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Subsea Choke Insert Locking Apparatus |nventors:
Edmund Mc Hugh, Finbarr Evans, Declan Elliott 5
CROSS- REFERENCES TO RELATED APPLI CATI ONS [ 0001] Not

' | e. STATEMENT REGARDI NG t sEDERALLY SP ED
Q@E’@W&@?“& DEVELOPMENT [ 0002] Not Appl i cabl S%gﬁ""’mm
BACKGROUND [ 0003] In accordance with certain
enbodi ments, the present invention relates to method
and apparatus for |ockable inserts for oilfield
equi pnent and, nore particularly, to equi pnent used
subsea for choke applications anong others. [0004]
O fshore oi | fiigesCoARs MkdrPNodk@ONSREAN: I €qui res nmaki ng
connections subsea, 15typically using Renotely
Operated Vehicles (ROVs) or divers. Typically a
c onndotantors: [Extnueeh M Hogls, Rinbhrir Evaks, Iehpobidiott
conpl etes the subsea connection. The connection can be

a_ pi ecou&l’;jtn or the insertion of a valve interior
C gﬁ@ﬁ@' BS HO RS THRP ARRLICATIQNSt ed subsea Once
{00 NenAsRichele, 1 s brought together it is locked into

that position, thus securing the connection. 20[0005]

T i ' ' i ssues of
%?M%W%&yéj%Q% of tine are a
concernin-any s connection. Anot her general
(0982 ¥ohApplicdelbr i s that can get into the area where the
locking is to take place. Over tinme some of these

BAfEeROUNBN operate in tandemto preclude a secure

R e R e S R

method and apparatus for lockable inserts for oilfield equipment and, more

particularly, to equipment used subsea for choke applications among others.

[0004] Offshore oilfield operation frequently requires making connections subsea,
typically using Remotely Operated Vehicles (ROVs) or divers. Typically a
connection between a male and female component completes the subsea connection.
The connection can be a pipe coupling or the insertion of a valve interior component
into a housing that is located subsea. Once the connection is brought together it is

locked into that position, thus securing the connection.

[0005]) The subsea environment is hostile, and issues of attack on the components
over a period of time are a concern in any such connection. Another general concern
is debris that can get into the area where the locking is to take place. Over time some
of these effects can operate in tandem to preclude a secure locking of the connection
or to prevent unlocking when it is time to undo the connection, Exposure of the
actuation assembly to seawater can also undermine its effective operation. Yet
another issue affecting such connections is the long term effect of transmitted
vibration to the connection, which can unintentionally move the actuation
mechanism that locks the locking dogs into a surrounding recess or groove and

potentially cause an inadvertent separation of the connected components.
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25actuation assenbly to seawater can al so underni ne

its effective operation. Yet another issue affecting
such connections is the long term effect of

gd vibration to the connection,
unln?”%%lonally nove the actuation nechanls ﬁ?ﬁ%$5WHM1&m
| ocks the | ocking dogs into a surroundi ng recess or
groove and potentially cause an inadvertent separation
of the connected conponents. [0006] USP 6,237,964 is
illustrative of the issues that are confronted in such
subsea connections. Wth reference to the nunerica
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CKIl ng t he connect i on. n essence
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seal] 18 is at the sane tine actuate d the

Opfoswg eeestin the Femalrcommeneritlitod sHAEHS tsw&themne gmseraEd

mamd teghasuicogainge colR08d] whed @¢/th6 aépSRn@fard Bhiged
e n are worth noting. The dogs 45 and their
@Fgundlng groove are exposed to seawater that enters

betmeen housing 11 and top face 22. The operating :
(098¢ h Arfew featings ofibisalssieh eresvartiveoting. e ddgsys apd greirdown

surfouhaRk PP RASED ol 1§ Q%\g%&@ i HORER velifech AEESES 1T 8fd top

drivi ng engage one anot ] ]
face 22. The operating mechanism that moves the sleeve 20 axially up or down is

also exposed to scawater where the threads for driving engage one another,
Additionally, there is no backup device to unlock the connection if the sleeve 20 fails
to come up with the existing drive system. Finally, there is no device in this assembly
to compensate for transmitted vibration which could result in inadvertent axial
motion of sleeve 20 as vibration induces rotation back to input shaft 34. In essence,
the connection can inadvertently release because of vibration induced axial
movement of the sleeve 20 that induce rotation at the threaded connection and back
to input shaft 34.

[0008] A similar design is offered by Liaaen and shown in Figure 1, It features a
female component or valve body 10 that accepts a male component or insert 12.
When the two components are pushed together, a seal 14 retains pressure within the
body 10. In the split view of Figure 1 it can be seen that the insert 12 is secured to the
body 10 by the urging of the dogs 18 into an opposing recess or slot 16. An axially
movable slecve 20 then gets behind dogs 18 to prevent retraction of the dogs from
recess 16. An input shaft 22 rotates a mating thread 24 with the result being that the
sleeve 20 can be moved axially in opposed directions. While a housing 26 keeps the

driving components for the insert 12 isolated from seawater, it is clear that the rest of
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Additionally, there is no backup device to unlock the
connection if the sleeve 20 fails to conme up with the
existing drive system Finally, there is no device in

ly to conpensate for transmtted
mhlc cong result in inadvertent axi al nDt|¥bB%$%hﬁﬂﬁms

sl eeve 20 as vibration induces rotation back to input

shaft 34. In essence, 20the connection can

i nadvertently rel ease because of vibration induced

axi al novenment of the sleeve 20 that induce rotation

at the threaded connection and back to i nput shaft 34.
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{0010] In accordance with certain embodiments, the present invention provides a
connection for subsea use that employs locking dogs that are isolated from seawater
and includes a backup system for operating the sleeve that positions the dogs. The
normal actuation system for the sleeve is also isolated from seawater exposure. The
set position of the sleeve is positively retained against the prospect of axial

movement that could be triggered by transmitted vibration into the connection.
DETAILED DESCRIPTION OF THE DRAWINGS

[0011] These and other features, aspects, and advantages of the present invention
will become better understood when the following detailed description is read with
reference to the accompanying drawings in which like characters represent like parts

throughout the drawings, wherein:
[0012] Figure 1 is a prior art design shown in section;

[0013] Figure 2 is a section view showing various aspects of the present invention in

accordance with certain exemplary ernbodiments; and

[0014} Figure 3 is a different section than Figure 2 showing the position lock feature
when the insert is installed in the body, in accordance with certain exemplary

embodiments.
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the conponents for |ocking the connection are exposed
to seawater via fluid pathways represented by arrow
system 30. Seawat er can have negative inpacts on a

onnection 24 by precludi ng nmakeup

&ﬁ{ﬁ@ﬂggggcicup system avail able to raise Slgéséﬁgﬁﬂﬁﬁ&m

rotati on of shaft 22 does not get the job done, for

5i nstance. The dogs 18 are in seawater, and there is

no anchoring nmechanismto hold the position of sleeve

20 against vibratory forces. [0009] Those skilled in

the art will appreciate the manner in which such
DEpAUlER DESaraPamiiessed from the description of the

preferred enbodi nent, the drawi ngs and fromthe ful
[0815) Fegvos 2 {lhstratas ameicmplary chokes ppencithg beftuddhas apgnlet 34
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segsaty ke ey SRERNER AR 4 thi AR bl grows
asitinyapilit iseopewdd whdndt svegddatut tadiallyd &y Sidinecsissye A8 eprebe forced

be ldl cﬁ-g@ gtgtodi%[:c%il%uﬁxq 1&8 ?‘.&[fbl%lhg %rcio%eé' %&Wtﬁchnsert_ assambli
retreérence to the acconpanyl ng dramnngs in which |ike
3%cin dulhoadennred épp dasddy 32K Bhepiaparassembly 38 has a lower support

plate 60 that is supported by hub 62. A seal 64 seals out sea water from below dogs

56 in its position between plate 60 and flange 48. Housing 66 in conjunction with
plate 60 define an opening through which the dogs 56 can be cammed radially for a
lock into recess 54 of flange 48. Housing 66 has a scal 68 that is above dogs 56 to

keep seawater away from dogs 56 from above by scaling against flange 43.

[0016] Sliding sleeve 58 has inner seal 70 and outer seal 72 to define cavity 74 that
is connected to a hydraulic pressure source 76 through lines 78. By providing
pressurized hydrautlic fluid into cavity 74, the increase in pressure raises sleeve 58 as
a backup way to retract the dogs 56 for release of the insert assembly 38 from the
body 32. The normal way that the dogs 56 are cammed radially outward is by
applying axial force on rod 80 in a direction toward body 32. Rod 80, and there could
be one or more than one, extends through a sealed housing 82 that is filled with a
lubricant and is sealed to exclude seawater as rod 80 is moved in opposed directions
by an ROV (not shown). Plate 86 moves in tandem with rod 80. Rod 88 is connected
to plate 86 at its upper end and sleeve 58 at the lower end. As a result, when the ROV
moves rod 80 do#m, sleeve 58 moves down and dogs 56 get cammed into recess 54.
To release the insert assembly 38 from body 32, the rod 80 is raised and the insert

assembly 38 will come out in response to an upward pull, since the dogs 36 are now
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t hroughout the draw ngs, wherein: [0012] Figure 1 is a
prior art design shown in section; [0013] Figure 2 is

a section view showi ng vari ous aspects of the present
IV ' in accordance with certain exenpla
mg‘{lh&ﬁ?s; and 25[0014] Figure 3 is a di f £ BETgs007I01289%
section than Figure 2 show ng the position | ock

feature when the insert is installed in the body, in
accordance with certain exenplary enbodi mrents. WO

2007/ 143068PCTI US2007/ 012898 DETAI LED DESCRI PTI ON

100151 Figure 2 illustrates an exenplary choke 31

ux\_ilﬁﬁﬁﬁ-téd%ef)@ndk‘et?a%ﬁ&ﬁﬁfk Akvie @"fs.e%gﬁﬂ, RBRHARSs ﬂiétsle%*r?m §iﬁwi1§ ot
IS €Xe ar choKe I.NGl udes an | nser SSe
e g e VB aR rod $1F G RaPR Y et PRGNS 85
therlsabt §8 d¢@1e4.% ayge@plyii:ﬁg bk idicgdessirs o ?avasmt Tiad inpat t S

44 46 can.,be br t into or out of. alLignnent
o5agploss IR &Ry Spoi b e Be Rl vefting st ARAE BAmoY
maoipakztdiGhadt 102 frasmemer kn¢woin thkhewn) . Seal 52 seal s

bet ween the body 32 and the flange 48. Fl ange 48 has a
(A3 Ewan be sien that apalyfdodesiothaigugovedtdaegs 56 &aep drdudating
sl dGhal %ﬁﬁﬂé %ést%, Biths kBHinPARIHE LB HSorfbsive effects of

conformng shape To dog or "dogs or equival ent_ | ocking
SURbESRPYI G 2 MigERIAgWhERBeS small guantiheokawaton s PesRwet s
rdalRatdp, MeRintdd i iveAailaY AQicdaifRbus expihde tRdeied Rlrollohddi 8n

.whose di anreter grows . . )
issue. The moving parts that operate the sleeve 58 are disposed within housing 82

that excludes seawater and preferably has lubricating oil within. By placing these
components in a lubricating bath, design life can be improved, seawater corrosion
can be prevented, algae growth can be limited, and the ingress of debris can be
retarded. Additionally, it is only the portion of the rod 80 that extends from housing
82 that sees seawater. A seal, not shown, surrounds rod 80 as it slides through plate
90 of housing 82.

[6018] The position lock feature of sleeve 58 can be beiter understood by noting the
relative positions of upper plate 92 and lower plate 94 in Figure 2, before looking at
Figure 3. Figure 3 is a section at a different orientation than the Figure 2 section to
show this additional feature. Figure 3 shows a rod 96 that extends through upper
plate 92 in a threaded relationship. The rod 96 bears on lower plate 94 when properly
rotated by an ROV or otherwise to advance against plate 94. Because of the threaded
connection at plate 92 rod 96 is tightly forced against plate 94 thus holding sleeve 58
tightly in the Figure 2 position where it holds dogs 56 locked to recess 54 in flange
48 despite transmitted vibration. While one type of position lock against vibration
has been illustrated those skilled in the art will recognize that different locking
designs can be used. One distinct advantage of the locking feature is that it too is
within the housing 82 and is therefore protected from the adverse effects of

prolonged exposure to seawater.

[0019] Those skilled in the art will appreciate that dogs 56 can be held retracted for

run in with a band spring or equivalent 100.



as the split is opened when it is urged out radially.
A sliding sleeve 58 can be forced behind dogs 56 to
force theminto conform ng grooves 54 after the insert
li¥%es8 1S fully advanced into the body 3
|nse$?'assenbly 38 has a | ower support plate égn%ﬁgyunms
IS supported by hub 62. A seal 64 seals out sea water
from bel ow dogs 15 56 in its position between plate 60
and flange 48. Housing 66 in conjunction with plate 60
defi ne an openi ng through which the dogs 56 can be
cantned radially for a lock into recess 54 of flange
[oeR)] THeustdrihed Ged@rkerpsthallodking dvas 56 $sobdval/for aepsvald ak 0

welfiRftn® SRR iR e Aiiholsf O 08 Rfeckd LIS Ee P fadBR LA

80shatlexiéidasidve platy 9Giadlousidg 82. Teflockingmechayisitdesdrited in
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sl eeve 58 as a backup way to retract the dogs 56 for
[082] cEhsabpye daseriptipnds tllugtafivietsif vhesgremplany cRbodistppisyA the

prdaft iNO&IRk, wnad}aﬁoazhsaﬂéag ﬁla? Beide 63 magg skifeH &l thy/art
orce n ro in a

outward is a plyln aX|a
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and RGuiPklefilicOpd d¥he aaens widwands t hrough a seal ed housi ng
82 that is filled with a lubricant and is sealed to
excl ude seawater as rod 80 is noved in opposed
di rections by an ROY (not shown). Plate 86 nobves in
tandemwith rod 80. Rod 88 is connected to plate 86 at
its upper end and sleeve 58 at the lower end. As a
result, when the ROV noves rod 80 down, sleeve 58
nmoves down and dogs 56 get canuned into recess 54.
30To rel ease the insert assenbly 38 from body 32, the
rod 80 is raised and the insert assenbly 38 will cone
out in response to an upward pull, since the dogs 56
are now unsupported after the retraction of sleeve
58. Again, sonetinmes the sleeve 58 will not budge
under a force applied to rod 80. If that happens,
there is a backup way to get




the sl eeve 58 to cone up by applying hydraulic
pressure to cavity 74. The insert assenbly 38 is
normal |y operated using conmponents in housing 82 using
an ROV to 5mani pul ated shaft 102 in a nmanner known in
the art. [0017] It can be seen that seals 64 and 68
that surround dogs 56 keep circul ati ng seawat er away
fromthe dogs 56, thus keeping debris out and the
ClcaliMisi ve effects of such exposure to a mninum Wile
some smal |l quantity of seawater is present at makeup,
the anmount is very snmall and continuous exposure
1.t herealita dohnBetidP MfHprthgl0i ssue. The noving parts
that operate the sl eeve 58 are di sposed wi thin housing
82 tehigmalg compesenieawat er and preferably has
| ubrj N il Wit hi p 1.ng :th e [
a1 dbrielt egironeht oS Preas b pESRUERED RS e einaie
copgEumne in sroaxiabdicsctioan be prevented, al gae growth can
be Iiriked,_and t he i ngr.ess of berLs %an e retarded. .
Addi [9§KANfigured tosmaue yin i Eadif) rqifesHoR o Srledtiygly gypeure said
comisdneftd RetheT! \Qﬁél@ﬁlﬁié‘ﬁcﬂ@saisgbﬁd ﬁ?&%eﬁl%ﬁ%b%h-coﬁﬁﬁured
seal , not 'shown, surrounds rod 80 as it slides throug
toheat isoltedb fronp @srers &2 sepyetes)upphejobirg of dhe |ferale and male
f .of sl eeve 58 can be better understood by
cwﬁﬁﬁd&ﬁ%he relati ve positions of upper plate 92 and
| owem pttabto deviceFthaptirie @nfipefedr & beokolatedhtrom gupesure to

seAMaET HESrT e St Aevice 5 o0tabiE @i 2ctielEhe 1k and

f eatdlbﬁeku?i AbiliStion GHAYS that i doMyurédto Bstiehgdedt i UPosure
upper plate 92 in a threaded rel ationship., The rod 9

totseavateln Wheiein hedeackon aptualio gpwiee ys configwiedplp astuate the
Io%fﬁY ttrﬁéea{tﬁﬁg‘ﬁéﬁ"ﬁé\ﬁcé% @%@é‘&?aéﬂgﬂe‘}ﬁé Icgééét e 94. Because

readed connectli on at at e rod 96 is
tightly forced agai nst plate 94 thus hol ding sl eeve 58

2 Lo ool b et 10T BE 8558 cophTsls 8Pt one
ratiiaiip anovdieel dogbthalt iioconifired ©Nbe taupeatedl Woaht axaally arkable
slge %I, rt]ﬁc’et agtlugtrigrtl Iclg\r;ice comprises a first actuator that is configured to move
the axially movable sleeve in a first axial direction to move the radially movable
dog into a radially locked position and a second axial direction to move the
radially movable dog into a radially unlocked position, the backup actuation
device comprises a second actuator that is configured to move the axially
movable sleeve in the second axial direction to move the radially movable dog
into the radially unlocked position, the first and second actuators are different
from one another, and the first and second actuators are configured to be

isolated from seawater.

3. The connection of claim 2, comprising a position lock feature configured to
hold the axially movable sleeve and hold the radially movable dog in the radially

locked position, the position lock feature is configured to be isolated from



has been illustrated those skilled in the art wll

recogni ze that different |ocking designs can be used.

One distinct advantage of the |locking feature is that

it too is within the housing 82 and is therefore

protected fromthe adverse effects of prol onged

exposure to seawater. 30[0019] Those skilled in the

art will appreciate that dogs 56 can be held retracted
sebwatermx;idsum' ttheapdsitivth kyeki fegtuve comprisetent eldi@ated member
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rod 80 that extends above plate i n housin

mamber abiithe RieleheaTnge ¥k reasialsioh hajuoiatB of fheseiongated
b8k PAGThER BRI 2l BohOE Hove M HbLORRULIentof the

up Way o e sleeve
axpallyl moxabden sieede @Wralydrdns theoradialiyanoveblsHegve St 100211
The above description is illustrative of the exenplary

enbodi nents of the present invention, and nmany

4. ModitheC bAoAt aamﬁquamhbfetrhweeaai@ahb@%wbet Bsm@htses an
wi t hout departing fromthe invention whose scope is

opesating elementas theoaly wemponenhextgrding diany éﬂ%ﬁ@ai@@ @sésmg and
Co@ﬂﬁ’p"ré:ng %: Sgogéﬂ fo AV Mar, arﬂc{ the oSG’ &851%%? {d Qhfigured to

€ conponen
opeoatpdhefdcki nsert abl e subsea in seawater into the

femal e conponent in an axial direction;
5. The connection of claim 2, wherein the lock is positioned in the sealed
region between opposite annular seals when the female and male components
are brought together, and the opposite annular seals block entry of the seawater

into the sealed region having the lock.

B. The connection of claim 2, wherein the radially movable dog is mounted to
the male component and is positioned between seals when the female and male
components are brought together, and said the axially movable sleeve is
mounted within a sealed housing that isclates the axially movable sleeve from
seawater exposure.

7. The connection of claim 6, comprising a position lock feature configured to
selectively act on the axially movable sleeve {o bias the axially movable sleeve to
hold the radially movable dog in the radially locked position, wherein the position
lock feature comprises a travel stop for the axially movable sleeve within the
sealed housing that is movable into position with an operating member that
sealingly extends through the sealed housing, and the operating member

comprises a rod that is threaded through a stationary plate within said the sealed



a lock configured to nove in a radial direction to
sel ectively secure said conponents together, wherein
the lock is disposed in a sealed region configured to
be isolated fromaccess to seawater upon joining of
the femal e and mal e conponents; an actuation
device that is configured to be isolated from exposure
to seawater, wherein the actuation device is
hoQsigi Blrselbctiveipchatmt aghihst ladclissamnbly that corapfisskie axially
actuation device that is configured to be isol ated
myvablg elgg¥Rure to seawater, wherein the backup
actuation device is configured to actuate the lock if
the actuation device is unable to actuate the | ock.
8.2. The aoonsetinn eficlaim 6) ecomprisingvaeasition loelefaadiaie configured to
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in the second axial direction to nove the radially
novgbl e dog into.the radially unlocked position, the

9.1 i r £t SURREASOPHREINL COSWE N %ar e different from one
anotg@maléBémbbserdt! r st and second actuators are
configured to be isolated fromseawater. 3. The
conedbalen compenaniminsertaiipr suhseg dn pseawatsh inkrithe female
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posi Fiok Patifupd b ey +<lke 156 Ibik AUE AR SopoRents
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plate to hold the axially novable sleeve in a

the fefpaleand malessamranaiits: iidespect to the plate, the
elogﬁﬁ BRaRs; j
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sdahatat bhdthoopsiating elenwsntlis sesfiained peopdratythel leokent as
the only conponent extending fromthe seal ed housi ng
and configured to be exposed to seawater, and the
1PPeratyd8meL&MBASingS configured to operate the |ock.
5. The” connection of claim2, wherein the lock is
posia suhsed mountaklesoaeanans flosrprisédieen opposite
ann eal n the femal e and nmal e conponents are
br03%§ﬁ°§%é§§ Hﬁ@ﬁ and t he opposite annul ar seal s bl ock
ent ray fimst gdnéors eanfidieed itot aorineet swthl @ Geacegd qrortiaviofiga subsea
_&hg#lo?k. 6. The connection of claim2, wherein the
oifigld SySISM ARNYALAYBY i s mounted to the mal e conponent
and i s positioned between seals when the fenmal e and
mal e conponents are brought together, and said the
axially novabl e sleeve is nmounted within a seal ed
housi ng that isolates the axially novabl e sl eeve from
seawat er exposure. 7. The connection of claim6,
conprising a position |ock Qfature configured to
selectively act on the axially novabl e sl eeve to bias
the axially novable sleeve to hold the radially
nmovabl e dog in the radially | ocked position, wherein
the position |ock feature conprises a travel stop for
the axially novabl e sleeve within the seal ed housing
that is novable into position with an operating nenber



housi ng to sel ectively bear agai nst an assenbly that
conprises the axially novable sleeve. 8. The
connection of claim®6, conprising a position |ock
feature configured to selectively act on the axially
novabl e sl eeve to bias the axially novable sleeve to
hold the radially novable dog in the radially |ocked
position, wherein the position |ock feature conprises

a t adied losk ebnfiqred he canhadt witia \salebad $bekesfethei ﬁdblséa ollf eld
the seal ed housing that is novable into I%gsltlon Wi t

SYSIRTb{Fed aﬁqlﬁlgdfF?&‘i'ﬁB relatye 1@ thg Pxgaftes e it apd ssagRd PHE'O"S
coSfélied housing, and the axially novable sleeve is

novabl e via an operating rod that sealingly extends

t hr afigst seabdispasedionaissiaxial dde of thetfirstdodoalosgithe axis; and

ri sin a, femal e, conponent
- oaBrisond st cishefa SATRARERhE sl i pE e S0 TR Gosite
frofr® tROMe D xianbideallong e 8wk ewhergio trenfirst antirsesond seals define
internals of a subsea choke and hou3| isob&ed
any isglatigR J@aiosr about the Tigsy gad S@SHF$ m*@da iapg) second

po\ﬁ}\lﬁﬁw&nhaét LRARhE firdh Qnﬂ%leﬁoﬁ@ 58418 %‘é ohfgLRLA s block seawater

rein the lock i's sealed fromexposure to seawater
froop enteyiog then isotstiontregioemal e and mal e conponents; and
an actuation device that is sealed fromexposure to
seawat er except for an operating el enent, wherein the
110pe Mhticonnettitorest claim ﬁhﬁh@@ltryttmmupmtuﬂtiohhbvice comprises

C fion device exte fromthe housjn n

A PBIET GaBBIG LB S BB S UL oy g e the lock.
operating element is configured to operate the |ock.
10. A system conprising: a subsea nountable

12c ongbaetonnesiiomef slping 9, hereirdha dedneprpprises a radjally movable
dogocﬂ%é)&%dca%ﬁ ffyic%ixggeﬁ 8{3@8&@6&%%#&% second portion of

sea SyS ong an axi s;

13.  The connection of claim 12, comprising a backup actuation device that is
sealed from exposure to seawater, wherein the backup actuation device is

configured to operate the lock independent from the actuation device.

14. The system of claim 10, wherein the subsea mountable component
comprises a first actuation device and a second actuation device, and the first
and second actuation devices are configured to independently operate the first
lock.

15. The system of claim 14, wherein the first actuation device comprises a
mechanical actuation device and the second actuation device comprises a

hydraulic actuation device.

16. A subsea connection, comprising:

a female component;

10



a first lock configured to connect with a second | ock
of the subsea oilfield systemin a radial direction
relative to the axis after the first and second
portions connect; a first seal disposed on a first
axial side of the first |Iock along the axis; and

a second seal disposed on a second axial side of the
first lock opposite fromthe first axial side along

t heaaxmnale wapehentt hzese‘rtabﬁé figeacfionskaestes idief ithe fomale
i sol atjon re n abgét Ee first and second | ocks

COH\‘F’PB?HE'H@W? hdicgeH d portions connect, and the
fi r%]oéﬁ%oﬁﬁ@%@ 2ERb%e ah & FRIIAl AN @él@@t&ely secure the

seawater frofmentering the isolation region.
fersalerangt mate edomppaemnts togelher, ovhereincthedediu s @@p@%ﬁd mra sealed

reclFl RAGRRY 1558 oIS ot PeSies. & SRMNAE o JiHG ' the

femal&mmtmarecﬁmpd)mémsg wherein the | ock conprises a
r adi va di sposed axi al | t ween site. .
Lo iherdin MRBalock 1S RtRes oF TRt OhF GACITY| TowEbIs oy that is
coﬁﬁgméuSionaeaaa@Q{@ao b?CéHaéméW Wa% tsllaatvel % $0al 8&tuator is

from exposure to seawat er, wherein the ku
configuradite imens the axially mwa@dﬁ slgeve lmﬁeﬁrét QXtah@hrle@uqo to move

tnd N9GBR) I5aHiC OB W05 MG NGIENA Gsiitd 2B, SURLAH axia

e su ea mou nmponen
directiqar itcsmo\m ther sdiallyt mnaivalcle @myurﬁe amﬁlallysanhmkied position, a

the f] t d d t uat
sefiond BetelhrdS CoRfowdida Teve M puAlniatsBRuRsyE ™ 1gsecond
axfdl 'difeckiOf kto HoveT fie Ta&fam rﬁévéﬂlél dogl dntoVitey eadialn@inlocked
first actuation device conprises_a nechani cal

positielatheofirsh@nf secand ackeatet:aieddifferant fTasm apevarather, and the
firSi YT deeBid ZchAESRYr %oﬁﬁ%d@ﬂ hQ Beq&ifiél‘ée frcﬂ'ﬁ seAwatdrse a

connect’1 on, conprisi ng emal e conponent
nale conponent i nsertabl e subsea in seawater into the

ema]Jh% Conme gnngf C|all‘l§ll ") 6a )c(:b%lprigi.nrgeé: tpiogigé)n %‘& feature configured
to hold the axially movable sleeve and hold the radially movable dog in the
radially locked position, the position lock feature is configured to be isolated from
seawater exposure, the position lock feature comprises an elongated member
that can be selectively advanced through a stationary plate to hold the axially
movable sleeve in a statiopary position with respect to the plate, the elongated
member and the plate connect via threads such that rotation of the elongated
member advances it toward the axially movable sleeve to block movement of the

axially movable sleeve away from the radially movable dog.

18.  The connection of claim 16, wherein the radially movable dog is mounted
to the male component and is positioned between seals when the female and
male components are brought together, and the axially movable sleeve is
mounted within a sealed housing that isolates the axially movable sleeve from

seawater exposure.
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a lock configured to nove in a radial direction to
sel ectively secure the femal e and nmal e conponents
toget her, wherein the lock is disposed in a seal ed
regi on configured to be isolated fromaccess to
seawat er upon joining of the female and nal e
conponents; wherein the | ock conprises at | east
one radially novable dog that is configured to be
actuated by an axially novable sleeve, a first

act %tor IS conf%gured to nove, the ax

199 o d e Gonngofian of SR J6. GOUEING A PaSHah LG TBaPig canfigured
to SBNRR &y defon HPaRallPRodhbl diaskead H?é’ssthfe' é%ﬂaiWo@ab!e sleeve

second aX|aI directi'on to nove the radially novabl e
to daid i the oradiafiganavable udewd dir dbie padially dacked pesidips. wherein the

ool by S BN TR P RS BB eve wir
thé adaled housingathat isl egoviabieointd @ositidn atithy aminipecating member that

sehRagly Logen hﬁﬁ&#urg%;ﬁa”d 59 iR a8 g Beetatng: Gember

cotlRise8 ir8y rtﬁ@k tsOtrh@ade%pltrﬁbagh fd efatisAaMepRite within thd@ealed
connection of claim 16, conprising a position |ock

housingufe selsetivelyr beak @IRBISH ar@ssamaly %%mpeﬂseﬁ dlagy eaxially
?Hﬂ he radially novable dog in the radially

MPYse %gkgoéltlon the position lock feature is
configured to be i sol ated from seawat er exposure, the

it i I t ed b
2 pareciprsgtion SEEIAVE G AR0ERS00 1 RESUGN feOk (SR8 ergioured
to RERICBVEIP aBPbA tﬁehgx;any AlovibRIedcctodige e alaky movab[e sleeve
stationary position with respect to thivflate

toénqjﬁgtaee@di?élub@pvawé e Imtafzera@aﬂwe'@t:k apoesmoeaé@erem the

I
B ORI s g0k o gl patanaend
the iseawdl muSynthhmm enalablay mta\myitiﬁn owitt Be apetatiid yember that

<P sty 2 sty Bohtid, S s pRampolBleibeve is

MG BN @M‘atlﬁg mtﬁat gssalkhdhetxrends sealigh weesedlde housing.
femal e and mal e conponents are brought together, and
the axially novabl e sleeve is nmounted within a seal ed
housi ng that isolates the axially novable sl eeve from
seawat er exposure. 19. The connection of claim 18,
conprising a position | ock feature configured to
selectively act on the axially novabl e sleeve to bias
the axially novable sleeve to hold the radially
novabl e dog in the radially | ocked position, wherein
the position |ock feature conprises a travel stop for
the axially novabl e sleeve within the seal ed housing
that is novable into position with an operating nenber
that sealingly extends through the seal ed housi ng, and
t he operating nenber conprises a rod that is threaded
through a stationary plate within the seal ed housi ng
to selectively bear against an assenbly that conprises
the axially novabl e sl eeve. 20. The connection of
claim 18, conprising a position |ock feature
configured to selectively act on the axially novable
sleeve to bias the axially novable sleeve to hold the
radially novable dog in the radially | ocked position,
wherein the position |ock feature conprises a travel
stop for the axially novable sleeve within the seal ed
housing that is novable into position with an
oper ati ng nenber that seallqgly ext ends through the
seal ed housing, and the axially novable sleeve is
novabl e via an operating rod that sealingly extends
t hrough the seal ed housi ng.



