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WD 2004/ 067883 PCT/ US2004/ 002053 CONTROL POD
LATCHDOWN MECHANI SM Rel at ed Case The present

wWaE\p@Hioemss on clains priority fromUS Serial NOPCT/US2004/002053

60/ 442,939 filed on January 27, 2003. 5 Field of the
Invention This invention relates to subsea connection
equi pnent and, nore particularly, to a |atchdown
nmechani sm f or aGONTROI PRTILATEHBOWHI MECH ANISNVh e

I nvention Wien oil or gas is produced froma subsea
wel |, various types of releasable connectors may be

uURetdPchatch the control pod in place. Hydraulically
controlted | atchdown nechani sms enabl e the use of

det achhitg presatt Arplicatiomplains pierity fropod§ Sasial NhaB0/4#42,939 filed on
c ui pment may be retrieved to the surface
fgérﬁl{a%gwgo@? requi red. 15 Hydraulic fluid used for

control passes between the tree or other subsea

s he control pod, and conplinentary
MO In\?émio st be aligned and sealed. The mating
sur f acHisis \nfmeuhorml eflates td hwbssramdrm&eﬁiﬁraew;ﬁhah@bmpmﬂra @articularly,
el oaded and_hel d f| r,m cont act agai nst
UE??/? Eaﬁgp 03‘%@ rﬂﬂ“r%ff‘ BWH[H] Pl varying directions

and magnitude. It is therefore desirable to secure the

C nec'tiodn'n 20 symetrical pattern since |oading
n&?@%—?—fq—mt—?écti on. Various |inkages to
acconphingf dll%?@@@pl‘&ju@éﬂ‘frbﬁﬂ a BesEaaldl, %Qﬁlym; t'yﬁeé-’oﬁeleasable
Pat ent  Nos 01, 549 817,281, 3,840,071 an
4TIl Mavhsesed Rdaichdee carteol Poddn Blasa. ifb(dravgca"y controlled
t %Wd%%nsﬂ’léé@éiﬁs?né Ensié Eh‘@ﬁ dé‘dﬂ(ﬂéié’éﬁa(bléagﬁé %trlevag)le control pods so
el ectrical Tines, present control ds era%q

uthet Heoeaqiiolling e&ﬁtmﬁntém%tbe rafwve@idig ém%sume\ﬁ@s rapairc if reqwred

r

angdlt%ﬁlléﬁﬁlﬂ REqFG éd'ﬁ?ro' ﬁﬁ%ﬁg@gﬁ%%ﬁ\gtﬁé? c‘é"%ﬁﬁér‘gulbggg structure

e upper receptacle sea ol

sand theueantrol pedh andl complisgntary fiuichopaningsiyuestdre aligned and sealed. -

s PRSI ke B BB BBl B s may e

Upi8lodeedemd htEIQRBF r&Q(‘brrtmtmamst varalzvioadsswhigh westlgeatur in varying

dgge tlo% %ﬁ(r:l nﬁaeg%n id lt is therefore desirable to secure the connection in a
symmetrical pattern since Ioading may occur in any direction.

Various linkages to accomplish lockdown of control pods are shown in U.S.

Patent Nos. 3,701,549, 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
secured to the lower plaie of the conirol pod and the upper recepiacle plate of the
subsea oiliield structure, such as a tree, so thai springs or other biasing elemenis in
these conneciors are compressed when the conirol pod is moved 1o its final position.
U.S. Patent 4,223,920 shows a lockdown using wedged dogs. Other relevant
patents of interest illustrating subsea connections include U. S. Patent Nos.
3,486,556, 4,611,831, 5,794,701, 6,017,065, and 6,471,250.
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patents of interest illustrating subsea connections
include U S. Patent Nos. 30 3,486,556, 4,611, 831,

w6k 2009467884, 6,017,065, and 6,471, 250. 1 WO 200BCD6E3888002053

PCT/ US2004/ 002053 Most control pod | at chdown
mechani snms have di sadvant ages which have limted their
acceptance, particularly in deep water. The nmechani sm

whi ch Mk eBffol ﬁoﬁ%ﬂ%ﬁémhﬁ’ ndtfagigmsarve dRadvasteyesivhich have
is not visible by an ROV, thereby presentin

dnmnrelddberr pecepipnde, @@ﬁtlwlaﬁlg it flgep WA rpaaeur%efgsaaﬁa‘r yjich latches
! qupg go E)Iget %Jb%e%rtl%% freetlé thp ﬂ'lo'i visHi€ By QWRO‘?CtHQFHb?B?esentmg

a reci a rotational actuation
rdifficdties with lagsieing flhlet th@quds ppaerly hatphed 9 the figee pme POd

SR RS A AR £ 255 S P moton
|1atich Htisko eontus ipog in bmceaﬂneretm cesnplicating trne»atcbwn peiceddre. Many

F%%Hﬁ Qﬁ%&ﬁ rglﬁ%e s?m:% h@e iol{rdfggéﬁs %lgcr)r@'g fS¥chdown using the

satilfticg iof ah R@memteaﬂhsdarﬂlrahmcaj lind t@:thermmiase WY hilersome
Iatcth\ﬁn nechani S

Telcauiut e REoraee eetenioie e s BRERER GnefEihe hyorauii

I @ljgty#@vmlmﬁha@hamn Fszhdhisad\dovictgrsyetthe tcbatrpirpoarrto decouple
art are overcone t he E jent i nvent on, and an

|thﬁ|CQUE|6r$:‘€')lHt'Tgothe§6|§aﬁ%P AN AUM HIRCEANIS: t abl e f or
| at chimhg dssdhtRlesRAthe Bt dreAriR@r@mms bPthe prassntlivveation, and

subsea oilfield structure is hereafter disclosed. 2 WO
mmmemgorrb@'rpgsi@gmmm@gharsﬁﬁﬁa&rt?b'@fm&lﬁ@hmg a control pod

4@@ cdffollthEs B5Th SLBYEI TR RARYIE®S e afEPIISNESEd.
con down nechanismused to attach

ontrol pod and related hydraulic lead lines to a
subsea tree. The equi pnent preferably utilizes a
centrally located actuator, and a plurality of 5

| atching or gripping arns spaced al ong the periphery

~and at or near the radial extent of the pod to latch

the pod securely in place, and to provide preload to
resist the inherent separating forces produced by
energi zed couplers for the hydraulic lead lines. The
| at chdown nmechani sm may include a plurality of

| atching arnms, a thrust
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collar, a pair of split rings consisting of an inner
ring and an outer ring, and a guide 10 funnel with one

W@roAD683 ecept acl es for receiving the | atchi nBCBRURRIN4/002053

The | atchdown mechanismmay be activated to a latched
position for fixed engagement with a receptacle
housi ng and nay al so be unlatched for rel ease fromthe

rﬁ%mﬁﬂ%ﬁhemtﬁg by a sui tgbl e running tool, which
my raul 1 ca activate I n f :
erbodiTherRresentimeati Apvides rRmerRveRdanzeLPes fatchdown

MREEHN ﬁse&-ﬁ: 'J]Qorﬁﬁﬁ H{)&@m& PelbitR I'Wd%ﬂi% |&4d Mféslib% subsea

for rece|V|n e cont'rol t herein, has
itreeeer The eqmpmhnh@eéaﬁablwéhw aa@ﬁnliﬁ!ilé IOCéFﬁﬂi %ﬁmft‘tﬁé "and a plurality of

rl?ﬁ:ﬁfﬁ?g BBﬁ\p Hl\%hsfpgﬁed SBﬂﬁgﬁé‘bér?dheW/ bRd at & MEa‘-i'thé Yadial extent

ar e or enga enent and
obfsﬂam gag mrtamn tietpodisecutelyt inHilage, and fapwovide preingdii segigf the

at
N e I e L R
imeku Craedateh@mwmn‘re@hgmsmmay mcludecaesls&utyl of lafiehingrasms, a thrust
?ﬂ;g%eqeyo; %é @F {Ilfﬂ(.:ﬁe %C !ﬂﬁg 0 %H fsr{g{]gﬂag mfi %@edu\f%%gt, Qﬁd a guide
pﬁjgﬁ?f\rﬁ?{ drlwf bﬁmﬁfé/u@@bptaaleem@' receieintItiaé ladotiisg arms. The latchdown
substanti a coaX|
o o S i 5 B, RLE gy i o
WRestakd HotsmCHdtmaY a%m)e FrRSIUR&difdr pelbhse ﬂ@mithelrecmmdacle
for guiding novenent of a collar

phausing ipya spitable negninghiogl vAGRMBk .b%”@yﬂra@?gm %Pt'%tﬁﬂt ed

to the P%%rb?érre@%@é&h@ﬁt @Q%h@éwrﬁ’ﬁfécﬁhm@rrﬁﬁémtie@a receptacle
radi all'y ‘outward t he col One, of the control

anelsing-eqnused to the subsep sv@tweéﬂéﬁgswwgﬁh@wafé@! Fwdtthg"&w and
aﬁésaélln %t@ﬁgﬁé’t@hlﬂg siliee BEa G&é} erna‘iif e Fé@eﬁ{ﬁ&%sﬁo@ﬂge@r

recelve a trusion on e ot her of e control
pmbp@mtlmth e@bwalam pbgrirning agns whieh eep nayad fersngaggment and

rc@%%ﬁaadcél%ergw tﬂ'm@ iéttcl-ﬁlfn Emac%qmré{ﬂonge% ﬁ"létﬁh&é\ﬁn actuator

ousi1 ng |or to activatin
mjmdﬁammaeh:antrslrpod ﬁhmmﬂwsw‘ase@n the receptacle housing may

g?ogo%rggér%ﬁ??’v%%&q r%%es%% mg%ﬁ {r}@% E%rf{bf (%f the PhdiBtacle
Cﬁms‘ (] fd@@ébé%\kiﬁ@tﬁe‘mnraﬁty\drg;p{)llngfrmbe A Iatcxhtjdwmactuator preferably

act uat to an unla C
SBbaie YPra 3 LSS RTEN R raBS IR et pod contal i
subsearid fatHdowd MbeHamism mayfaahearintlide anupwatdly ektending sleeve
force of the | at chddo%/vn act uat or
secured to the control pod for guiding moveément of a collar, with each of the plurality
of gripping arms being pivotally mounted to the collar and to the control pod at a
position radially outward of the collar. One of the conirol pod and receptacle housing
is preferably provided with an axizlly extending slot having 2 radial thickness sized io
receive @ protrusion on the other of ihe control pod and the recepiacle housing,
thereby maintaining rotational alighment of the conirol pod with the recepiacle

housing prior to activating the latchdown mechanism.



5 These and further features and advantages of the
present invention will becone apparent fromthe

wo olokowisey) det ai | ed description, wherein referRPO/ES1084/002053
made to the figures in the- acconpanying draw ngs. 4
WD 2004/ 067883 PCT/ US2004/ 002053 Brief Description of
the Figures Figure 1 illustrates in cross-section a

sui t alfagh @®tHe iliralitcofagipping e(lg]stane pheferaptygsiestally connected to the
latc h|

o b SRR o B AR postion

Brédlic®sh décoﬁbﬁﬁq]fdréb b&veHhe a@ntnh 288 .anl tee subdarsthucture which
l'owering the con on the subsea tree. Figure 2

ii$ gw@w&he& apalateling rc?)efjth@H%Rﬁhd?WP peYEIoE 1 1 at ched
t 0 a "r@%@é ‘éﬁﬂ rmé?tf@atf:lfesl éHbCéd\@thQ'egbeﬂféf praséntiisRmtion will

tree. | gure nor e cross-secti onal view
dfecamaagpsvensdran de ioflowhe detailed mrsgnrgﬁamhew'mieé%rpacq's made

Itgt’[ﬁ%ﬁ%ur%w@% H&’l ?;,"POE%% %ﬁsfolrgf:lengﬁtgﬁre 4

better |IIustrates a suitable mechani cal activation
mechani sm for noving a | ocking mandrel of a running
tool. Figure 5is a top view of a control pod assenbly
generally shown in Figure 1. Figure 6 illustrates a
pod | at chdown nechani sm | anded but not yet l|atched in
15 place on a subsea tree. Figure 7 illustrates the

| at chi ng nechanismin the | ocked position, wth 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. Figure
11 illustrates a suitable arrangenent for aligning the

control pod with the funnel housing.
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Figure 12 illustrates the control pod in place within
the receptacle, the 25 |atchdown nmechanismin place

w@nah406m883 unni ng tool renoved. Figure 13 il | usPCHUS®04002053

suitabl e hydraulically actuated running tool: 5 WO
2004/ 067883 PCT/ US2004/ 002053 Detai |l ed Descri pti on of
the Preferred Enbodi nents As shown in Figure 1 and in

Brizf Descidistioni df therFiguesr € 6, a suitable pod 10 may be
Iowerdlnto ion within a subsea tr

or U 1 JUBRALSS13 Srox <eph g aHbRe e a Lo, AsEEiRaRfiag o the
Prédent Ifvedtion With SUARRAdOWN etachbbigai fog Ialélmﬂ@ﬁelmmstoahe Subsea
annul_ar groove 13 or IPSTkﬁt her I %qconfl ured. w th

Itesek i e asRempieasn saewn e igyise wndp t E"WHI%‘?'}?&ef b when
q&ﬂéﬂ'ﬁj@@tcd\”ﬁrﬁ)r‘péﬂ ér@’ft{e‘%@@a'ﬁ%@ham sm1l. A runni ng

t ool shown 1 n Figure 13) may thus be secu

the cBaR hustraias the CQBE@'aROé’ o NGB JURIOhE i resgiver
Hatﬁ%?% UQ% eb{ﬂgsgggggﬁée pod 10, with the runni ng

ng an outer housing 15 and a bushing
encl ofiiguge 3 is armonegieataiteid aressisadionaloview o AN Kaper r&rﬂ%ﬁf the

%ge%lféh%%\xﬁnﬁgﬁgczamﬁe [ ejaﬁxf%ﬂg)eséﬁ lihStrat hé%tchdown

ure omer unti ng
phed:har&])nkmkedeﬂplaoea Iovver end of the stem 18, a

ol at o A e SR At hEct e UENRLGD RRGhR for

trh@vnﬁ@él@dilﬁig&&ndm]obarwimmgmted so that the pod

housi stru.ct rall sthelo r_plate from

he. t GpRPia s edas visk S Roril Pey Sro P achpyg aRowh i Floure 1.
bot t | uﬁré caRGdiraiEn bed 1atciidown inkehdisisilagiedibuthoppétyatched in
fl ui d res%ure to hydraulic couplers 90. One or nore

RaFfnan 815908%e BRBi ng  al i gnnent pins 88 secured to the

| over py@ke i@strat@ythbilhtching théchanfsn inathk dodked qioisitioh ewith the pins
in the plate 14 for precise rotational alignnment for

edearedt: a plurality of hydraulic couplers 90, and -

pr ef erﬁ@br& aam@sqra@eﬁh'énédchadwmne%haﬁ%m ifahe PatHé] posttibs.

fiber upl ers . sui tabl e subsea tree contr gl
syst erfi lgwet%ﬂ%Sfiﬂ*Qﬁ/tf@éﬁtchﬂ@\M" mechanigBLigithy ogerriglg position.

tr ans'ﬁlé\ﬁr’en@ [tﬁéﬁa‘?es §hg§ﬁahllc§§i\y 8@“@4&1 pibloRbr MBYing an ahctuator

signal'sTromthe contr to a subsea tree.
fmanddel.housi ng 12 surrounds the control pod 10 so that

L0 ool e At SFRIIRe At 8 ol poc
the funnel housmg
Figure 12 illustrates the control pod in place within the receptacle, the
latchdown mechanism in place and the running tool removed.
Figure 13 illusirates a suitable hydraulically actuaizd running tool.
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Upon contact between the guide funnel receptacle
housing 12 and the 25 plurality of latching arns 22,

w@g00g/06%83 i n Figure 1, the running/retrieval tPCI/URBY4/002053

be activated to supply pressurized fluid to
passageway 75 (see Figure 4) and thus to chanber 77,
forC| ng the hou5| ng 15 and thus the latch/retrieval
Retaibst Oeoseriptiod ofmaihrerf mbEmbbdinterdsl 16 and sl eeve

t he ﬁ?l sR}qw& in;FIQHT gulraoﬂgllgzg %%}ee@rtﬁ]gﬁfﬁ:qér @ %&%Pe ;.I)od 10 may

tHY lederatDint@position wititin 3Gubsed dad red:aﬂacle) onfudidel Adwesing 12 for

A RaP RNt i oRiP R DI T BRI SPLIRSA [S5- RS L ncludes an
HrinRRird@odVe 3 Bﬁ%‘&@é}mﬁs@@dhﬁgure@ W@ éll&ﬂvh@@;ﬂ&aae near the upper

“PCT/ USZ004/ 002053 and unl at.ched ROSI tio

mwe%frthﬁmeﬁeatforoqn%ssm,@nt el hdwrs e amie el o funning too

%ﬁlﬁvﬂ”ﬂtﬁ f‘aé’meYV thils BR\S2EERU t@'tl%‘goﬁiﬁﬂ‘goéﬂb% SPerate the
pre erably d wvith control pod a

rlatshrewn mnems@nlsm 11 peagas @bqweghgrcﬁ%trqi @0ﬂdt0at/~4|th Qh%msuntng tool

.haua@a r 85Ht¥'eh°‘{“§o gQF&? a:bééﬁma glﬁﬁl% [0l head 16,

8/2h|c|t| heayebyt o top ofistepve @me&d ip tb@@ﬁd@ttﬂn fl8r &@ntr@?pod 10 as
1%1%\/\%? H ;J@%rgl th@ﬁ& 2Mow rbguﬁtrﬁ% ﬂl&%%%%%k?ecﬂg%%%r end of the

so results in=forcin
csiemi 6, a ma@qﬁiapeafpo@smmslﬁggﬁﬁ mtel)dld@upwamfrmmﬁhle plakee80, and a

PGS By dp olisd edhedifoshs. Gectaenadmd BESiuaiod 38 that e
&fogio%ﬁu%g $thecturiahy eaﬁparamg iR lowrer iate {Bbd;dneﬂmotmp mipte 84d
Or avern Brdife Stiesltzep Has T et p e Wb, R ERIShG o2

id PRdssaaNtd I’SWradllﬁlmUplermO 3DmNer b thmﬁardly extending
spllt ring 42, and WI [l resul

%plﬂg%ﬁguw torthedgwer th}g%pﬁga)é? tg\gij{hnrg a suetable receptacle in
d:{ﬁ& Qa8 t14GBr Bfects@%{aﬁbﬁél'dﬁgnﬁéﬁ"ﬁf# 3acﬁr@ﬁé Blupli dy Bﬁhydr&:llc

he outer rin t chet downwar
reayplars 9Poand eque@h!ytaﬁo aplusality pﬁeleptﬁﬁe#anq/wgbpjls fbor couplers 89.

FA QHfthlé sQS§éaefreé EJJMF&I rsZ&t@Fh i5 ti‘ﬁhs! ﬂ?ﬁfdea %/ltﬂmjth@%ﬁélng%2 for

It ring desired re oad 1s effecte
ttrmqmt;lnaafmuct reé%ntnqal aadlngb@n qptlgmnals fiom dhe Aentral ped 10 to a
I retri I
be%?lé \‘;Eetef ﬁ‘@ﬁ#unﬁé‘lﬁno%lgl P?llig%l}ffo%'\géhb {:/orgFB{VBIQ@ 10 so that the pod fits
swithin itsirecgivieg cavity wlmcln aecommodateadiel fullands! ier@th ofatbe control pod.

S o ulbr 5 4 e B e P g oieRo ano ne
plurality of latching arms 22, as shown in Figure 1, the running/retrieval ool may be
activaied to supply pressurized fluid to passageway 75 ( see Figure 4) and thus to
chamber 77, forcing the housing 15 and thus the latch/reirieval cap 24 downward
with respect io head 16 and sleeve 41. As shown in Figure 1, each arm 22 is
attached fo the latch/retrizval cap 24 by connecting rod 28, thrust collar 30, and
preload shear pin 32. The trust collar 30 thus serves as a movable latchdown
actuator supported on the control pod to move the gripping arms between latched

6



10

15

20

25

30

mechanismin the | ocked position with the pins 32
sheared. The running tool nmay 20 thus be hydraulically

W@ trekemss o | atch the pod to the subsea tree. BCT/US2004/002053

techni que for connecting head 16 of the running tool

with the sleeve 41 will now be described. In response

to axial novenent of the |ocking mandrel 70 relative
tandhenistichgd i:Esntnms eT(lm‘s #heartnovdrsad wé sap P4 amdpdoliacd0 with respect

of ci cum‘er tja aced- dogs 72 nove, radi al.l .

Gl PauTas B Wi meamant iong 5853 ok 2t Bligted with control
S axas 27 Owil 5e§d1ﬁnte@§h oF ﬂfeela@ﬂmg/&fhﬁ' 2evAimgrEbott ité Rpective

| ocki ng nandrel 70 may be achi eved

rRI¥QTRRId s, oN 81 %ﬁ%@ncaﬂg R@mrdrf&'atth%gmaqfrﬂla@%qf the pod
' mwsingté@ tﬁms Povmrggoa 3Ieh8@||pe§thafu f@?ce%qn@ pb8 10 by reaction

agre 4. IS e ment | ever arm1
rwifathe rﬁﬁeptaclgmwsmgrﬂézr citys aation alep EﬁSUIt%mor%p éerfmegcamer

f_:éés ﬁﬁ)%ﬁ%é &%Bfﬂg e 3) Bdwnlakd h@ﬁ‘ﬂt %WQF Eﬁﬁtrm 53854}9% d faceiving

lgure 1 ctuator mandr seal e
hgradvel 40 (m bigurseBl an theGleavhdd desurad tnghatop of plate 84. After the

OGS R EBESEEA P AR holfur Plbt TiAR o
Fdlawrdvard emar@‘ the t:ép 2dnvill edsuliliroxatativé aMal B@ﬂ/éh%ﬂ B&Bveen the
RO LT3l B b b ) 8ol o
heszenitly, ;i\c{hwngew th@felmmdieﬂ:rrrﬁﬁoh o éhentetohingy aredd 32. Teeth on the
O RS Sy oo e e e Sl a0 e e oD o
rmbrm@femgvsa FFiie :m@tﬁbrms@a@srm@ fhret 38 @nd\duttdr M@llt rings.

| at chdown nechani sm 11 | ocking the pod 10 in

o the Gesired prelogd isﬂq@q@pﬁ)@r@@@ﬂ@ag p@ggzrvglﬁ |36ear allowing

PG stcRrSHed @Bp 2418 rﬁﬂfe‘ fﬂhﬁélydd%@nvéﬂ?d relBﬁ@ar totthé rihg@adter
extent of the control nber s ar e

CaRroribly SO tharssil TnGat 42dn Tl MEIORESY Fandiker Abaown in
h rF&;ﬁFH ﬁﬂfu QteQ% tHrébd:édQHrtﬁe fitad $6, and the latchdown

ocate r spec centra aXIS of
tmecraamsmcun tr@dqclsacup@stﬁm wigh ﬂr@\mmﬁ §2 sheatedh Thegparing fapl may

G5 By TSR o RALE BRI B W Liocs (bl | BE) 10

and ey techbisegdentdnnebtingriveast!1 Giaf ﬂalelrynmmg tocd withdhe sleeve 41 will

8 b SRR S PatihrhB B CEABHBRE AR REAE kel 0 rlae

storHousingof5, tasexplaimeel 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. Axial movement of the locking mandrel 70 may be achieved by
various mechanisms, including an ROV rotating arm 122 io lower the mandrel 70 io
the position as shown in Figure 4. For this embodirment, lever arm 122 may rotate in
a slot, thereby raising or lowering pin 792 atiached o mandrel 70. For the
embodiment as shown in Figure 10, the actuaior mandrel 70 is sezaled io the head 16
by seals 120, thus becoming a hydraulically powered piston which is axially movable
from the latched position to an unlatched position. Fluid pressure differential above

7
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housing 12 to latch the pod in place, with the
| at chi ng groove 13 on the housing 12 15 being

w0 a@iabisy3 out ward of the control pod. The sl eeR€T/$2004/002053

provides an interior cavity for receiving the head 16

and a portion of the | ocking mandrel 70, and an

exterior which guides the latch retrieval cap 24 and

t &ied Belblvahe Bllddletseah120 thuswoatiolaxixal movement @fsrpamdrel T®relative

EETIRHNEIOE SR NG e -

gmecméédbbe fro@ thé SR0e 41, u@ ehﬁ?emBB@lfnefn@ GRé wum haﬂsmg 15 may be
surface or groove 13 on funnel housin

STReYeR I Garmeas, 16 o mengrep 50, WIS Bebdete Eiecpanism 11
"REiARINEbodTH if BlaBo lohdnyiieli n 2 pl ane substantial Iy

per penhd he central axis of the pod when in
the | aT?mwgrcnpmm meinahers Batare tlpsirablit pesitinged @ipng the periphery of and

URLALHE ré‘kﬁalot%xt Jh%fﬂ‘%jcc% c B@eGrrl gﬁ@gnﬁ‘%nﬁ r?%é‘re%ﬁué@ﬁ‘anged

be acco ver
habmjtrhlge heacna, whléa thedatichdown pcﬂaetqr (@IIaCSO aa sbown lireFigure 4) is

?ﬁhaﬁ\;%caigq %lgp %Pfot%eerglz}a"? gg‘gro? th’% &Ql%\l/éﬁ% ﬁPd axially movable

! Ohal
athl redpeet fodtie godsi ()rtequovee‘(b\e dripgimgemdrbberspintotggipping engagement

Bt 853 Foliite B8 6E e UpsodivBh. Sty shbs<thlsfly hg Frpvep piaty to
i b o e st eyt

oo £ 1T Ao B 22 S rsh SR ER e BRGOL BTt of fae funnel
i néwnz o Iéfé!ﬂ@\legﬁ)d]iﬂ plédé (AR tid amglgroo@m@@hwmusmg 12

to roughly align the control

e use paQd
wPEiRg rr@@fa&@utward 6f e oo tial sk SES Shese > Bioidgs Zenterior cavity
LR rédENIRg tﬂ@t‘\’ééd”% af@ atd?ﬁﬁorpmﬁe ﬂidkﬁprméﬂerWG kd BA\exterior

is ac eved with 0,

t wblcbcgmdﬁ&rtbe;letgln @?irlﬂ\ga%ap 24 @ndtbe colfaisDe which g&w‘gﬁ\g&d axially in
t

aﬁ%’ﬁﬁ%ﬂa lIH'y;drgl(ﬁ:l s evegfésgwtehﬁhléll\ F’Hovégﬁh I%lgs?hq 1(’—;5 \Ag?'gé’ﬁﬁhs 22 thus
wextend fronethewacliar 3@ whichgs yﬂlded dbytt slegvx 4 b imthedonereseiving

Z%%%éépfg ncg'gﬂrgoﬁ‘l 8} Pﬁ the ﬁ.ﬁ\‘ﬂb Fﬁ(S “Ijze dﬂs Qﬁ‘?\ﬁl\ ‘rﬁﬁﬁ?ﬁe@z the arms 22

oére‘mmstarglamhamzbntai canslltbms hn mthld acplame stizstandially _perqeodlcular to
Uil i o o B P ERAT b0y, A4 (e ig anc
huulstdhgwgléf tha ol droam tHead céptagiei pitte tldamayibe aotamplisbed by vertical
SIm%ttibn ohly of the housing 15 and the resulting pivoting action of the arms 22 with
respect fo the ears 35 and the latchdown collar 30, with no rotational movement
about the pod axis reguired.

Figure 11 depicis 2 suitable mechanism for rotationally aligning the conirol
pod housing 82 with the funnel housing 12. In the depicted embodiment, a lug or
other proirusion 104 extends radially outward 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 to roughly align the control pod with respect to
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-t H@omh @ﬂiﬁﬁ@@ﬁwﬁ’é

The ROV may first rotate arm 122 until dogs 72 nove
radially outward to fit 10 within groove 74 in sl eeve

wdad 290406m88by connecting the head 16 with the sSPERUS2044/002053

Pressurized fluid may be passed into cylinder 77 (see
Figure 4) forcing housing 15 downward until ring 38
captures latch/retrieval cap 24. Ports 75, 76 in head
1the fonrslediusimgrsatiat onte akigrmentaydh@ RO\ Ispguhieaddwithin, e.g., 20 °,

Flieas Wil Sharoethe dohmri sBPRocdHaRe 1 DB daery sning the

I Bfotiu8ionl 104 With e A6t B0 VOnde Yot tidraLalgnmnt l%&achh@bahm@ pod may
bet ween the cap 24 and the quter housing 15. Fluid

t Hen hsdloysrachwithip ihey0dter pausing daand Hee |°ﬁt<%°\'&rh RIRSkRnisE activated
(§§ @lsEIOQHH ‘?leuge)m 412 (1% éﬁérﬂgtetéfﬁb&u'h%ﬁf 'tl%‘lu@fmast béY)F‘dVld@‘d on the

housi ng noving Tatch/retrieval cap 24 upward
Alteyigy @howvgﬁ anghiae glot prsvidedrin ﬁg%ccsgr%ﬁgdlugusiﬁg 82. In yet

Agﬁ‘?tf‘@* gmfnagl'n‘?elrﬁ Z’}h@%ﬂtn%r &rcﬂﬂ}fér‘éﬂﬂﬁ Hats Befhe Lﬁﬂaer eng of the

'onal Upwar'd novenent noves Co
cbousing 42 nvayttbe gagled fotgide tlmalugsnméih@plmards As col | ar

30 movgg, W{n%%?ﬁlrl)% fe.dn ??g%{ﬁdd o3 72 1i8Ve Rlchily Bkt to fit

col | ar heé rrng car
awithintgryodt74 imsleens 4 thereby commegqﬁmg &8 heatd 4& withitihdnsleeve 41.

t col.l ar,3Q. Additional. up vemstof rre .

< BFessbirdlndid may bo besRing e 72 CFEFlaule 4f i haysina 15
1ao\ﬁntﬁwm|$t il ﬁﬂ@%&&abﬁggs fatahnetrisal dSH}:U%_ n80&§ 75) T? In?lmad 16
event the i rin oes not extricate jts rom, .
C HEVgRbFuaWS ook Vpeanicara gyRplEn wihpress e ddifld 1oyefgh reise
t Reuding b N@kspedtivegval tool may be increased until the
retrleval shear pins 98 are overstressed, as, shown jin

Fi gur e1@retiifyg aspnispland; Agelrisval anoGR amsiaven ivdugire s may be
Ofatéﬂb% Béﬂvééﬁ tHPERP4 3Ad Eﬁé 6&&?9&%6@% pP@uf fn@mﬂ‘iéhebe Passed

tree. IS agﬁar ent fromthe above discl osure

drtoaiambee? 8 (a8 Figure P vermieg K@dﬁb@cﬂon of

o o' FBb5 Bh8 4 2R (B RV iBinyBECartRf ubei, AR Kep By oves

t ipwpiskl shiuisign $8 arel 42 meyiseparate ragliallytand aratn@H@mm latched
BBk P G b o 2 b rhcbbdfy oo 24 by
abelis 28 uleafdsmAs collao BO mevies giptviaed, coollmﬂ S s;edwedr\bye shedreins 98 to
¢85 }arr%lo Wit gnoa\‘/réqutvPaerd, raising the ring carrier assembly 36, 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 exiricate itself from the groove 40 in the
sleeve 41, the force supplied by the running/retrieval tool may be increased uniil the
retrieval shear pins 98 are oversiressed, as shown in Figure 9, thereby shearing to
allow upward moverment of the thrust collér 30 io release the pod from the iree.

It is apparent from the above disclosure that the latchdown mechanism
preferably is provided above the top plate 84 of the control pod and thus above the
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subsea tree, whether those couplers are hydraulic,
el ectrical or fiber optic, is 5 substantially paralle

W eootloe788dt | on of the | at chdown actuati ng nmechBei/E82004/002053

e.g., housing 15 is hydraulically noved al ong an axis

which is substantially parallel to the axis of the

coupl ers 89, 90. The | atchdown nechani sm as di scl osed
hehaimbet fumeddydhe ¢od haukiag c Aihisgfebture allows the lalohidswn operation to

SRR IR otk e AT b fon may
bibesassgreddor Tres mibtivh ef ﬂcﬂ;cmg)thﬁ t?nﬂeers betwednethe contpbiedd and the
ration o

" SubS et SanehS PSS HOInISR e bYORfe HiE i b iberantings
0|@ebatantwty pgaraliel Bt BTIEORAG IREhddWh Aqstintdmdshanism, e.g.,
es tgg Py&%’ nd of the arns 22 upward, while

gﬁmg icgllygnoved plopgsan ﬁysm lﬁ@u@tapgallyhparallel to the

D%Qié'd?@h@cétﬂﬂéfs%g 09, frieqSicRdowh fdendhiam éstlé‘élgsed herem thus
el ectrical 15 couplers. Mreover, during both [atching

aREPVidRs Eiehing farke whjspl mexvesteangel ek 19 6ownwafdamthla the housing
ﬁgg%{n aﬁ@’i’ srg%{eég’tﬁ tlﬁ@ Hﬁ%ﬂi&s%l? Einebylﬁglﬂg force of the
1 cpeplags, ﬂ!ﬁi’t‘dhe@ cogded tejlabiydeslaﬁl @Ipragatloo lSth ey cbtmiﬂts @f response

e the inner end of each arm so that
dﬁél{hﬁe’gﬁ ﬁ)l?ea ng a separating force on the hydraulic

coupl ebPsring tl’m miatd;hmgvdpecatmgstmmdmxenmritpf thedadusing 15

ofteie s BB B8 ot Fecainl Fodicte M BB, AR GRS orms

r eagages ﬂrnealduamfﬁm@ movdan %pém:tmg If?l@e dhahe aydaulihahs electrical
om,two 0o i ed fo

. he
hFATAES Jh8eeblEe Buhing B 1A p R SR RG, 08 applied fagoe due to
Uhydtlfauh? pgzssbf@&n@ﬁhg bﬁtl@lﬁﬁdsmrg]; m@fdwtnﬁéwsf y R mééﬂéiﬁéél
el ecte ree ur S O an
m@e&% HE@'\E R'ﬂ Lﬁgw?@n Figure) 1&?31%%06%0&8% wethe radially

canwaw eﬂ@%f%@@ﬁhfmfzzrthanth@ﬂnépéﬂmwﬁoﬁ drfh, %B €hat during
receptacle plate movenent of the housin

- 19nlggrhing,a SRPaIEERg ﬁgjce 9ntﬂr~mby%raule9 ¢auply issprokided which is

d QMﬁ‘é‘Eﬁﬁt‘i’al S4B Pthaffthé BEF'%*‘{%@#@E’% gr%dvﬁére tPl‘lcﬂﬁén-nent of the

gure 12 depicts contr
r é@@wngdﬁe Tml@raﬁ@aqqal taylvamtage prayrrasil ip alatchinganchan unlatching

gngE %tcth fronPiid ¢ Ra%%ﬂ?%ﬂ% a‘méd 'fcﬂc? hﬁg 80 Yﬂ/& %Hﬁch&essure

onen S oOn
cenmnngJn thajhmmﬂﬁw Duringhenlatohpige the:enthe central pod rdnethus be

?ﬁgﬁ ?%E%C@oaalgtaﬁée OJ t %re%ufgﬁﬁﬁs M a%elngﬁ tgtJ] crbnﬁggﬁﬁg couplers
in the bottom of the control pod from their mating components in the receptacle plate
14. Upward movement of the housing 15 duiing unlatching is thus axially opposite to
downward movemeni of the housing 15 during laiching.

Figure 12 depicis control pod 10 laiched within the receptacls housing 12 by
the plurality of laiching arms 22. The control 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 plate 14 of the subsea tree or other subsea oilfield
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10 WO 2004/ 067883 PCT/ US2004/ 002053 structure. A
sui tably hydraulic powered running tool 10 as shown in

wWo-2@ue7888 has thus been physically renoved fPONUS1084/002053

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

subsequently may be reinstalled with the head 16
positioned and within the sleeve 41, and the running

t siplctdf@. tA elm't&my hycrbgid powered almimg foel 40 a5 sBAwh iroRiguret3 has

" fehech Phypica bg:?(@pgronbﬂﬁ"@‘cb géi{ag@@wgm Figure 12, and

hewsddtientdy miay lbbfrbﬁlaﬁilletﬂ &ﬁth l!h@ he&d 46 @okifivesd amwnam the sleeve
that the control pa ded on the su [_‘

i il anbberiamng foql Dtttse¥ a%twarqu forinlgiehy theah mﬁﬁf thg receptacle
f HHGIRG, dsCsHownn Higurd '@efdr'i‘étﬁﬁ{fél%‘ﬂthescdﬂilﬂ ]pb@ Eroh ﬂhbdeceptacle

and el éctrical connectors at the bottom of the pod are
10owsipGi cal | y separated fromthe |atchdown nmechani sm

whi ch ﬁ%ﬁ}r@ﬂ‘%ﬁt fe%ﬁg% IBE’ﬁ{e |ﬁ9§1tloﬂfls tHae ttfé)é’oﬁtt‘bl PE(? rr]ﬁa{yfh’cge landed on

The | at cifdown nec us need not fit
atheasubsea wreerin amosiiiontpsior isf locking fhedpechie fhhéreter defuribgr feature of

p{h°V|h9é;ﬂ%n i0 6t ?ﬁeef?&&%lnﬂ gmﬁcltaﬂ gonﬂégtég}?ta? d tﬁcﬁ{ﬂnﬁ‘gf the pod are

ace near an up ousl
c phyemeallgrsepamtmronmaye daatshdoavrt rrmeclumesmtvdnch ¢mtnelctsdhp agpper end

BB 0 ARSI e BNt Fob BB e s

Obéfwﬁnd:hé botieinfehdpod ahdthd iree Bept@iding thef neoeptanle housing

B e oK P sOHTe g NS PR K T BEBPIAGIR iy & camera on
I aHROE Ny abs0kd ineadpefabeih@l the fadl it pPopetlyrdoaiened Before locking

response to hydraulic pressure, downward notion of the
hiispedtorthe 36€r ot ates the arns 22 to.latch the control

pod t OTh& BomtPdI Polndylhbe RilchedtdaT sLibsBR \RIEA straétuld 1By a hot line
housi ng 15 rotates the arns to unlatch the control

- gxtepdingifeapm pn RQY do meve tig hoysing 19as@diseHssad a@@Yﬁsﬁﬂd both the

% @Eﬁ ahlf %n‘%{%ﬁ%éﬁé@?é Qé‘r Feggfr?‘ %ﬁ uﬂl%?ﬁéah@ktend:gg éo the

ceu@a@r ldildﬁﬁmnﬂ&ttg hystragliel pregsuie; downward matien atihationging 15
t
e s S0 il PRSI S e SOLERGAT gy
t hoveotentaf thiel Hausing Eft notatesjthe arms tamnlatdnmeaaoyltml pod for retrieval.

eRRQU BBt ined LRtPSS AL Bhirbipdd Shd e S BSES ofRid s Rlctifie whether
hydraulic, electrical or fiber optic, will thus have coupler components extending
through a lower mounting plate of the control pod and mating components extending
through the upper receptacle plate of the subsea oilfield structure.

In an exemplary embodiment, 2 subsea ires is the disclosed form of the
subsea oilfield structure io be conirolled by the conirol pod. Those skilled in the art
will appreciate that subsea oiliield struciures other ihan frees may similarly be
controlled by the control pod and latchdown meachanisim as disclosed herein.

While preferred embodiments of the present invention have been illustrated in
detail, it is apparent that modifications and adaptations of the preferred embodiments

11



subsea oilfield structure to be controlled by the
control pod. Those skilled in the art w/ll appreciate

wo baus/os1sssea oil field structures other than trePeFUSEN4/002053
simlarly be controlled by the control pod and
| at chdown mechani sm as di scl osed herein. 30 Wile
preferred enbodi nents of the present invention have

b@mrbfcbbnl t6thbsé Qldléédhn tHetadti IHowsver,dt isppae ];enpresglgumderstood that
nodi fications an atlons erre
e e bbb 208 o hE B E AT bSthe o hp prosen
 OfebhtidrPad BASErRK etdlidwing bRis . However, it s to
be expressly understood that such modi fi cations and
adaptations are within the spirit and scope of the
present invention as set forth in the follow ng
clainms. 12 WD 2004/ 067883 PCT/ US2004/ 002053 d ains 1
A pod-| at chdown mechani smfor |atching a control pod
to a subsea oilfield structure having control |ines
extending to a coupler conponent supported on 5 a
receptacle plate on the subsea oilfield structure for
cooperation with a coupl er conponent supported on a
| ower mounting plate on the control pod, the |atchdown
mechani sm conpri sing: a subsea receptacl e housing
secured to the subsea structure for receiving the -
control pod therein and having a | atching surface at
an upper end of the receptacle 10 housing; a |atchdown
actuator novably supported on the control pod; and a
plurality of gripping arns for engagenent and
di sengagenent with the latching surface to
sel ectively connect and di sconnect the control pod
fromthe oilfield structure in response to novenent
of the | atchdown actuator. 15 2. A | atchdown nechani sm
as defined in Caiml1, further conprising: the
| at ching surface on the receptacle housing includes at
| east one recess in
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an inner surface of the receptacle housing for
receiving the plurality of gripping arns. 20 3. A

woO ad0dlodsemn mechani smas defined in Caiml, whrCBURWANE2053

| at chdown actuator is novable along a central axis
substantially coaxially with a control pod central
axis. 4. A latchdown nechanismas defined in Claiml,
Weelimsn t he | atchdown 25 actuator conprises a collar
movabl e between an unl atched position and a | atched
position and pivotally connected to the plurality of

gri ppi ﬂg arABod 116N MmeEhatisrth i6r lathitigad EéntrdPhod to a subsea
arms into and out of engagenent with the

|gra'ﬂf§a4ﬁi pluGiuer W@gowrﬁwéhnmwe\m # 604RIpcompPEnest ggpported on
29%(:&)@5@@% Cfl W%e@%lﬂé@ stl@ctu?e If(‘}“?’tc,‘?:JBBé’t‘él'floﬁ%’ltlﬂl533t Supler

as defi1 ned aimi4 rrtprlsm
hyamagmrdaﬂupporﬁeﬂ/\em édowerrmpu@t"tgomia efmthﬁ@@ntrgl pask the latchdown

I yéﬁg | at ched and unl atched, positions.
5%"%”'9?‘[ C d‘%vm fechani sm as defined in CI aim 4,
furt hea subsga ieseptgcle housingveecdied teih@adbsega sttustre for receiving the
sec

< i pob tndit FRPhRg R el st B IR R of B fogptacte
6howding;ei N each of the 10 gripping arns Iles Wi th the
The  comtrsowbariehTNabksupao it Pucsishood oy

I at chd@mramgz begiisiin@armiefor reagagém&taarm cﬁser‘fgagbh@ht Wlth the
nmpr.1sin rrng carrier assenb

o fatEhiR SV AspClo arE LY GaRR ZPa IacPTReshe odntr)pod fom the

S gfield Qﬂuéthn% nﬁ'réé;ﬂirisb)to flovBfricPPbNBeasiRddvin Bo@ageENt
with the latching surface on the receptacle housing.

9. A |l atchdown nmechani smas defined in O aim8,
furthep Cormiétéﬁc{bgvn mbEl?anﬁérﬁ%‘é%éﬂHéb HiemiAN, mﬁr%mahpnsmg

sl eeve groove; spl ring 1s recel ved
wi t hi ntmﬁetcbine@u@age @a\tlae mntacreehty:snwnﬁlgdaﬁi akleastcone 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 substantially coaxially with a control pod

central axis.

4, A latchdown mechanism as defined in Claim 1, wherein the latchdown
actuator comprises a collar movable between an unlatched position and a laiched
position and pivotally connecied to the plurality of gripping arms, thereby moving the
plurality of gripping arms inio and out of engagement wiih the latching surfzce on the

receptacle housing.
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in engagenent with the |atching surface. 10. A
| at chdown nmechani sm as defined in daim8, further

w@eopi6Bhg: a shear menber for interconnecti NBCT/B2004/002053

ring carrier assenbly with the collar, 25 such that

t he shear nenber may shear to release the collar from
the ring carrier assenbly to nove the plurality of

gri ppisg arAmatHdowdf achiitogssBefined ih [TIAike4, | faiticdr ddBnprising:
surface. 11. A | atchdown nechani sm as_ defi nefj in O ai W

1, fura Rdraglisaly ipswaged ruspingrigolder RYing diR Foflar pelvegihe latched
t D& Dﬁﬁ%@%o@ﬂﬂﬂ&y ng being provided with an axially

ext endi ng sl ot having a radial thickness sized to

receive a protrusion on the 14 WO 2004/ 067883

PCT/ USR004/ : i

r ecep%a’cl e /ﬁ%ﬁ%ﬁ]ﬁév W%Eaﬁaor?%r{‘%g?aeiﬁﬁéﬁ gllo(?ls W%@%@P BSmprising:
cont r ohn ppeardiy éxterdipg steeve setired éa thet cantrel pesifir gyiding

prior to activating the | atchdowmn nechanism 5 12. A

I 5108!%‘8%0%8%'%51 smas defined in aim1l, further
conprising: a |locking nmandrel on a running t ool

axially nmovgbl e with respect to - UNJ . tpal, head

from afr unl EREIEROWPFTehapiem 35 Befiisdl 1p ddaint Brivhalifiteach of the
t Eﬁépih@ arrhé N8s With tieoplanb eabstaAtislg|peepandidujarse aweattal axis of the
the control pad;, a sleeve secured to the pod and

h&ontFR PRd vy g the tehedRositiolei vi ng the 10 runni ng

tool head; and one or nore | ocking nenbers radially

movable wth respect to the running tool head in o
respon8e t o™ lpighdovomesasnistpasdelingd fE-ialm ﬁaﬁ‘d&i \§f cergprising:

lock theng léﬂﬂ'erﬂ%_séémblg rAga iy b@vaREofthekRve Badlskcluding a split ring
defi’ne further

| at chdown mscLanl sm a din dam12,

carsecuting;theapleralityiof gEppiagiasims b engagameast withdhe Jatehing surface on
rrﬁ.lvee@agb a?fe ﬂ(ﬂgir{gocki ng mandrel with respect to the
ing tt ool head. '

runni n . 14. A | at chdown nechani sm as

-defined in Caim12, wherein the |ocking 20 mandrel

is a hydrauli .St Ok far
url oc kg' q poé i@?\ﬁ)&@%&g@ﬁ&ﬁsﬂ a5t finBB YiPBlafm 8] RIRHAR comprising:
the sleeve includes an internal sleeve groove; and
the split ring is received within the sleeve groove when the gripping arms are

in engagement with the latching surface.

10. A latchdown mechanism as defined in Claim 8, further comprising:

a shear member for interconnecting the ring carrier assembly with the collar,
such that the shear member may shear to release the collar from the ring carrier
assembly to move the plurality of gripping arms out of engagement with the latching
surface.

11. A laichdown mechanism as defined in Claim 1, further comprising:
one of the conirol pod and the recepiacle housing being provided with an
axially extending slot having a radial thickness sized to receive a protrusion on the
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| ocked position. 15. A pod | atchdown mechani sm for
| atching a control pod and related control lines to a

weniwdmersed | fi el d structure, the | atchdown nechegi/E82004/002053

conprising: 25 a subsea receptacle housing secured to
the subsea structure and having a | atching surface
including at It one recess in an inner surface of the

r edmbﬁﬁieecommpbm gnd ¢hecr@ickptaclethoalsing foetotatimmatiyaligning the

60T Rod it tmepect 3t oo fianls iaubit arcs Bae GG Bie tatchdown

engBaARA. W th the 30 | at chi ng surface of the
recept acl e housi ng; and 15 WD 2004/ 067883
PCT/ US2004/ 002053 the plurality of gripping arns are

posi ti gped RIABHAVPRELRAREN RidehiR8d FPOIEA!1, RRther @bmprising:
engagenent and di sengagenent with the at chi ng surface

t o sel adagking pandrgherd atrunmag ol @zs'ﬁllﬁeafpvelwe V\ﬂtbmaﬁmcté@a running
G854 BRI ERRPANSr, Buc BRI fgrin oo

|hs®ﬂaﬁ saladivelynectrad todheeontralgod; one of the control
S R L T
twrrrmmgetonéhaaqgramtir usi on on the ot her of the control

pod and the rec acl e housin or atl naII
al i gn|ﬂ@e{’h@°i%ﬁ‘r‘)c’[§'ﬁ9ﬁ%?m d ré\ﬁ%?b ?‘8¥% & With JEppget to the running tool
r bead iriedspohsaitdl adal pridveimdnt ofithiel luekind thahti el kalock tieswunning tool
gﬁcha]ni @lm 17. A latchdown nechanismas defined in

fq fe §18feher conprising: an upwardly extending
sl eeve secured to the control pod for guiding 15
novenment of the collar; and each _of the plurali

o1 o A8 areghdo eI 8 tpiBe (n,ClaTa 120 furier govgprising:

to thg c%?{ktrh@éhé?@éin?érc%nﬁ@ﬁhg @8l ﬁé@érﬂbhﬁ’onHéY&k ﬁ%andrel with
the coll ar. A pod down nechani sm for [ atching

arespect ol the (ls'enm@g tpol bﬁ%a

14. ' Alatchdown mechanism as defined in Claim 12, wherein the locking
mandrel is a hydraulically powered piston movable from an unlocked position to a
locked position.

15. A pod latchdown mechanism for latching a control pod and related
control lines to a subsea oilfield structure, the latchdown mechanism comprising:

a subsea receptacle housing secured to the subsea siructure and having a
latching surface including ai least one recess in an inner surface of ithe recepiacle
housing;

a collar movable between an unlaiched position and a latched position,
thersby moving a plurality of gripping arms inio and out of engagemeni with ihe
latching surface of the receptacle housing; and
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20 oilfield structure, the | atchdown nmechani sm
conprising: a subsea receptacle housing secured to the

w@ivsmersss ruct ure for receiving the control ppdI/US2004/002053

therein; a | atchdown actuator novably supported on the
control pod; and a plurality of gripping arns
positioned along a periphery of the control pod for

25 sel ahé pirality ohgésEng amislad FRitbABE Mg A\péripHeMeof the control
recegacle hOUSI(r;?g‘\’ﬁ’,fhhe IuralltM of gqu_pplr;%&arms .
beva oh £PgRgRM§N {eaoemephwity fia lphingoyrege o selgetively
nootseBt alf disébtthdchiHasbmia] B6d fféinQhe bifficld sHﬁ‘éttQFﬁegiH?Qsponse to

position produces a decoupling force between
cdRPYIMeRf thpgollaie subsea structure greater than an
unl at ching force-of . the | atchdown actuator. 30 19. A
| at chdown nmechani smas defined in Caim18, further

conpri slifag: A laBhdovpooereeEsss dedredEpOBim d6206ther comprising:
subsea Jn%cd?%@ﬁ%n?tgcp %%g ?ﬁg Xtﬁé(:?%:l%ﬁ?a%\’é f\&fﬁ'ﬁ@fl{%@é& ptdided with an

receive the contr g axl a
s udallyrexieriding slhehaving a eadialthicknes’s dides! tosataiod apoatrusion on the

t usj including an ipner, profile to

| SRuRFBe Bnfol o 3l e Prapteds Bafiug R PRSI Fodifo the

r exminobpod withwespeehto the redepthald bbdsing peaoct toaictivatitigtthe latchdown
respect .to the control pod. 20. A | atchdown nechani sm
a@géﬁmﬂ'ﬂ' in Claim1l18, further conprising: one of

the control pod and the receptacl e housing being

provi dec% with an, axially extending slot having a o
radial hi cKMBEEAQND SpaNeniceLes defineddh &iaitsT b Aldieraeenprising:
ot her @ Jprg retxfér{dir@ogeé\redsécneed@Qﬁ@kaﬁdr&ddaa_lfﬁ@ﬂding

for rotati onal?y aligning the 10 control pod w

r depwrpentof thrcolleEedithcl e housing prior to activating

the |l a ' 2l AWM htec
Tochan ooy oS Br ey opi s pllai) ¥OHRtod to e collar and to
pdbe senirelyodatiaspasition redisdy quiward pkthe collaict ur e havi ng

control lines extending through a 15 receptacle plate

on the subsea oilfield structure for cooperation with

cont r ol18} i nAspasiiatahdowy niéohanish for latohing awontrolmepdpbat subsea

ObilkiB RRkE! th8PSlehddith h%%ﬁ%?%omprising:

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

a latchdown actuator movably supported on the control pod; and

a plurality of gripping arms positioned along a periphery of the control pod for
selective engagement and disengagement with the receptacle housing, the plurality
of gripping arms being pivoially connacied to the conirol pod such that movement of
the latchdown acituaior 10 an unlaiched position produces a decoupling force
between the conirol pod and the subsea siruciure greater than an unlafching force of
the latchdown actuaior.

19. A latchdown mechanism as defined in Claim 18, further comprising:
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mechani sm conpri sing: a subsea receptacl e housing
secured to the subsea structure for receiving the

wae o0eisspod t herein and having an interior | aPChiugz04/002053

surface at an upper end of the 20 receptacl e housing;

a | atchdown actuator supported on the control pod; a
plurality of gripping arns positioned along a

peri phae y;ubéeet feeepiacter ldusingochdsoa cavitydbereinetotreagive the control pod

dl Af %p g )t'm\;\n%rg%p:qggpalfm@eceg %,%% 03 ?gﬁlﬁﬁé%vtﬂghceptacle

Ohélfdu‘iﬁ iﬁcféﬁf rUinfel profiRstpeatsl trteocdrhml badi tmtllrevwbgéa structure in
act uator one of t control
- ESBARSR oAV HPTSas [%},C*HOW. St vl sostido e grontrol pod.

extending slot having a radial thlckness sized to

receive a protrusion on the other of the cg rol pod . .

and t R0.r edejptchslownpachanism ap defined indrigin v itui“gﬁi' gf:gnpnsmg:

the ot §heRBAIYY Cﬁd@l érﬁﬁﬁ@%ﬁﬁaél@ ﬁoﬂﬁﬁ& Bbﬁ‘l%'pﬁ‘ovided with an

housi ng prior to activating t

namamzx.tmdmg smwavaogﬂacremastmlqkww%m Boolys @ probusign on the
[

cBireF LR REARI R herBbbfiabie oubindi i ationdl Afthing the

heorstial goi mdthueepedi to trearecepiaclerravieing prior hha¢tWﬁ‘ém9 the latchdown

surfﬁce of the receptacle housing for receiving the

?l'ﬁ}" of gripping arns. 5 23. A | atchdown
mechani sm as defined in Caim2l, wherein the

E e L S e e N e

NMBYd BEntrdl xR mraaéuas)ea@‘m@d isErDteR aa\msg casntml an@b extendifig through a
on th

LB i o b 3 S i g o

d@fdeﬁ&ﬂg'tﬁro@bﬁ'aﬂb@ér mbUhiiREplateOsPiHesdonrol péd) theplatdtdown
ext endi hg sl eeve secured to the control pod for

gMeghARISMRAPBAASING of a col lar; and each of the

pl ur al ?%Mbéga %Q:bﬂi%bl&\cﬁfsmb StcArdd %Qhé‘bhﬂsé@étﬂkﬁﬂeﬁf& receiving the

the collar the control pod at a positio
r gantsolippddheneiny ancbhaving ag dnterer latching 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 control 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; and

one of the control pod and the recaptacle housing being provided with an
axially extending slot having a radial thickness sized to recsive a proirusion on the
other of the conirol pod and ihe receptacle housing for rotztionally aligning the
control pod with respect o the recepiacle housing prior fo aclivating the laichdown

mechanism.
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15 25. A |l atchdown nechani smas defined in Caimi1l,
further conprising: a |ocking mandrel axially novable

wowdaoh/osmspect to a tool head froman unl ockedP@DER1000002053

to a | ocked position, such that the tool head is
selectively secured to the control pod; 20 a sleeve
secured to the pod and having a central bore for

recei vpag tAQatbl@dﬂwn heeHaniemdcsadefined imrmmc Karthger compnsmg
manbers radi al | vable with r S ect. to

in thedatebin Cg1oNH6 & ‘P‘I‘ﬁé“@ e ﬁa aﬂ%ﬁaF ane recess in
tQnl lﬁﬁéﬁ' durick @Pthde@dptatlelHMRising| feE¢eivitg thS plufality of gnpplng arms.

| at chdown rrechanlsm as defined in daim?2l, where
the plurality of *gripping arns are pivotally

connechgd tg Iétjaﬁd&%‘HeQ:haHQﬁl a%’@é?inbﬁ% CTERVWEIE Whefdin iktElatchdown

| at chdown actuator to an un hed position produces a
dectuato cagniirises @ ¢ralianaenable ib@’fw,‘%ﬁﬂ arpunigished pgsitip and a latched

S K)*i’é@’g Sﬁ\'épe%y“’rhmgwgé igj a@[xrathﬂlacg B! i A B Bk ©f Bhgagement

with the latching surface on the receptacle housing.

24. A latchdown mechanism as defined in Claim 21, further comprising:

an upwardly extending sleeve secured to the control pod for guiding
movement of a collar; and

each of the plurality of gripping arms are pivotally mounted to the collar and to
the control pod at a position radially outward of the collar.

25. A latchdown mechanism as defined in Claim 1, further comprising:

a locking mandrel axially movable with respect to a tool head from an |
unlocked position to a locked position, such that the tool head is selectively secured
to the control pod;

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

one or more locking members radially movable with respect to the tool head in
response to axial movement of the locking mandrel to lock the tool head to the

sleeve.

26. A lzatchdown mechanism as defined in Claim 21, wherein the plurality of
gripping arms are pivoially connected to the control pod such that movement of the
latchdown aciuator to an unlaiched position produces a decoupling force between
the conirol pod and the subsea siruciure greaier than an unlatching force of the

latchdown actuator.
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