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 M® 208
‘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 and suspend the cut end fromsplit-type
han&gfgéa ‘erere s defe L ve-case of |and-type conpletions. Such
techni ques are tine consunlng 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 1is

i tial | ypaleien,and ifRA0 AIBEEH RBikou % SR SR k0 HRRRE" [ e
string and tension. This esign req U|re g &% and

ex p bargiey anchoregltat thet deem Aot tburvtrdilalf:aqumnte@dnhlpﬁtfdmldtﬂ%asﬂlrfa@e be taller than
woul d necessarily be required for a conventional installation. Prior

sol uti ons have not offered the use of a straight-threaded |ongitudinally
adj BACKHROUND OF THE INVENTHENeneat h t he hanger because of frequent
reqwrerrents to rotate the string in opp05|te dlrectlons 12 9 MAR 2004

U S. Pat 4 illu es an adj ust ub whi ch ni pul ated by
a tool ﬁg%\glf ﬁ'aha Waﬁﬂ% Fr (ﬂf! en‘t"’8 Wﬁ%w@serad, ust it
f r omptRe ek @ﬁtﬂ@ﬂﬂa@@&in@' RRo bBlanded is fixed. It is necessary to ad_;ust the effective

vertical spacing between the hangers at opposite ends of the string in some way in order to

suspend it in tension. Various solutions have been proposed to this problem in the past. One is
the use of short lengths of “pup™ joints in the casing and another solution has been to cut the
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.



which its shoul der is above the seat in the head to a retracted position in
whi,ch the shoulder is seated on the head and the casing stringéés Rhazﬁg

“ in tension. The operation of this device is disclosed in Figu MARN
of U S. Patent 4,995,464. A sleeve 23 is disposed between tubular 21 and
the sl eeve 23 menbers 21 and 22. The tubul ar nmenbers 21 and 22 are
rotationally |ocked by lug 24. The sl eeve 23 has opposite hand threads on
an inner and an outer surface to match corresponding threads on the
tubul ar nenbers 21 and 22. Rotation of the sleeve 23 translates the
tubul ar 21 and the sleeve 23 downwardly to | and the shoulder on the seat in
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5, 653 9: 757,860. U S Patent 5,524 710 illustrates the use of external
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after tensi.on.js..pul,led t he strin Finally, .U S. Patent 5,878,816 shows
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~_supported oftf a support surface in the we ead for retaining the tension.
) SUMémRstater therEbulanENTIACkE slke v domiwaydiavilael the sitiudddr oaehl sdat ihthbr i ngs t wo

vy L S A L R S P e
1 nt @ fahlfctaye shdidpRlatd 0 rotate it. The threaded sleeve is secured to the

upper tubular in a manner that pernits relative rotation. Rotation of the
sl eeve advances it downwardly in the lower tubular, pulling down the upper

tubular SGEeRYahn tE Rl AL 1S PSR S 409 D83, WPRE" 1 3410 %5355, 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 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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translates until a |oad shoulder hits a support surface in the wellhead to
achi eve the desired tension in the string. BRI EF DESCRI PTI ON %g THE ,
DRAWNG Figure | is a sectional elevational view of the adjust gl k2004
sub-tensi on hanger of the present invention. DETAILED DESCRI PTI ON OF THE
PREFERRED EMBCDI MENT. Referring to Figure 1, those skilled in the art wll
appreci ate that the well head has been omtted for clarity and the

adj ustment device is the only thing depicted. Referring to Figure 1, the
apparatus A includes a lower tubular 10 and an upper tubular 12. Secured to
the upper tubular 12 is tension hanger 14 which is attached at thread 16.

h d .shoul l |
ehgag BERElik 2135 8 B P Phehee A BPRRES i€ ROUEATH oot it afir'b?"‘w%ﬁgér
amounhat@erhROflaive haatiBe CRoRABR bEde sRevRIvaHRY litdovaivwdrdly iR theBivep |

connected to the |lower tubular 10 at thread 22. Those Skilled in the art
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forceeﬂsﬁ,mﬁ@]ﬁgg to groove 24, shoul der 18 noves further away fromits
mat i ng shoul der in the well head (not shown). In order to close that gap
and retaln t he tension applled to the string 20 through groove 24, an

adj uSRIERDESCRIPATON QF DRA WINGgaged to | ower tubular 10 via an

i nter naI thread 28 on the adj ust ment sl eeve 26. One of our grooves 30 are
di sposed % the. l ower. end of A adjustnent sleeve 26 to facilitate the

i nserti onFagure his & sssfional elqyational VWi“’t‘Pﬁh%%‘béﬁ@blﬁ sub-tepeionthgngar of the10. A dog
whi ¢ egnented-ring 32 secures adjustnment sleeve 26 to the upper
)tubu?fatergaﬂi%\%wﬁ I?e permtting relative rotation between them A seal 34 is
nmounted to the upper tubular 12 to seal against |ower tubular 10. 3 2 9

MAR DETAITEDSBESKRIFEON OFtTIE PREFERRETSEMBODIMENT. 2 tensile force applied
to the string 20 through tension groove 24, a tool can be inserted into

grooves 3Qefetid ] i sl eeve
26 moves |t dov%cwltfo Hl%ts %leec?tsn ?ﬁgﬁgnr%g%\%ﬁgéf%ég%éﬁée {)ﬂféﬁ HIE Blen
omitted for clarity and the ad]ustment device is the only thing depicted. Referring to Figure 1,

the apparatus A includes a lower tubular 10 and an upper tubular 12. Secured to the upper
tubular 12 is tension hanger 14 which is attached at thread 16. The hanger 14 has a peripheral
tapered shoulder 18 which ultimately engages a mating surface in the wellhead (not shown)
when the proper amount of tension has been applied to the tubular string 20 which is connected
to the lower tubular 10 at thread 22. Those skilled in the 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.



t he connection at segnented-ring 32, the downward novenent of the
adj,ustment sleeve 26 results in translation of the upper tubulaé ﬁﬁ agﬁ#
with it the seal 34. The segnented ring connection 32 renoves 8
rotationally | ock the upper tubular 12. Optionally a rotational |ock can
be added. Eventually, sufficient rotation of adjustnent sleeve 26 is
acconplished to bring the tapered shoulder 18 into contact with its mating
shoul der in the wellhead (not shown) in order to retain the tension which,
up until that tine, had been held in the string 20 by a tool inserted into
tensi on groove 24. The tension tool is renoved from groove 24 and the tool

to rotat Qhage%kaﬁuqﬁwcaalse@ﬂﬁt %ﬁwa&eﬁsﬁm&é ap mteawyﬁngawgs 1%“0“' der

18 lands on its mating shoulder in the wellhea not shown skilled
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construed to cover all equivalents falling within the true scope and spirit

of tsheuldenipdi welthead (potshemm®. 2004 WHAT |s CLAIMED IS: 1. An assenbly for
tensioning a tubular string for support froma well head support

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.



surface, conprising: a |ower tubular menber for connection to the tubular
string; an upper tubul ar nenber having a shoul der for engagenent SriMAR 2084
support surface in the well head; an adjustnment sleeve further conprising a
single thread, said single thread on said adj ust rent sl eeve connected to
only one of said upper and |ower tubular nmenbers from said adjustnent
sleeve allows for relative rotation and is wthout a thread, whereupon
when said adjustnment sleeve is rotated, relative novenent occurs between
sai d upper and | ower tubul ar nmenbers. 2. The assenbly of claim11, further
conpri si ngVEATBhGEAMMED B¥t ween sai d adj ust ment sl eeve and sai d upper
tubul ar which allows relative rotation as well as tandem | ongi tudi nal
novenent which brings said shoulder toward the support surface. 3. An
assenbl y flor Ahesssinthly figr tandioming artulsdla swting 6or sspp@ofion & eRIBereippoad
support  surfathee, comifising: ng: a | ower tubul ar nmenber for connection to the
tubular string; an léﬂBﬁrF:rﬁBGM}ﬁfen{%ﬂhﬁrcoH@éhHEt@ﬂﬁh%ﬂl engagenent
with the support SIz;{]fu;pj & fuBulap a%oﬁﬂéyﬁ)ygﬁgé %@mthf%ﬁrther
conpri sing a%“@f’&%‘ﬁfé E g& agj us nt sl eeve co r?éc ed to said upper
u £S s a

and | ower t when sal d adju I s r.otated,
rel ative m)v us Wﬁgr ??Suls%ifi sR#lser s
connection F cé’fl’é té? xango ﬁ%@rup?%wdalioweﬁenber
whi ch al | ow§“ elfs %Rl. justsent sleeve sHawnfpordiativedotstion moddsent

whi ch bri ngsvighguy asWé%ﬂddé?Y ermndghqm&m%wép@tmemches retateda relative bet ween

sai d upper tQygment egrrsbeteetrosaid uppasahd lowet tulAlarasembizky for tensioning a
_tubular string for support froma wellhead support surface, conprising:
) 2. The assembly of claim 1, further comprising:
a connection 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 tensmmng 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
) . 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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a |l ower tubular nmenber for connection to the tubular string; an upper

fubul d&r menber having a shoul der for engagenent with the suppor? uyf Cﬁ]
in the wel |l head; an adjustnent sleeve further conprising a singl §h$‘3gd 04
said adjustnent sleeve connected to said upper and | ower tubular nenbers
such that when said adjustnment is rotated, relative novenent occurs

bet ween said upper and |ower tubular nenbers; a connection between said
adj ust mrent sl eeve and said upper tubular 5 2 9 MAR 2804 nenber which
conprises a dog, said adjustment sleeve and said upper tubular nenber
conpri se oppasedberrwhivhsompaises aidgerwid ddjngmient slaévt grdsnidsippés tubntar

assenbly of cheamber4pmphiec eppused giodvelgaidadopresidiag in se¢arsvesl ring. 6. The
assenbly of claim 1, wherein: said adjustnent sleeve has an outer surface

in contact with said lower tubular with said single thread di sposed
t her ebet wegn Thé asthbip 6£6TRInY 4f WherkRASI ONi ng a tubular string for support

froma wel | head supp@id dogtrh Ge a lower tubular nenber for
connection to the tu (f of str ngsaangﬁ%ggdrﬁg%bul ar nmenber having a shoul der

for engagenent with the support surface in the well head; an adjustnent

sl eeve fur6t h%e%g}gﬂ}s mglnl e?%lﬁs]urface i n contact with sai d | ower

t ubul ar menber n% a si n{gl e.thread di sposed

t her ebet ween th RRIET Sface 1 spnfact said dowemrer

t ubul.ar n%‘@l‘gré‘[‘l FT(’PSS hebKiens| eeve is rotated, relative
novenment occurs between upper and | ower tubul ar nmenbers; said upper

tubul ar nenber is secured to said adjustnent sleeve by a
- 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 wellhead;

an adjustment sleeve further compnsmg 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.

E ) 9. The assembly of claim 8, wherein:
said adjustment sleeve has an internal surface and one or a plurahty
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.



dog di sposed in opposed grooves in said upper tubular nenber an ai d
adj ustnent sl eeve. 8. The assenbly of claim?7, wherein: said(ﬁék oﬁﬁﬁiQQB
a segnented ring. 9. The assenbly of claim8, wherein: said adjustnent
sl eeve 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 between said upper and | ower
tubul ars. 11. The assenbly of claiml, wherein: said upper tubular and
adj ust mrent sl eeve have a bore therethrough, said bore in said adjustnent
sleeve is at least as large as said bore in said upper tubular. 6 2 9 MAR
2004é@Eﬁi@@ﬁgéﬁggiﬁgéﬁﬁgﬁkﬁgHﬁﬁ ADJUSTABLE SUB- TENSI ON HANGER A t ensi oni ng
devi ' b%rﬁgs two tubul ar segnents closer together with
an internedi ate adjustnment sleeve. The sleeve is threaded externally and
my bmasresyer suBHTENGIIONY HAWGER ool to rotate it. The threaded sl eeve is
secured to the upper tubular in a manner that permts relative rotation.
Rot ati on of the sleeve advances it downwardly in the | ower tubular,
pul li ng down the upper tubular secured to the rotating sleeve. The upper
t ubul ar r bl di i r it he
wel | hoad {5t aann e Sete quitp 2 MFIPUNER bl LR SUORs LoRt O QA il

an intermediate adjustment sleeve. The sleeve is threaded externally and may be accessed

internally by a tool to rotate it. The threaded sleeve is secured to the upper tubular in a manner
that permits relative rotation. Rotation of the sleeve advances it downwardly in the lower
tubular, pulling down the upper tubular secured to the rotating sleeve. The upper tubular
translates until a load shoulder hits a support surface in the wellhead to achieve the desired

tension in the string.

FIG. 1



