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-RELEASE MECHANI SM | NVENTI ON BACKGROUND 5 Field of the inventio h\r V20

i nvention relates to the disconnection of |anding strings fromtubing
hangers in subsea wells, and their subsequent reconnection. 10 Description
of the related art The tubing hanger landing string is used to instal

retrieve or work on a tubing hanger. Wlen 1 ocked to the tubi ng hanger It
sits within the bl owout prevent

stack. One ctlons
of the BOP i STUBING ﬂWEBL&I&DHN%S %WIW&%W@WM
the riser via a |ower ri Sebﬁﬁgz\lﬁiﬁgméﬂﬁ%CH%E yfust be done rapi dI y

i n 15 energencies, such as I'ng Or service vessel fromwhich the
riser is deployed is driven off station in bad weather. In order to allow
energency riser disconnection during tubing hanger operations, |anding
strings halVENGION BACKEBOWBI gned with either a hydraulic |atch or
shearable joint 20 (shear sub) or both. There are advantages and

di sadvantages to either option. The hydraulic latch is advantageous in

that once gi.hfaNeGhesticn i s quick and sinple to reconnect. The
di sadvantage is that it adds equi pnent cost and operatjonal | exi t,
This invention relates to the disconnection of landing strngs from tubmg angers 1

subsea wells, and their subsequent reconnection.

10 Description of the relateq art
The tubing hanger landing string is used to install, retrieve or work on a tubing hanger.
When locked to the tubing hanger it sits within the blowout preventer (BOP) stack. One
of the main functions of the BOP is to be able to isolate the well and permit disconnection
-of the riser v1a a lower riser package on the BOP Thls must be done rapidly in
15 Aemergencws such as when a drilling or service vessel from wh1ch the riser is deployed is

driven off stathn in bad weather.

In order to allow emergency riser msconnectlon during tubing hanger operatmns landing
strings have prevmusly been dcmgned with either a hydrauhc latch or shearable joint
20‘.(shcar sub) or both There are advantages and disadvantages to either option. The
hydrauhc latch is advantageous in that once disconnected it is quick and. simple to
reconnect. The disadvantage is that it adds equipment cost and operational complexity.
When an einergency arises, the hydraulic latch requires a complex decision process i.e.
operate hydraulic controls at the surface to disconnect landing string - wait - lift landing
25 string clear of BOP - initiate BOP closure and then disconnect the riser at the lower riser
package. The advantage of the shear sub is that during an emergency, all that is required
is to initiate BOP closure and disconnect. The BOP shear rams are used to sever the shear
joint, disconnecting the tubing hanger landing string. Together with other closure
elements of the BOP, the shear rams also act to close in the well, allowing disconnection
30 of the riser containing the severed landing string. This is clearly a simpler and safer

operation, less prone to errors. The disadvantage of the shear sub is that following a shear



When an energency arises, the hydraulic latch requires a conpl ex gegkﬁbp?
process i.e. operate hydraulic controls at the surface to discaonpe 004
| anding string - wait - |ift |anding %5 string clear of BOP - initiate BOP
cl osure and then disconnect the riser “at the |lower riser package. The
advant age of the shear sub is that during an enmergency, all that is

required 1is to initiate BOP closure and di sconnect. The BOP shear rans are

used to SgyelischRRctSBRA and Bhtonsilhifg RRERA bdthibiGird MBliRE 1D RBGRE: haRdi Ng
string. Together wth other closure elenents of the BOP, the shear rans
al so act wellclose in the well, allow ng disconnection 30 of the riser
contai ning the severed landing string. This is clearly a sinpler and safer
operation, less prone to errors. The di sadvantage of the shear sub is that

fol | owi ngpaysiess adGahitho 31%%@%3@?913@ GHRE rh%gfan gﬁ?‘%tg‘l%f‘{?’q pkhS& G@RFUM Ng

recovery operations are require 0 reconnect 't woul d” be

desi r abl eandorapidbw ioddiscegusicp fremt the tubirtgehangerdiun gvbichrdan dpe wkdooheczd ragie witbed
sinply and.rapi.dl % gisconnect fromthe tubing hanger but which can be
reconnect%"&‘é‘ﬁu‘lﬂ‘eéﬁ‘ fi%f" minimmtinme and effort. SUMMARY OF THE | NVENTI ON
In one aspect, the present invention provides a coupling conprising a first
part connected in use to a tubing hanger |anding string and a second part

connect ed SPMMARY QF IDEBIVENHENer, the first and second parts being
s ATV EERE L T RN R A L
| anded, tH& to a tubing hanger landing string and a second part connected in use to a tubing hanger, the
first and second parts being disengageable from and re-conmectable to each other, the
coupling comprising a disconnection mechanism whereby, with the tubing hanger landed, the
disconnection mechanism in use is positioned within a BOP so as to be non-
destructively engageable by radially inwardly movable closure elements of the BOP;

such non-destructive engagement causing the mechanism to disengage the connector parts and

thereby separate the landing string from the tubing hanger.

The coupling may be directly connected to the tubing hanger in use, or it may comprise
intervening components such as a tubing hanger running tool and/or a tubing hanger orientation

joint.

The BOP closure elements may be, for example, pipe rams, which may operate a control element of
the coupling arranged to control an actuator for the disconnection of the coupling. The control
element may be, for example, an electrical switch or a hydraulic valve. The actuator may be an
electrical, hydraulic or electro-hydraulic actuator operatively connected to a latch which

releasably holds two parts of the coupling in engagement with each other.

Preferably however, in an embodiment, the mechanical action of the BOP closure elements as
they engage the coupling itself causes disconnection of the coupling. For example, the coupling
may comprise two parts releasably held in engagement with each other by coilet fingers, pipe rams
of the BOP acting upon the collet fingers to cause the disconnection. The pipe rams may act

directly upon the collet fingers, or the rams may act on intermediate components such as actuator



di sconnection nechanismin use is positioned within a BOP so ai 8;:%@?/ nzm
destructively engageable by radially inwardly novabl e cl osure el tVs 4
the BOP;, such non-destructive engaggenent causing the mechanismto

di sengage the connector parts and thereby separate the |anding string from
t he tubi ng hanger. The coupling may be directly connected to the tubing
‘hanger in use, or it nmay conprise intervening conponents such as a tubing
hanger running tool and/or a tubing hanger orientation joint. The BOP

cl osur e epapeiaspligaipg pich frgpmastangt the cobietdmgerans, whi ch may operate a
control elenment of the coupling arranged to control an actuator for the

di sconnection of the coupling. The control elenent may be, for exanple, an
el ectrical switch or a hydraulic valve. The actuator may be an electrical,
hydraulic or electro-hydraulic actuator operatively connected to a latch
which releasably holds two parts of the coupling in engagenent with each
other. Preferably however, in an enbodi nent, the nechanical action of the
BOP closure elenents as they engage the coupling itself causes

di sconnection of the coupling. For exanple, the coupling nay conprise two
parts releasably held in engagenent with each other by collet fingers, pipe
ranms of the BOP acting upon the collet fingers to cause the di sconnection.
The pipe rams may act directly upon the collet fingers, or the rams nmay
act on internedi ate conponents such as actuator 18 NOV 2004 2a pins and a
split ring which in turn act upon the collet fingers. 18 NOV 2004



3 Further preferred features and advantages of the invention are set _ou
bel ow in the followi ng description of illustrative enbodlnent HEVmé@B%
reference to the drawi ngs. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS F|gure 1lis
a diagrammatic representation of a tubing hanger |anding string

i ncorporating a coupling enbodying the invention, received within a BOP;
Figure 2 corresponds to figure 1, but shdws parts of the coupling

di sconnected fromeach other; to Figure 3 is a perspective view, partly in
section, shomﬁng t he coupling in nore detail; Figures 4 and 5 show a

nodi fi ed f enbod the [ t n

fort her - modrbe PrpRibogtn o pevanases ) B {odPayichihe Rl BeforP BO16; 5
coupl i ngs frofioWing chbrﬁ)ti'oﬁ%@imﬁtrﬁﬁxfd dMbotith&lts, dile whth xeﬂaeérﬁlelt@theldeavaﬁgﬁ pi pe
ram cl osure. The coupliings. then facilitate re-attachnment of the |anding

string after re-attachnment of the riser. This results in a quick unlatch
and a quick C f i to figure 1, a coupling 10 is
provi ded %&B@%W@ﬁg’fﬁ%ﬁgﬁ?@% ng 12 20 and a tubi ng hanger
orientati O'Flgﬂle Nlis ]a5d1§%1ﬁﬂl=lla'ﬁg rEstagatatioh 0Pk ik ©RingtA laadthgastinghinegpsranger

(not shown) are connected in series below the orientation joint 15, as is
wel | knowra.coiiphngmwodﬁmwﬂmﬂnwmomam@@tmlﬁh@% the coupling 10 and

t he tubi ng_han orie on 15 ar | en
the.t ubi ng MaHEScarzep it g ove £ oot v e PR AR PG 43tdinuipr b
hori zont al othé&e havi ng a sui t abl e external profile (not
10 Figure 3 is a perspective view, partly in section, showing the coupling in more detail;
Figures 4 and 5 show a modified form of coupling embodying the invention, and
Figure 6 shows a further modified form of coupling.

The followmg descnptlon relates to eouplmgs for use m a landmg strmg which are
s operable via BOP plpe ram closure The couphngs then facxhtate re-attachment of the
landmg string’ aﬁer reaattachment of the nser Tlns results ina qmck unlatch and a quick

relatch and recovery.

Referring to ﬁgu:e I,a couplmg 101 is prowded between a tubmg hanger landlng string 12
20 and a tubing hanger onentatlon Jomt 15. A tubmg hanger running tool 14 and a tubmg
hanger (not shown) are connected in series below the orientation ]omt 15 as is well
known. The lower end of the landmg stnng 12, the coupling 10 and the tubmg hanger
onentatlon joint 15 are received within a BOP 16 when the tubmg hanger has landed, e.g.
in a wellhead, tubing spool or horizontal tree having a suitable external profile (not
25 shown), to which the BOP is Jocked and sealed. The BOP 16 includes closure elements in

the form of pipe rams 18, 20, a set of shear rams 22 and annular bags 24 and 26, as is also

well known.

As shown by comparing figures 1 and 2, the coupling 10 is acted upon by the pipe rams
30 20 so as to separate into an upper part 10a attached to the landing string 12 and a lower

part 10b on the tubing hanger orientation joint 15. Components of the coupling are shown



25 shown), to which the BOP is | ocked and seal ed. The BOP 16 incl udes
.closure elenents in the formof pipe rans 18, 20, a set of shéﬁ N@h& 22[31]4
and annul ar bags 24 and 26, as is also well known. As shown by conparing
figures 1 and 2, the coupling 10 is acted upon by the pipe rans 30 20 so

as to separate into an upper part 10a attached to the landing string 12 and

a | ower part 10b on the tubing hanger ori%ent ati on joint 15. Conponents of

the coupling are shown 18 NOV 2004 4 in nmore detail in figure 3. The upper
part 10a cdfrinae dgtaihiyg Hgurg 3 | Kikiupnst et 198 cAmlgs 38 aXtailllwé”éceleQJJFtb??ehwmger s

30. Upwar dltﬁxé%gfgeltxﬁﬂazgg&!; 98 r tp%.%\ A{Il? %&ﬁg dsﬂHulH%lﬁ 33'}91?11&1]:0 tt’ﬂ? {1 JH%Sfin egs ar €

engageabl e ndércu e bore 3 e Iouer

10b. The wpere épdpdablsctienpathtad uhdercutl®b forined e tobyat |3ﬁgafaheldv1‘w3:ahel|06 | n
nmut ual engagenent. 5 The undercut 34 al so acconmpdates an outwardly biased
split ring B wmesenddovwpars dPa, 19ped thsgaualing Aredhyhhelfén maryal engagpientoner

part 10D, Sﬂlet %eﬁ%ﬂ%4 aléo%%rg@%ﬁ&teﬁ tﬁﬁga{)d’%bﬁéd épélbhhg%i;?’ecagmgcﬁﬂ%t

ends of t e plns are engag e ram osur e

noves the Hilﬂ:ée)&@ncaﬂtﬂm%ﬂhhé whll BchBSowaqjaﬁllbb, dorthatrthildiy inntheide bypage SRNGEGI NQ
the collet flng shoul ders 32 fromthe undercut 34. In this vvay the parts
10a and 100Rg 38helheoowerupndsif the @msi 4¢ ariageasgd le'I*?YeﬂﬁﬁlFﬁEe Famg 01 ghichoon: an

be used to r L
2,229, 35t WD e bJE e ORRR I SR L) BB
retain any dolllei fifigdrishbllders 33 efom fheamdaeat 34. m&tmamytthepaﬂwlmmmaeﬁmé rom
t he | oner part of the.BOP 16b, all ow ng rem)val of the riser containing the
o 10 coupling are disconnected. The pipe rams 18, 20 can be used to seal against the tubing
hanger orientation joint 15 to shut in the well and the annular bag 26 can seal against the
landing string 12, to retain any fluids in the riser. A connector 42 can then be unlatched
from the lower part of the. BOP 16b, allowing removal of the riser contammg the
.dxsconnected landmg sh:mg 12 When requlrcd, the couplmg pa:ts 10a and 10b can be
15 reconnected in a stralghtforward manner The pipe rams 20.are opened ailowmg the split
nng 38 to expand The shoulders 32 of the collet fingers 30 can’ then be re-engaged'
" beneath the undercut 34 The bore 36 is prov1dcd with a flared upper cnd 44 for

co_mpressmg the_collet ﬁngcrs and feeding thc shoulders ;32 into the undcrg:ut 3_4.

20 In an altematlvc embodlment shown in figures 4 and 5 the shoulders 32 sit'in apcrtures '
48 formed in the couplmg lower part IOb engagmg the lower face of a ring 46 attached to
| the lower part 105. The pipe rams 20 can therefore dlrectiy engage the tips of the coiletl
fingers 3O,Atu disulace them radially inwardly and disengage the shoulders from beneath
the ring 46. A ramp surface 50 at the collet finger tips is used to feed the collet fingers
25 into the ring 46. The coupling upper part can then be rotated about its longitudinal axis
until the collet finger tips drop and/or snap into the apertures 48.

Figure 6 shows a modification of the figure 3 embodiment, in which the shoulders 32 on
the collet fingers 30 are replaced by male buttress threads 52. These engage with a
30 corresponding female thread 54 formed in the bore of the coupling lower part. Actuator

40 and split ring 38 when compressed inwardly by the pipe rams 20 flex the collet fingers



di sconnected | anding string.12. Wen required, the coupling par
10b can be 15 reconnected in a straightforward manner. The pi peﬁaﬁmg%ﬂlr

“are opened, allowing the split ring 38 to expand. The shoul ders 32 of the
collet fingers 30 can then be re-engaged beneath the undercut 34. The
bore. 36 is provided with a, flared uppesf end 44 for conpressing the
collet fingers and feeding the shoulders 32 into the undercut 34. 20 In an
alternative enbodi nent shown_in fi es 4 and 5,, the, shou] ders sit-in
Spertures Suguraria dissmers e aNFdGR Bua e et ABRGRSRET s bRk
face of a i : 60 bONEEnRRA v il e ITWE: PIPEPBBY RARAN
therefore I%Hgg%({}?@@%&#ggg‘%g?%egpﬁps of tﬁ:leg %{)I‘rlet fingers 30,b to di sp?ace
t hem r adi afhleYandim@steihy tasetevd iteawg paes togethethoul ders from beneath the ring
46. A ranp surface 50 at the collet finger tips is used to feed the collet
fingers 25 into the ring 46. The coupling upper part can then be rotated
about Itg mﬂg'&ﬁ@'@.@hi | fid n%?fiﬁiatibﬁ@wﬁpbé gdadfty BpSHredtivAshiA RRscapEIs Othe SNAP
into the apertures . Figure 6 shows a nodification of the figure 3
enmbodi ment ¢laints. WRbiCéxahipde, sixoyl aiberfo3ds afivesitibmlyclibpsedtlatch vglrbs @oropriate to

repl aced by male buttress threads 52. ese engage wth a 30 corre ndi ng
femal e t hriesarsogetierelie ¢PUPHRE JHPEr Gf‘;—nﬂ‘ée‘bé’ ﬁﬂga BT ﬂPﬁeS%ﬁgaﬁ’or

40 and spl }etlcarsgg}g bﬁl%{%\%%gljﬁ%%@mﬁe ROPAISHuYe E¥mbRS 18] BS 20298 280 et t he

collet fingers inwardly to di sengage the threads 52 from
t he t hr eadmbdde oAltliese cl@tureagitinents ebuldhwsopaqtizater cmtroRteansh for cowgshiatny fopper
part can be re-engaged with the |ower part si by rotatin t he | andi ng
string t19 BeVenPrcricd W@hﬁg@@t@.&&g\é\ﬁlg _ euppcragR llec%arts of Ehga cguplmg.



5 Many ot her variations and nodifications will be readily appauﬂer&9 W hi?rh
the scope of the «clains. For exanple, nfiny other forns of resili rN /7004
bi ased latch will be appropriate to secure together the coupling upper and
| ower parts in a manner non-destructively releasable by engagenent by one
of the BOP clgesalig el enents 18, 20, 22, 24, 26. One or nore of these
closure elenments could al so activate control neans for an actuator for a

10 power operated | atch connecting together the upper and | ower parts of
the coupling.q6 18 MEdpiiR %mM fifst pArt EQHICIdAn GOUR 4 RibR 1Rarfkf St part
connected in use to a tlug anévgr Pan di ng CstrPng and g@ecgﬁg part
connect ed i n laRding 6‘”39?[]%?@@0W00mﬁ@e¢ Ffrléﬁe taadubing baogrs, Harfirs abél ng

di sengageab! esdebRdpasbd 8@&6{%@%@9&% Frparﬁﬁf‘ékb Ahb&5bI fté‘&a Het tHad
conprising a dlcs@dghnectllggn mechani sm \%her X ﬁ@ﬁ ﬁ HC& g hanger

| anded, the oq%lelmmnr@wgrﬁe@ﬁ%qﬂngﬁﬂqnﬁn%@msm \ﬁhﬁfﬁby (b'\ﬂfédhwttbmgrh%%(]? S0 as
to be non- d%ﬁdé«!ﬁEHchﬁédbnﬁ@cgﬁﬁ%?éﬂhgnQM if 866 Bl JokitbRYER M 2TBRYBRD §s G4 OSUr e

el enents of the BOP; such non-destructive engagenent causing the nmechani sm
to di sengage Peler-¢rstieisiuelcnsiagpaive by saddinlly frayasdly naevphlelasurelemgntsi aig

string from tiig BOMisNeh hena&dtructive éhg‘é@é'rﬂbhtr&u@iﬁg%%f l'n@@ﬁjan'lé?n ﬁ:]@ééﬁg]a

conprising a tubing hanger running tool lor~a tubing of Pent at i on
joint. 15U3. the conipictargads apderby ﬁeﬁa@ff%ihﬁllqn(iﬂ?g ﬁ"n@\ﬂi@mélﬂw mg BOP cl osure
el enents hanger_

2. A coupling as defined in claim 1, comprising a tubing hanger running tool

and/or a tubing hanger orientation joint.

15
3. A coupling as defined in claim 1 or 2, wherein the BOP closure elements
operate a control element of the coupling arranged to control an actuator for the
disconnection of the coupling.

20 4, A coupling as defined in claim 3 wherein the control element comprises an

electrical switch or hydraulic valve.

5. A coupling as defined in claim 3 or 4 wherein the actuator comprises an
electrical, hydraulic or electro-hydraulic actuator operatively connected to a latch
25  which releasably holds two parts of the coupling in engagement with each other.

6. A coupling as defined in claim 1 or 2, wherein the mechanical action of the
BOP closure elements as they engage the coupling itself causes disconnection of

the coupling.

30
7. A coupling as defined in claim 6, comprising two parts releasably held in
engagement with each other by collet fingers, the BOP closure elements acting
upon the collet fingers to cause the disconnection.

35 8. A coupling as defined in claim 7 wherein the BOP closure elements act

directly upon ihe collet fingers.



operate a control elenent of the coupling arranged to control ,an_actuator
for the disconnection of the coupling. 20 4. A coupling as defli§eM¥ 2004
claim3 wherein the control elenment conprises an electrical switch or
hydraulic valve. 5. A coupling as defined in claim3 or 4 wherein the
actuator conprises an electrical, hydraulic or electro-hydraulic actuator
operatively connected to a |latch 25 which releasably holds two parts of the
coupling in ehgagefrEAeriRg©r detivgs iBickaim 7 wheraln dhr I BOPRipsyte elefmensacd Ancl ai m 1
or 2, wherei nnidhfedBhdMgoRbntd WhichNn Am befupdA@he bRt Higerel enents as they
engage the coupling itself causes disconnection of the coupling. 30 7. A
coupling as defined in claim®6, conprising two parts releasably held in

engagenents W {d) eag Bo@ﬂiﬂ?ras%ﬁﬁéa ih@fairch oG Sin tﬁ@ﬁt&%d@l%@g@%@”im S

acting wupon the collet Tingers to cause the disconnection.

coupl i ng as dEIMR{iSE achatqr Rinsanda@ibing-t he BOP cl osure el ements act
directly upon the collet fingers. 7 1 8 NOV 2004 9. A coupling as defined
in claim7 wherein the BOP closure el enents act on internedi ate conponents

whi ch in turnlhct Agewplingdoraiubies hapgrydandingsting substaniplly aydessribrd i ned in
claim 9 wher ejith fehtehdt B0VRE AW FHORBARKAHSS.

10



conprise actuator pins and a split ring. 11. A coupling for a tubing hanger
landing string substantially as described wth reference to orjq% @&E{Qg@m%
the drawi ngs. 10 18 NOV 2004 8 TUBI NG HANGER LANDI NG STRI NG W TH BL a
PREVENTER OPERATED RELEASE MECHANI SM Abstract A coupling 10 is

I ncorporated in the | anding string which is non-destructively unlatched by
the cl osure of BOP pipe rans. The couplgng is sinple and reliable to
operate in energencies. Wien the pipe rans are closed, the radial force

rel eases a nmechani sm conprising captive pins 40 and an outwardly biased
split ring 38. The split ring 38 is conpressed inwardly, releasing

shoul ders 32 on collet fingers 30 frombeneath an wundercut 34 in a bore 36

of the coupling 10. Reconnection is sinply achi eved by re- en&gg{ilngRt he
col | et fi nger STUBINGEHANGER AR NGSTRINSOB I B SI@WOD UFRE E

destructively operated | a”déﬁniﬁfﬁﬁ‘ﬁlﬁ%’&t mcﬁﬁqﬂuﬁo di scl osed.

Abstract

A coupling 10 is incofporated in the landing string which is non-destructively unlatched
by the closure of BOP pipe rams. The coupling is simple and reliable to operate in
. cmetgeﬁcieg._ When the pipe rams are closcé., the radial force releases a méchanism :
. comprising captive pins"46' and an outwardly biased split ring 38. The split riﬁg 38 is
' éérﬁpressed inwardly, reieésing_ ) shqﬁldexs 32 on collét fingers 30 from beneath .an
; lind_ércut 34 in a bore 360f the _c"oup‘ling 10 Réconnebi_:ion. is simply'achié?ed by re-
engaginig. the collet fingess in the undorcut 34, Other’ BOP élosure clement fion-
destructlvelyoperated land.mgstrmg couplmgs :z;fg'_alsb c_ii_sclos,.cd.. o
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