1 Downhol e Energi zable Seal for Tel escoping Joints This inyentipn relates
-in general to offshore drilling equipnent, and in particular to a
tel escoping joint for connecting between a subsea housing and_a hou%ng <
& j acku

carried by a jackup drilling 5 rig. If§ one systemused with of f 8ot P
drilling rigs, a string of casing in the well will be supported by a .
mudl i ne hangdowu ledEhergizablesSeal o Telescoping |Foints section of (
the casing will 10 extend upward to a surface well head housing at 't he
drilling rig. The surface well head housing will be |ocated above the sea

and below the rig floor e di ro ub | to,the
surface (152 m), wel | heaah?:'-%ul g@ﬁ{iﬁ%ch%%Q§8% fé’g}a/ \Iygﬁégg}ar gttte’ 15
jackup drileffigherg drbkhing wequipmentunpand dewnpartdcudarngtat @i ng to

f! ow up thetéﬂ&ﬂb&ﬁihﬁ_ CegRAt t?ércaébﬂﬂe'i:%,thbe PeikweehN€ al €¥absala cenent
will be below the nudlli né han

er. In one prior art system _t asing 20 -
will be cuthgusing; amd &, Rapging, |<FPé%EE&rh§Yb|B iﬂ*}%véﬁggﬂ- || be
renoved, 5angig.spear will be used to pull tension on the casing after
cenmenting. Then slips will be inserted around the casing which engage the

wel | head housing and griQ t cas) o] d 2 f%z.‘d}%l lon. A
packoff will be instal Ig t%&we%?t e cgggég gﬁbe?’ and t he agFFh&?ad '
housing. A @riddingt Xj@sef a IFEring opfarasing: dn ithe eelln¥idloheut
prevent er nyggpp8etedEed athinuBliihe ahhhgert hfosatéa a RACkabkea?l so, the
prior art. sl\‘ste IS Ttl Re
ousing a sea floor. A section of the casing will
10 extend upward to a surface wellhead housing at the
drilling rig. The surface wellhead housing will be @ -
located above_ the sea. and below the rig floor. The
distance from the subsea housing Ffszthe surface
m
wellhead could be as much as 500 feet/ wit;x a large
15 jackup drilling rig.

Cement will be pumped' down the casing
string to flow up the ' annuiué to cement the casing in
the well. The level of cement will be below the
mudline hanger. In one prior art system, the casing

20 will be cut off at the surface wellhead. The blowout
breventer will be removed, and a spear will be used to
pull tension on the casing after cementing. Then slips
will be inserted around the casing which engage the
'wellhead housing and grip the casing to hold the

25 casing in tension. A packoff will be installed between
the casing hanger and ‘the wellhead housing. A
disadvantage of this prior art system. is that the
blowout preventer must be removed while installing the
slips and packoff. Also, the prior art system is time

30 consuming and expensive.
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30 consum ng and expensi ve. 2 There are other proposals. In U S patent
appl i cation 466,985, Steven A. Cromar, et al, filed January 18, 1990, a
mechani smis enpl oyed for applying tensizon to the casing, utilizing spring
bi.ased | ocking 5 el enents which engage grooves in the wellhead housing.

This allows the length of the casing fromthe subsea housing to the surface
wel'| head to be adjusted. Tel escoping joints have been used in the past with

floating drill rigs. TheserHe#e&sgfpi B8ndP alls.! iGe $Nger padneut er
conduits that wl slége W %B ﬁgg anot her due to wave action. geal s | ocat ed
\gjo eft ir

between the i rftR® t SHEYED s di FRPBRTe Pty Rt ngfiA€dnaye
novenent. A j al&mgaxlyil8) ngQN)g ai héchahismi 18zemplogeds £opi apploing Of 15

this i moenti ontetaddn o chE o8Binge Y Sstkby Botihy bRLeBRCARERRE | .1,
an upper cdhdielements oshichi angmmmtieetheowelIheadohenSénd of 20
the upper condpfhisSBEL6RE ‘the 1@%@%@%%& casshl gu'ﬂ&utéﬁeuaasgﬁﬁnd of

the lower conduit section. The per and |l ower conduit sectlions slide
t oget her unti INPYRIRG R %o‘iﬁf acR (yehlheadtq bpadiusEdyvation. 25
A seal locates in the annular space between the upper and | ower ends

of the conduit sections. Adlmspoping joinetsuhadebcbe®@enused wWipethe
past with floating drill rigs. These telescoping

10 joints utilize dinner and outer conduits that will
. slide with one another due to wave action. Seals
located between the inner and outer conduits will
'slidingly seal during the wave movement. A jackup
drilling rig will not utilize a telescoping joint of

15 +this type because it will not be floating during
drilling operations.

In this invention, the casing extending
between the subsea housing will have an upper conduit
section and a lower conduit section. The lower end of

20 the upper conduit section will telescopingly insert
into the upper end of the lower conduit section. The
upper and lower conduit sections will slide together
until the upper conduit section is at a desired
elevation.

25 ' A seal 1locates in the annular space
between the upper and lower ends of the conduit
sections. A torque nut is secured between the upper
and lower conduit sections. The torque nut 1is
threadingly secured so that rotating it will cause it

30 to engage and deform the seal. The torque nut has
splines in its bore. A running tool will be lowered



and | ower conduit sections. The torque nut is threadingly secured so that

rotating it will cause it 30 to engage and deformthe seal. The torque nut
has splines in its bore. Arunning togl will be | owered 3 fromthe
drilling vessel through the upper conduit section and into engagenent with

the torque nut. The running tool rotates the torque nut to energize the _;
seal after the telescoping joint sections have been 5 placed in the proper

position. Agant C Qi ct, h chkil f ing the
upper conduit sec?ﬁgn agalﬁl%t?&uy\?%lmagﬁﬁgﬁgﬁ lﬁﬁ% Fﬁ?ﬁ%de‘g&é&gﬁit ring
that has theestdomAand pinke: epgagements with hthe: terquendwt. 1Theection.
During i nserun®iing NEod Bt ¢otiaites the\EorfRelfE €8d dﬂ&?’iz@nﬁh@t
sections to telescope tqQ.the _desired, el evat,iqn. The. threads prevent the
upper condui*‘&ec??gﬁrf r nﬁ?fﬁﬁ%ﬁﬁ?d ﬁl}é&t os?ﬁgﬁ?ﬂﬁl ?ﬁr"gsﬁ?@n The

t hreads W | Iplaicedyimh ehep paropeon gosl tifforsecti on to be renoved fromthe

| omwer conduit section by rotation. Figure 1 is a schematic view

illustrating a tel escopihggd"oi% NQYREGEL | BeBtibhi G2Sy, pended by

a jackup drilling rig. 2 FI gures 2A an B are enl af ged

sectional vmepns | fex: dacking, Bher ARREr cReRdpHE BeGtion: #gainstping
joint of Figpwarl moeatiént. | Thisl Unicdivided ) &r §plliti #dngl thawrhagn of the
tel escoping éh%ergdsl u:tlxjas r%&%ghle'@ on threads of the other conduit
10 section. During insertion, the ratcheting allows the
upper and lower conduit sections to telescope to the i
desired elevation. The threads prevent the upper ~
conduit section from moving upward due to internal
pressure. The threads will allow the upper conduit
15 section to be removed from the lower conduit section
by rotation.

t

Figure 1 is a schematic view illustrating
a telescoping joint mounted in a string of casing
suspended by a jackup drilling rig.

20 Figures 2A and 2B are enlarged sectional
views 1illustrating a preferred embodiment of the
telescoping joint of Figure 1.

Figure 3 is a further enlarged view of a ~
portion of the telescoping joint illustrated in
25 Figures 2A and 2B.

. Figure 4 is a sectional, enlarged view of
the telescoping joint of Figures 2A and 2B, with the
ends shown being inserted into each other.



25 Figures 2A and 2B. Figure 4 is a sectional, enlarged view of the
tel escoping joi'nt of Figures 2A and 2B, with the ends shown being inserted

i nto each ot her. 4 Referring to Figure 1, the drawing shown is
simplified. Drilling rig 11 is a jackup drilling rig of a type that has
e%ensible | egs. The legs 13 will support the drilling rig 11 on the sea
fldor 17. 5 A subsea housing 15 will be located at the sea floor 17. A

surface wel | head housing 1 Lhk1RE QY T hhe gid ! i i.géﬂq | ow
the rig floor. Surface wel Pﬁ%jﬁ fiogsi ng 1%\?% e ﬁ(‘)cat egqaglgve t v;ewlo sea
level 20. Two d&nceitpitiied geDaidhdngr Tdehdktt 45( Rt ISRkWR idridling) wil |
extend b;at mefarru@e_@ﬂbgi&ygeusﬁm 1ﬁa§néx1tblﬁs‘ﬂ_blhlbhel§€b§10(tjmhég1b§s Azingle
string of we in IS sC tically ust[at ed, t 1n e as
shown in Figur gg‘@Angd’dflﬁ %'f’aet q9.* %%r?@l H?et \fﬁas%li%’d‘s T*
‘concentric el A cadisen | hass ng WL 5 hivib Liwbec crotatest - at pthe Tea vElldorasi ng
21, 23 includegsa |ower conduit section 21 that extends upward fromthe
subsea housing 15. The lower conduit section 21 will be 20 supported by a
mudl i ne hanger (not shown) at the subsea housing 15, which supports the
wei ght of casing (not showh) 8WFéagengvehikeadc hpusing ,;11Qos8 ot BB essure
seal . An upper casided mecthendidlling exd@ndld®elsw dthe oRigheelvod.ace
wel | head housi Iggxz'jf%'c:e-rQ:eellhead housing 19 will be located above the
10 sea level 20. Two concentric large diameter conduits
(not shown in Fig. 1) will extend between the subsea
housing 15 and the wellhead housing 19. A single
string of well casing 21, 23 1is schematically
illustrated, but in use as shown in Figures 2A and 2B,
15 there will be normally two strings of concentric well

casing located within two conductor pipes.

The well casing 21, 23 includes a lower
conduit section 21 that extends upward from the subsea
"housing 15. The lower conduit section 21 will be

20 supported by a mudline hanger (not shown) at the
subsea housing 15, which supports the weight of casing
(not shown) extending into the well, but does not
pressure seal. An upper conduit section 23 will extend
downward from the surface wellhead housing 19. The

25 wupper conduit section 23 will be sealed and supported
by a casing hanger and packoff (not shown) at the
surface wellhead housing 19.

In this invention, the wupper conduit

section 23 will insert telescopingly into the upper

~ 30 end of the lower conduit section 21. This allows the
upper end of the upper conduit section 23 to land on a



25 upper conduit section 23 will be sealed and supported by a casing hanger
and packoff (not shown) at the surface well head housing 19. In this

i nvention, the upper conduit section 28 will insert telescopingly into the
upper 30 end of the lower conduit section 21. This allows the upper end of
t he upper conduit section 23 to |land on a 5 shoul der (not shown) in the,

wel | head housing 19. Once | anded, the | ower conduit section 21 and upper

dui t t | [ 15
Lo the surf a‘é‘éaﬁ%ﬁ%?"n‘“‘f%: Ieftherl . {f PG @0 ERad HbLBENG 1567 AT T2 0
action, consténded,yt Gné@wpa'ns@aduli&mec&g@ Fleansh wpper qiondudts 21, 23

will ngt : moveetaﬁiahl P3r @4l &at h%tet%eh tﬁgﬁisﬁr\hﬁa&zﬁ &?ﬂt f}sﬂﬂl&@nmiloar
space betwee ul SEeCtl on an e _pore, o e | ower
condui t sectﬁﬁﬂsgﬁg ggalt"zﬁz gﬁcm AQuping 19 The frd 1dmg 139 over

condui t sﬁctl.bndﬁésamdﬁmnamewimndave aetu.onm %nsmem:mt oridee | ower

conduit sect h y ﬁ! ¥ dna owever,
once the pro;i)§$ %éél tfoair&of ‘Iil Bégggwt sec I ONS % ig %{)elgln

achi eved. A potgmeveyaxtaliy| yedativessgl eacht otbert.urt her ener gi zed once
the conduit sections 21, 23 have reached their proper axial positions

rel ative to each other. Aoggut 28 seals thécafhitay Bpadecbdtweth the
Upper COndul Engcippet snabitdaction” 2" tnd" i Boire’ bt 1WHY BT 0% Nt
10 conduit section 21. Seal 25 will slidingly engage the
bore of the lower conduit section 21 as the upper ]
conduit section 23 inserts into the lower conduit -
section 21. It may not provide a sufficiently tight
seal however, once the proper position of the conduit
15 sections 21, 23 has been achieved.

A torque nut 27 allows the seal 25 to be

further energized once the conduit sections 21, 23

have reached their proper axial positions relative to

each other. Torgue nut 27 is threadingly secured to

20 the upper conduit section 23. Torque nut 27 has an

upper end that bears against the lower end of seal 25.
Nut 27 has a key or spline 29 located in its bore.

A running tool 31 will be lowered on drill

pipe 33 until reaching torgue nut 27. The running tool

25 31 will engage the key 29. Rotating the drill pipe 33

will cause the torque nut 27 to tighten against the

seal 25. This further energizes the seal 25 to prevent
leakage.

In addition, a retaining ring 35 will be
30 employed to 1lock the axial position of the upper
conduit section 23 relative to the lower conduit



Nut 27 has a key or spline 29 located in its bore. A running tool 31 wll
on drill pipe 33 until reaching torque nut 27. The running tool
engage the key 29. Rotating the drill pipe 33 will cause t
27 to tighten against the seaf 25. This further energizes the
prevent |eakage. In addition, a retaining ring 35 will be 30
enpl oyed ta | ock-the axial position of the upper conduit section 23
relative to the | ower conduit 6 section 21. Retaining ring 35 is a split

be | owered
25 31 will
t or que nut
seal 25 to

ring that engageetildreans. 3 Revalinihgexkehgomsofigha

he

t ceady teispet i on

23. The retaini rin w_lJ] ratchet oyer the ,threads 37 as the upper
condui t ‘secti oﬁr;%?goe%gn% £8ds,, §t7t h&M oBP cBREEF1CEe? on'aﬁ. “I?R—!éplp
i nclined fl ankscopduiite seatdars 33 .c\the rdtairpgg mongl B85 widcl imatdset rom

moving upvard i | e entligak0vy SONENE! wisdd gq?ﬁ)gn%?/%%his%gltg.%\;%

serves to prevent tggbup er conduit_section

hi gh inter

n

;
Y ethe, dewexn aﬁ9n§“§ﬁows§°€!=épgi | @3 -enthe

system
due to
nment

of portions of inkdined edlahks Joge theTOtAr¥eadsCOopfevere. ﬂiéf%ﬁ%hr _
than I n

be for the nts in Figures 2A, 2B, and

#prttit 'deith AT B mdvind) HoRerd, Tedative o Rhey |
outer conduit Jowsxl Icandwinl section @ls <Tisealbokinggsystemd sexwvese! | head
housing 19 (Fi ¢o gredént the upper conduit section 23 from moving

nunerals wll
Figure (76.2 c
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upward due to high internal pressure.

Figure 2A, 2B, 3 and 4 show a detailed
embodiment of portions of the system of Figure 1. To
avoid confusion, different humetals will be used for
the elements in Figures 2A, 2B, 3 and 4 than in Figure
1. In the preferred embodiment, a 30 inchsfgiggeter
outer conduit 39 will extend between the subsea
housing 15 and the wellhead housing 19 (Fig. 1). In
addition, a 20 inégeéﬁéﬁgker conduit 41 will extend
between the subsea housing 15 and the wellhead housing
19. Neither of the conduits 39, 41 will have a
telescoping Jjoint, as these members will rigidly
attach and support the wellhead housing 19 at a fixed
elevation above the subsea housing 15 (Fig. 1).

A lower casing section 43 will be
supported in the subsea housihg 15. The lower casing
section 43 extends upward.iwhe lower casing section 43
has a bore 44, the upper end of which will be machined
to provide a sealing surface.

A support ring 45 mounfs to the upper end
of the lower casing section 43. A retaining ring 47
locates in an annular recess in the support ring 4S5.



addition, a 20 inch/diameter conduit 41 wll extend between the subsea
housing 15 and the wel | head housing 20 19. Neither of the conduits 39, 41
will have a telescoping joint, as these nmenbers will rigidly attach and
support the well head housing 19 at a fixed el evati on above the subsea .
housing 15 (Fig. 1). A lower casing section 43 will be 25 supported in thg,
subsea housing 15. The | ower casing section 43 extends upward. The | ower

casi ng secti 4 a re  44,,the nd of ich w machi ned to

provi de a sea |%€1£€%a€289A4§u6‘psor? $$g§£4§1ﬁﬂun \éw]{"ﬁ'tﬁ%&tpgg‘?"@ﬁd 30 of

the | ower caswhbl stocete 48 ther spdilni of rthey ratainingsringad7amndl ar :

recess in theg r ' 4 Iifc;:ai ' ' ' pPLEt +5kNT. A

key (not shom?zue\nﬂ?l Ef‘gtc’g?é’ ii-rﬂl'nghe‘%s | t ﬂ(;%“%ﬂeﬁir% gﬁl?ﬁéf?‘?n§f4 i.'gnd in

the support r¥etpiming ring 4% redetive: tenthe SURPPEEFARd 4P ndhe7

le ative t@dtfacmpom @llewss. thee 5e58£ﬂ£ﬁg49rﬂ%d owtgt@ rek@'gnang ri Inlg
to expand guiward so that .itg innger diangter can expand to tantially

the sane i nne?u%‘fﬁf:ét &° agz?ﬁ?e gSFe ﬁ'.‘eﬁe{?} Ef’r'i r@%?%‘f?"?}s& of

rat chet threcsisbsiSantiallyi ther samendnper llameter as the Abouwepéd.casi ng

section 51 wi n ¢ r enr | d’)ﬁ]éi: ' . aRNe upper
casi ng secti \(l)”rl]étih\?\ﬁ@ ﬁé&é“@“)ﬁg&%g@hﬂéﬁgefﬁ( r#gtt S om]'ghé){dﬁ slgpp‘)%;r engp
that will |antts plRper @iame¥ernousing 19 (Fig. 1). An annul ar seal (not
shown) wil |

10 An upper casing section 51 will extend
downward from the drill rig 11 (Fig. 1). The upper
casing section 51 will have a casing hanger (not o
shown) on its upper end that will land in the wellhead
housing 19 (Fig. 1). An annular seal (not shown) will

15 seal the casing hanger in the wellhead housing 19.

Upper casing section 51 will insert into

the bore 44 of the lower casing section 43. A set of

locking threads 53 are formed on the lower end of

upper casing section 51. Locking threads 53 are

20 helical and of a single start type. Also, each locking

thread 53 has an inclined downward facing flank 53a,

shown in Figure 4. Each locking thread 53 has a upward

facing flank 53b that is perpendicular to the axis of
the upper conduit section 51. ~

25 The ratchet threads 48 of the retaining
ring 47 have the same configuration, pitch and size,
with an inclined upward facing flank that mates with
the flank 53a, and a downward facing perpendicular
flank that mates with the flank 53b. Ratchet threads

30 48 will engage the locking threads 53. The retaining
ring 47 will ratchet on the locking threads 53 when



15 seal the casing hanger in the well head housing 19. Upper casing section
51 will insert into the bore 44 of the |ower casing section 43. A set of

| ocking threads 53 are formed on the | ofr end of upper casing section 51.
Locking threads 53 are 20 helical and of a single start type. Also, each

| ocking thread 53 has an inclined downward facing flank 53a, shown in
Figure 4. Each | ocking thread 53 has a upward facing flank 53b that is

per pendi cul ar thet heppRet Scakihfje sgmpteiorc 06lui insearts olinkd. ®%e lower

The ratchet th 4 e Jet gl | i/ ve i h a
configuration, églggéﬂ %ﬁ%f%luzle,“vv %&a%ﬂnﬁcjﬁq‘rﬁe&f it?%'vva?% ?%%i %'gaﬂ‘gn?ft hat
mates with thetheathreads Af a53oadlaws ratichetiogpaetion atof bgmurt hat

mates with the h ds ial | g e i ng
hr oads 53, Trour i, Ulmiis abveRBRes) BHIi Te |RpaE e PRt "0

‘ ining ring 4/ wll| ratchet on the ockingthr

Wwhen 8 tfe GPpEritas P%&té-é‘g‘t i ot sAMIALLY | BRteRing onkhecadPWSTsect i on
43. The confi guagah_ﬂa @edtion ljmlksmiléhwéywmadjzﬂﬁan& 3| $how n:hgcheti ng
action to occur_during dowaward. opvegent . Figure ows,. t he . upper

condult sect | otPBYE fBpARIE BEReTBN R thorp d8p01 THBRELEAT 1HEB s, .

Fi gures 2B andlewenoeonfluitippectiondddt section 51 nore deeply inserted
into the | ower conduit section 43. Upward pull on the upper casing 51, 10

however, w || not resu! t i@p‘gg;_,&heﬁﬁfg aghi o%heThq,ﬁnoergggy},&r ggper

flank 53b leggag(lxggvgr?l rShaf not result in ratcheting action. The
perpendiculér upper flank 53b engaging a similar
perpendicular flank of the ratchet threads 48 will
prevent any upward movement of the upper casing
section 51 due to straight upward pulls or internal

15 pressure. Rotating the upper casing section 51 in the
.proper direction, however, will unscrew the 1locking
threads 53 from the retaining ring 47. This allows the
upper casing section 51 to be unscrewed from the lower

casing section 43 and pulled to the surface.

20 Referring to Figure 2B, a stop shoulder 55
locates below the locking threads 53 on the exterior
of the upper casing section 51. Stop shoulder 55 is an
annular band, the outer diameter of which is slightly
less than the inner diameter of bore 44 of 1lower

25 casing section 43. A seal 57 locates in the stop
shoulder 55 for sealing against the bore 44.

An adjustable seal 59 locates below stop
shoulder 55. Seal 59 includes upper and 1lower
compres_sion rings 61 of metal, with the elastomeric

- 30 portion of seal 59 being located between. Seal 59 will
also slidingly engage the bore 44 of the lower casing



per pendi cul ar flank of the ratchet threads 48 will prevent any upward
novenment of the upper casing section 51 due to straight upward pulls or
internal 15 pressure. Rotating the uppgr casing section 51 in the proper
direction, however, wll unscrew the |ocking threads 53 fromthe retaining
ring 47. This allows the upper casing section 51 to be unscrewed fron1the_;
| ower casing section 43 and pulled to the surface. 20 .
Referring to Fi re:ﬁa a_stop.shoul der 55 | ocates bel ow_the | ocking
threads 53 oRSFRAOBy (A% | P8Ry the. YPPRF EASHAG RRGTISN 5Bl dANSTSRU der 55
I s an annul ainkenthet howert easdngnseertioh ¥Bi.ch is slightly less than the

I nner dianeter of bore 44 of |ower 25 casing section 43. A seal 57 l|locates

in the stop shoul der 55 fo [ agal e Jone 4 ' bl e sea
59 | ocates bel ow stop sh%ul‘:aggaéé}ggeg? E‘S’hptr‘fc ﬁeﬁ&pé‘@rﬁa}"nﬁ% .
conpressi on PPAEIODL Ik Akt ol ts nilowerhcerdlasTorgue: BOtp&d i basofamseal 59
?ﬁ' nlg | ocgt edpbe&weagu S.mtat 59%4:% aﬁﬁh@él %h&glroﬁaﬁa&fbngﬁl%ﬂgl&; 44 OI

e | ower casln sectio en t he upper, casing section I nserts
into the | omé?“gagflnﬁfséﬁrlo%%&'mﬁ%&w %& ig; ax, membefy er
casi ng secti bavifigathreadso®s iandcheldnperiori. Ghrieasa6s enguye and t hat
bears agai ns he .l eSSl o of gl u t 63 is a
t ubul ar marrbére?: ﬁgv?ﬁggﬁrggggsiéggﬁ?dt %g‘ %eeﬁx}%iliﬂ%?é’afdgr&%@e a set
of threads 6¢apdpna: c@eetione %ki e/'The &hreads,pf?r extend below a

10 smooth cylindrical sealing surface where the seal 59
locates.

Torque nut 63 has at least one internal

engaging member, preferably a spline or slot 69

located in its interior. A lower portion of torque nut

15 63 extends below the lower end of upper casing section

51. This exposes spline 69 to the bore of the upper

casing section 51. Spline 69 has a vertical shoulder
for engagement by running tool 31 (Fig. 3).

Installing the lower casing section 43 and

20 upper casing section 51 will be as described in

connection with the description of Figure 1. Once the

upper casing section 51 has located at its proper

elevation, the retaining ring 47 will prevent any

upward movement. A pressure test will be made. Should

25 leakage occur, a running tool 31 (Figures 1 and 3)

will be lowered into engagement with torque nut 63.

The running tool 31 will be rotated by drill pipe 33

(Fig. 1). This rotation causes the torque nut 63 to

tighten against the seal 59. The seal 59 will deform

30 and tightly seal against the bore 44 and against the
exterior of the upper casing section 51.



casing section 51 The threads 67 extend below a 10 snooth cylindri cal

seal ing surface where the seal 59 |ocates. Torque nut 63 has at |east one

i nternal engagi ng nenber, preferably a gpline or slot 69 |located inits
interior. A lower portion of torque nut 15 63 extends bel ow the |ower end
of ,upper casing section 51. This exposes spline 69 to the bore of the upper
casing section 51. Spline 69 has a vertical shoul der for engagenent by

running tool 31 (Fig. 3). Thgs})g{,%ég%r{g&l ﬁﬁfod‘i?tﬁaixﬂ:g sgfééonth%igt ﬁg@ 20

upper casing section 51 w escri bed rn-connection w
descri pti on ofsimigar smaldee diemebeercaginggsiadngoflsl Hhslocetedd at

rovenent .| A prace e  AShert) BeBIRg (seSLlon’ 13 PRAY Thoslt \DMEL o
: ssyre tes e e. ou eakage occ unni ng
ool 31 (Fi guiEtion iy This Mallnk AiPTeser SRS S E 479 W Eorfle nut
'63. The rurhi ndllo@dlsti bel Supporvédt andbgedlield im prhed3sdme gmardner Jhi s
rotation caus { he ut ' agak ns segl 5 The sea
59 will deform a%%ﬁéﬁgﬁ%gy §é§F%%§%#%§#%@heq%%re%iéngﬁd ggajéé?1$he
exterior of treppesent eithesedhepcaaing segtipns #Adf ebled oxrentheli nent

also has a Ydiiny SERti®hsdi @UBt ej7Ccasiny YediMy /strihg 09t edzyn the
| ower casing section 43 and upper casing section 5I. This Snmaller dianeter

casi ng string 3prlufdess a)lqwey Gaging sactiery ThvRich Rps 2t SRPRATE

manner . 10 ring 73 on its upper end. A retaining ring 75 locates
in the support ring 73. The upper casing section 77
lands in the wellhead housing 19 (Fig. 1). The lower
N end of upper casing section 77 will insert into the
-upper end of the lower casing section 71. Locking
.15 threads 79 on the exterior of upper casing section 77

will be engaged by the retaining ring 75.

A stop shoulder 81 will serve as a backup
for an annular seal 83. Torque nut 85 will compress
the seal 83 against the stop shoulder 81. Torque nut

20 85 secures by threads 87 to the lower end of upper
casing section 77. Splines 89 locate in the interior
of torque nut 85. A running tool (not shown) will
engage the splines 89 to rotate the torque nut 85.

The invention has significant advantages.

25 The telescoping joint allows one to achieve the
desired distance for casing strings extending between

a subsea housing and a surface wéllhead. The torque
nut allows the seal to be energized after the
telescoping joint has been moved to its desired

30 dimension, assuring sealing. The ratcheting retaining
ring prevents the upper conduit section from moving



The schematic representation of Figure 1 could represent either the
casing sections 43, 51, or the casing sections 71, 77. The casing string
71, 77 includes a | ower casing section 71 which has a support 10 ring 73 on
its upper end. Aretaining ring 75 locakles in the support ring 73. The
upper casing section 77 lands in the well head housing 19 (Fig. 1). The

| ower end of upper casing section 77 will insert into the upper end of the's
| ower casing section 71. Locking 15 threads 79 on the exterior of upper
casing secti otPWardi reladivegarmdthy (loweret 8oRAGHt" sedttidn A%‘EAOQ shoul der
81 will servq,féha%pé’xggypefor an annul ar seal 83. Torque nut Wil
conpress the seal 83 agal nst the stop shoul der 81. Torque nut 20 85 secures
by threads 87 to the |ower end of upper casing section 77. Splines 89

| ocate in the interior of torque nut 85. A running tool. (not shown) w |l
engage the splines 89 to rotate the torque nut 85. The invention has
significant advantages. 25 The tel escoping joint allows one to achi'eve the
desired distance for casing strings extendi ng between a subsea housi ng and
a surface well head. The torque nut allows the seal to be energized after
the tel escoping joint has been noved to its desired 30 dinension, assuring
sealing. The ratcheting retaining ring prevents the upper conduit section
from nmovi ng upward relative to the |l ower conduit section due to high
pressure.



12 CLAIM5: 1. An apparatus for connecting a subsea well housing to surface
wel | housi ng supported by a drilling rig above sea |evel,
conprising in 5 conbination: a |ower &8nduit section. extending upward
from and above the.subsea well housing and having. an open upper end; an

ypper conduit  section extending 10 downwar ﬂmmmm"ﬂm&ﬂ wel |
housi ng, the upper conduit section having a | owe . S

tel escopingly into the upper end of the | ower condui tcse'cf[i'bn Sto*a sel ected
anount to | an€CL&IMSaper end of the upper conduit section in the surface
~well housing; 15 a seal located on the exterior of the upper

conduit section at the | ogyer d I N galnst . the interiqr of the
| ower conduit section; and’a %grag’garﬁwgecg?gd%%ﬁteﬁs Bo ﬁ‘ﬁésqﬁbwer_ end
.of the upper ®&dduihouging oo tsurfage uweddt hrysing i supportedebyeral whi ch

engages the saalillling t ordge NHbovavi Ngea bOi&véPNt a'&ﬁ&f&ﬂ%%tﬁxpne

vertical shoulder for rotating the torque nut with a running tool Towered
t hrough 't h uﬁ’ﬁ’ ingh * section, to selectively tighten the torque nut
agai nst the seal. 25 2. The apparatus according to claim 1
further conprising a downaarkbWeari ogndhdt| dssctior hexesh@ingr upwdd® upper

conduit secti @pom! Mhd SSbodd u{:ﬁ.énguﬁgghn%fthfﬁé‘eQnd having an
open upper end; _

an upper conduit section extending

10 downward from the surface well housing, the upper
conduit section having a lower end that extends
telescopingly into the upper end of the lower conduit
section to a selected amount to land an upper end of
the upper conduit section in the surface well housing;

15 a seal located on the exterior of the
upper conduit section at the lower end for sealing
against the inter'ioz_' of the lower conduit section; and

a torque nut secured by threads to the
lower end of the upper conduit section, the torque nut
20 having an upper end which engages the seal, the torque
_ nut having a bore containing at least one vertical
e shoulder for rotating the torque nut with a running
tool 1lowered through the upper conduit section, to

selectively tighten the torque nut against the seal.

25 2. The apparatus according to claim 1
further comprising a downward facing shoulder on the
exterior of the upper conduit section, the seal
abutting against the shoulder.



13 3. The -apparatus according to claim 1 wherein the threads conprise a
t hr ead he exterior of the |lower end of the upper conduit
sectior‘]\iﬁm“gﬁmmmgwu read set |ocated,ipn the 5 interior of the torque
nut. 4% ppas atus *according to cl ai A1 wherein the threads conprise a
thread set | ocated on the exterior of the |ower end of the upper conduit
section and a mating thread set located in the 10 interior of the torque

nut, and wherein the torque nut has a | ower portion extendi ng bel ow the
| oner end of the upper cordui TheecEpparatys vaeccpradinghotPdeelddmngl| ocat ed

'izln'ltlhe | over Rﬂ{étxtlélh E?eA%h%BBa%a%ﬁﬁséoﬂzgﬁiétﬂﬂ %e%Ubﬁcf&l ie'i!“&la' _ EO a
rilling rig at t-he surface, conprising in c ipatj on: a | ower condui
section exten(ﬁ%ﬁ; ﬁﬁﬁ)&F&"Fr(ﬁﬁctEB'esm&fv@PS Flé?i WPREF oFeRduiEer end;
an upper sectivhi tandecai anatihgndthgedd dsatwaldcated) tin dthel i ng
rig, the u erjﬁ%gnld Wy éfcéﬂé)%g@ﬁ@gn@tl ower end that telescopingly

t 0 e 1

I nserts wt e upper end ower conduit section to a selected
anount to place an upper end of the upper conduit section at a desired
el evation; 25 4. She PEppararus, ascerdingr $Pacelpdmnedn the

upper and | ovRihe¥éitn OthéNthrewdls THhpi I & ORHrbadS et OlbcatéEPeAl i vel y;-
| ocki ng means | ecaled 19 the, ANRHLA") SRGCCeR! ¥ "eha® ity 3Ddahgier ends
section and a mating thread set 1located in the
ld interior of the torque nut, and wherein the torque nut
has a lower portion extending below the lower end of
( the upper conduit section, the vertical shoulder being N
located in the lower portion.

5. An apparatus for connecting a subsea
15 well to a drilling rig at the surface, comprising in
combination:

a lower conduit section extending upward
from the subsea well and having an open upper end;

an upper conduit section extending

20 downward from the drilling rig, the upper conduit

section having a lower end that telescopingly inserts

with the upper end of the lower conduit section to a

( ' selected amount to place an upper end of the upper
| conduit section at a desired elevation;

‘.' .

25 a seal located :I.n ‘an ‘annular space between
the upper and lower ends of the lower and upper
conduit sections, respectively:; '

locking means located in the annular space
between the upper and lower ends of the lower and



14 upper conduit sections, respectively, for allow ng inwaréd-telescoping.
novenment as the upper and | ower conduit sections i nsertuﬁi t hi n one anot her,

but for preventing outward tel escopi ng mdvenent, to pr wammngw

pressure in the upper and | ower conduit sectlons from
conduit section upward; and a torque nut secured between the upper Santl
|'ower ends. of the |ower and upper conduit sections, 10 respectively, t he

torque nut haviggean an%éwmseng%%em&v%gg kb2 QigoaLAY!

havi ng a bore cont ain | east one ‘en for rotating
torque nut wi t¥P4R¥q, nrﬁeaﬁsﬁﬂﬂinlgov\)!?'éﬂm?%o@@n the RRST c@ﬁ@wi°¥€§t|on

“to selectivel yeondiit€n sh&ubast Olriser €1 Uivi 882h N One h&n&ﬁﬁér, 6 butlheor
apparatus accordin erein,the | ockin Bon3r|§es

A ekt nptevaind  SitiieRa “tAr85GhALbE T A
“split ring 5 ockneeirnal spressune arirspdhe anppeayi agda 19Wenf conduilt, the

split ring behég_.lzn ra%edf{)é‘mon quuihBe dwu? % Jﬁg egg%g §g t he

| ocking threa cheting action as e u omer
sections i nserdPWaX®i ARHAe anot her. 7. The apparatus
according to claim 5 wherein the engag| ng nmenber is a vertical shoul der.

8. The apparatus accordi nG tforgud bt Vdsdired (etvedrt Uehd Wippér safdr ed
between the Upf ower ends of the lower and upper conduit sections,
10 respectively, the torgque nut having an upper end which
engages the seal, the torque nut having a bore
containing at least one engaging member for rotating
the torque nut with a running tool lowered through the
upper conduit section, to selectively tighten the
15 torque nut against the seal.

a

6. The apparatus' according to claim 5
wherein the locking means comprises:

a set of locking threads located in said
annular space; and

20 a split ring located in said annular space
and having a set of threads, the split ring being
carried by one of the conduit sections for engaging

Y the locking threads in ratcheting action as the upper
and lower conduit sections insert within one another.

25 7. The apparatus according to claim 5
wherein the engaging member is a vertical shoulder.

8. The apparatus according to claim 5
- wherein the torque nut is secured between the upper



*» C L M S * and lower ends of the |ower and upper tonduit sections,
respectively, by threads. 9. An apparatus for connecting a subsea well

housi ng tmmlﬁm F“ u ‘housi ng supp¥®ted by a 5 drilling rig above
sea | eV ! in conbination: a | ower conduit section _
ext endi ng hpmard'fron1the subsea wel | housing and having an open upper end;c

10 an upper condui t section ext endi ng downward from

the surface wpdl howarnJerd Wperth@nNdubkeseChn@" RiPpeld Fdriift end that
ext ends telescogingly into th ugger en% of the | ower conduit section to a
sel ected anoffiftL8 FanﬁeﬁﬁeﬁﬁggP ndP¥; *hEe8d8s ,pper conduit section in
the surface well housing; a set of |ocking threads fornmed on the exterior
of the lower end of the fippdin cepparatuectfam; connegiting rangubeea ng a

st Of | 1o o8t Rbuaingeats  LHErAiLa w1 00nDERER" BicpE daR WP 4 Mo o

of the | ower conduit secCtion adjacent the upper condui t
section, Poraraldhpgi ngridgageheve wiseathelevweki ng omRELELRG  H upper
conduit sectceiibifak®snced into the | ower conduit section, the split 25
ring preventing pressure in the wupper and |ower conduit sections

from pushing the upper conduit sectign war d:,. a stop _shoul der_on t he
exter!oor of gt he PP 8 q.ower SonduitP section exganggng upwarci
from the subsea well housing and having an open upper

end;

10 an upper conduit section extending
downward from the surface well housing, the upper hd
conduit section having a 1lower end that extends
telescopingly into the upper end of the lower conduit
section to a selected amount to land an upper end of

15 the upper conduit section in the surface well housing;

a set of locking threads formed on the
exterior of the lower end of the upper conduit
section;

a split ring having a set of ratchet

20 threads, the split ring being carried in the interior

of the lower conduit section adjacent the upper end of

the lower conduit section, for ratcheting engagement

with the locking threads as the upper conduit section

is lowered into the lower conduit section, the split

25 ring preventing pressure in the upper and lower

conduit sections from pushing the upper conduit
section upwarad;

a stop shoulder on the exterior of the
upper conduit section below the locking threads;



upper conduit- secti on bel ow the | ocking threads; - -a-seal |ocated on the
exterior of the upper conduit section having an upper end in contfact™with

the stop shoul der for sealing against thé interior ”ﬂmm uit
section; 5 . a set of torque nut threads mm’mgxt erior
of the Iomer end of the upper conduit section bel ow t he® séal # astorque nut
hHV|ng a bore containing internal threads which engage the torque nut

threads, 10 securing the tOrgdg1NUjottéd® ddWithe®Nexthri ueﬁertﬁendu't
section below the seal, the tor%ue nut having an upper en engages

the seal, the YRReFuCORAULE, SRELIOD.NEVARG SR VBRET| GBQte‘dHWPﬁ@C ore
‘bel ow t he i nt arireh ttheadstépr shbaldag t fort orsgaling vagdinst athenning

tool lowered t ht condui ectign, to selectively tighten
the torque nutirf oerég’s% ‘{ﬁ tlfgeoglo aﬁ?él‘i‘l qi?)!"c":{ﬁoul der. 10. The
"apparatus according to claim9 wherein the split ring and | ocking threads
all ow the @ upper condui @ $edt iafh tarque muvethraeds| ketated corothae | over

condui t secti Qi iidH B¢ "thd NEowdiP Sénd Bl Utte prbéﬁa ¢ VEedibhe | over
conduit sectiqgn._ 11. A nethod for connecting a subsea me housing to a

surface wel | ﬁﬁ&ﬁWmf@ﬁuﬂiﬁ%ed above sea 25 level by a drilling rig,
conprising in conbination: running a | ower conduit section upward fromthe
subsea wel | housing to a poi kbrqueh antuphaviagd aochoee bedmtaihingrilling

rg. internal threads which engage the torque nut threads,

10 securing the torque nut to the lower end of the upper
conduit section below the seal, the torque nut having
an upper end which engages the seal, the torque nut
having a vertical shoulder located in the bore below
the internal threads for rotating the torque nut with

15 a running tool lowered through the upper conduit
section, to selectively tighten the torque nut to push
the seal against the stop shoulder.

10. The apparatus according to claim 9

wherein the split'ring and locking threads allow the

20 upper conduit section to be moved upward relative to
the 1lower conduit section by rotating the upper
conduit section relative to the lower conduit section.

U/ 11. A method for connecting a subsea well
housing to a surface well housing supported above sea
25 1level by a drilling rig, comprising in combination:

running a lower conduit section upward
from the subsea well housing to a point with an upper
end located below the drilling rig:



| owering an upper eonduit section dowmward fromthe drilling rig and

I nserting the u er r conduit sections tel escopingly together unti
an upper en !ﬁg mwhduit sectl®n lands in the 5 surface well
housi ng; pr im an annul ar space between the |ower and upper

condui t sectlons p05|t|on|ng a torque nut in said annul ar space in
engagenent with the seal ; 10 | owering a running tool frontthé’

drilling rig through the juRis tééﬁﬂ uf¥ G é?‘*ﬁﬁwgﬁﬁn 4 the
torque nut; and rotatin g the to@ﬁ rﬁ? ten seal tmeen t he
5

upper and | of&PMokbei tdEtElings T BS and 1“591":1“Q2 ‘therhuppps: Hapd

according thwd:aldandmnf L orfed "EE 1 S8 dXsp oFEtReE \h!li)@ﬂ and | over
conduit sections frona aX|aII¥ gger fronteeéh ther r|n sai d
t el escopi ng t HBR®f o $RREIOR BE housi ng .

to a surf&besmmﬂaduinahi;hanq#ngned by a drilling rig above sea

| evel , conpri si ng I n conmbination: running a | ower conduit section
upward fromthe subsea “ﬁk&uﬂ@ﬂ. ga0 O Nt Wi | ocat ed
bel ow t he dr|II|ng ri omerlngbgnatp6§¥ﬁbon U|t sec I on omﬁ%% fromthe
surface wel | bedreen ¥QEﬂﬁt4W%]QHRQRuﬁRHdQ%ﬁiQQﬁ&i°Q§9ndU|t secti ons

t el escopi ngly together;
positioning a torque nut in said annular

space in engagement with the seal;

10 lowering a running tool from the drilling
rig through the upper conduit section into engasgement had
with the torque nut; and

rotating the torque nut to tighten the
seal between the upper and lower conduit sections.

15 12. The method according to claim 11
further comprising preventing the upper and lower
conduit sections from moving axially apart from each
other during said telescoping movement.

13. A method for connecting a subsea well

20 housing to a surface well housing supported by a

drilling rig above sea level, comprising in
combination:

running a8 lower conduit section upward
from the subsea well housing to a point with an upper
25 end located below the drilling rig:

lowering an upper conduit section downward
from the surface well housing and inserting the upper
and lower conduit sections telescopingly together:;



18 * C L M S * providing a | ocking nmenber in an annul ar space
bet ween the upper and | ower conduit sections; prev nent of
t he upper conduit section relative to tli8e | over co ﬂ'“nﬂ i“mﬂﬂu i th the
Iocklng menber during insertion of the upper conduits sec LOonw =l | owi

insertion of the upper and | ower conduit sections until an upper end of the
tPper conduit section lands in the surface well housing; 10

providing a seal in the ¥ &ing SBAADAENN SHehbér URRCTarRNdnh@l@i condui t
sections; positioni a torgue nut in Shﬂ annular space in quagenent with
; adro

the seal: | ovEPRFR BEFERSRNENEOUPPRF G HLOWRT | SORILE SeGE10RRgh ¢ he

upper conduit section into engagenent with the torque nut after the
sel ected anmount of insertprevexitimge wpwardansovementckiuitheseuppens has

“ been reached; cang i o1 SbLRGORNGEIURINE T i {1 GHLF obfiuP) 888kL1AI veen

t he upper andc r-con sect1 ons od according to claim13
further codpretthgthemdeckdnohaenherr duning t1ngettion eHnthacuPBRE,

Congwt sect | Sgndii £ Olsdiction!, U PEL 169Ny inBBEti6A 0¥ athe/cupperhe | over
condui t secthgd lower conduit sections until an upper end of the
upper conduit section lands in the surface well

housing;

10 providing a seal in the annular space
between the upper and lower conduit sections;

positioning a torque nut in said annular
space in engagement with the seal;

lowering a running tool from the drilling

15 rig through the upper conduit section into engagement

with fhe torque nut after the selected amount of

insertion of the upper and lower conduit sections has
been reached; and

rotating the torque nut to tighten the
20 seal between the upper and lower conduit sections.

14. The method according to claim 13

~ further comprising removing the upper conduit section
from the lower conduit section by rotating the upper

conduit section relative to the lower conduit section.




