WELLHEAD ASSEMBLY W TH TELESCOPI NG CASI NG HANGER BACKGROUND OF THE

I NVENTION |. Field of the Invention 10001] The present invention rel ates
in general to subsea well head assenblies, and in particular to a well head
housi ng, wherein an actuator nechani smcauses the | oad on a casi ng hanger
in the well head housing to be transferred to the housing even in the event
the casing hanger may be set in a high position in the well head housing. 2.
Description of the Prior Art [0002]In a typical subsea well, well head
housing i s positioned on the floor of ody of water at the upper end of

b
the well. ThWEIIHRABARTEMBIY WITH EFEE@ Y EAHENH HeNGEBr e al i gned

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001]  The present invention relates in general to subsea wellhead assemblies, and in
particular to a wellhead housing, wherein an actuator mechanism causes the load on a casing
hanger in the wellhead housing to be transferred to the housing even in the event the casing

hanger may be set in a high position in the wellhead housing.

2. Description of the Prior Art

[0002]  In atypical subsea well, wellhead housing is positioned on the floor of a body of water
at the upper end of the well. The wellhead housing is a tubular member having a bore aligned
with the well bore. A string of large diameter casing attaches to the lower end of the wellhead
housing and extends into the well bore. After further drilling into the earth through the wellhead
housing, a smaller diameter string of casing is installed. A casing hanger at the upper end of the
smaller diameter string of casing is landed in the bore on a load shoulder in the wellhead

housing.

[0003] Debris and cuttings from the well are a continuing concern in subsea wellhead
equipment design and operation. The debris and cuttings can become lodged or located between
the casing hanger and other load bearing structure in the wellhead, such as another casing hanger
in a stack in the wellhead housing or the wellhead housing itself. Thus, there were concerns with
proper seating of casing hangers for load transfer or sharing purposes. The problem became
worse when several hangers were stacked on top of each other, as was typical in subsea

wellheads.



with the well bore. A string of |large dianmeter casing attaches to the | ower
end of the well head housing and extends into the well bore. After further
drilling into the earth through the well head housing, a smaller dianeter
string of casing is installed. A casing hanger at the upper end of the
smal | er dianeter string of casing is landed in the bore on a | oad shoul der
in the well head housing. [0003]Debris and cuttings fromthe well are a
continuing concern in subsea wel |l head equi pnent desi gn and operation. The
debris and cuttings can becone | odged or |ocated between the casi ng hanger
and otlA&M]| o&ar Heatpenast stickest kangerst e ugeof sbigusels WiR agdisiRist HdPs ¥48i ng
hanger in a stack in the well head housing or the well head housing itself'.
Thus, cohiemelaimsr eAdosimentasverd tohbepmegresiies @gpiopyate imeaswementh argtremedd oy the oad
transfer or sharing purposes. The probl em becane worse when several hangers
wer e staibkeldhoringap thef webeld of duearmimstheasiuirgpiamabintiof adpbseat. HOOE4dFar t he
upper nost, stacked hangers, the use of shimsets wth adjustable shins was
separate trip of equipment from the surface to the wellhead was required which was time

consuming and thus expensive. There was also concern expressed about the ability to make

accurate measurements to determine the required adjustment.

SUMMARY OF THE INVENTION

[0005]  Briefly, the present invention provides a new and improved wellhead assembly,
having wellhead housing with a bore and an installed casing hanger in the bore. The wellhead
housing has a support shoulder adjacent the bore and a telescoping casing hanger for securing to
a string of casing and lowering into the wellhead housing. A split, resilient load ring is carried in
a retracted initial position on the casing hanger. The load ring is movable outwardly to a set
position in engagement with the wellhead housing. An actuator is mounted with the casing
hanger below the load ring for moving the load ring from the initial position to the set position.
The actuator includes a resilient mechanism for adjusting for height variations between the
position of the load ring and the support shoulder during movement of the load ring to the set

position to land the telescoping casing hanger in the wellhead housing.

[0006]  The present invention further provides a new and improved method for installing a
telescoping casing hanger atop an installed casing hanger in a bore of wellhead housing at the
upper end of a well in a body of water. A support shoulder is provided in the bore of the
wellhead housing. A split, resilient load ring is mounted in a recessed initial position in the
telescoping casing hanger. An actuator is mounted on the telescoping hanger below the load

ring, and then a string of casing is secured to the telescoping casing hanger and the telescoping
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contenpl ated. Adjustnments were to be nmade after appropriate neasurenents
were made in the well head housing at the well head to determ ne the required
anount of adjustnent. However, a separate trip of equiprment fromthe
surface to the well head was required which was time consum ng and thus
expensive. There was al so concern expressed about the ability to nake
accurate neasurenents to determ ne the required adjustnment. SUVMMARY OF THE
| NVENTI ON [ 0005] Briefly, the present invention provides a new and i nproved
wel | head assenbly, having well head housing with a bore and an installed
casi ngadiangargei howdred oo eéhe Webhewd| hdveiad. hbles tefegedrase hasggppotandshoal Wer

adj acent the bore and a tel escopi ng casi ng hanger for securing to a string
of casisnglearasih®i@roengThatoad ring ivvedtlvarddviiotheiadagiatoA asp nidved tesiganénnd | oad
ring is carried in a retracted initial position on the casing hanger. The

| oad 1fdndton the RRYRM hoQMEMBT Gk YvelBe SRISinROSId! theRadifle BAGRERMENLN \thd [dal he
wel | head housing. An actuator is nounted with the casing hanger bel ow the

| oad 1,09 fQr Wér{‘gfttlh:elda@%gr b Ghd atq;mohh@omblt lisahdJQQ@d fé @Bmbéhshfaefopet
posi ti on. The actuator includes a resilient mechani sSmfor adjusting for

hei gh support
shoul ”ﬁﬁétg%ﬁqnﬁggg%ﬂﬁﬁﬂgkh@ﬁe %%dgﬁgpﬁgm{%ﬁhhgﬁggﬁéﬁggﬁgigh@?o | and t he
t el escopi ng casi ng hanger in the well head housing. [0006] The present
invention further provides a new and i nproved nmethod for installing a

t el escopi ng casi ng hanger atop an installed casing hanger in a bore of
wel | head housing at the upper end of a well in a body of water. A support
shoul der is provided in the bore of the well head housing. A split,
resilient load ring is nounted in a recessed initial position in the

t el escopi ng casi ng hanger. An actuator is nounted on the tel escopi ng hanger
below the load ring, and then a string of casing is secured to the

t el escopi ng casi ng hanger and the tel escoping casing hanger |lowered into
t he wel | head housing. The tel escoping hanger is |landed on the installed
casing hanger. The load ring is activated with the actuator and noved to
expand and | and on the support shoul der of the well head housing, and the
casi ng hanger |ands on the load ring. The position of the load ring on the
support shoul der is adjusted to conpensate for differences in the | anded
hei ght of the tel escoping hanger and the installed casing hanger. BRIEF
DESCRI PTI ON OF THE DRAW NGS



[0007]Figure | is a vertical sectional view of a portion of a well head
housi ng having a tel escopi ng casi ng hanger according to the present
invention located in a |l anded position. [0008]Figure 2 is an enlarged view
of a portion of the structure circled and identified by reference nuneral 2
in Figure |I. [0009]Figure 3 is an enlarged view taken partly in verti cal
section of the portion of the tel escoping casi ng hanger of Figure I|.

[ 00010] Figure 4 is an enlarged view of a portion of the structure circled
and identified by reference nuneral 4 in Figure 3. [00011] Figure 5A, 5B,
5C and 5D are vertical sectional views of the structure of Figure 4 during
an activation sequence of |anding the tel escoping casing hanger of the

present invention in BBIKEDH I E i gures 6A, 6B, 6C and

6D are vertical sectional views of the structure of Figure 4 during an
acti vaDo®h sdigendeisof verdinadi wetianak vieal eSeaprtan ehsiwihhahheysing hpee pr esent
invention in a higher than normal | anded position. [000131 Figures 7A and
78 ar aelé@iobing@hsisghniganakondingws tiafpresest istantion lrcetedfin Flagdedepasitdur i ng a
sequence of confirm ng proper |anding of the tel escopi ng casing hanger of
the present invention.

[0008]  Figure 2 is an enlarged view of a portion of the structure circled and identified by

reference numeral 2 in Figure 1.

[0009] Figure 3 is an enlarged view taken partly in vertical section of the portion of the

telescoping casing hanger of Figure 1.

[00010] Figure 4 is an enlarged view of a portion of the structure circled and identified by

reference numeral 4 in Figure 3.

[00011] Figure SA, 5B, 5C and 5D are vertical sectional views of the structure of Figure 4
during an activation sequence of landing the telescoping casing hanger of the present invention

in normal landed position.

[00012] Figures 6A, 6B, 6C and 6D are vertical sectional views of the structure of Figure 4
during an activation sequence of landing the telescoping casing hanger of the present invention

in a higher than normal landed position.

[00013] Figures 7A and 7B are vertical sectional views of the structure of Figure 4 during a

sequence of confirming proper landing of the telescoping casing hanger of the present invention.

[00014] Figures 7C and 7D are vertical sectional views of the structure of Figure 4 during a
deactivation sequence of retrieving or pulling the telescoping casing hanger of the present

invention.



[ 00014] Figures 7C and 7D are vertical sectional views of the structure of
Figure 4 during a deactivation sequence of retrieving or pulling the

t el escopi ng casi ng hanger of the present invention. DETAILED DESCRI PTI ON
OF THE PREFERRED EMBCODI MENTS [00015] In the drawi ngs, a tel escoping casing
hanger |1 according to the present invention is shown (Figure 1) |anded on
a previously installed hanger such as a bridging hanger 13 in a well head
housi ng 10. The wel | head housing 10 is of the conventional type installed
as a conponent of a subsea well head assenbly | ocated at the sea floor, The
t el escopi ng casi ng hanger H includes an activation ring 12 which is nounted
extending circunferentially below a collar or shoulder 14 of the body 16 of
t he tel escopi ng casing hanger H The activation ring 12 takes the form of
an upper act DESAIMED DRGCRIBEVONRRTHE PREFERRED ENMBODIMBSASact i vati on
ring sleeve nenber 20 and a conpressible spring 22. A wave spring is

sui t alj0@16br in dfe dpwingy o Blestdpegssingda@yr Hiktdvodigh tothegrsseni gventhe iwsed.

[ 000161 A load ring 24 is nounted on an upper surface 26 of the upper

acti vahowrh (Fighg NelRbésd 4B aextaowkindhsailled hiahgiresath ab laybrédpong hiper Gasi g
hanger body 16 between the shoulder 14 and the activation ring 12. The | oad

ring Zéihédah&Rlngt 10.r edel WelMead iN3GsiAg d 0adapt @d &ﬂv&ﬁ@ﬂ@fg@elﬂﬁﬂkﬁrﬁﬁhthe
casing hanger Hto the well head housing. The load ring 24 has a tapered

upper chRAB& enf W fha&®sdBwand atkehidiy mgéeedmné &4htao,anq‘hs%lgstﬁ'{)ygﬁséag,qgng

novenent W th respect to a correspon Ing tapered circunfer

ext e”g?é‘% 'km%fup?s“éi 2‘%%6?%85 GGk str}lgoﬂg]ﬁrag&rteﬁ@ﬂ%ﬁ%uac\grrn d% 9&%?]})(31%% wll be

set f ane I nwar hrespect to

a load trans n 0 I formed in annul roove ar re 34
oxt en(ﬁf":luad R3biifos A gt g oot tP%é@x&ra*%%ea%?&&%%B*’ 3hs 8 REHE fhe Maci g
hanger in the mellhead housi ng 1@? Such novenent takes place during the

| andi .ﬁﬂ}eam 8L 521 MBRET SEURYPD it wg V¢ MEMOSS | 6 TBMA Jerd ’H“ieh a?‘Wé“%l‘P&ead
housi ng 10. 00018] The activation ring 12 also includes an outer collar
36 noglseeamenbarOcud acomprepsible spanol2. t havave wringae sitphte form of syingdamide 20. A
set of circunferentially disposed pins 40 are nounted with the collar 36
ext endpmg oakiwaugtl lothefsonigbniggaggedrent an upper portion 42 of a previously

i nstal l ed casi ng hanger, such as bridging hanger B, in the well head housing
10. [00019] The tel escoping casing hanger Hincludes a lock ring 44 with

ci rcupiteent Kabhd/riex 24 isdhagtaiudnvar Hpyr suntake D@ df hauppa estivalioe ringekentibeng 44
is mounted for novement within a circunferential slot 46 fornmed between

cor r esper@hdigl Yirtunsleion sl ysaboliehe sadiy Rendechdds Ndibrgvdeh tiedHoaIdent 4 ald the about

t he casi ng hanger body 16 adj acent the upper activation ring nenber 18.

10002@&\Mﬁ&?nh@¢20¢ﬁéRﬁdﬂ%@@@ﬁs&k&ﬁ @ﬁh&ﬁrh%%ﬁ&%&w@&Hh&hﬂg%ﬂmb@h%nﬁﬂg el
bore, the lock ring 44 prevents the activation ring 12 fromnoving if

premat b, ¢l l?an%?nlli & e vellh Eéashdu@m%urﬁe%a%vﬁ%tlf % {436 th&eg‘é’d naﬁgd%g irfrier S RL 681 1Y

novenent . way, e casl ng hanger |s not d during novement

th b t f t t 12
caused By L B eagteeth ™ re%iw%[au% S i RRGhE B eiteaCit bRl P e el 1
bore

" tapered circumferentially extending lower surface 30 of the casing hanger body 16.

[00017] As will be set forth, the load ring 24 is moved inwardly and outwardly with respect to
a load transfer landing shoulder 32 formed in an annular groove or bore 34 extending about the
interior of the wellhead housing 10 to land the casing hanger H in the wellhead housing 10.
Such movement takes place during the landing and extraction or pulling of the casing hanger H

in the wellhead housing 10.



[00021] A snap ring 50 is nmounted in a corresponding slot 52 extending
circunferentially about a | ower outer portion of the activation ring nmenber
18. The snap ring 50 is fitted into the slot 52 and extends outwardly to
engage a lip formed in an inner side of the |ower activation ring nenber
20. The snap ring 50 in the prel oaded position shown in Figure 4 captures
the spring 22 and maintains the spring 22 in a preloaded state so that a

| arge axial force is required to telescopically collapse the activation
ring 12. [00022] The activation ring 12 also includes one or nore

ci rcuneosht iThelaytiexibenidp ng arsatiothetes ki puter calianBfroweted 0B 4n onter sy iagpFér

i nner surface adjacent the casing housing body 16. The ratchet nenber

st r uctafme Rdeexdtionts dowwabe 2. anstt bsciagaptedlidlly dapgagiepiasvibae npuhiedcheck
ring 56. The overpull check ring 56 includes an outwardly extending lip 58

ext endj, g tR0QuE: B@ext@ﬁ’cﬁh%go@ﬁwwr e dyi g makomeupee puppard2act 4 paliceslyr i ng
menber 18. Overpull check ring 58/|s nmounted in a circunferentially

ext end RS LOAVA bthiRENB dahddr BN GaSeNELaBAWSdiMg1ROdy menber 16.
[0002§r§¥#gq%§e 6%&?93 eck rﬁ%gES%éﬂﬁe to this Focatf%% engages and | ocks

the activation ring 12 only when the load ring 24 has fully expanded

(Fi gur T Sasily RMRePl ORGEAL Y 1R ARK@I42RiRVEFRHteARES t he
casind%ﬂ%ﬁﬁ;?ﬁ%agﬁ%gﬁgg%ﬁa%égmn ¥ be se% forth, ?ﬁ% ove}pull chégk r?ng 56
thus permts verificatj nfip mat | t Lelescapi ih
nangero R g SRbHANT PIRRQheFR" Ak e A e G E0R i PR
transferri nechani ha roperly functioned. [00024].ln the operation
of théﬂ%P@@%ﬁﬁmfﬁ@%ﬁ??ﬁ%@eﬁﬁmgﬁ?ﬁ¢ﬁv¥8wn @5heW8®Kpn$§? GrafqrEsd SRR Ehe
casing His landed at its intended normal. hei ght position on the previously
ot al SHEEMRARGEIY S50t 1 HEMABIIERGAR LG G PIIELSH P ATEL T mengtr B SA

t hrough 5D. The casi ng hanger H and associ ated casi ng suspended beneath it
is lowered through a riser domnma[dl% into the wel | head rousi g 12,,The

pi ns 4000%e Wherothe sringchangen I is brangstopgeadipr &rinpred e thr we/ B‘ﬂ&@ 197X rig) ed
hanger. The pins 40 are pressed upwardly into the body of the casing hanger
H (Fi gifr preonys thomctivation eg|18dkom meyingd f prenpadirelyconiaptiegu l@issa)uEAgeYsiisock
the activation ring 12. Further displacenent of the casing hanger H
downwathé llgad (rFriggdr feorb Byrlp oowerserds lathiesay tthotasgigdekpergd of fiotclagiapey dwringht .
This brings the now unl ocked and novabl e activation ring 12 into contact

( Fi gurigorientid thet gl b&p asur feagieoppreirhairbapgetiorBohdteatiyn fimstlalchedtd byl ow
t he casi ng hanger H. [00025] Further wei ght downwardly on the casi ng hanger

H col | apgeswith §bMR¥GorRRIHiEBMBAt B erfcBBnteRiiNgchanaREe. H and causes outward
expansion of the load ring 24 until contact is made with

[00021] A snap ring 50 is mounted in a corresponding slot 52 extending circumferentially
about a lower outer portion of the activation ring member 18. The snap ring 50 is fitted into the
slot 52 and extends outwardly to engage a lip formed in an inner side of the lower activation ring
member 20. The snap ring 50 in the preloaded position shown in Figure 4 captures the spring 22
and maintains the spring 22 in a preloaded state so that a large axial force is required to

telescopically collapse the activation ring 12.

[00022] The activation ring 12 also includes one or more circumferentially extending ratchet
lip or rim members 54 on its upper inner surface adjacent the casing housing body 16. The

ratchet member structure 54 extends downwardly and is adapted to engage an overpull check
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the bore 34 of the well head housing 10, thus limting further outward
expansion. The load ring 24 is now fully set (Figure 5D) and the casing
hanger His in position for |oad transfer purposes. The prel oad on the
spring 22 captured by the activation ring 12 is at a force |evel greater
t han t he maxi mum expansion | oad on the load ring 24 to permt this to
occur. [00026] Figures 6A through 6D illustrate an activation sequence in
the event that the hanger B bel ow the casing hanger His sitting at a

hi gher than normal position due the presence of cuttings or other debris.
By conrits &Ehedlrvewgl&h% 158 1ninegss BouRvEHYEPERdEE 108 Breriyre Jvl thecan be
seen that the load ring 24 in Figures 6A and 6B is at a higher position
wi t h reesipgbangeo bode | hebevedihe appertastivationhérdmipbel Ky QE@rRHehack rigglér s 5A
and 5B. The pins 40 conme into contact and are pressed upwardly into the
body ofiounke inastingntfergeallyHxtdridggrecdfpr glove Vatmednindhe pasng balsingpsely

internal lock ring (7B) [000271 Activation ring expands load ring until it
cont agh@antwusi ng wall (7C). The activation ring 12 expands the | oad ring 24
until it contacts the inner wall of the well head housing 10 (Figure 6C), at

a higher position than illustrated in Figure 5C. 1000281 Further wei ght
appl i qdomrnw&é @VYrpbY chdRGiigNTs G@sStonBis\Wedagbh efghgbhandCSkI e hatiggion irimgt he
position illustrated in Figure 6C coll apses the wave spring 22 and | oad

ring 24 dnby RAM fhe hézala rifRt24( 1 FEe BB ded! (FighRR seeaniesth. tihid alld@ Hmaspengrhanger

Hin Figure 6D is also now at the fully l'anded normal hei ght position shown
in Fi I T ) t i

sequery T o QP e e e S E e R R e B Sy PP e ek ng
to OB B RS e PR A P D e B TRy s

over pul't I's ‘engaged w ¢Fi gure

7A) | | ows, the operator to c firméF' re 7 %_](.that roper | andi ng has
occur %Hie%f,m i W@ﬁl%ﬁ?dok‘fé’tsﬁ‘él wd‘ﬁdtw ‘O%‘gttéﬁnlsg “?fs%et‘fng‘yms[ %&Gﬂloﬁ%hlyor der
to deactivate and renove the casing hanger Il when it is |anded either
posi t ifefetiopgdh the | oad ri ng 24 fully set (Figure 7A), the casing hanger H
is lifted until top of load ring 24 contacts well head housing in the
position shown in Figure 7B. Further lifting tension or,  force shears the
engagdf®Rd] ( b ggroperptiyn pethgupessent hieveaier B0 RETEHER ROQUCHES 18 Giteri@nt hacr Hiechet
structure 54 on the activation ring 12, allow ng the | oad ring 24 to
col | apssng bl ia lgndsd & ibnintehdedenarimel hogld positign 24 thesprevibhsty dstdllag Serke( Bi igur e
7D) and it is now possible to pull the casing hanger Il out of well head
housi nige W@llhead housing is illustrated in Figures 5A through SD. The casing hanger H and

associated casing suspended beneath it is lowered through a riser downwardly into the wellhead

housing 10. The pins 40 come into contact with the structure of the previously installed hanger.

The pins 40 are pressed upwardly into the body of the casing hanger H (Figure 5A) forcing the

lock ring 44 to retract (Figure 5A) and unlock the activation ring 12. Further displacement of the

casing hanger H downwardly (Figure 5B) occurs as a result of slacking off casing weight. This

brings the now unlocked and movable activation ring 12 into contact (Figure 5C) with the top

surface of the hanger B already installed below the casing hanger H.

[00025] Further weight downwardly on the casing hanger H collapses the wave spring 22 of

the casing hanger H and causes outward expansion of the load ring 24 until contact is made with



[ 00031] The present invention has significant advantages. It provides an-

i nproved rate of success due to the capability to accommobdate variations in
i nstall ed hei ght of casing hangers due to cuttings, debris or otherw se.
The present invention provides an assenbly that is nmuch |ess sensitive to
the presence of cuttings or debris. This permts the well operator nore
time for drilling operations rather than circulation and hol e conditioning
operations. [00032] Wiile the invention has been shown in only one of its
forms, it should be apparent to those skilled in the art that it is not so
i mi t e boe J4sotshe Wébhqaélhew@g Varthedgniding Ageher Wi trrsdi exrdepan t ithg 156 ringt he
scope of the invention. CLAIMS Clains: 1. A well head assenbl conpri si ng:
a wel | Heimadoduly s (Fiz0je AQwand gheacabioe dai B4 ) ishie peditonatod leed tians%ejbure@lsee.asi ng
hanger (B) nounted therewith, the well head housing (10) having a support
shoul défe (r82)d adjlecenitg 2heaphoedby 84 pctivation ringd2 tedtedompilavg! gasiengahédrger
(H) for securing to a string of casing and lowering into the well head

housi ngaxXib@jr; expansion load &Pihktloadrrigid4ite pernliodes toiodgir( 24) carried in an
retracted initial position on the casing hanger (H), the load ring (24)
bei ng nmovabl e outwardly to a set position in engagement with the wellhead
housi N@0GZA) ;Figures 6A tiaBugCEDIANRIrateBH AL B Bh bEuER® i6 AT AGnhBAgRE hidder BDOVE

t he Ioad ring (24) for nmoving the load ring (24) fromthe initial position
to they$®l (HRQakih Ahiger H s sitting at a higher than normal position due the presence of cuttings

or other debris. By comparison of Figures 6A through 6D with Figures SA through 5D it can be

seen that the load ring 24 in Figures 6A and 6B is at a higher position with respect to the bore 34

of the wellhead housing 10 than in Figures SA and 5B. The pins 40 come into contact and are

pressed upwardly into the body of the casing hanger H (Figure 6A). Activation of pins collapses

internal lock ring (7B)

[00027] Activation ring expands load ring until it contacts housing wall (7C). The activation
ring 12 expands the load ring 24 until it contacts the inner wall of the wellhead housing 10

(Figure 6C), at a higher position than illustrated in Figure 5C.

[00028] Further weight applied downwardly by slacking casing weight on the casing hanger in
the position illustrated in Figure 6C collapses the wave spring 22 and load ring 24 is now fully
set (Figure 6D). It can be seen that the casing hanger H in Figure 6D is also now at the fully

landed normal height position shown in Figure 5D.

[00029] The sequence of events described above occurs sequentially and seamlessly and
requires only the slacking off of casing weight in order to take place. As has been set forth the

presence of the overpull check ring 56 which is engaged with the activation ring 12 (Figure 7A)



the actuator including a resilient nmechanismfor adjusting for height

vari ations between the position of the load ring (24) and the support

shoul der (32) during novenent of the load ring (24) to the set position to
| and the tel escoping casing hanger (H) in the well head housing (10). 2. The
wel | head assenbly according to claiml, wherein the actuator (12)

conpri ses: an actuator ring (12), the actuator ring (12) noving with
respect to the casing hanger (B) when the tel escoping casing hanger (H)

| ands on the installed casing hanger (B). The wellhead assenbly accordi ng
to cl allow®,thaviogereion to enfuot Bigore YBNtha( pR)pec damdimigsleas: ocnrreh permalong \aat i on
ring sleeve nenber (18); a |ower activation ring sleeve nenber (20);

t he upperuingd thowerll@cdsiangily.on ring sl eeve nenbers (18, 20) being novabl e
Wi th respect to each other when the tel escopi ng hanger (H) |ands on the
install ed casing hanger (B). 4. The well head assenbly according to claim
3, whqoei3n]t he dr&si bl @attiviee hadirsioeotRr ¢y langpr HNgh¢22) istbudédedithet ween
t he upper and | ower activation ring sleeve nenbers (18, 20) of the actuator

ring (ob2kion, with fﬁ@%a‘ﬁ@ln'g@@gllﬁ%‘i ?ﬂguﬁé 7AGCHRE Bty Hao &l FisMifled uhtl foP & load
i ncl udi ng: a lock ring ) nmount ed on the t el escopi ng hanger and

restr arﬁr%' % DR tsBF Mééooﬁou%ﬁ@fﬂx fﬂ%\/&)gﬁ'% shEWA |n MQUI@GZIBe.q:uItheI lifting tension or
force shears the engagement (Figure 7C) between the overpull check ring 56 and the ratchet
structure 54 on the activation ring 12, allowing the load ring 24 to collapse to a position where
the load ring 24 is fully collapsed (Figure 7D) and it is now possible to pull the casing hanger H

out of wellhead housing 10.

[00031] The present invention has significant advantages. It provides an improved rate of
success due to the capability to accommodate variations in installed height of casing hangers due
to cuttings, debris or otherwise. The present invention provides an assembly that is much less
sensitive to the presence of cuttings or debris. This permits the well operator more time for

drilling operations rather than circulation and hole conditioning operations.

[00032] While the invention has been shown in only one of its forms, it should be apparent to
those skilled in the art that it is not so limited but is susceptible to various changes without

departing form the scope of the invention.



6. The wel | head assenbly according to claim5, wherein the |ock ring (44)
is collapsible to unlock under applied force. 7. The well head assenbly
according to claim1, further including: an overpull check ring (56)
nmount ed between the actuator and the tel escoping hanger (H) to all ow
initial upward test force to be applied on the tel escoping hanger (1-1) to
confirm proper landing. 8. The well head assenbly according to claim?7,
wherein the overpull check ring (56) shears in response to an increased
upward force larger than the initial upward test force to allow retraction
of the load ring (24). A tel escopi ng casing hanger (11) for
securing to a string of casing and lowering into the well head housing (10)
to land on a casing hanger (B) in @lmﬁhhpead housi ng (10), conpri sing:

a split, resilient load ring (24) Carrred in an retracted initial position
on thchﬁﬁgng hanger (H), the load ring (24) being novable outwardly to a
set position in engagenent with the well head housing (10); an
actuator nmounted with the casing hanger (H) above the load ring (24) for
nmovi ngl.t he A eatheadngse(rdd), chmpnsitde initial position to the set position
the actuator including a resilient mechanismfor adjusting for height

iati bet th iti f t dri . d t
Shoutder (327 laH Wy rsd St e ore LR gl il BERSRRC 0 1o
| and the tel o [ h .nth |1 h [ 0). 10.
The t CRGRGHIG “ESTRG HE AP TR 9L Rt ore Shoth &) B S H R

actuator conpri ses:

2

a telescoping casing hanger (H) for securing to a string of casing and lowering into the

wellhead housing (10);

a split, resilient load ring (24) carried in an retracted initial position on the casing hanger
(H), the load ring (24) being movable outwardly to a set position in engagement with the

wellhead housing (10);

an actuator mounted with the casing hanger (H) above the load ring (24) for moving the

load ring (24) from the initial position to the set position;

the actuator including a resilient mechanism for adjusting for height variations between
the position of the load ring (24) and the support shoulder (32) during movement of the load ring

(24) to the set position to land the telescoping casing hanger (H) in the wellhead housing (10).
2. The wellhead assembly according to claim 1, wherein the actuator (12) comprises:

an actuator ring (12), the actuator ring (12) moving with respect to the casing hanger (B)

when the telescoping casing hanger (H) lands on the installed casing hanger (B).

-10-



an actuator ring (12), the actuator ring (12) noving with respect to the
casi ng hanger (H) when the tel escoping casing hanger (H) |ands on the

i nstall ed casing hanger (B). 11. The tel escopi ng casi ng hanger (H)
according to claim 10, wherein the actuator ring (12) conprises: an upper
activation ring sleeve nenber (18); a |ower activation ring sleeve nenber
(20); the upper and | ower activation ring sleeve nenbers (18, 20)
bei ng nmovable with respect to each other when the tel escoping hanger (H

| ands on the installed easing hanger (B). 12. The tel escoping casing
hanger3.(H) Teoo ieaigassantdy atoordiig towh%meﬁ wheteen thesithrtentinelehaeiimiesonpri ses
a spring (22) nounted between the upper and | ower activation ring sl eeve
menbers (18 the a to 12). 13. The tel escoping casin
hanger (H) aé@g&dmlvm¥mlm%SH%V%%e%h$gh§f i ncl udi ng: a POCE ring ?44)
nount ed on the telescoplng hanger (H) and restraining the actuator from
novenent untlbverutkiogstkmding slebve Hambtie2@5copi ng casi ng hanger (H) according
to claim 13, wherein the lock ring (44) is collapsible to unlock under
applied forc

he upper and lower activation ring sleeve members (18, 20) being movable with respect

to each other when the telescoping hanger (H) lands on the installed casing hanger (B).

4. The wellhead assembly according to claim 3, wherein the resilient mechanism comprises
a spring (22) mounted between the upper and lower activation ring sleeve members (18, 20) of

the actuator ring (12).
5. The wellhead assembly according to claim 1, further including:

a lock ring (44) mounted on the telescoping hanger and restraining the actuator from

movement until unlocked.

6. The wellhead assembly according to claim 5, wherein the lock ring (44) is collapsible to

unlock under applied force.
7. The wellhead assembly according to claim 1, further including:

an overpull check ring (56) mounted between the actuator and the telescoping hanger (H)
to allow initial upward test force to be applied on the telescoping hanger (H) to confirm proper

landing.

8. The wellhead assembly according to claim 7, wherein the overpull check ring (56) shears
in response to an increased upward force larger than the initial upward test force to allow

retraction of the load ring (24).

A11-



15. The tel escoping casing hanger (H) according to claim9, further

i ncl udi ng: an overpull check ring (56) nmounted between the actuator
and the tel escoping hanger (H) to allowinitial upward test force to be
applied on the tel escopi ng hanger (H) to confirm proper |anding. 16. The
t el escopi ng casi ng hanger (H) according to claim 15 wherein the overpul
check ring (56) shears in response to an increased upward force | arger than
the initial upward test force to allowretraction of the load ring (24).
17. A method for installing a tel escoping casi ng hanger gg%qatop an

i nstal9.ed casilesgofisnepsing(hBhger tHafopsecarip@h) a sfingvel ¢apivadndhbigiring iftede at t he
upper end of a well in a body of water, conprising: (a) providing a
supporwelihadihaaing((3@)toilandtdner daging h{i18¢) (RB)fin tlnee! Naexld| Hoesidg hidhisiontpriibg) ;

(b) mounting a split, resilient load ring (24) in a recessed initial

position in the tel escopi.n si ng hanger. A . _ Al |
act uat or orf s[pﬂé r?sgl'eé‘i @SEf'H (%l'gﬁ@é'gd (r\—ﬁ”g’lg{é?%% Piia! porip '\('(ﬁ]tag?%?f}gl hnat%ﬁeﬁﬂ
(d) securing a string of casing to the tel escopi ng casi h d
| over ), #hdbod BEGeDas g e Ay HANGE? & CRPOT DT oG ELA Housi ng-( 10):
wellhead housing (10);
an actuator mounted with the casing hanger (H) above the load ring (24) for moving the

load ring (24) from the initial position to the set position;

the actuator including a resilient mechanism for adjusting for height variations between
the position of the load ring (24) and the support shoulder (32) during movement of the load ring

(24) to the set position to land the telescoping casing hanger (H) in the wellhead housing (10).
10.  The telescoping casing hanger (H) according to claim 9, wherein the actuator comprises:

an actuator ring (12), the actuator ring (12) moving with respect to the casing hanger (H)

when the telescoping casing hanger (H) lands on the installed casing hanger (B).

11.  The telescoping casing hanger (H) according to claim 10, wherein the actuator ring (12)

comprises:
an upper activation ring sleeve member (18);
a lower activation ring sleeve member (20);

the upper and lower activation ring sleeve members (18, 20) being movable with respect

to each other when the telescoping hanger (H) lands on the installed casing hanger (B).

12.  The telescoping casing hanger (H) according to claim 11, wherein the resilient

mechanism comprises a spring (22) mounted between the upper and lower activation ring sleeve



(e) landing the tel escopi ng hanger (H) on the installed casing hanger (B)
(f) activating the load ring (24) with the actuator and noving the | oad
ring (24) to expand and | and on the support shoul der (32) of the well head
housi ng (10) and the casing hanger (B) to land on the load ring (24); and
(g) adjusting the position of the load ring (24) on the support shoul der
(32) to conpensate for differences in the | anded hei ght of the tel escoping
hanger (H) and the installed casing hanger (B). 18. The nmethod according to
claim17, further including the step of: confirm ng |anding of the

t el esaoghbggs (BNYBrof (id)acviatdn rinp€12pel | head housing (10). 19. The net hod
according to claim 17, further including the step of: noving the |load ring

(24) in t h th IIh 10). 20, Th t hod
of cl ai'm gh%ﬁﬂP¥ﬂ%’ gﬁ%ﬁﬁ%&hﬁw%h8“§¥ Qmeq?f%@%§h§ Clﬁfg;%elescop?nge 0
hanger (FD fromthe wel | head housing (10).

a lock ring (44) mounted on the telescoping hanger (H) and restraining the actuator from

movement until unlocked.

14, The telescoping casing hanger (H) according to claim 13, wherein the lock ring (44) is

collapsible to unlock under applied force.
15.  The telescoping casing hanger (H) according to claim 9, further including:

an overpull check ring (56) mounted between the actuator and the telescoping hanger (H)
to allow initial upward test force to be applied on the telescoping hanger (H) to confirm proper

landing.

16.  The telescoping casing hanger (H) according to claim 15 wherein the overpull check ring
(56) shears in response to an increased upward force larger than the initial upward test force to

allow retraction of the load ring (24).

17. A method for installing a telescoping casing hanger (H) atop an installed casing hanger
(B) in a bore (34) of wellhead housing (10) at the upper end of a well in a body of water,

comprising:
(a) providing a support shoulder (32) in the bore (34) of the wellhead housing (10);

(b) mounting a split, resilient load ring (24) in a recessed initial position in the

telescoping casing hanger (H);
(c) mounting an actuator on the telescoping hanger (H) below the load ring (24); then

(d) securing a string of casing to the telescoping casing hanger (H) and lowering the

13-



telescoping casing hanger (H) into the wellhead housing (10);
(e) landing the telescoping hanger (H) on the installed casing hanger (B);

(f) activating the load ring (24) with the actuator and moving the load ring (24) to expand
and land on the support shoulder (32) of the wellhead housing (10) and the casing hanger (B) to

land on the load ring (24); and

(g) adjusting the position of the load ring (24) on the support shoulder (32) to compensate

for differences in the landed height of the telescoping hanger (H) and the installed casing hanger
(B).
18.  The method according to claim 17, further including the step of:

confirming landing of the telescoping hanger (H) with the wellhead housing (10).
19.  The method according to claim 17, further including the step of:

moving the load ring (24) inwardly from engagement with the wellhead housing (10).
20.  The method of claim 19, further including the step of:

extracting the telescoping hanger (H) from the wellhead housing (10).
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