2 9 MAR 2004 TITLE: ADJUSTABLE SUB- TENSI ON HANGER | NVENTORS: Del bert E.
-Vanderford and Dennis P. Nguyen FIELD OF THE I NVENTION. The field of this
invention relates to devices to tie a casing string back fronZd MAR 2064
‘hanger anchored at the ocean floor to a well head nounted on a platform at

t he surface. BACKGROUND OF THE | NVENTI ON. The di stance between a nudli ne
‘hanger and a seat in the well head on which the hanger, at the upper end of
the string, is to be landed is fixed. It is necessary to adjust the
effective vertical spacing between the hangers at opposite ends of the
string in sone way in order to suspend it in tension. Various solutions
have been proposed to this problemin the past. One is the use of short

| engt hs of "pup"” joints in the casing and another solution has been to cut
t he i NgQ ing 2 h $ ead and suspend the cut end fromsplit-type
han&gfgéé ‘erere s Jerelt He=—case of |and-type conpletions. Such
techni ques are tine consum ng and costly, particularly in off-shore

i nsM%&ll’Q&S‘;. U. SDeltrtchitVahde€drdosg insisl b MNesiyen hanger body whi ch i ncl udes
a vertically adjustable conponent. The upper portion is adapted to | and on

t he FEEIaD ORTHRGNNVENITI@N] t he | ower portion is connected to the upper end
of the casing string. During installation a shoulder on the upper part is
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sol utions have not offered the use of a straight-threaded |ongitudinally
adj BACKHROUND OF THE INVENTHENeneat h t he hanger because of frequent
requirenents to rotate the string in opposite directions. 1 2 9 MAR 2004
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has opposite hand threads on an inner and an outer surface to
casing string at the wellhead and suspend the cut end from split-type hangers as is frequently

done in the case of land-type completions. Such techniques are time consuming and costly,

particularly in off-shore installations.

U.S. Patent 4,794,988 discloses a hanger body which includes a vertically adjustable
component. The upper portion is adapted to land on the seat in the head and the lower portion is
connected to the upper end of the casing string. During installation a shoulder on the upper part
is initially above and then lowered on to the seat in order to support the string and tension. This
design required a hanger body of complex and expensive construction and further required the
wellhead to be taller than would necessarily be required for a conventional installation. Prior
solutions have not offered the use of a straight-threaded longitudinally adjustable sub in the
string beneath the hanger because of frequent requirements to rotate the string in opposite

directions.



mat ch correspondi ng threads on the tubul ar nenbers 21 and 22. Rotation of
the sleeve 23 translates the tubular 21 and the sl eeve 23 domggﬁrﬂlﬁ g@

| and the shoul der on the seat in the head. The di sadvant ages aRg J*gn
in US. Patent 4,995, 464 are that the sleeve 23 is difficult to

manuf acture and operate. Also relevant in this field are U. S. Patents
4,408, 783; 4,465, 134; 4,653,589; 4,653,778; 4,726,425; 4,239, 083;
4,634,152, 4,674,576, 4,714,111; 4,719,971; 4,823,871; 4,836, 288;

5,176, 218; 5,439, 061; 5,607,019; 5,638,903; 5,653,289; 4,757,860. U.S.
Patent 5,524,710 illustrates the use of external grooves and a dog which is
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is aoﬁﬁﬁﬁfa@ﬂﬁfsﬂmﬁ|®\éﬁj{é_0na| VI ew of the adj ustabl e sub-tension hanger of the
present invention. DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBCDI MENT.
Referring to Figure 1, those skilled in the art wll appreciate that the
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is tension hagg 4 which is attached af thread 16. Thé hanger "14 has a
perﬁdﬂéﬁéﬁ 5,439,061, 5607 019 5,638,903; 5,653,289; 4757 860.

U.S. Patent 5,524,710 illustrates the use of external grooves and a dog which is insertable

into the grooves to maintain tension on the string off of a seat or support shoulder in the
wellhead.

U.S. Patents 4,938,289 and 4,794,988 illustrate the use of a lock-ring device to retain

tension on the string off of a seat or support in the wellhead after tension is pulled on the string,

Finally, U.S. Patent 5,878,816 shows the same technique as illustrated in U.S. Patent
5,524,710 of putting dogs in grooves to retain tension held on the string so that the string is
supported off a support surface in the wellhead for retaining the tension.

SUMMARY OF THE INVENTION.

A tensioning device is disclosed which brings two tubular segments closer together with

an intermediate adjustment sleeve. The sleeve is threaded externally and may be accessed
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tapered shoul der 18 which ultimately engages a mating surface in the

+ wel |l head (not shown) when the proper anount of tension has begg agplig to
the tubular string 20 which is connected to the |ower tubular g alit, ad
22. Those skilled in the art will appreciate that the tubular string 20 is
secured at the ocean floor to a nudline hanger (not shown). Tension is
pulled on the string 20 through a tool which engages the tension groove
24. \When an upward tensile force is applied to groove 24, shoul der 18
nmoves further away fromits mating shoulder in the well'head (not shown).
In order to close that gap and retain the tension applied to the string 20

thro n,_adj-dst rent. sl.eeve 26 1s.threadl ngaged to | ower
tuby il 39 55ad o sl 15 PR YR Shtelep B nERREHE msfnene o
our gGhAPeeRitSRIANE relhSMOSREtatbn bhte lsRWRS adfeeRfit dAFIEINBAtheSbeRVE 26 tO
facilitate the insertion of the tool to turn it with reSpect to | ower

t ubultabular; pulling dewn ke wper trbulse secusestindhg wiktingslees? Theuppes tubdjarst nent

sl eeve to _the upper tubular 12 while. permitti rel.atiye raqtation

pet weeRERite it oBE RSSyer 8t B lspprch ¥5tae i Behheetararicie e dgedh *agai nst
| owertedsititihalie skng.3 2 9 MAR 2004 Those skilled in the art can see that with
a tensile force applied to the string 20 through tension groove 24, a tool
can be inserted into grooves 30 to rotate adjustnment sleeve 26. Rotation
of adiRIEFMRERCRIPIEON QB THI/BBRAWNGWwar dly toward tension groove 24.
Because of the connection at segnented-ring 32, the downward novenent of

t he adjustpent sleeve 26 results in translation of the upper tubular 12

and with g bissesactiopal elgyatianad viemt @fghe adigstalde syletenpion hapgerofithees t he need

")to rg}egéﬂ 35%111{%“ ock the upper tubular 12. Optionally a rotational |ock
can be aJ ed. Eventually, sufficient rotation of adjustnent sleeve 26 is

acconplished to bring the tapered shoulder 18 into contact with its mating

shouD@HrAILaumssmmmoﬁmHE?@BRE‘DEW@@DIMEN’I& ain the tension which,

up until that tine, had been held in the string 20 by a tool inserted into
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to rotate the adjustnment sleeve no groove en“shoul der
18 | emtteddor ¢lasty mad ithegadjsdtmehtcizviders theenlyethingetedictado tR «fbroing o Fidwps €, skil | ed
in the art can .now,see that this design is relatjvely sinple and presents a
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an internedi ate sl eeve between the two tubulars w an 1 ns out si de
t hr etaperad shduldes B attach ultimadtely pngages antating berfacs én dfe weitheadi{rext salinglt e sl eeve

effeciively limts the internal dianeter avail abl e,through_ the central bore
of t¥ae @Fﬁropgr R emsiqn kisibesn aplier @ fle Pupuder spingcl WAIchdSCorectethi s i o
di st foREIoWRE Hibul2 T0 b ur&RPRY. afibe Skifibd il'@e art will appreciate that the tubular

string 20 is secured at the ocean floor to 2 mudline hanger (not shown). Tension is pulled on the

string 20 through a tool which engages the tension groove 24, When an upward tensile force is
applied to groove 24, shoulder 18 moves further away from its mating shoulder in the welthead
(not shown). In order to close that gap and retain the tension applied to the string 20 through
groove 24, an adjustment sleeve 26 is threadly engaged to lower tubular 10 via an internal thread
28 on the adjustment sleeve 26. One of our grooves 30 are disposed at the lower end of
adjustment sleeve 26 to facilitate the insertion of the tool to turn it with respect to lower tubular
10. A dog which can be a segmented-ring 32 secures adjustment sleeve 26 to the upper tubular
12 while permitting relative rotation between them. A seal 34 is mounted to the upper tubular 12

to seal against lower tubular 10.



present invention where the adjustnent sleeve 26 has the same internal
dianmeter as the upper tubular 12 and even, perhaps, a greater dbﬁﬂﬁkeﬂmk
This means that the adjustnent sleeve 26 does not reduce the mién

di aneter through the string 20 or at nost reduces it | ess than a sl eeve

t hreaded inside and out. It should be recognized that while the present

I nvention has been described in relation to the preferred enbodi nent
thereof, those skilled in the art nay devel op a wi de variation of
structural details w thout departing fromthe principles of the invention.
Therefore, the appended <clains are to be construed to cover al

equi val entriodealtlicaGn el &nts@@tﬁaf Hzﬁh%(?t%ﬂe%@eﬁ \eldtto Me &fifig 20 BUB On 42
9 MAR 2004 WHAT IS CLAIMED I'S: 1. An assenbly for tensioni n% atu

st ri regsibograwpdsa tobl cm e inedriedéntd gseppo80 to suaté adigstneonpleewi26@: a | ower

tubular , for c nnection to the tubular string; an upper tubul ar
menbBPIEHEY Btﬁaﬁwt@ﬁm ﬁé‘i‘OVéﬂ&éj@@W‘BthWfI FRS1on BpeYe fﬂ@ uBecanse ¢fn t he

Wel '@%%Qﬁéﬂoﬁgd éégfn@&ga- @.}g%avaef Wn%f GOURLLS! ?%Cfaa}diﬁé?&%ﬁ sﬁ&%sag sai d

read on“sal ust ne sleeve connec one OT said

UDDEfcsﬂminltﬂnﬁﬂtlod&fQH&: appeieutiudirs 2fana Wit cheadhllst ﬁﬂfbtsegineﬁtéarﬂ; | ows for
relative rotation and is wthout a thread, whereupon when said adjustnment

s| eekpanpaiongi2gemgves tBe aeqde ronatm%d@clb@é upEeriabuleky. sQpionaiparotatianalover
bul,
connelk (APSDAElR, Evenllif SRR oRiof of b Bhdmenk b0 AR IR ed By o

al | omsng th tipeied sh@tldér 1<sr1n@s~,dmict wath il @m@sh@naéﬁlﬁ%@%lmuqmowﬁ) ch
brings sai d shoul der toward the support surface. 3. An assenbly for

) t ensinordando eetain kel tamsion whish, wpownty dnme, had been hebd Imiba atringFodnt a toslir f ace,
conpr | ower tu r conn on to the t string; an
uppéP ﬁg%ftgﬁenﬁlé’%?o %"?B‘ ;{Erésrlu ﬂsr?rg?v %&%‘?ﬁe%ﬁ“ﬁl{gﬁg’ E‘hpport
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t hread, sai ust nent sl eeve connected to said upper and | ower tubul ar

meniseewd gruerﬁhqw head (not shown).

Those skilled in the art can now see that this design is relatively simple and presents a

more economical and reliable design than that shown in U.S. Patent 4,995,464. The sleeve 26
only requires a thread on one side as opposed to an intermediate sleeve between the two tubulars
with an inside and outside thread as illustrated in the prior art. The use of the intermediate sleeve
effectively limits the internal diameter available through the central bore of the prior art device
illustrated in the U.S. Patent 4,995,464, This is distinguished from the apparatus A of the

) present invention where the adjustrment sleeve 26 has the same internal diameter as the upper
tubular 12 and even, perhaps, a greater diameter. This means that the adjustment sleeve 26 does
not reduce the minimum diameter through the string 20 or at most reduces it less than a sleeve

threaded inside and out.

It should be recognized that while the present invention has been described in relation to
the preferred embodiment thereof, those skilled in the art may develop-a wide variation of
structural details without departing from the principles of the invention. Therefore, the appended
claims are to be construed to cover all equivalents falling within the true scope and spirit of the

invention.



when said adjustnent is rotated, relative novenent occurs between said
tpper ' and | ower tubul ar nembers; a connection between said adjﬁéiMMﬁ 2004
sl eeve and said upper tubular nmenber which allows relative rotation as
wel | as tandem | ongi tudi nal novenent which brings said shoul der towards
the support surface; and a seal between said upper tubular and said | ower
tubular. 4. An assenbly for tensioning a tubular string for support froma
wel | head support surface, conprising: a | ower tubular nmenber for
connection to the tubular string; an upper tubul ar nenber having a shoul der

for- engageWEHT 1§ ERAIMED ipport surface in the well head; an adj ust nent
sl eeve further conprising a single thread, said adjustnent sleeve
connected to said upper and | ower tubular menbers such that when said
adj ust mentl. i nrasteattdyl forr tehsidnivig artodaresnting éesnspde HOREH wellhead fipport and
| ower tubul asurflegtwenfpristhgeonnecti on between sai d adj ustnent sleeve and said
upper tubular 5 2 9 NBRePRBtaFRiERYer M} coinABR Y #RIuBHinsal d adj ust ment
sl eeve and sai d uppah pubUhBhlar BRARRE hEARD'S! 56 ﬂ&pﬁ’i%da%% Pt 409
residing in 3@ &1&5@%% gﬂuﬁw ﬁh$ assenbl y~ of clarm , rein: sard dog
conprises a s Bmantgg b2 g'sl ’eﬁﬁli@enblﬂﬁ) of clai nl 1f erein:. said’
adj ust nent s} eeye h q%z %‘?ﬁ rSIEYF L6 ﬁ.‘ﬁ"&? sipgtenheeady spigisinglet ybul ar
with said sithgfé PR Jlt;ﬁ BiSSIeE Ve rorRgsisd foctly one afi said sippen and lowwer
t ensi oni ng dUPHHMsHbets frory SPtSiradé\&E‘Bﬁ“t_Sl?qV_SrﬁuaW\ﬁépﬁ rdatyegombiontandgar f ace,
conpri si ng: Vithoyher thready veiereupen evhenosaid edivstraens rsleaye tingotatashralative r i ng; an
upper t ubul darovementecdyss/betyeen shiduppieand brwertglagammeemberst h t he - support
surface in the well head; an adjustnent sleeve further conprising an outer
“purface in contact + with said | ower tubular nenber and further conprising a
si ngl e t h2.edticdssepibdedf clhine i cfvetheremprisingd adj ust nent sl eeve connected to
sai d upper and | owea comimetion between said adjustment sleeve and said upper tubular

which allows relative rotation as well as tandem longitudinal movement which

brings said shoulder toward the support surface.

3. An assembly for tensioning a tubular string for support from a welihead support
surface, comprising: '
a lower tubular member for connection to the tubular string;
an upper tubular member having a shoulder for engagement with the
support surface in the wellhead;
an adjustment sleeve further comprising a single thread, said
adjustment sleeve connected to said upper and lower tubular members such that
when said adjustment is rotated, relative movement occurs between said upper
and lower tubular members; ‘
a connection between said adjustment sleeve and said upper tubular
). member which allows relative rotation as well as tandem longitudinal movement
which brings said shoulder towards the support surface; and
a seal between said upper tubular and said lower tubular.

4. An assembly for tensioning a tubular string for support from a wellhead support

surface, comprising:

a lower tubular member for connection to the tubular string;

an upper tubular member having a shoulder for engagement with the
support surface in the wellhead;

an adjustment sleeve further comprising a single thread, said
adjustment sleeve connected to said upper and lower tubular members such that
when said adjustment is rotated, relative movement occurs between said upper
and lower tubular members; ‘

a connection between said adjustment sleeve and said upper tubular
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menbers such that when said adjustnent sleeve is rotated, relative novenent

oceurd between upper and | ower tubular menbers; said upper tubul zjgrrﬁnge@g
is secured to said adjustnment sleeve by a dog disposed in oppos g Bov 4
in said upper tubular menber and said adjustnent sleeve. 8. The assenbly
of claim?7, wherein: said dog conprises a segnented ring. 9. The assenbly
of claim8, wherein: said adjustnent sleeve has an internal surface and one
or a plurality of recesses to facilitate its rotation with the use of a
tool internally. 10. The assenbly of claim9, further conprising: a seal
bet ween sai d mepber whigh comprisesuddbar sid ddjnstiivet sleeenintd/said upper tubliar

wher ei n:  sai dnemherrcomphist eppasad gadives satddog sesidivg ineaié gfodves.e t her et hr ough,
said bore in said adjustnment sleeve is at |least as large as said bore in
said upper tubular. 6 2 9 MAR 2004 ABSTRACT OF THE DI SCLOSURE ADJUSTABLE
SUB- TENSI ON hihbiehdRmbly 6ndhinghsleit ce is di scl osed which brings two

tubul ar segnents cl Oé?dd(’&%)&ﬁﬁ es Wisk erﬂ@dtiﬂéermdi ate adj ustnent sl eeve.
The sleeve is threaded externally and nay be accessed internally by a tool

torotate it. The threaded sleeve is secured to the upper tubular in a
manner t hat MLt LV tation. Rotation of the sleeve advances it
downwar dl Bf)?i %ﬂg#geﬁ&%%&;&%l%m lfem :]!‘|Q| i ng down_t he upper tubul ar secured to
JEN an pptgnsyrijog dn Gopttagt with said laweul der
FRosad thsrehehvesie the desired tension in

the rotating sl geve 5K ggrr‘stl {
hits a suppo With said sing 1
the string. FIG 1 7

7. An assembly for tensioning a tubular string for support from a wellhead support
» ) surface, comprising: '
a lower tubular member for connection to the tubular string;

an upper tubular member having a shoulder for engagement with the
‘support surface in the wellliead; ' h _

an adjustment sleeve further comprising an outer surface in contact
with said lower tubular member and further comprising a single thread disposed
therebetween, said adjustment sleeve connected to said upper and lower tubular
members such that when said adjustment sleeve is rotated, relative movement
occurs between upper and lower tubular members;

said upper tubular member is secured to said adjustment sleeve by a
dog disposed in opposed grooves in said upper tubular member and said
adjustment sleeve.

8. The assembly of claim 7, wherein:
said dog comprises a segmented ring.

B ) 9. The assembly of claim 8, wherein: : ‘ ‘ ]
said adjustment sleeve has an internal surface and one or a plurality
of recesses to facilitate its rotation with the use of a tool internally.

10. The assembly of claim 9, further comprising:
a seal between said upper and lower tubulars.

11. The assembly of claim 1, wherein:
said upper tubular and adjustment sleeve have a bore therethrough,
said bore in said adjustment sleeve is at least as large as said bore in said upper
tubular.





