10

15

20

25

30

WO 2004/ 067883 PCT/ US2004/ 002053 CONTROL POD
LATCHDOWN MECHANI SM Rel at ed Case The present
Application clainms priority fromUS Serial No.

60/ 442,939 filed on January 27, 2003. 5 Field of the
Invention This invention relates to subsea connection

wEshiRmBat and, more particularly, to a hEiRBERowss

mechani sm for a control pod. 10 Background of the

I nvention Wien oil or gas is produced froma subsea
wel |, various types of rel easable connectors may be
used to | at chCORFROQLPOTOLATCHDOWN PAECHANISMr aul i cal |y
controll ed |atchdown nmechani sns enabl e the use of

det achabl e and retrievable control pods so that the
cEﬂMEEEmg equi pmrent may be retrieved to the surface
for F@%ﬂésedtﬁ\p%ﬁ%n c%ﬂn @ﬁ‘aﬁﬂk’é Sgrafl H' 644‘2%@9?@8 on
control- passes’between th ee or sea
stayay @¥ 2008nd t he control pod; and conpl | mentary

fluid openings nust be aligned and seal ed. The mating

S rga £3 whi ch define the conplinmentary fluid openings
nﬁ%ﬁ@%d and held in firmcontact agai nst

var i olikis invention véiatedhtorsalseacoonection agaipyientanddmpegiartioularly,
and, l%%%%%%harl%#o?'awﬁ fhay.e desirable to secure the

connect1on cal pattern since |oading
may occur in any direction. Various |inkages to

ABARGB hﬁcﬁé}tﬁ@ﬁmw of control pods are shown in U S.
at ent g 817,281, 3,840,071 and

4, 648150 of REGasds Pf?‘i‘f&ﬁd @ 2rsypsea wallpyagous 1Ypasf fRpasable

t @tmﬁécﬁ@l's #alybacesd b wmtehane esrirohpodiiapthee; I-@Elft(umfaﬂy controlled

rical li.nes ent % cont ral rcg
R Resneh oS ogblaiRe e or Pba R And e PR FRE T AR
aﬂhet the controlltng equipment may be retrieved fo the surface for repair, if required.
Hydraulic fluid used for control passes between the tres or other subsea structure

. and the control pod, and complimentary fluid openings must be aligned and sealed. -

The mating surfaces which define the complimentary fluid openings may be
preloaded and held in firm contact against various loads which may oceur in varying
directions and magnitude. it is therefore desirable to secure the connection in a
symmetrical pattern since loading may occur in any direction.

Various linkages to accomplish lockdown of control pods are shown in U.S.
Patent Nos. 3,701,542, 3,817,281, 3,840,071 and 4,648,629. Rather than use face

. seals on mating tapered surfaces to connect hydraulic and/or electrical lines, present
day control pods preferably use hydraulic and/or electrical coupler halves which are

-gacured fo the lower plate of the conire! pod and the upper recepiacle plats of the

- subsea oilfield structure, such as a iree, so that springs or other biasing elements in
these conneciors are corprassed when the conirol pod is moved to iis final position.
U.S. Patent 4,223,820 shows & lockdown using wedged dogs. Other relevant
patents of interest itlustraﬁng' subsea connections include U. S. Patent Nos.
3,486,556, 4,611,831, 5,794,7b1, 6,017,065, and 6,471,250.
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25 secured to the |ower plate of the control pod and
the upper receptacle plate of the subsea oilfield
structure, such as a tree, so that springs or other
bi asing el enents in these connectors are conpressed
when the control pod is noved to its final position.

wohoosial ent 4, 223,920 shows a | ockdown ugdiig 00860818

dogs. Ot her relevant patents of interest illustrating
subsea connections include U S. Patent Nos. 30
3,486,556, 4,611,831, 5,794,701, 6,017,065, and

6, 47 IakeBontrollpodtateitodh %Zﬁe&s&nﬁwwmmmmh hists t

I hdown
Tited Pric BEeplefte BRYOV T 20 LBl T Redanieflith e
mmqmd\Aatrersubérdaereemmnmsmnmwme bisarcREY, therpley piesenting
tdﬁfcuﬁ%?ﬁtﬁl‘?aésﬂ t‘15ﬁﬂéjﬁa%1§ Hro Iy%&ha‘d't@ih@lt@e b¥oras cflp‘/

prese ng d | CU tres with aSSUYI n %
t'ﬁ’f@dswa meshasissePayielbathcHeeiPPenl pRea fatafional ggil %B&EP ign to
hﬁ%ﬂw QMroFF&:{'iﬁBltaéérﬁhdrﬁit?%bﬁwﬁllcamid‘th@Iatcﬂdd:vm'r srocdu@n aay
rotati o uatl,on, nND on
oA R siargerenapy pegel I ornClorhren it Vs e
b liteaachf s ROV ayd insteat usel anmodilical finhiddhensuniacd d hiteraomear e
TEAHRRR % AL A AR SAER (ot B

s:aurﬂa'emnovm Ia@hg@rvmnetrhanl@maldmotMﬁ i conko! prodipi dgeougle

: &%ﬁg@m&l% e rayééce'o@th%rﬁtcﬁd%ﬁ RiRRRMIsnt he hydraulic to
COU

rfor art | atchdown mechani

t he c'B]‘Ptd*‘{ﬂdV?ﬂﬁﬂeﬁ of e pHr griare ?Vﬁ@ow&?ﬁf@rrge%?ﬂﬁ'\‘?a{mrh and
ra@n'uﬂ fedPéontrbigrold ﬁt@ﬂdﬂ%eﬁfﬁﬁbﬁu@uﬂ&ble fohiatching adustrol paye s

ohg el ot % 1% FpreDat Rt R Bt Renet,,

nmechani sm suitable for latching a control pod and
rel ated control lines to a subsea oilfield structure
is hereafter disclosed. 2 Sunmary of the Invention



In accordance with a first aspect of the present
invention, there is provided a pod |atchdown
mechani sm for latching a control pod to a subsea
oilfield structure having control lines extending to a
coupl er conponent supported on a receptacle plate on
the subsea oilfield structure for cooperation wth a

Sumfi AV Rk Ble IROSRRAENt supported on a |ower nounting plate
*___6%&Tﬁ€_tﬁﬁ%ﬁ0ﬂ pod, the control pod including a pod
housi n detiniqg a god chanber therein, the |atchdown
C RAnsHTRe M firsiasgect of the peassnt ivasemdhese ffgrreyided a
pod |steielovadndchatie ferulsKiAg 5 tontedl po@td PEubses Bilfeidng t he
control pod therein and having a | atching surface at

structg%aﬂr?g%%oﬁm fiRbs éﬂ?&'ﬁcﬁ@‘?@&’&@%&é‘ r?gﬁl#tcjhé}ﬂ su%ﬂé@ﬁ% Jrg@re%gﬂtacte

er when the coupler c s are

plate gggg%@em amb%@bm@%f@gpeu%umgﬁtg rﬁ%&@&é&%@%ﬁﬁg@mﬁed

and a plurality o I ppI n or en

on a RRAEr RcBRALPHBIES Y &Jﬁg&l | #eCllriag) %éd"'fnt:lﬁﬁ?noq 9 6’88 housing

sel ectivel'y connect an I sconnect the contr

: deﬁniligf‘ & Fb& Bearfbdrith&iof, HeIAtEhdWR rh@charn%ﬂp&ﬂﬁﬁﬁsﬁvﬁ:mv ement

he | atchdown actuator. | n accordance h a second -

3P ffsba Fecdgieci® HBASAY sé&i}‘%cﬂdi LS %Lhﬁ@é StelituPS ?ﬁ‘fﬂ %%gwgig dlhe

pod | at chdown nechani sm atching a contro

controf dRhSEineRHa%ing bilA6ing ﬁr@c@é&%ﬁﬁ.@g&i %Jdlsoﬁ g%e%tcéb‘@ﬁérh%using -

the | at chdown nechani sm conpri s

aboveﬁﬁéﬁm SdrfodWhenRe gﬁﬂﬁr%gmpﬁ%%dgg F,}éﬂé@g structure and

aving a | atching ace 1 east one
R S e e S e
CAHGRY PASHENG A HEGAonIA 8 R RA At e ttin
sutoo 5 A5 USATEE Pt AR BEN o BHAS A sl
- resporB i BoE e Rt o R PG surface to sel ectively

connect and disconnect the control pod fromthe
oilfield structure in response to novenent of the

.' Icnoalclcgrrdénce with a second aspect of the present invention, there is provided a
pod latchdown mechanism for latching a control pod and related control
lines to a subsea oilfield structure, the latchdown mechanism comprising:

a subsé.a receptacle housing secured to the subsea structure and havin;; alatching
surface including at least one recess in an inﬁer surface of the receptacle housing;

a collar movable between an unlatched position and a latched position, thereby
moving a plurality of gripping arms into and out of engagement with the latching surface |
of the receptacle housing; and

the plurality of gripping arms are positioned along a periphery of the controi pod for
engagement and disengagement with the latching surface to selectively connect and

disconnect the contro! pod from the oilfield structure in response to movement of the collar.

3.



3 In accordance with a third aspect of the present
invention, there is provided a pod |atchdown
mechani sm for latching a control pod to a subsea
oilfield structure, the control pod including a pod
housi ng havi ng an upper pod nenber defining a pod
chanber bel ow t he upper pod nenber, the | atchdown
nee hegArdance avith i teirdappect of tlesessentieptiac, teerh cusdyided a
pod %&%@H rid3nhli§m $o R G ¢4 EHfbHE S o th Asub&EEdivbigg t he

control pod therein; act uat or novably —
strucheB RS b@r@'tr@lrbddhl%lﬁd?ﬁﬁ & de RAGingAding apl upbal pddymernber defining
gripping arnms positioned along a peripheryof the
p08 @RAMBAr X6 iRy uiSiRr P6d mémbed HEAGRATIWN AEmanism comprising:
di sengagenent with the receptacle housing above the
URPRibsdiNebcBPEBIE housiisecliee (oot biilk¥ea Bt tire for estdienig the control
the subsea oilfield structure, the plurality of
pod @kielpi Ng arms  being pivotally connected to the

control pod such that novenent of the | atchdown

acd leghdown tctuator solailycsupporfealsint the norgrobphd; esd a

decoupling force between the control pod and the

s dyhrality of grippingraemg pasitioeed atbrga pariphery af thécondrofped éar selpctive

t he | atchdown actuator. In accordance with a fourth
engagsmentiand fdisengageresrd with theveseptasts houpisg abave s uppepiead ember

pod | at chdown nechanism for |atching a control paod
whemihe isonirat edislangestin ta-rubsga cilipld structireshp plusaliby qfﬂﬂi?ﬂ"ég arms

structure having control |ines extendi n throlcg
being pivetslyaannegtedite therronid ped pudkhal meversy %ft“m'é F‘@”‘? Rftuator
cooperation with control |ines extendj ngo t hr ou B
toanuplaahes panitivmeroguess @ despupling TeisRPrieentha Cortiospqcang figsitsea

mechani sm conpri sin a sybsea rece cl.e housi ng
strucre greater thaq A U%’ﬂiﬁg‘g%f%?%%éQ%\a@BsW'P?@%? i ng the
control pod t herein and haV|ng an interior Iatchlng

ﬁ rdae}n %\{nth aggl?r[h gct%}t p esenﬁ'%s&ttlgg tﬁ E%Joﬂged 2

qown 8t Uat or T su t'ro
pod !ﬂtthaWn imecbénigm rfqlr[iatﬂllﬂgiﬂ' cantnebpdd wiine dordtobpag! a
peri phery of the control pod for
central axis to a subsea oilfield structure having control lines extending through a

receptacle plate on the subsea oilfield structure for cooperation with control lines extending
through a lower mounting plate on the confrol pod, the latchdown mechanism comprising:

a subsea receptacle housing secu;red to the subsea structure for receiving the
control pod therein and having an interior latching surface at an upper end of the
receptacle housing;

| a latchdown actuator supported on the control pod;

a plurality of éripping arms positioned along a periphery of the control pod for

engagement and disengagement with the latching surface to selectively connect and

disconnect the control pod from the oilfield structure in response to the latchdown actuator;

3a



engagenent and di sengagenent with the | atching surface
to selectively connect and disconnect the control pod
fromthe oilfield structure in response to the
| at chdown actuator, 3a an upwardly extendi ng sl eeve
secured to the control pod for guiding novenent of a
collar; each of the plurality of gripping arns are
pivotally nmounted to the collar and to the <contro
pod at a position radially outward of the collar; and
one of the control pod and the receptacl e housing
being provided with an axially extending. slot having
a radial thickness sized to receive a protrusion on
anhepwhitity esferidiey skeveradcuped (aihé dditrdl pearbagligiing movement of
housi ng for rotationally aligning the control pod wth
a collary espect  to-the receptacle housing prior to activating
the | atchdown nmechani sm 3b Exanpl e enmbodi ments may

eﬁé@&*fq'%é PP ibifg B a"’eﬁ’% Al ficpiffed B BAGIRIPand to the

d, | i f bl
control feff Bt Bl Y %W@Sﬁa%@t@‘ﬁha L S R |
Oﬁérq?fpthgﬁfphrhf'ﬁ sd S RBe PeamiBpiehoifstag et pzﬁ\ﬁ@ﬂ% wigen axially

‘ to |atch t pod securely in place, and to provid

- extendingglog amvm a é@ﬂ@! thigness viged rt@ reeaiue & Profusistes ‘the other of the
produced by energi zed couplers for the hydraulic |ead

control podnaisd thEhe ceptadie bausimgdbarataiomally sligoingdbeaopitnol pod with respect
of latching arns, a thrust collar, a pair of split

to the receptiscle hsssiig ﬁgmotfo mwamngrthéllé&hdﬁdn&ne@hémem i ng,
and a guide 10 funnel wth one or nore receptacles for
receiving the latching arns. The | atchdown nechanism
may be activated to a |latched position for fixed
engagenment with a receptacle housing and nay al so be
unl atched for release fromthe receptacle housing by
a suitable running tool, which may be hydraulically
acti vat ed.

3b
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In a preferred enbodi nent, a | atchdown nmechani sm

i ncludes a receptacle 15 housing secured to the
subsea structure for receiving the control pod
therein, and has an interior |atching surface at an
upper end of the receptacle housing for cooperation
wth a plurality of gripping arns which are noved for
engagenment and di sengagenent with the | atching
surface in response to a | atchdown actuator supported
on the control pod. The latching surface on the
receptacl e housing may 20 include one or nore grooves
or recesses in an Inner surface of the receptac|e

‘housi RXPMRIP eMbegImaTYmay eroXiRsAN impreyedonfal npsl faichdown

Andcaamdml oswul taatachiamonin! pbdambyklpted) hydraulicdérddines Bragsuasea
gt Tl %nﬁen?#gf&@ﬁ}du ek % c‘é&?&ﬂb f?:'cat\% Lhusbe af PR bl %Ilﬁty of

own mechani sm nmay fu
|la1@h"m gapplm\sépgﬁeéﬁloemerpgﬂaheaw@ at QiasF B r@%afteﬁé"t
Co@ﬁ'ﬁefﬂa& tdBeh iRpod Ybdlirdhg nealio provide ﬁr@loladlto revibittie

bbbt Wwév@aﬁrp%ﬁd ERaPt SR il P arec 0.

aihesa ‘IpeSattthWn rediamishmymayiheladeda plratith of latohihgamsOa thrgst
‘B R i s M5G SPAARIGE sRP R diutorind il §'hidkY
rfmuebmtrttme@k me@sre@pza@@sm reqeerm|thﬁelat§hlps afmsy §|h@ iﬁtfeﬁﬁowme

: Q{\T&ﬁémﬁﬁ nlal) Be SQRNLES o PRENET gosttiaﬁ fdrﬁf&%n@ﬁée‘?néﬁ@ﬂm a9,

ereb mal nt ail ni ng rotational al I g I'ﬂfi‘ [g
soeplack fﬁ%ﬂ%@ﬂn&v@wrb@d@mc&e@ o IR uemﬁ'gf ISFeRiRcE o
aphidiNg y é‘élntbbl@ rUniting s wicheeey deihgdrauliclly dcteltedof t he

ConnabeaeesedSuRo, AiBht sbefrrietifa EiPiak

' tﬂoasnhgaaechxéd\mmasuma strudhoe fon rageiviag dieaminipal pod therein, and

el @g&mg&ﬁﬁg UiHbB e drPi Qﬁtdfﬁ'r%r}eéég%c%%h iR foPOd

supsea s uct ure ater t an an
wabparationvith eelusalityef giping m wb@mream%i@rengam@@et afd

fdxglel?@a@%n{emrtma@ nﬁ&?%@lr?ﬁ%fn@(?mb@m%maﬁm s
o oh i conp e e G b o, B FLplaSh o moy

include one or more grooves or recesses in an Inner surface of the receptacle

- housing for receiving the plurality of gripping arms. A laichdown actuator preferably

is movable along a central axis substantially coaxial with the control pod central axis.
The latchdown meghanism may further Include an upwardly extending sleeve
secured fo the controt pod for guiding movement of a collar, with each of the plurality

- of grinping arms being pivotally mounted fo the collar and to the control pod at &

position radially outward of the collar. One of the conirol pod aind recsptacle housing .
is preferably provided with an adally exiending slot having a radial thickness sized fo
receive a protrusion on the other of the confrol pod and the recepiacle housing,

A thereby maintaining rotaiional alignment of the control pod with the recepiacle

housing prior io activating the latchdown mechanism.

3c‘



to the figures in the-acconpanying drawi ngs. 4 WO
2004/ 067883 PCT/ US2004/ 002053 Bri ef Description of
the Figures Figure 1 illustrates in cross-section a
suitabl e control pod according to the present
invention with a | atchdown nechanismfor |atching the
pod to the subsea tree. The assenbly as shown in
Figure 1 is shown in the running phase, i.e., when 5
| onering the control pod on the subsea tree. Figure 2
illustrates the control pod shown in Figure 1 |atched
t 0 a Hael of the plurgilyaf @ippingjarmsare prefqhbly pivaiéllyaosndsteddo the

é«%nqr%l po & s%gﬂ ﬁxa?’m%)\?‘en?en{rﬁrtﬁ%lgﬁh@ddnea%%@{opﬁsanstﬁ'ﬁéttdhgﬁﬁl)s|t\UneW

Pmdtlm ﬂ @CQIIRBOQ fomsibietvnsn therpenirol pad @ﬁddf"iﬁ epsem gtru ctu I e
AU arl DS B hORKSbiale. Fi gure 4

ustrates sui t abl e nechani caf activat QN
mec hahewmdnmﬁhﬁbﬂ?ﬁ%e?aa"%%%%‘ba%ﬁ'é?'BP eoqm%OqJ'Uﬁ%
besme dﬁp@téﬁﬁr&n he felloidp detaliol dekcriptian) wherelin rpfﬁcénasisemdmley

e i n_ Fi Figure 6 illustrates a
g)otg F_%Lfrﬁ%'ﬂz%a%@ﬂ%@ﬁﬁ“g%ed but not yet latched in
15 place on a subsea tree. Figure 7 illustrates the
| at chi ng nmechanismin the | ocked position, with the
pins sheared. Figure 8 illustrates the | atchdown

mechanismin the retrieval position. Figure 9
illustrates the | atchdown nmechanismin the override
position. 20 Figure 10 illustrates a hydraulically
powered piston for noving an actuator mandrel.
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Figure 11 Illustrates a suitable arrangenent for
aligning the control pod with the funnel housing.

Figure 12 illustrates the control pod in place within
the receptacle, the 25 |atchdown nmechanismin place
and the running tool renoved. Figure 13 illustrates a

woishdoaRke hydraulical ly actuated runni ng dcqalszoos/6n2040

2004/ 067883 PCT/ US2004/ 002053 Detail ed Descri pti on of
the Preferred Enbodi nents As shown in Figure 1 and in
greater deta|I in Figure 6, a suitable pod 10 may be
: : EHN Wi thin a subsea tree receptacl e

or f lﬁ@ﬁh nﬁ’éﬂé{ee% %r&ééé&.onm@%rowoﬂrécéﬁﬁ@ﬂe"g iyl 5

pl at he subsea tree. Housing 12 incl

afeﬁentsrwe@tmm afajchgipwn @eeb%w&os'étcblawhewﬂ& Wsk'tﬁ'e%

es. kTﬁ&s%é&hlBl@ﬁﬁsmmr; Fi greun@ﬁowrr:@mle ﬂfnxleb(;»ZMUEe ghehor
aja oywn_ mechani sm runni ng

fo&%f' 9 '\é\:\\,\PP‘%CWf‘%‘? @LE’PE ‘\flfm may thus be secured to

t he G%Igmrafmlluqimthsllﬁb dontralped a!ncavrtin Eiguledt latoltislAn aressivahi sm

%%tﬁsg%ggq z’j%gggfgmsg pid ol pod 10, with the runni ng

an ou er housing 15 and a bushin

enc| didus i arurpm idaigiladosessteeetional glewrd anHPRSS PRREGN ?fg'éﬁt on
%\Qéénfbfd/ sﬁbﬁﬁ}ﬁq:iélﬁe 3 ﬁ‘ﬁHé REEhb@pdsiBnRRE iRbRding the 1&ettowa

shown in Figure 1 includes a | ower nounti ng
ﬂl%’f‘%‘i%og‘@&ﬁga"ﬁ'o a lower end of the stem 18, a

s| eeRgupd\ppéttbr mﬁﬁramtﬁun@bl&ﬁeemhieﬂd!cmgtlmrpmmlﬂnkmdmn t he
I n ot her enbodi nents,

t
m%mggiocglpgmafgrew%pr%@l@t ?h nat ed, so that the pod
housiFigyrs$ iswciop view lof/a sqmrarrwﬁ@ssanht@ geoaraly ghosnén Bguredom

the tl@@ gélﬁ‘l raﬁa% a pbd 1ciRiolh Mekhahisaf Iaﬁ’tfe%sbﬁyﬁdtg@ldatched in

bot t | nounted wthin the housing 8 supply
Plage an psukseateet o hydraul i c couplers 90. One or nore

downviagi i 7 ilgatizessdhd@itchinl mpoRadism iR itHtSodk8d pesitiohewitit the pine

H |\,ﬂ.! E8Cl (

Is wer pl ate 80 may f|t vvlthln a swtable receptacle in

Figure 8 illustraies the latchdown mechanism in the retrieval position.

Figure 9 illustrates the latchdown mechanism in the override position.

Figure 10 illustrates a hydraulicalty powered piston for moving an actuator
mandrel.

Figure 11 illustrates a suitable arrangement for aligning the controt pod with
the funnel housing.

Figure 12 illustrates the control pod in place within the receptacle, the
Jatchdown mechanism in place and the running fool removed.

Figure 13 flustraies a suitable hydraulically actuated running tool.
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the plate 14 for precise rotational alignnment for each
of a plurality of hydraulic couplers 90, and
preferably also a plurality of electrical and/or optic
fiber couplers 89. 20 A suitable subsea tree contro
systemis thus provided within the housing 82 for

whbRDgMssting fluid, electrical and/or fipskuyORkbdoss

signals fromthe control pod 10 to a subsea tree. The
funnel housing 12 surrounds the control pod 10 so that
the pod flts vvlthln |ts recei ving cavity which

plet D ghel mabodimends h of the control pod.
Upon r
hous.%g ﬁséfﬁ‘*%@e”?u%ﬂ%%' o BfS oL F REbEEAE 10 gay
de i@mﬁmwmtqposmgmw@lqa Stma%ea tr@mmmjaoﬂeetfrrfmwwwtﬂa%ﬂ foRy
t@gaéﬁﬁ‘ént’@ﬁfﬁ@cé;ﬁacﬁ#ﬂﬁbym Bh ARSubdezidel Hoidhd ‘IQ mcludes an

passa

R S A S RS

Gamp oPthe tiouwsiwpfotlengabéent allipe ttchtiowheachaihidmatr d Asliedngeool

?’1%11 Shﬁgl{l %WM? llﬁ} nE hﬁsebe]s&ﬁlﬁ‘%& E) iR Drerpl doﬁ 10% d&p%@?@ﬁ’let 0

ri ev connec
tidiehdown ceschanisa 01 smdd abmvg el Q@atﬂol ohe é@ v@th ﬁTGSQnﬂlﬂEH@d

tikdRfing & dufdr hé&lﬂd‘f@ana %Lb‘ﬁ@lﬁn@‘?? éhclBQYlg Blrghngtéd ﬁééﬁﬂ 8,

actuator sup

nove t :
T oo Eiseen® shouieap the polsiom Geispod 10 as
RESWABIG@AS 9Q2RE3s a RIVEr MBrlihg (el 80@BErEDI0S: lowdtieAd of the

(IS R AR RGEeed pof istiash Bitefiine Ayt i A€ BEha o
poppleteddl yn dhergmatidivents, ihe pod stbm 1B oakydoei efmpiedysiol that the
o ‘1‘1' Esn‘\ u%%?éu?ﬁe;}aﬂﬁed tﬁé &%anté%ﬁﬁo%%és@é afa{ abOUt

upwar ﬂ p rabm qf n@swsgefblpoﬂfﬁsﬂ @aghympyntediaithibihe !30%519
8s%pp1y has gl%mé wu.ydramc @ug@rs@oal e &W%ﬁaﬁlﬁ@d&n@mg

DGt 8B Sefit o yeeushats S0ipb Gy A gepabe in

ahs plaErM faq:remﬂ mtaﬁ@a( atgam&nt@mrreacl&)f ajpwalitpofhydnatlicl  t he

i ;
(R ) b B e ot S elor O bns 5

S suitable skbgeadree control system is thus provided within the housmg 82 for
transmitting fiuid, electrical and/or fiber optic signals from the contro! pod 10to a

-subsea tree. The funnel housing 12 surrounds the control pod 10 so that the pod fits

within its receiving cavity which accommodates the full axial length of the control pod.
Upon contact between the guide funnel receptacle housing 12 and the
plurality of latching arms 22, as shown in Figure 1, the running/retriaval ool may be
“aclivated fo supply pressurized fluid to passagewsay 75 ( see Figure 4) and thus 1o
chamber 77, forcing ihe housing 15 and thus the latchireirieval cap 24 downward
with respect to head 16 and slesve 41. As shown in Figure 1, each arm 22 is
attachad to the latchfretrieval cap 24 by connecting rod 28, thiust collar 30, and
preload shear pin 32. The frust collar 30 thus serves as a movable latchdown

~actuator supported on the control pod to move the gripping arms between latched

6
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inner ring 38 enters the receiving groove 40 as shown
in Figure 3, additional 10 downward travel of the cap
24 will result In relative axial novenent between the
inner ring 38 and the outer split ring 42, and w ||

result in preloading the latching assenbly, primarily

wd¥oddi®se! astic deformation of the | atchiRgadbiiBoeds

Teeth on the 1D of the outer ring 42 may thus ratchet
downward with respect to teeth on the OD of the inner
ring 38. Figure 3 better illustrates the inner 38 and
cuti @niattAed pdsitions. | Tﬂmmeér."mc@amenttdﬁ eapiBisandedilgp Be witiahspect

g% Fh%vq\mtoﬁgng H}Iﬁmﬁ Fl}%llﬁﬁlg‘lt ?I @5/ aqe'aQi?Q‘: 2% % f\f%r%hﬁ%l@ﬁ@# w;tl} cﬁmtrol
dmlnawaﬁa wigtegult ip @aghoof theéatpmmcgarmaﬂﬁ iretatingabowd ith reppadive
WivoRpditte3oRleat 34 é)&&ﬁlné §pwé|’3 frbl’ﬂ tﬁef‘l%'h_ﬁf ﬂét@ |8@ aﬂﬁsi pod

ondi t shown in i|lustrates
OH%iBQ %‘% q’ﬁ'ﬁ%&’&é’ﬁ"ﬁg@ QBH@aWéE’&’ nyard f%t'ﬁ?itotth"epqdalocq?(d%%tion
b hiReBeptadie lidkeing 0Z KEk Msich hfs@fesu%stnlilfotd‘@ the sy crier

FP0Etioq 655 £ By Ee liGins e BEHtdihg ¥
topariva 44 (seeftgure Hron diet sileege htaebuled tothetibreofmlateni4 ifleothe
il rn_tldjfB Sh&E YR rélée V¥Hg gkoov?%((%?&o%%ﬁ QPQ’F% %cldﬂlo gsponse

to axlia nmovenent at ive
tdowRwarditrawe! ebthe sap 241l esswitia relaih egalrrveenthbeyagn s ¢ v

Qhne® hﬁ@&%r@ftﬁé‘bwt@ m nﬁea@ fd Wﬂlqgﬁj!ﬂn?pr@lé&dingf #hd Ia@dhﬁ4r¥
e

t
R rriGasby e Clas s dorcinap et atdhing KB ALt o4t o1 the
lID @k the gutsarkely 43 maiGhuspichet dawivard edth baspeat &rteeth on the OD of

'Iﬁé:n’ﬂﬁ‘éPr plBs. F@& e‘é%;ﬁ& llﬁxgtr{) %sq‘h/e anrnSut :?Gtén'a%u?e'i' n }gﬁi?rﬂﬁ;%

1 on as
F@rg:erﬂee desirgebprelpad is eﬁmiﬁshjtmmloadl ste@'mlrar&&vmmemyﬂowmg

thd l%icﬁ/rétﬁevapcaﬂz@tto m&?ﬁh% déﬁhvﬁér@ Eb.!é?i(/e loMEhigtanREn 79

attace to mandrel 70. For di nrent as shown in

FESRIPRY 4% with e splitrngs # 4%%!3‘?‘%&"9'%‘1%00%@%%%6 WP e
W@wle 3.6Fug&e Sjuskated §ca'b2€B thriehdial tb Geisad 96,aind the latchdown

e 5The g 0 Eon Plihe Bt Givelsd. Tk Rpnlo RS ©
Fhusi b hydewlioaiestekéd to ladeit thapodidio divessubFea tree.

A technique for connecting head 16 of the running tool with the sleeve 41 will
-now be described. In response to axial movement of the locking mandrel 70 relative
fo housing 15, as explained subsequently, a plurality of circumferentially spaced
dogs 72 move radially outward to fit within a groove 74 in the sleeve 41 secured to
the top plate 84. Axdal movement of the locking mandrel 70 may be achieved by

- various mechanisms, including an ROV rotating arm 122 to lower the mandrel 70 {o
~the position as shown in Figure 4. For this embodiment, lever arm 122 may rotate in

a slot, thereby raising or lowering pin 79 attached to mandrel 70. Forthe
embodiment as shown in Figure 10, the actuator mandrel 70 is seeled to the head 16
by seals 120, thus bacoming a hydraulically powered piston which is axially movable
from the latched position to an uniatched position. Fluid pressure differential above
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WO 2004/ 067883 PCT/ US2004/ 002053 and bel ow the m ddl e
seal 120 thus controls axial novenent of mandrel 70
relative to head 16. Myvenent of mandrel 70 thus-
mechani cal |y connects and di sconnects the head 16
fromthe sleeve 41. In each enbodi ment, the outer

wd]gyﬁdﬁm3 15 may be retrieved wth the heaguk&oednshss

mandrel 70, with the | atchdown nechanism 11 5 | ocki ng
the pod TOin place on the tree. The gri ppi ng nmenbers
22 are desirably positioned along the periphery of and
rerdrbetolvdhe mididial sealXRe titus obnttotseaxizbibveaienid than@el Tlrictative

{Eﬁ'ﬁ@% fec ﬁng%%ﬁg%{? é\%( @Hﬁ%e&g@%ng E&ﬁe&? afly &gconx\é%é €
4he head o the rslye\recfﬂaﬂreaaqm enpodimeplette ouler @m@@lﬂ $ may be

%ir@gé?{w:%hgﬁe £at162hg Hﬁﬁ%@ﬁn@\/g?ﬂi ﬁg ﬁdﬁh@?ﬁb&ﬁéﬁg\éﬂ:; h _
i IRFadhe past ﬁd“ Eﬁ@%ﬂéﬁéﬁ?e With t heghoggl ng 12 of the
su le ethd gripping arechbem)22smbdaitaieynpdsitions] angakh pipher) yf 4nd
re e X

pE08 Fadial BB Fr oo Pholiod JEHEPRg rhfood 22 RIEHEL e
eabgatjbe héad i6nwhilei the latchddwancastuafor (dotar 80 as ethownhmﬁlgumg) B2
t&n{rﬂg‘ﬁﬂ:a{et} Svith Péigéa ilpé I a\%stotﬁ th'ét?: nt O@E ﬁﬂﬁ\%bﬂeg

on t ousi! ng radi al
c¥FrregReciip e PPH dode @e\(ﬁetha gr Rﬂ'"@\i’ﬂ%@é’fsdhto |QHERiJ?Q wa%@ﬂnt y
f\@th tﬁ@ﬁ@ﬂslhbf’lg of A6 sisR8 trd6 ana \AZ smeaueagy 54 mbved akiaBitb ng

TEpRTE s PO g the i P b2 aiiaGl i e the 1 atch

axi al The plarality efqnme 22 tHue chehckngadd the mlaﬁncquammea‘umeil ch

Yuglﬁ%lti ?E) !E\glg&mﬁ)gd #%Iacg%nhghgﬁgc% %g% 1 f&ﬂ ‘Eﬁg ﬂo&sﬁnﬁrﬁ‘z

| hﬁlﬂgrraqi ialtyiutwardyol tige mﬁ@la@é bhe sng% pmSIdg%aert interiorpayty
g‘gig%tzﬂﬁn défe h@ﬁdhﬁ‘él?ig)hn;%oglloﬁ'ogt%@oc@mg h:lﬁgdr\;a“r'ﬂt@iﬁ?rﬁ%g extefior
S e 1a o Bl ame af 270 1 Sl 80, ey atp maecken il in
t@ﬁa@@dt@ﬂ?ﬂﬁuﬂdﬂuﬁ@eﬁsa@m rm'as the thﬁusnrl@Otsh Thharms 22 thus
8 B el 5 5l o R 6 S
surface or groove 13 on the funnel housing 12. As shown in Figure 2, the arms 22
are substantially horizontal and thus lie within a plane substantially perpendicular to
the central gxis of the pod when in the latched position. Both the latching and
unlatching of the pod from the receptacle plate 14 may be accomplished by vertical
motion oﬁiy of the housing 15 and the resulfing pivoting action of the arms 22 with
respect to the ears 35 and the latchdown coliar 30, with no rotational movement
about the pod axis required.

Figure 11 depicis a suitable mechanism for rotationally aligning the control
pod housing 82 with the funnel housing 2. In the depicted embodiment, a lug or
other protiusion 104 extends radially cutward from the pod housing 82 and fits within
the elongate axial slot 108 in the interior of housing 12. In the Figure 11
embodiment, an ROV may be used fo roughly align the control pod with respect fo

3



10

15

20

25

- 30

notion only of the housing 15 and the resulting

pi voting action of the arns 22 with 25 respect to the
ears 35 and the | atchdown collar 30, with no
rotational novenment about the pod axis required.
Figure 11 depicts a suitable nmechani smfor

wo fbadstsenal |y aligning the control pod hQymishgsyddzosM t h

the funnel housing 12. In the depicted enbodi nent, a
lug or other protrusion 104 extends radially outward
fromthe pod housing 82 and fits within 30 the

ethe himatl dousing, ab thet aice dlfiment Hytke ROV dy achievarf withnsigngo °,

: ' ' : used

(1o gl dHiadg 68 6yt PO SRAL, (PRI BB oSS,
2036 798 WitiPte/slo62ef 4)5e Fustipnalrligimam Elacﬁé‘(ﬁﬁi ihg posmay
e bR EroB RN MR Nl 13eba |G e alivated
stdisclosed rseing eang naieiegwiaﬂ%ﬂh@e‘fwa%%ﬁef@ﬁ th
tihterisr o houbihg . 12@ng ehersiit lovidedin tied doptiaipod hdwsing@li emed,
t . . { I n
R SpRB et Do Rl o 5 BH ho DS 02
hauging 12 mey baangiéd te guide thedugivditheesiel, the |1 ug may be
provi ¢gedrap rﬁzﬂ%rst FIE Sl 223f ntimg§ el Qioéezljaéigﬂr dufifardlodhk
provided I_n the control pod houSing 82.' In yet
Hthin@eove fiduslervan ), tf‘ﬁébWP?“é'“%Fth"Gﬂq Wi hapleeveHlace
atpegdnﬁ%dﬁﬁmlﬁrm@%t@%?dﬁhﬁo lcﬁ?u&?gq%ba:igmw)b@r_cmg tﬁb@ihgﬁ?

1 dge e.l U n oL,. e [ I ate
intsts At o Sdro BadlreTevalian Ry, Fotk tarh et 167 5o
vrevenhhygiraotivieciup, Bnd sib aepplied dith pressuding fiobno beer ag reike

%g"‘éq?"ﬁ%%g@y“@‘?-nS' eeve 41. Pressurized fluid may be

passe i der 77 (see_Fi%ure 4) forcing housing
15  doovriieve agantrd pedcirelugyalring48iagshown ia Fighetanaxhke
2étch&bdtbechTne dep 4hnB SR hodIRVBN FIULY S AHbR e %:&%’d
up, and are supplied wth essurized fluidt ower
atﬁ@ua&p%sgag%mgg wéo qt@r:\bp:élsﬂgé%q ?lglgp )9), reversmg%'te t?;rectlon of
travel of housing 15 and moving latch/retrieval cap 24 upward. As cap 24 moves
upward, split ings 38 and 42 may separate radially and are no longer latched.
Additional upward movement of cap 24 moves collar 30 connected with capy 24 by
bolts 28 upwards. As collar 30 moves upward, collar 97 secured by shear pins 98 to
collar 30 will move upward, raising the ring carrier assembly 38, including split rings
- 38 and 42, with the collar 30. Additional upward movement of carrier 30 rotates
arms 22 about pivots 23, releasing the pod 10 from the subsea tree funnel
housing 12. _
In the event the inner ring 38 does not exricate itself from the groove 40 in the
‘sleeve 41, the fores supplied by the running/ratiieval ool may bs increased until the
retrieval shear pins 98 are oversiressed, as shown in Figure 9, thereby shearing to
allow upward movement of the thrust collar 30 {o release the pad from the trea.
It is apparent from the above disclosure that the latchdown mechanism
preferably is provided above the top plate 84 of the contro! pod and thus above the
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15 To retrieve a control pod, a retrieval ring 48 as
shown in Figure 8 may be | atched between the cap 24
and the outer housing 15. Fluid may then be passed

t hrough passageway 76 into chanber 78 (see Figure 9),
reversing the direction of travel of housing 15 and

wdoRvi/ddgksd atch/retrieval cap 24 upward. ASpGRR2084003RYES

upward, split rings 38 and 42 may separate radially
and are no |onger |atched. 20 Additional upward
novenment of cap 24 noves collar 30 connected with cap
2ghamgber fy@nec&,bﬁ@e opdieguding. Mbis feafurealio@d thedatesiowp wperdtion to

cob }@H:[Nmb‘i@ﬁw&r?ﬂoméo ﬁﬁ?ﬁiﬁh RliAHit S tﬁe%tcﬁd?)kn}n%ﬁuer%g%rWnH

ve u rai sing ng carrier assenb
12 PRy %ﬁ’g TQﬁ fotion ﬁlfr'i'wng—ﬁﬁ cawgera betwgen the ﬁwérobsaqdl anel gy
Adcbstaa aé\alwhuuhwthﬁbermuﬁaie Rife qudra@ﬁ& @leagcafgrfgbai @dtit@ﬁs arns
|V n ro e
2 SuRBR iy Burtho .55 ook SR8 HindH PRSI g
i heusingriBrisghy8Bautieaths movdd adocigrancals evhich seedubstintially parallel to the
géﬂgefﬁhé‘&d{)@rst gbePO St I%qgt@hcﬂ)%m rﬂ&ﬁarrré?ﬁ £€q g&t&?b f‘u&?w%{u the

runnlng retrieva nrease
r BoVifesaletching freeyyirieh meves rcentm!/ pedst0-doysward withindirmohausing

Fll Edﬁrﬁhg %he ﬂnBﬁhél@é Shﬁébtbdb%r.% ﬂhllB%&@%lH@%rb%S%Y&&@éﬁthe
P &h % col HBltore ease od fromthe
t?°é’8 ers;gien whew rf@ Y oSt ?ﬂl?@fag%bczf@eoqogelﬁraélmeépq'ﬁat
t tocthd fhtic fvébsaare. mechani sm preferably is provided above

o v S0 b i Bt a)solae bR oAk b vaRiT oy

ot mevqﬁdbe hoersind gf thghimes E%talmrcb whild thewsuterrandlofithe Iadown

Bffagéd Be hB@smgbi% th ?@QHE ¥ s¥ ﬁhg ?orgﬁ’ orftfle Rid¥a@ aﬁcp@%ctrical

peration

hi h reliabi
el Mot pyer Gy bolt tebing SRt UNRACHIG, 9P EPIRE EREIP tohe

cwmramé prp@sixramdwﬁm theshdusiRg 15 isehe\harm'e@bmé nedeRSfcal
SRS o5 52 Pl e WRsp i b B eday °

| @utward ©wh obrzch atm A2 thaw tiedmies end ef.egch arm, so that during
unlatching a separating force on the hydraulic couplers is provided which is
substantially greater than the applied force producing the upward movement of the

- housing 15. This mechanical advantage may result in a latching and an unlatching

- force which is from fwo to three times the applied force due to hydraulic pressure
acting on the housing 15. During unlatching, the entire control pod may thus be

- raised a selected distance, e. g., three fourths of an inch, fo disconnect the couplers
in the bottom of the contro! pod from their mating components in the receptacle plate
14. Upward movement of the housing 15 during unlatching is thus axially opposite to
-downward movemeni of the housing 15 during latching.

Figure 12 depicts conirol pod 10 laiched within the recepiacle housing 12 by
the plurality of lafching arms 22. The confrol ped 10 is thus in place with the coupler
components on the lower plate 80 of the confrol pod mated with the coupler
components on the receptacle piate 14 of the subsea tree or other subsea oiffield
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housing 15 is hydraulically noved al ong an axi s which
is substantially parallel to the axis of the couplers
89, 90. The | atchdown nechani sm as di scl osed herein
thus provides a | atching force which noves contro

pod 10 downward wi thin the housing 12 during the

wgi{,wmg@keup of the couplers while over%ﬂdggmmhgm

biasing force of the 10 couplers; then when coupled
reliably resists separation of the couplers in
response to the fluid pressure. During the unlatching
ogh@ctate, Aosuithihehydpatic powepadonaanitg to6l 10lze showrsin Figulest3 has

e&ek ﬁgyélc%fflrem%% fPJm {hlg ‘?até” @%P%c%alﬂ%&rn I}fgighr% 1t2h51d
mubwcauentbr mayhgreinstalgd mﬂh 6@ f@ﬁd 16 eoartgwdwh%nq withigytie sleeve’

- edeahd e ?dmnihé t6cP Wlh%ﬁ §ethé& ?cﬂ)éﬁa&eh tﬂél Bt HRIthb ?éc%bkbélg

d | ed
56 Shown N EaUTS &6 i) 1o pe oAt et Hcie

neubiagi cal advantage of the pin 23 as shown in Figure

cach BHTBERE frafirdiba hiboloTakREp sonfor B4 LK

cthe suliyea tred ataqimﬁltlg\ prios tydackingitimppddde the t&aﬁ BHgthey tbaturd dfc
I
Ctﬂg ﬁlv?ri]ran isﬁh# u?f(;érhd"g‘&cﬁf& 'cﬁnr?egtoﬁﬁﬁﬂead&glﬁ@ of %e%ﬁ@ afeer

UCI n

 RhYElaRlY SpRAFIPH{EOM B1e IR ek AR el KRR T e T ond

r&f%& ﬁodlt@tn@ tled! Thd Bthddifh raébhuﬁl!;rﬁmb Ineérl ndt ﬂf\camm/m @Ral S

Hir st oot it e oo 264 e e By pisvinlge Bl Eeeptaerigusing,

umtlﬂh@ lotiking surfbes wazr B appeo Bhd aflthepackepiarie Hoosiag, mecames sed

f
PRt A Bt oS kOBl
cﬂJﬁWd)lO throlteet r om t hei r mati ng conponents in the
r ecepipeidhtl p@B ﬁwayjeé {atélﬂ'l%\ﬂ’@d Qsﬁ&&@&ﬁ@lﬁ sﬁﬁct&r%y Bosinad

15 during unl at hus axi a
RANRE FOMARIRY b e

SR8 155 SHRRAP FoPYP kRt e

' Ha@hihg aﬂcﬁurﬂ&m@@efwm d@hotlwﬂlréﬂn hmblﬁdaeéct@mddglt@tmhe

f. l.at chi
CHE58, 36 r3paE 0 st Bt PRy S ol e AP 15 .
crowﬂséhe arms 22 to latch the control pod fo the housmg 12, and upward
movement of the housing 15 rotates the arms to untatch the control pod for retrieval.

The control lines between the control pod and the subsea ollfield structure, whether

* hydraulic, electrical or fiber opfic, will thus have coupler components extending

through a lower mounting plate of the controf pod and mating components extending
through the upper receptacie plate of the subsea oilfield structure.
~ In an exemplary embodiment, a subsea tres is the disclosed form of the

-subsea oilfisld struciurs fo be controlled by the condrol pod. These skilled in the art
will appreciaie that subsea oilfield struciures other than frees may similarly be
controlled by the control pod and latchdown mechanism as disclosed herein.

VWhile preferred embodiments of the present invention have been iliustrated in
~detail, it is apparent that modifications and adaptations of the preferred embodiments

11



30 conponents on the |lower plate 80 of the control pod

mated with the coupl er conponents on the receptacle

plate 14 of the subsea tree or other subsea oilfield

10 WO 2004/ 067883 PCT/ US2004/ 002053 structure. A

suitably hydraulic powered running tool 10 as shown in
wh@uiessd3 has thus been physically renokegudiaiizidie

| at chi ng nechani sm shown in Figure 12, and

subsequently may be reinstalled with the head 16

positioned and wthin the sleeve 41, and the running

t with beciBtotthese shifled naditecalt. tHowewdrait is ko behexpeassly updersteasithathe

r I : 1

1 SEf RBfibons S alepRuo @R B sborB o forooort
hUW%WW@aSﬂﬁﬁﬂ@ﬁ?ﬁ?@ﬁﬁwmﬂéﬁwﬁre of the invention is
that the control pod may be | anded on the subsea tree
in a position prior to locking the pod to the tree. A
further feature of the invention is that the fluid
and el ectrical connectors at the bottom of the pod are
10 physically separated fromthe | atchdown nmechani sm
whi ch connects the upper end of the pod to the tree.
The | at chdown nmechani smthus need not fit within the
area between the bottom of the pod and. the tree. By
provi ding the receptacle housing wth the | ocking
surface near an upper end of the receptacle housing, a
camera on an ROV nay assure the operator that the pod
Is properly positioned before |ocking 15 the pod to
the tree. The control pod nay be | atched to a subsea
oilfield structure by a hot line extending from an
ROV to nove the housing 15, as discussed above, and
both the Ilatching and unl atching operation do not
requi re an unbilical extending to the surface. In
response to hydraulic pressure, downward notion of the
housing 15 20 rotates the arms 22 to latch the contro
pod to the housing 12, and upward

12



novenment of the housing 15 rotates the arns to unl atch

the control pod for retrieval. The control Iines

bet ween the control pod and the subsea oilfield

structure, whether hydraulic, electrical or fiber

optic, wll thus have coupl er conponents extending

wd opiHa; @ 1 ower nounting plate of the Coﬁéffﬁézoﬁﬁﬂuﬁnd

mat I ng conponents extendi ng 25 through the upper

receptacle plate of the subsea oilfield structure. In

an exenpl ary enbodi nent, a subsea tree is the

di scl osed formof the subsea oilfield structure to be

controlled by the control pod. Those skilled in the
Claims: art w | appreciate that subsea oilfield structures

other than trees may simlarly be controlled by the

1, COMN p&Y |aRPdoRh thdchbH %Mlbtﬂﬂ‘rird;a%bﬁtm! P&d b aGEuBSESoilfield
herein. 30 ile preferred enbodi nents of the present

structure HaViH@Rbh1Pd! IRGYEXIAIRIRG t & Eaipler BdRSoricht sup@bfkl on hreddptacle
apparent that nodifications and adaptations of the

plate on tH¥ RibSéd GiflieRIENQBILFEDE @oPMtimeédW%Sﬁ'nponent supported
PCTI US2004/ 002053 will occur to those skilled in the

on a loweRfiountify\BMes on tie éoﬁtrblgudﬂ?th@mbhﬁ&lsddd iHEa@gtopst hbading
such nodi fications and adaptations are within the

defining aPoH chdmBBAhERAN relbtchdvidhesRAsm ddmvRiBingen as set
orth in the following clainms. 12 WO 2004/ 067883

a sRe5daUBEEPALIBARBIRg s6tudkdEs the. subse® dtrudt@ies R @dteiving the
mechani smfor latching a control pod to a subsea

control po@itlefdi®asl hairigedaidhifg Hiaface st haipbeodnd of the exitadd htgsingd
a coupl er conponent supported on a receptacle plate

above thePodich@mBEPWREN Biklcbimérdofipbheiis bR hatedcooperation with
' a coupl er conponent supported on a |ower nounting

a ldirRloAn@Rtdals meably @Lipdtred ohfiife 6aol §dd; 8@ | ncl uding a
pod housing defining a pod chanber therein, the

a plurAIBNEMP pIRCEIRB if&Bng AFEMidrit ARG disengagement with the latching

- surface to selectively connect and disconnect the control pod from the oilfield structure in

response to movement of the latchdown actuator.

2. A latchdown mechanism as defined in Claim 1, further comprising:
the latching surface on the receptacle housing includes at least one recess in an

inner surface of the receptacle housing for receiving the plurality of gripping arms.

3. A latchdown mechanism as defined in Claim 1, wherein the latchdown
actuator is movable along a central axis substantiafly coaxially with a control pod central

axis.
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a subsea receptacle housing secured to the subsea
structure for receiving the control pod therein and
having a | atching surface at an upperend of the
receptacl e housing above the pod chanber when the
coupl er conponents are mated; a | atchdown actuator

supported on the control pod; an I lity
W[g?%g@%%sﬁi ng arns for engagenent and di segﬁglg%})r&éﬁ?m%th

o 5 R SRR, B S BRSOl ey
sotor SRR Y AR Sl A4
ot oo Bl S A R B P
orning o 3 o o SErBEERASH FOLI Bl o e

as defined in aim1l, wherein the [ atchdown actuator
Is novabl e along a central axis substantially

coaxially with a control pod central axis. 13
AVENDED SHEET ( ARTI CLE 19) WD 2004/ 067883

5. 1 AERIoH SGlidBcae demed BT BT ARIBRT TP 0%

col l.ar L
a e el RRYBR Ao oty i S ARkt £ ipfocan
plurality of gripping arnms, thereby noving the
'“"'atchedBPﬁ'P%ﬁ'ty of gripping arms into and out of engagenent
with the | atching surface on the receptacle housing.
5. A latchdown actuator as defined in Caim4, further

o rodt s e rBe g baeon ERT R ROME ARG, o104

an E;())v%ai\rﬁiy%%éhding sleeve secured o the control pod for guiding movement of

housing.

a collar.

7. The latchdown mechanism as defined in Claim 6, wherein each of the
gripping arms lies with the plane substantially perpendicular to a central axis of the contro!

pod when in the fatched position.
8. A latchdown mechanism as defined in Claim 6, further comprising:
a ring carrier assembly radially outward of the sleeve and including a split ring for

securing the plurality of gripping arms in engagement with the latching surface on the

receptacle housing.

14
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6. A | atchdown nmechanismas defined in daim 4,
further conprising: an upwardly extendi ng sl eeve
secured to the control pod for guiding novenent of a
collar. 7. The | atchdown nechanismas defined in Caim
6, wherein each of the gripping arns lies wth the
Blane substantlally perpendi cularto a central axis
AYYSHer ol - pod when in the Iatched posF‘fT’Bﬁ’r““"gmoﬁ
| at chdown mechani sm as defined in Claim®6, further
9. cokjatéhelpwy meghanigng ag gefinedn ﬁ@g'elﬁalﬂgﬂheaaﬁﬂap'lwn% ut war d
of the sleeve and including a split ring for securing
the sléavephaludak ian jnterhalgigeyp orgveraid | n engagenent WI th the
| at ching surface on the receptacle housin %
the SNENREIS reseheT withinriheisieeye gragee xooes) thesipRin arim are n
PCT/ US2004/ 002053 9. A | at chdown nechani sm as defi ned
engagementwitdl the latdhnofaurfee’er conpri sing: the sl eeve includes an
i nternal sleeve groove; and the split ring is received
within the sl eeve groove when the gripping arnms are in
engagenent with the |atching surface. A | at chdown
10. ned tetehidown sechanism ag defined in iaig, Svffﬁ'f“ﬁﬂ'é?PmEBﬂB% sing: a
shear menber for interconnecting the rlnﬁ carw
a shessmaibgr fal inferaoneectipy e TNgsaer SxsAambly Mith dhe.gy! BFrSHER
may shear to release the collar fromthe rin i.er
that the shaaigaembsr neay sheak/te release,ihacallarfiera the indFariRy a%? @
of engagenent with the Iatchln surface
move the pherality sbtippine EaS PELAT 2803EEMERE WY ﬁh%jaéﬁimgls‘“f@a?-t her
conprising: one of the control pod and the receptacle
housi ng being provided with an axially extending sl ot
havi ng a radial thickness sized to receive a,
11. pr étlatohdoyn ragchepsmaisiisfings ingGlam 1, further comprising:

one of the control pod and the receptacle housing being provided with an axially
extending slot having a radial thickness sized to receive a protrusion on the other of the
~ control pod and the receptacle housing for rotationally’aligning the control pod with respect

to the receptacle housing prior to activating the latchdown mechanism.

 1 2 Alatchdown mechanism as defined in Claim 1, further comprising:

a locking mandre! on a running tool axially movable with respect to a running tool
head from an untocked position to a locked position,‘ such that the running too! head is
selectively secured to the control pod;

a sleeve secured to the pod and having a central bore for receiving the running tool

head; and

one or more locking members radially movable with respect to the running tool head
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control pod and the receptacle housing for
rotationally aligning the control pod with respect to
the receptacl e housing prior to activating the
| at chdown nmechani sm 12. A | atchdown nechani sm as
defined in CQaim1l, further conprising: a |ocking
woal &Fl on a running tool axially novable with respect
4% hni ng tool head from an unIockedP?%@ﬁWWW%W’ 0 a
| ocked position, such that the runni tool head %
in responsg.fogial iayamart ef the lpckipa rarndselie jask thsglnning tgobagad to the
secured to the pod and having a central bore for
sleeve. recejving the running tool head; and one or nore
- locking nenbers radially novable with respect to the
running tool head 15 AMENDED SHEET (ARTICLE 19) WO
20041067883 PCT/ Us200 /002053 in r? se to . axi al
13rrovs IRSEOWR MasBaTRE €p gt R Rim 424 wﬁasrpﬂ@pvﬂm. ng
tool head to.the sleeve 13. A latchdown nech Sm,as
a grank meghanisrofer; Gantrelling gxieh Bovemept pish ﬁgockglgcma el with
mechani sm f or controlllng axi al novenent of the
. respect tq Heyriipatapldieas: with respect to the running tool

head. 14. A | atchdown nmechanism as defined in Caim
12, wherein the | ocki ng mandrel is a hydraulically

TR A AR LS BRI
R b ene vt g

conmprising: a subsea receptacle housing secured to the
subsea structure and having a latching surface

15L EC ot o Firshatig o8 g ”cwﬂv%ﬁ? cad B Carfo
linestoa su S%tac q? gld g?rgctureO@ne ?aQ&d%\nlmartn%c ani l'l’(l) gtlar%ﬁsrl]ﬁg thereby

a subsea receptacle housing secured to the subsea structure and having a iatching
surface including at least one recess in an inner surface of the receptacle housing;

a collar movable between an unlatched position and a latched position, thereby
moving a plurality of gripping arms into and out of engagement with the latching surface
of the receptacle housing; and

the plurality of gripping arms are positioned along a periphery of the control pod for

engagement and disengagement with the latching surface to selectively connect and

-disconnect the contro! pod from the oilfield structure in response to movement of the collar.

16. A latchdown mechanism is defined in Claim 15, further comprising:

one of the contro! pod and the receptacie housing being provided with an axially
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noving a plurality of gripping arnms into and out of
engagenent with the latching surface of the
receptacl e housing; and the plurality of gripping arms
are positioned along a periphery of the control pod
for engagenent and di sengagenent with the | atching

wo Yoli@sRs t 0 selectively connect and di scpapeShhiiess
control pod fromthe oilfield structure I n response to

extending Y Flae prtepeRess e R s B ARG U AUl S
control pof A re@pfaft Kousyt AR EREEY Signpe HekRnlPeLrdd yi Fagpfei

ZQO /06788I3 an; 1J 2904 Oq% 5 ex?tendi ng sl ot;-'havi ng
to the reogptae REISIEY prior T SERERDS (o SR bR ATSRY, £ Lo on o

the other of the <control pod and the receptacle
housi ng for rotationally aligning the control pod with

17 9986 b BB P R i Vo
on S5 A B R 4 g A

_ gui.di ng novenent of the collar; and each of the
thecoliar,%‘lﬁgral ity of gripping arns are pivotally nounted to

el drheb e SR P SR R
conrl 5 PAEREM LRI FIMR B o 00 127 Subses

housi ng havi ng an upper pod nenber defining a pod
chanber bel ow t he upper pod nenber, the | atchdown

10T A B 34Ot MDA FEFELAEL e v
structure, glﬁé;%bﬁoéagég ﬂc@ﬁ@bg} X 'drr%ulsféé gg\qg@{]‘% 3;%95‘ %8 F‘néﬁ?a@_%ﬁ'ning
a pod chamber below the upper pod member, the latchdown mechanism comprising:

a subsea receptacle housing secured to the subsea structure for receiving the control
pod therein; -

a latchdown act_uator movably supported on the control pod; and

aplurality of gripping arms positioned along a periphery of the confrol pod for selective
- engagement and disengagement with the receptacle housing above the upper pod member
when the contro! pod is fanded in the subsea oilfield structure, the plurality of gripping arms
‘being pivotally connected to the control pod such that movement of the latchdown actuator

to an unlatched position produces a decoupling force between the control pod and the subsea

structure greater than an untatching force of the latchdown actuator.
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a plurality of gripping arns positioned along a
peri pheryof the control pod for selective engagenent
and di sengagenent with the receptacl e housi ng above
t he upper pod nenber when the control pod is |anded
in the subsea oilfield structure, the plurality of
IhdRjad arns being pivotally connected
W?éﬁ??%?gpod such that novenent of the lag%ﬂg%@ﬁmmmm
actyator to an unlatched position produces a
9500 hdpwn mephagishb agdefined )i Claish i 8.durttrs gomprisingn e
thsugsea SLr tun%ug{eatef t han an unlatchin&hforce_of
THESGEIRERES T C RN IASG CavilyhergingNersiy edpieontiolrcd priepding)

. 04/.067883 PCT/ US2004/ Q02053 19. t chdo .
axialy ovefEusattalyiehiiral of e epaiohpors erep e ot g
an inner roffe B3 e o RFhEE |t SRR Ao Tt B pGremento

i ' I th of th trol d,
the IatChdt8 ﬁgé%tg%éﬂp@g]lcﬁgséﬁeﬁﬁtagﬁ%gsl-iﬁrr?éﬁ%gi ngo an ienﬁgP L?of !Oloe to
| atch the control pod to the subsea structure in
response to novenent of the | atchdown actuator with

201 €SPREhdéwh fBehahR B9lefRRE in Bfdim 48, dih doWPrdiiRc hani sm
as defined in daim 18? fﬁr‘qgg}mﬁ%rg’pris?%ﬂqé e of the

one ofithe Gonips Ghod 2ld TS récRpRRIABING Bk SroRBED Hit LR k@R
with an axially extending slot having a radi al

extendingtshot dlaving & radialetbickneess &RRIAME réceietd pré%FUSIon of the GReradf ey
of the control pod and the receptacle housing for

control pod etdthe seplaglediousing gy rofatorelip tligningrthel cavitiohpddasithaespect 0
the receptacle housing prior to activating the

to the recepiacienibtising prieriaattivmting@the i#chmevnl ragahladismn nechani sm f or
| at ching a control pod with a control pod central
axis to a subsea oilfield structure having control
lines extending through a receptacle plate on the

21.subfsped Btahtipwh cheshenistnuioe latainga epetral tpod withi e tontrohpad|

| ines extending through a |ower nounting plate on the

central axi9 i Posuhsed, oilfitld statcturd dvavingectriral dines exiendisg rthrough a
subsea receptacl e housing secured to the subsea

receptaclesnlatg on thesubsaa ailfirldistrucigretfhecooperation with control lines extending

through a lower mounting plate on the confrol pod, the latchdown mechanism comprising:

a subsea receptacle housing secu'red to the subsea structure for receiving the
control pod therein and having an interior }aiching surface at an upper end of the
receptacle housing;

a latchdown actuator supported on the control pod,;

a plurality of gripping arms positioned along a periphery of the conftrol pod for
-engagement and disengagement with the latching surface to selectively connect and

disconnect the control pod from the oilfield structure in response fo the latchdown actuator;
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control pod therein and having an interior |atching
surface at an upper end of the receptacle housing; a
| at chdown actuat or supported on the control pod; a
plurality of gripping arns positioned along a
peri phery of the control pod for engagenent and
i ement with the latching surface to _sel ectively
W@%@%@%?gand di sconnect the control pod fROfHSEH|#002053
oilfield structure in response to the |atchdown
an ypigeihy extendipg AlpeKpreSUSIEETH] 2gRtobRgd feoguigipg movement of
~ 2004/ 067883 PCT/ US2004/ 002053 an upwardly extendi ng
' sl eeve secured to the control pod for guiding novenment

caff ot fe praft pt tAnecime e Heolaft piinig e Splrg andloThe
oo RSB oS B £ S o oL e

o B BB o S GO
o S HGPR R A2 5er by Gl Blg e
conte e PR BBl SR e e
to the reot SRR TENRISS HHE SLAAY S AP deY” BRCPE Pocept acl o

housi ng i ncludes at | east one recess in an . inner
surface of the receptacle housing for receiving the

22515 bl o e ol £ LSBT T
T T R
R R A W T

defined in Claim21, further conprising:

a collar

23.  Alatchdown mechanism as defined in Claim 21, wherein the collar is movable
between an unlatched position and alatched position, thereby moving the plurality of gripping

arms into and out of engagement with the laiching surface on the receptacle housing.

24,  Alatchdown mechanism as defined in Claim 21, further comprising:
a locking mandrel axially movable with respect to a tool head from an unlocked
position fo a locked position, such that the tool head is selectively secured to the control pod;

the sleeve having a central bore for receiving the tool head; and
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a locking mandrel axially novable with respect to a
tool head from an unl ocked position to a |ocked
position, such that the tool head is selectively
secured to the control pod; the sleeve having a
central bore for receiving the tool head; and 19

“@%$NB§§ SHEET (ARTI CLE 19) WD 2004/ 067883
1082504/ 002053 one or nore | ocking nerfidfsarnaoozess

orI{eZ%r‘p%h'g%w?@@%e%rb“e“%%ghﬁﬁ?n%&%m% e Baieehip H%E@wierﬁ‘eapan
. 20, AL 3
ceponsd 85l 5 08k L8 el R3] G ool 1R

plurality of gripping arns are pivotally connected to
the control pod such that novenentof the |atchdown

252C1 WahiBhdowrnéthambth 85 G4HREd ﬂ@ﬁéi&iﬂw&g@g@ gﬁ?ﬂ?ﬁégripping

decoupling force between the cont

arms are pNBBAPconhbEtEEloiceoind Pb& Such B mdPerkéHt SR a iR Bddvi defia®r
the latchdown actuator. 20 AMENDED SHEET ( ARTI CLE 19)

to an unlatched position produces a decoupling force between the controf pod and the subsea

structure greater than an unlatching force of the Jatchdown actuator.
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