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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 Sebﬁﬁg%%méﬂﬁ%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.kfoNeGheshticn i S quick and sinple to reconnect. The
di sadvantage is that it adds equi pnent cost and operatlonal EXIté
i on

Wien an en"éhlg emwntaml wsiates tm@er@&@noamqt'@nl oft lapdipg lmess %lmc'b‘ el
Pandi ng st g Wells e R ShifRshBtof, | 0% oar “of tB%pd' “hitiate BoP
closure and then disconnect the riser at the |ower riser
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



package. The advantage of the shear sub is that during an energe éhJ
that is required is to initiate BOP closure and di sconnect. The éON 2904
rans are used to sever the shear JOth di sconnecting the tubing hanger

| andi ng string. Together with other clfosure elenents of the BOP, the shear
rans also act to close in the well, allow ng disconnection 30 of the riser
contai ning the severed |anding string This is clearly a sinpler and safer
oper at i ONgnd @SSnREOBRUY AncEhith® Eshsunlife rédbwAd h@:g%r@kq&&@ téﬁe&ﬁleé Wies that
following a shear 18 2004 2 ano dlsconnect costly and tinme consum ng
recovery ®plrations are required to reconnect to the well. It would be
desirable to provide equi pment on the | anding string which can be used
sinply and rapidly to disconnect fromthe tubing hanger but which can be
reconnect gdyAGRbOdMrhble t%ﬁb%%ﬁlb%ﬂt@iﬁthfaﬁlgﬁg strégwéﬁ\(:a%eﬁk@ JiMENT! ON

I n one aspect, the prese i nvention provides a coupling conprising a first
part connewt wgidiynto discenest fomubé upitpalrgesr Huawdichcras the ireggnesetd @gsecahd part
connected _i.n use to é%Hbing hanger, the first and second parts being

di sengagedBi8 e-connectabl e to each other, the coupling
conprising a disconnection nechani sm whereby, with the tubing hanger

| anded, the disconnection nechanismin use is positioned within a BOP so

as to be ﬁHNmMﬂ%ﬁQﬂaﬁﬁﬂﬁxEﬁﬁﬁﬁbeabIe by radially inwardly anabIe cl osure
el ement s such. non- tructive.en epent causi nechanlsm
Lo dt sengdteh Esohn BRI Gl TSTE Fhnides iy B8R o FEhE T et B r s ng
fromthe tHedabaguihadigager 1&hmg@9mg Iahd\asdama 8 cHhreBied InYusé RUEBihE Harlz:, tHBe

tubi ng hanger in use, or it may conprise intervening conponents such as a
t ubi ng hafiggerang Lﬁqmndgpamdrenwndwmgaa@ablabﬁrwg ndnigeeniseiablattat §agh 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 cansing the mechanism to disengage the comnector 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



joint. The BOP closure elenments may be, for exanple, pipe ransiéxqggh 2§%;4
operate a control elenent of the coupling arranged to control ﬁﬁ

for the disconnection of the couplixng. The control elenment may be, for
exanple, an electrical switch or a hydraulic valve. The actuator nmay be an
el ectrical, 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 nechanica
action of pipandReplitging $idich ndirageiipan thecollptfimgerangage t he coupling itsel f
causes di sconnection of the coupling. For exanple, the coupling may
conprise two parts releasably held in engagenent with each other by coll et
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 rans may act on intermedi 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
out belowin the follow ng description of illustrative enbodi nents, nade
with reference to the draw ngs. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gure
1 is 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 shows parts of the coupling

di sconnected fromeach other; to Figure 3 is a perspective view, partly in
section, showing the coupling in nore detail;



Flgures 4 and 5 show a nodified formof coupling enbodying the ntio
and " Figure 6 shows a further nodified formof coupling. The fJI§ &ﬁ QOU
description relates' to couplings for use in a |anding string which are 1
operabl e via BOP pipe ramclosure. The couplings. then facilitate
re-attachnment of the landing string after. re-attachnent of the riser. This
results in a quick unlatch and a quick Bel atch and recovery. Referring to
figure 1, a coupling 10 is provided between a tubing hanger |anding string
12 20 and a tubing hanger orientation joint 15. A tubing hanger running

tool 14 an t ubi sho a (o] d el | he
orientati o%"ﬂ}?‘hﬁ’r g“ecgggﬂ%ére\%\éﬂh ﬁ%es Olfﬁth%l g‘&gﬁt & 8’1 o?e% ({1 %%g%g "ﬁ\é\ﬁé
string 12, f&ﬁkﬁ‘wﬁgl&kdrﬂﬁxoﬁgt‘ﬁﬂﬁtrﬁm dohtidliferta RERe with lefémkit®thejdaiwihgsl5 ar e
received wt OP"16 when the tubing hanger has | anded, e.g. in a

wel | head, tubing spool or horizontal tree having a suitable external
profile (no | ocked and seal ed. The BOP 16
i ncl udes %I%ﬁﬁiﬁg}%@%ﬁcﬂﬁﬁ% é?pe rans 18, 20, a set of shear
rams 22 an g: %s}e Yl Rla RAGSmAhiaPehréfntalitn of a Mg Walder lnaig striks iabaporatiys

conpari ng res 1 and 2, the coupling 10 is acted upon by the pipe rans
30 20 so aw doopEmpembodyigthe imventipnaecenedtwitma BQBiched to t he | andi ng

string 12 d a_ .l ower Ob o t ubi

Conponent s (5%“"? coéﬁﬁb‘ﬁ}%ﬁéoﬁg@ ﬂ@ﬁg%gsﬁ@ﬁgﬁg%%g’hPﬂ% &h%&#&l%ﬁgure
3. The upp&indart 10a carries an axially fixed collet 28 having three
flexible fingetrs 30. Upwardly facing shoul ders 32 formed on the ends of the

fingers 18(Figire 3dngpgsabitvelyesvapatilyin sectivor owimzthe spvpling in masedyidibe 36 of
E Eﬁsl ﬁ\gﬁrj %‘ﬁéx#ﬁilg&pdéﬁg gr{;ﬁof{:ﬁe&"fiormo cou;ﬁmg emb og%:ug%l?e m%nt olﬂ,e %oupl ing are
Figure 6 shows a further modified form of coupling. :

«1‘
5

The followmg descnptlon relates to couplmgs 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 Thls 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 1and1ng 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



5 The undercut 34 al so acconmpdates an outwardly biased split ring 38.
.Captive actuator pins extend through the wall of the | ower paﬂtB %@@V%ﬂﬂ#
that their inner ends engage the split ring 38. The outer ends of the pins
40 are engageabl e by the pipe ram 20, which on closure noves the pins 40

and split ring 38 radially inwardly, ther4eby di sengaging the collet finger
shoul ders 32 fromthe undercut 34. In this way the parts 10a and 10b of the

to coupling are disconnected. The pipe rans 18, 20 can be used to seal
agai nst t hantmprerdetaihenfgire or | Eht upnes pajt JOacaTiss @g axkdly fixsdigelletd havargl t he

annul ar ba : [ | tapi t ai
flutde i n et AR MRt al, Ibhaldif @ bBed b Bitndion H0HEAE: Bk,
part of thesBak diphgeablel tinkath ahamdvielt 34 fdried fin sy bare 36aifithé) hvidd @art 10b.

di sconnected | anding _string.12, Wen required, the coupling parts 10a and
10b can be Tl vipesand daved paps 40%t10Riod ithe enupbing asedhpeheld tmaiugabengagemento

ol 1 ot 11 A btlR d ifnebbmoliRan By A BABK sl nR08! (Gtlg ol 1

coll et fihgers can e 're-engage erc

bore. 36 i pips euegkthiighihawall bathe dowgpart 10bGo4tatltheir inhengike ssdagg tHe ¥ lit
collet fingers and feeding the shoulders 32 into the undercut 34. 20 In an
al t er nat i vaingBddi Faeneutehends ofrthe pgnsr 4 ag engagesble; byptheipipy man 203 whight on

apertures ' ] oupl r . ' . r
Fhce of a <o ey Ll DS ACuR P g AR aBANY iy SR Bl B AR
t her ef or e djollee fihyerah@dders B drdnh i wnldeichie3 4 olnl this wdy thg @ass Bl arido 08i sTRhaCe
themradially inwardly and di sengage the shoul ders from beneath the ring

46.. A ranp coupling arsdiseonneqied. cBhe pipefamg df, 19 ¢ hesused der sead agaipet thedubing | et
fingers 25,i.n i Ng; |.i oEY, t . ed
about its I-hc'?‘ﬁ1 %t%%?‘ﬁ%ﬁog ?ﬁgls En%‘ﬂgﬁr 3‘%’2‘1#@?@ |.ngcla?Irr bt%ggg cgﬁg%ﬁgﬁﬁﬁ%?ﬁesnap
into the apefiditgeeingdl2, b gitdin aby slbidssn thenixdi. f Acwhentorof2 ¢dnethéd Baltnilahed
enbodi ment, in which the shoulders 32 on  the collet fingers 30 are

repl aced . byfrem| beplower @gg ohfheaBOP5 260, THllosdng semeeal \aft thearisso cotaping dhali ng

fomal e A eag Al M MNP 1 BONHEY o e QP DU 16P6da 165 EAGHS"
. 15 reconnec-tédi‘in é s&ﬁéﬁtfomafd mam'ler.. ’fﬁe pipé rams 20 are opened, éiloﬁiﬁg the split
ring 38 to expand The 'sl_%oulders 32 of the c_ol_lét fingers 30 c_:an‘t_hen be re-engaged
‘,bc;ne'aﬂl the u.néié_rc'utr"34. ‘,'fh_e‘boi'e_- 36 is provided with a flared upper énd_ 44 for

cémpressiﬁg' 'th'e_&z)llet ﬁngérs and feeding thc shoulders 32 into the um'icrg;:u't 34,

| 20 In an altemaﬁvc_ émbqﬁiment shown in figures 4 and ‘5_, the _shouldérs 32-sit'i1-1 apertures |
48 for.med" in the coupling lower panr IOb, engaging the Tower face of 2 ring 46 attached to
| the lower part 105. The pipe rams 20 can thcrefore diréctiy engage the tips of the c'oiletl
fingers 3O,At6 disﬁlace 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



40 and split ring 38 when conpressed inwardly by the pipe rans f t
~collet fingers 18 NOV 2004 5 30 inwardly to di sengage the threa§$ Jiavcém]zr

the thread 54. After retraction of the pipe rans 20, the coupling upper
part can be re-engaged with the lower part sinply by rotating the |anding
string to screw the two parts together. ; Many ot her variations and

nodi fications wll be readily apparent wiathin the scope of the clains. For
exanpl e, many other forns of resiljent i ased .latch.wil e _appropriate
to secur e39 syErkytoidigngasdhe H&eiifﬁrfértj“éﬂ 9 %‘\F\‘@p %ar‘g@eri rﬁlrﬁl‘RWﬁﬁﬁgﬁc pipe
non-dest r ugt i & oY cENERRETRALedWitPRR et ey

el enment s E’%HSZ%!’YIQCZ(FO%QQ@% Bnecor nor € %E':f tlhese cl osﬁlﬁte e gr?eﬁ?s c%ul d
al so act i viaedamiing steihg rewnsy ftertwapadstogether for a 10 power operated | atch
connecting together the upper and | ower parts of the coupling. 6 18 NOV
2004 CLAIM5 1. A coupling conprising a first part connected in use to a
tubing h At Gis nfl SR BoRERAN e RAALy GHFHRGR tvaithih Teke6pd 6F fhe

t ubi ng h%ﬂ%@a&? oblﬂégq}?ﬂ?%@sangg% secoﬁd parteé bei jrll_g di sengageabl e I'r?r_om and

r e- connect dbings.t Boreatinpdd, meany dthe foopupf resiientbniprsedi laigh avitlibecpprepeiaiedn

mechani sm whereby, with the tubing hanger |anded, the disconnectian
nmechani sm $€i<?u{?sé°8€'§heﬁo@1Ft‘P%‘HiiﬂgvH ] ‘geIBW Parts dn g, m?iﬁl%dﬁ!‘%‘s%tf"rcﬁe?‘iyve| y

engageabl ere?é/as&ﬁgibggzhéz%ﬂl\é’ﬁ{ Xné@tﬁﬁbéﬁl&%% 8eRELRTRB! 20,90, 24,06 B orsuch

non- destructive engag nt cdusing the nmechanismto disengage 10 the
connect or pakd of dnde ichauebslcmentacatld dlsveadtinadi cogirel mieans for am achwtaruor ag

hanger. 2. A coupling as defined in.claiml1, c risi t ubi hanger
runﬁi ng ¥ooppwer op%rate latch connecrtlm.g together &e uppér an8 lig)wcr palqg ofl the coupqglg. 9



and/ or a tubing hanger orientation joint. 15 3. A coupling as dgfj] & i
claim1 or 2, wherein the BOP closure elénents operate a contr‘idg{? r‘:ég}ﬂﬂlr

of the coupling arranged to control an actuator for the disconnection of
the coupling. 20 4. A coupling as defined in claim3 wherein the control

el ement conpresQfan el ectrical 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
whi ch rel easabl v hobeigihyRomhdify Sfirsk Bar ahRlclddin g ffngyt 0. each
other. 6. A coupling gﬁbl %gol ﬁé lﬁg In {: gl m 1 ’ n\‘/fh%lfd;?n mg%am cal
action of thdand S‘é'ﬂ@@[]@ésél:@'l?e?ﬁfhc%@e@tﬁéw @ﬁegta@etublnﬁ hgbggsl thedirstesdl f
causes di $CONGRERA Partdbeind Bﬁeﬁ@@ewa%nﬁ&dﬂe cSnF.Qé{&Blé '&Qeééhéiﬁér‘ dinclaim
6, conprising two parts_ releasably I n genent wth each ot her by
collet fi nger‘éOUPl'%C%W'Sﬂgﬁﬁ!ﬁ@”@ﬁ'étm@ﬁﬂ%Chéﬁlsrfh‘tjhefﬁblbrW'hhHBe aingdhanengers to
cause the di SGRRRERIE AsbonRectBn nfechaHBN iNGs@R pﬁ)%fttbﬁ wlt}ﬂn%lli%ﬁ‘% rein the
BOP cl osure elements act directly upon the collet fingers 2004
9. A coupli ngbeaaoru@qﬁtr#éweiyrﬁrtsﬁaeaﬁlerbv\mﬂé!wwaiélymmablemme eleewsistd act on
i nternediate tﬁ@mm%n&ﬁnamﬂ@éirubmetwgag@ﬁbnttuagembla?e pebhfhish td\@8Egage 10- A

coupling as defined in claim9 whereln the I ntefnmedi ate components
10 the connector parts and thereby separate the landing string from the tubing

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.



conprise actuator pins and a split ring. 11. A coupling for a tubin hapger
| andi ng string substantially as described wth reference to oﬁ g} ﬁ uh
t he drawi ngs. 10 18 NOV 2004 8 TUBI NG HANGER LANDI NG STRI NG MVTH BLCM@UT
PREVENTER OPERATED RELEASE MECHANI SM Abstract A coupling 10 is

i ncorporated in the Ianding string which is non-destructively unlatched by
the closure of BOP pipe rans. The coupling is S|gBIe and reliable to

operate in e¥er ge’?\@f’%'"g\ﬂﬁé’ﬁﬂi‘%nﬂ%@ Trvifgein the BOBdasure plemenigiast of or ce

rel eases a mepRARLSEle COAPPhbALs Which3R bk @cPigbh th0 cardmifgerout wardly bi ased
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 couplifg 104 cB@;ﬁﬂg%@%ﬂQ& .h%la%mryeraﬁhﬁ@\ﬁﬁé#memafeeconeﬂmaisng t he
collet fingers in the undercut . her BOB cl osure el enment non-

destructi vel yc%?%isﬁtaéﬂlapérﬁ’msr@dﬁ?H"h@“ﬁboupl ings are al so disclosed.

11. A coupling for a tubing hanger landing string substantially as described
with reference to or as shown in the drawings.
10





