SUBSEA STRUCTURE FLOW.I NE CONNECTOR ASSEMBLY BACKGROUND OF
| NVENTI ONVEi2813088¢43t he | nvention [0001] The present i nver?tclTberZPQ/‘Q?’éé

to subsea structure flow ine connection systens. Mire particul arly,
the present invention relates to systens whereby a fly-in connector
is joined to subsea structures so as to establish a flow

communi cation therewth. Mre particularly, the present invention
relates to a rovaine connect or assenbly for use with large bore

coorect SUBSTA STRUCTIRE AW D CONNECTORASSEMBLY

[ 0002] Fl oW i nes are used to interconnect pieces of subsea oil-field
equi pnent for fluid comunication, i.e. hydrocarbons (oil/gas),
i njection fluids/gases or hydraul i c fluid. They generally take the

form of sonewhat flep @@E with
subsea mat abl e conne(}:;t‘%rs at erther eggF]I)’le cﬂﬁl Y, E‘TGQPE

installed by being | owered into pl ace from a pipe-laying vessel, with
the final positioning and rrwslkeR£l0l connectors carried out
by.di vers or by an ROV. Short ¢%9 I Bvﬁ Nand pipes are
used to interconnect adjacent pieces of subsea equi pnment. [0003]
Exanpl es of subsea equi pnent that may be interconnected using
flowines include subsea Christmas trees, manifolds, pipeline end

term nats[t ; u ( ﬁ'h'éﬂeseﬁ?ﬂ%ﬂlﬂ)nsrteﬁ%‘ssto slabé%‘ﬁ@%ctﬁfeeﬂf\%ﬁ’é Sorftectitlly sR@{elﬁfér More

subsea turesthat require flowine or hydraulic connectio

Thi s equpapitelatly] thet yrpsapélinwention atletds ot systems ediseady a YiPin connector is joined to
2013/ 089 43PCT/ 3862012/ 008)46%&1 804 When t her.e arehseve IMdi ff?_{.er?t

pi eces OF S@ﬁlﬂrﬁ T 0025HE FREEER GhHaY enmunication t erewith. More particularly, the

present invention relates to a flowline connector assembly for use with large bore connections,

e.g. 2 inch and above bore connection, between the fly-in connector and the flowline connector.

Background

(00021 Flowlines are used to interconnect pieces of subsea oil-field equipment for fluid
communication, i.e. hydrocarbons (oil/gas), injection fluids/gases or hydraulic fluid. They
generally take the form of somewhat flexible armoured hoses or pipes, provided with subsea
matable connectors at either end. Typically, they are installed by being lowered into place from
a pipe-laying vessel, with the final positioning and make-up of the end connectors carried out
by divers or by an ROV. Short ROV-installable hoses and pipes are used to interconnect

adjacent pieces of subsea equipment.

[0003] Examples of subsea equipment that may be interconnected using flowlines include
subsea Christmas frees, manifolds, pipeline end terminations (PLET), capping stacks, blowout
preventors or any other subsea structures that require flowline or hydraulic connections. This

equipment is typically located on the seabed.



i nstal | aty,@n,poshdhg necessary pipes and flow ines can bgcrear012/000466
ti me-consumng and difficult. An end of each flowine is genera(OI y

| onered vertically to the seabed froma pipe-laying or installation
vessel. The flowine is then laid out horizontally between the points

to be i MbesAONNEEEEGherbhard |sevdrhinQifeerelst bs tde@qlBmest b ey dnfef@mhected,
t he seabed bed by an ROV. The end connectors are aligned with the

subsea dnsialiationtof themegedsery pipesfand flowliagaicande imedcdnsummighand difcult. An end of

liquid an r gas.tight,..connections..[0005]A kno t ype qf .connect .
For 't he PP aenAas i skt BIVEEE] YahGii Bae e g’ ¢ Phediats o etdlation
equi preRles@$ TRSTIWIRRs Rdr 1aRT out HeFiRoRa11 A b¥)ebh @RpoiRido Be MkidBEnected. The
second part fitted to the end of a flowine. In use, the second part

i s | onerfewlingsade smushidien dg refogvedhiomshe seabbd ded bprnddVeThaend cdmmectors are
first. A.Divot. .th i t t .and. att
1 ou | ndtZpdhi BEIRA kR (G o P GaRAt DR BRS LR SRyor gas

whi ch t hight,|conbdciiensray be |aid away al ong the sea bed, and in which
the connector first and second mating parts are axially aligned for

make- up fluid-tight connection between.them [L0006]In order to.
connect [Qé\(?ﬁou ?‘F%W??%%Of)&m{“ﬁ‘ét%g‘lﬁ ‘ﬁﬁﬁﬁ%"’qmmﬂﬁeﬂ ﬁ'@ga fRQyged to a piece of
speci al GRMARGHiIPMENKAQAWECrEsed chidth Rdch 8Pdiwel IR, fid £RMaBRAPIRYEEparf Afed to the
flying | eads connect the ends of flowines to subsea equi pman}tg, such

as conneadiofg Hawline &nuswithgeasont part inloventditosvarduths saa bedendiis sahbed from
dto d | i Apkd th d X
caor” 2PV gl LBV R BRGARREREL ol L BHF b Pl Rl At o

deeper \wattehingever aito A0feReralbioaibontansssitiond inv ehidtl 88 ARG nddsebe laid away
utilized, [0007]Different configurations of flyi ng | eads are ] ]
pr esent [3Prgap Sebes; andus Viise Shosommpsiphrst pad aeeond mating grEd Atfeeialiypligned

t he el e%ﬁ“ﬁkéﬁgp ?Eﬁﬂﬁﬁq%'?ﬁ&%%%‘%é{ are hydraulic flying I eads

or steel yi types ' eads may house lines for
nonitori ngq control and, when necessary, chem cal injection in the ]
subsea 403¢6dm Irgederity sonpgct vagauhHewhesseloi the eanpmeanion k¢ epean floor, special

[0008] T LG T L Wi I 6 .£0 n
{ her mpl SE TR AsEn op "D JERRC AEOTRB oIk PRSI Rad; connest the ends of
ar r angerflawtlines tongubeea egquijpmeent, lstich a¢ ennnadtingrte aswnokpueiadrna manifibld|or Zeihea tree

as the inner |ayer. r.einforcenent | ayer i s provided around the_ .
[t er nal® BroguPanaplifa s st 2b e b rad: f Shaloseaiay fiying leads
ther et 0 30cd@etted BJ U0sELNBERERHI Ui} e8] InFREDdr v dtér8 Ushedr SndE QUh IR Okrated
each end of the thernopl aqgﬁc hoSes. The eﬁ%l fittings are typi caﬂi g&fa ©
vehicles (ROV} are utilized.
[0007]  Different configurations of flying leads are presently available. Two types of flying
“leads for interconnecting the elements of a subsea production system are hydraulic flying leads
or steel flying leads. Both types of leads may house lines for monitoring, control and, when
necessary, chemical injection in the subsea system. Each type of lead has benefits and

limitations.

[0008]  The hydraulic flying leads commonly are made up of thermoplastic hoses of various

sizes and configurations. In known arrangement, a nylon "type 11" internal pressure sheath is

utilized as the inner layer. A reinforcement layer is provided around the internal pressure

sheath. A polyurethane outer sheath is bonded thereto so as to provide waterproofing. End

fittings are provided on each end of the thermoplastic hoses. The end fittings are typically
2



crinped OfoSYRAREsQNt 0 the hose. Connected to the end figdiddddeMdosss
each of the ends of the hoses is a nmultiple quick-connect junction

plate. This plate provides the connection plate between the subsea
equi pnent and.conmuni cation lines. It is usually installed using ROV

uni t subgkgped @A} otb thd husagComected pé treantl Ifittilgi ongaul eflthdends ef tie hoses
col l ection of separate steel tubes bundled within a flexibhle vented

pl asti c 1 aFeultigigsuick-gopnedt jansigp plate. Hus plate wawﬁétﬂﬂp@nn%nﬁap}ﬁtmeetweén the
o T . el . . . ' :
end of tREAEHLEREEE hyRRH e, FRARGAAY BRI IR KA S LRRE

end connections and wel ded into socket fitting in the opposing
juncti orl0B0%Yt e Heslnidying deasls presendy pleingeusedrdefing ratdlection ofisepatatioystee] tubes

neans of units supsea. [0010 > Qf. t robl eng~with the . .
ox oti e BoNeg oMk, B ReRte P hiRe Bhd DR, & Toibrei e gad onpgetion
| ess t hagontaiting Religple duid¥cdimectepchéttiiepMtedbdine&itnt it ProviddPhl esht éhd of the
respect to large bore f&%lg' cations (bores of two inches or greater

a

t han twdubese Fhs)indipiiu & apprayed ntethe respestiviei enddeqmnpetians apdewelded into
transpor ] el .t Jukd e a i.cat.lons, | e
pr essr deei AERFhe diBothi bl oot B0 PR ICERT pshtf 1RG0 by
pr essur egednbaf ROApaniat smbkdae fl owl i ne fromthe equi pnent. As such,

t hey woul d generally be ineffective in supporting the connection

e to prigdfle” 2ondht e buRE YL B il Sheel G, Al Vo BGell o

for | ar gendlidicgess@ilesctabn ONS irdhes, WdyCite @RtemelyndiffRnt tb iestdl @ah respect to large
pressures involved in such applications. [0011]In the past, various

pat ent s Dps% @PRlsatens (PaTesof Ao drrhet BE cater B e iaelinsk dior darge bores, flexible or
assenbl '_/r?@% péglr}sg ﬁeégrw ltr‘ans,pgg%r c mhel\ﬂfhi%‘in (lsa(}%f Q&Qzaﬁgﬁ&‘ﬁ‘aﬂs e I%‘péé Oéressures

28, 198 t al. escri bes a subsea oW i connéct or
r enot el yinedwek thidrtg aeate igedatersepayatort ipresturtd, dwl ipnssires éhat cedrateahé dlowline

second flow i ne at a ,subnerged | ocation w thout the use of divers. )
Seal o i i ERECGHRIESr ANEY ey TR L ESPSral B Ies e gB S uRRREURE Bt Gonection

bring t RgdeomMeedtedt of Srehl BreSdtids2 Q- subh P NEEHA! dSRRHERLS AW RP [pYolild 8 Subsea
are renotely connected to respective subnerged lines at the sane tine

as the flloviienconnectingnssembly. whioh 12f beSisePdpe fargdboredappdigatians, andswhiell can
on March_. .J. Reneau, ..desgri bes a grip-and-seal
mechani c‘gﬁ?s§£n%§§?<ér %6quﬁsgquﬁ%v%i\6eﬁﬁ3§?%}a}pp lﬁatbo ticular, flowines

have separately actuated gripping and sealing assenblies which are
act uat ed08y1]hy dnathki paspr esmus epdtants hree heshed irelating vatsstisqaofowiiomonnection

using I nter AL YrdIak et TRS PG Mo, Wi 0TBC NS TP ApS 28, 1987 to Baugh et al.,
describes a subsea flowline connector for remotely connecting and releasing a first flowline to a
complementary second flowline at a submerged location without the use of divers. Seals in the
connector may be remotely replaced without the need to bring the connector to the surface. A
bundle of control/supply lines are remotely connected to respective submerged lines at the same

time as the flowline is connected.

[0012] U.S. Patent No. 4,728,125, issued on March I, 1988 to B. J. Reneau, describes a
grip-and-seal mechanically-locking flowline connector. In particular, flowlines have separately
actuated gripping and sealing assemblies which are actuated by hydraulic pressure but are held

in actuated positions using internally mounted mechanical-type mechanisms.




WO 2013/ G§3643Redés3G2012/ 000466 [0013] U. S. Patent No. 5, P@%G%ﬂﬁmﬂmﬁ
ve

i ssued on January 14, 1997 to Cox et al., provides. a di

fl owine connection systemfor connecting a flowine to a subsea

wel | head or other subsea structure. The diverless flow ine connection
system i[8018ed W.BhPatentRI. 5508,2d9,viesued s Izinamiyi g WonecCs:oet sly,Sirevides a

i ncl udes afra ssenbl y havi ng cI anpi n nmounting the frane
assenbl it eﬁsnge W?BW?%GUW Byt der canresiing %?TsWilﬁaﬁ? @cupera; Wellhead g other -

assenbl c

el | nead SRSk RS 1Oy th b eyl TR an OV Bhe diverless
i ndependiantling conndctioh Ispdernandlhds a fiemé agsemaly jrving clampifg drine 61 molbuitivg the
may be variously adjusted by controlling. each of th W _Nnc

[0014] ot by tﬁ%%w%az% PHE Of s s@pme%e to e Hgop agssmply. Each
Gst er gagfiflen SRAMRs & Sicheind fRféH]mlaxﬂ l%nlﬂe'v%lﬁﬂéﬁt? @@%blp'fheo o&r e is to be

pi pelines 1 n subsea position. Afirst pipeline is initral ely
suspendednnektesie Eacid wmnqheisnn@pesdamurmatioldﬁd g0 that thmrﬂatwai@sﬂmm o‘fdhd flowline

f The end i i ded with
Cocket - FPREA Grip yeROR Y OB o R heincheds "pr ovi ded wi i h

means for coupling of the termnator to conplenentary pipe coupling
means orfi0d1g seUcSadPamanllon 6,807,008 1Baiemonéteptemb£r 6 01998etd IMObtergaard, shows a
| ateral |l y-dir

gﬁ (il I O([i'l i tudi nal.l hag nchor rt'r)enber The ni fol d
frame i $Y§¥F 8 PEIBHI T R g‘é‘&'@P@’?ﬁ’?ﬁoﬁ{@gﬁ‘g PRIPEL B sefhBOSiHOMm 1A diRst gripeline is

ia sus ed 0 e 0 Mtddeb a d frame.
the anchoki.g GEeRt AN&hREoRI FipBitie RNHotled bRGEbMII H?e%r}ﬁ mfdt

di mensi oned "and positioned such that when the anchor el enent
pl aced ilhepodisedton dfnhe fizst ppebneais rpgowé@dnmﬂl arseckatlikk |tm1MJ@nsmdi a filost end,

coup! | ng HighitePranoed STaREHE Tor paildaof t%%%é%i‘ia@‘%fta&f@e ST ipting

6, 805, 38deant Sénelle OKecold OpH élui@ TBOO@rmhafer & pl@AMA0Sith U€SkafdrdlBSdifected,
one-stroke soft-land fl owl i ne connector. A frarre is used to | and 'on a

base ando%mﬂlqaﬁmh@eé@ﬁlﬁ}é@'t@?mb%éﬁbﬁd%ﬂﬂéfO%ff@Wé iz pEodfedawithgesdiviag meeans

a mandr t
o e LY A RAOT OBy S eSO B A s e
to causd1ﬁ1&:&meﬂa&ndl‘pdsgmmalrheﬂs tHao w}@hothe tahehdrrederrertas tﬁMebaﬁqnosfﬁbﬁ in the

frame hol ds .t he base and fhe rec cl e above the mandre The .f
and r ecépithene ISP ﬁt?sfr?é‘ﬂﬁ%ﬁnﬁﬂé*rcpftt@%mgmwé“hé’§é’°§%‘8n? %faé%lﬁh‘é@PBfrOfthe

recept aghfpflinsarl B IRBH&hs of AR COMIEAPAMe’ €Cept acl e noves rel ative

to the frame as t%e frame is pushed closer to the base. This causes
an act uaﬁéor on he frang t p‘? nove dogs, on _t he recegt acl e to engage t he

mandr el (8411 oc St Ratepelie-8@3,25% sshstboBrgben 19, 2B0A I ©. 15 Jepipgndesqpibes a
6, 098, 71Re shrgd! 6kt BRI HGHBLe BonmeBBP A Ofarkd ﬁiﬁseﬂt toafan rg)‘()h%e% ?_lﬂ Ilasnd a

fl ow i ne connection system having a pivotally-nount e unne
a per magemecparecepfack eh the end of a flowline to a mandrel protruding from the base. After the

frame lands on the base, the frame and the receptacle are pushed toward the base so as to cause
frame latching members to latch the frame to the base. The frame holds the base and the
receptacle above the mandrel. The frame and receptacle are pushed further towards the base
and the connector receptacle abuts the mandrel. The connector receptacle moves relative to the
frame as ;che frame is pushed closer to the base. This causes an actuator on the frame to move

dogs on the receptacle to engage the mandrel and lock the receptacle to the mandrel.

[0016] U.S. Patent No. 6,098,715, issued on August 8, 2000 to Seixas et al., provides a

flowline connection system having a pivotally-mounted funnel which is a permanent part of a

4



subsea st‘g,ﬁ%ﬁr(ﬁ%ghe funnel is rotatably nounted so aSPE?/sE;?BﬁPOBMGG
froma, ver ica( position to a horizontal position. Retractable pins

engage a slot in the funnel to |ock the funnel in a vertical
position. This allows the funnel to rotate to the horizontal position

t 0 engaggbgeal¥iicaRd "Bkl MhnelAs dtatablynQoeited 6 aFitd abth@Mrdth AbFertiddl Pobifien to a
funnel while the funnel is in the vertical position. The flowine

t er m nathosonigtpositien. Refraeialle pisranaegos slohirothe fumrrl to back dom iwoekin avertical

flexible flowine. 714, Sq . Pa 6,902,199, issued o une 7
2005 ¢ o eIl THE alip®ohEl et CRIAE o e nofly 0 mbon S BheREs f RuB Eifncior A
as to codate éndsehsiatidd Subd e the AnsdBAER B TR o inhb verk®8l position. The
connector has a frame with a tubular mandrel |located within it. The
mandr el Ravlinec tesmingtion ody digsi hdlaagel cRBRECEPT of WEE Elenthat saxnestsq by @sflexible
t he conr}?oq‘{,lﬂ{e end. The mandrel noves axially relative to the frane

bet ween Tetracted and extended positions. A |l ock nenber on the

forward end of the mandrel will engage the profile of the connector
hub. An [868tTat d¥.SeBatantgto .t dnssnidedn Jyaa Je20dte Cayd ehalnipgovities an ROV-

i : i ' h b _af h drel h
been oVl STRRG Sy SR O FREC0n SULE0 FOHABS 'D GOTRID. rnpatigh: The
No. 7, 11dnR&for hassdiG8me wille plresidar mafirel2Q04ted &ithin MaTki RkPEArel ROAYIEHEH the

an apparatus for substanti alé(dv) hori zontal connection of a conduit to

a subsedlalingcangs kas aferward eed st engages tho cemgcton spdr Thbmangsel npves axially
subsea | I pger

nor zont oy Hen i e e A O8 AiSodd 408 ERRisfRRERIAE Sek e, B Brvard
frame i :ndajfahd enaalrebedll iengngatthé padile pAtie a@hnactoopey, ahGralatdraasunted to the
associated wi.ith the horizont connection of the caonduyit to the

I h
subsea JungEe! Fauses iy @ﬁkwsm%ﬁratoewvwﬁpie@&%&%ﬂﬂ&ﬂ%@@ﬁ@@é@m}b after the

PUI | SNGgl@RcINAY BEREH0 R in@AGad i whh thilGBmetlPRhpses a connect or

assenbly for connecting a stab to a hydraulic hose. The hot stab

has a fluid conduit connector thereon. A hydraulic hose has a

](c:lon_ngct c{poh?s]s entPy Paienthio-ohabl 2408y sseden Pepigrabear 26, FQ)Q%‘;O@ Mackippon, provides
ui C%gd#gﬁraﬁﬁ gﬁgﬁﬁggﬁgﬂ){ lglﬁ-kz'aﬁial sbiectidh &t £eYRittod shbgsg%trh&uﬁé?% frame

hot stab to ose so as to extend over and surround
t he fl uictnoentablé to @odreeppatablntly tthe sobseaettvoturas SBrebfrgme Aas eandnckting slevice

ffixed t t | i f the fluid du t T .
R LN e
the j amdapible oV62adkdt QRAGAMRUT I peRAlidh4 004D A%e Wit ths haRzRh1&Shnection

of the present invention to provide a subsea flow ine connection
syst em WHitleshcanguih 4¢ thesubsgr Siyudwisf i gured to withstand the high
pressures associated with | arge bore applications.

[0019] U.S. Patent Publication No. 2009/0283274, published on November 19, 2009 to M.

R. Lugo, discloses a connector assembly for connecting a hot stab to a hydraulic hose. The hot

stab has a fluid conduit connector thereon. A hydraulic hose has a connector éssernbly at an end
thereof suitable for joining to the fluid conduit connector of the hot stab. A sleeve is affixed to
the hot stab and to the hydraulic hose so as to extend over and surround the fluid conduit
. connector and the connector assembly. A jam nut is affixed to the tubular portion of the fluid
conduit connector, The sleeve is threadedly connected to the threaded exterior surface of the

jam nut.




[0021] I't g BMAsbes obj ect of the present invention to W(%‘Y%(ﬂﬁlﬁoo 166
abilrty 0P *%n

subsea flowl I ne connection systemwhich facilitates the
ROY to connect a fly-in connector to a flowline connector of the
subsea structure. [0022]1t is still another object.of the present

i nventi qooze] Prievs da ébjsdthgedelgroswnt MeveABN €6 trévids s sidarioGiing! dodnsction
the | arge bendl_ng nmonments fromthe flowine to be distributed over to
the fi xdustgarvhigh is partichlegdy£onfigured te avithspod $he highopressures agsasidted with large

obj ect qf / nt invention to provide a subsea flowine
connect ﬁ’gﬁé%&'&%ﬁ%’%\%ﬁi ch effects a secure and strong seal between the

fly-in connector and the flowine connector. [0024]1t is still
anot her [687dct lofs artethepobpehof thapeeseirbimvensioprtopireldde a subsee 1o lmel doneection

connection syste i.ch al.l ows,.for.fl i.ne msaligpnment during th .
naral | vgR BhEREE e MRyt RNAR Bhiet coRun ARt ages Topiine
t he pres@ptectdPTitd fibsdM duhicRegome apparent from a readi ng of the
attached specification and appended cl ai ns. BRI EF SUMMARY OF THE

| NVENTI . . . . .
_ C[](}IOZZ] It is still another object of the present invention to provide a subsea flowline
connection systemn which allows the large bending moments from the flowline to be distributed

over to the fixed parf on the subsea structure.

[0023] It is still another object of the present invention to provide a subsea flowline
connection system which effects a secure and strong seal between the fly-in connector and the

flowline connector.

f0024] It is still another object of the present invention to provide a subsea flowline

connection system which allows for flowline misalignment during the installation process.

[0025]  These and other objects and advantages of the present invention will become

apparent from a reading of the attached specification and appended claims.

BRIEF SUMMARY OF THE INVENTION

[0026] The present invention relates to a subsea structure flowline connector assembly for a
subsea structure having a flowline connector assembly adapted to be mountable to the subsea
structure, the flowline connector assembly having a junction plate having a flowline connector
therein, an receiver affixed to or adjacent to said junction plate, said receiver having an interior
exposed to said flowline connector of said junction plate; a fly-in connector assembly adapted
to be connectable to the flowline connector, said fly-in connector assembly having a connector
thereon, said connector of said fly-in connector assembly adapted to engage said flowline
connector of said junction plate to establish fluid communication, said fly-in connector
assembly having a conduit in communication with said connector of said fly-in connector

6



[ 0026] TheyprBeHmbsdsnvention relates to a subsea struct uRidcOWMddfss
connector assenbly for a subsea structure having a flow ine connector

assenbly adapted to be nountable to the subsea structure, the
fl ow i ne connector assenbly having a junction plate having a flowine
connect assenfitdy.esaid camduiteadnptedr toadohnect do taoflowlinel] ac esthating it coupled to the

junction plate, . said recrelzl ver havi n an i ntfgl or exposed to said
f1 owl i nEoRBFRIPHACtERINgd %IC‘PIHWEWEPn NECEE the flowl F%P GORNEDPIn a8 brase extending from

assermbl Yn@uapEe &l ARNBREL AR Srdsthe eI 1o, AANAEE LRI, 501 d

fly-in connect asse having a nector thereon onnect or
of said fl%_}fl n connector assenbly adapted to engage said flowine
connect dPOSH] saaid flaviling ennngetar way be a sradp fikecheanngetar, seidwonnestariofgaid fly-in

R e T R e

Sal d COI’IREC? or o n connector —asse

adapt ed coané&ststrEessimtly, wahefnl cownhéonel todlowdiie wohmatforiendircis Gauidvilthd dnhb&or to
connector for, actuating the connector to engage-the flowine

connect dprm g1l lﬁP’élé%lSélﬁbgWéh%reﬂqﬂ@ﬁ?}tlﬁ@ %S&hblagiﬂﬁ ERMTBRCAION: he condui t
for bracing the conduit to the actuating device. [0027] Said flow i ne

connect qoor8Y RidcdiRkOof iné?ﬂa\k‘e%ﬂeﬁﬂ Sdal dﬁ?@@d GQOAERE bR Endthefdr tnd a first
fly-in connector assenb% H be a fenmal elfree connector, wherein the
]

connect @lastpmarigesepl] Qispoge h@@manea@@@hale;surf{am@f B ApRaEcien s first
flowi N&14s t5(351’5 F 'f{’ochll Ih&gl %:Iap%d Q%rif%@[ﬁe&h&fif 8&‘(‘%%” WAl of said

liquid/igas tig |ons Ip
communi ccahnmnr ano @&ﬁb&l hét\nmnb@mral seay atbthe fﬁst@ﬁs&imﬁ%eald w&m&eﬁhai the
about an end thereof and a, fi L%éﬂwhastomerl c seal djsposed within

i nner b&PBRRRSIY gy hecoanggted fod B¢ gennegtar, @ seaking m&qr%tg% wbpéorgw by
spaced fiOMetdealBlBihe $e&clasMbR sbilbetwdialthe @as#% dﬂﬂa@mmla?\e@ﬁﬁecmr

of said connector and di sposed between the net sea and the tirst
el ast ondoi grosaig a {idtghhcanmectiantetwermrtbe tamentay alrbflowlinecineedcton t he
flow i ne connector, a sealing interface nmay be forned by the netal

seal géﬁg figa%& érﬁﬁl%%@f%xftﬁéﬁﬂkl}pfi@&‘é‘@c%ﬂd%ﬁ@toﬁfé%‘%‘é&l%‘is g&% M?ﬁntﬂh%

flowin nect or uld tight connecti on“between
connect onnexbdrehbsuiface afdhn eotmector {rmpﬁ@a]dSaladoasm}etdﬁa;d fmyelbstombre seal and

i nclude a secongd el asto seal sposed. Wi t i bor ehol e
U f ace SV (AR R P & FeentboERERROHE LR G spigeenicctor, said
el ast ONgeédhdIRde diditde@WaWetd SHill tiRe eBloleric 88 an@84d 3e&R8 @mgtomén% seal.

ext endi ng through the wall of said connector, said second ho e

O S B Sy S e S TS RS one orehoe

el ast ONMB}fecSEiahe HrHRASLE s8bdndi dlastiindrdNehl RYPREPHRhin the inner borehole surface
of the connector in spaced relationship to said first elastomeric seal and a hole extending
through the wall of said connector, said hole disposed between said first elastomeric seal and
said second elastomeric seal, wherein when the connector may be connected to the flowline
connector, a sealing interface inay be formed by the first elastomeric seal and the second
¢lastomeric seal between the connector and the flowline connector for providing a fluid tight

connection between the connector and flowline connector.

[0031]  Said fly-in connector assembly may further include a key extending radially

outwardly from the connector, said key having at least one channel in fluid communication



surface t ector, a second elastoneric seal dis MY
gy B,

t he i nner e surface of the connector in spaced rela
said first elastoneric seal and a hol e extendi ng through the wall of
sai d connector, said hole disposed between said first elastoneric

seal andyvigpéit GreheRthoRsASEEABRIINE e88 BF eachtBhdicD foMRANONE CE OR MREE S/ andBNe
be connected to the flow ine connector, a sealing interface nmay be

formed tpherigad eenpneeted [t deemsof giosehdleaind t he second el astoneric seal
bet ween the connector and the flow ine connector for providing a

fluidti co i3 ; . i :Qf.
ui d tighgo) rsamdt@aﬁng%%ema%cllﬁ@é;ggfs? asmgﬂqla{uhgl\aﬁl}%{gs%&%@ﬁaﬁeﬂ outer

[0031] Said fly-in conneCtor assé urther in

ext endi myrfecedinglal second poatiol havimgpathremled opledricel innerasudiakeyndsad segond

| east one channel .in.fluid co i catj.on . .

20131 08 FBHEPCTP G Sh BB ES TS GREton bAthe hispisd relignerhrendheice
of each ¢RaRH/LMI1AE SR oAMpOIitiohits BeWAniile key and the other end
connected to the one or nore holes. [0032] Said actuati ng devi ce may

i ncl ude first rtion having a.threaded cylindrical_ outer_surface .
and a ey pcﬁafqo FHHRGi ﬁ‘gwa%}aw% fEmes eeyﬁﬁfﬁoea?un?%@rsag{mss%ﬂamfsald
sai d secendiRoALyiQd) sa18 LAP LR Mbil fithSIe RECH1oWing AEROV RiroRH $aiPlhd Bfdckbr and

in threaded relation, wherein the brace extends from the second
por t i on in tirn hetates saldisaid ppABRII{ Tad atturting aleving salas/iogrovesthe sevohd gortam and

end effect.or coupled t.q said first portion of sai ctuating device,
oni o endsrPRitR tare o Popeditsstiniiy S Rbead cor gt B oo
effector and in turn rotates said said portion of the actuating

devi ce $0034 t Ganbreeeivtransemolude pdirstipate amdla sevodd platnmciacedatlatian b said

fly-i t s t d id tlowi tor...[0034] Saj d
Fevel ver ARG BLH fi apd Beansiaina M e et ol ARAVES phAdissetiy sad
rel ati ofurdcfios Pleate.

[0035]  Each of said first and second plates being directly affixed to said junction plate

which in tumn is directly affixed to said subsea structure.

[0036]  Each of said first and second plates may include a slot formed adjacent an end
opposite the end abutting or adjacent the junction plate, said slot comprises a bearing surface
thereon substantially parallel to the junction plate and a bottom surface substantially

perpendicular to the bearing surface.

[0037]  Said ﬂy—inl connector assembly may include a housing adapted to receive the
actuating device, a first insert member and second insert member formed on opposite sides of
the housing, each of said first and second insert members having a wing shaped tapering profile
such that each of said first and second insert members has a wider end joined to said housing
and a narrower end opposite the wider end and away from said housing, said first insert
member being receivable in said slot of said first plate and said second insert member being
receivable in said slot of said second plate, wherein, each of said first and second inserts, each
insert may have a ﬂét surface at an end thereof for bearing against the bearing surface of the

respective slots and a bottom surface for abutting said bottom surface of the respective slots.



first plagg. Qf said first and second pl ates havi ng,
abutting or a Jacent to said junction plate. [0035] Each o %meM“
and second plates being directly affixed to said junction pI ate whi ch
in turn is directly affixed to said subsea structure. [0036] Each of

sai d firg0038nd seriche widthiofsaidBltd MEY biélgreates tiah thowimRE oftledeRRIm@Nber.
end opposite the end abutting or adjacent the junction plate, said

The. | anchiORT pi SeRIaRIeE At patels § Beama it B Prp B psenta e

to the b@@rﬁie%r%tr tﬂe%%?ﬂo%ﬂh&tcﬁﬂa)ésén‘ibl?onneCt or assenbly may
I ncl ude a housi ng ada %ed t'o receive the actuating device, a first

I nsert nber and, cond I nsert nmenber formed on opposite sides of

t he houst3H?l ea§ﬁI y-HLgognestorsasseptly saydrie a hidieng ta g &t leastiong pad eye for
wing s hafk%ngﬁ dhg lﬁ:fl%%hés S?Drtlrfgﬁ% tife f1Y.-1 cr%)ﬁﬁéé?orj dsgéﬁdnlgmmﬁﬁﬁ?ln %ab

I nsert rrenber has a w j ol ne ousi n narr
end oppositerditgmdiillyemdendyadly fawa yhd homsingai d housi ng, said first
i nsert nenber being receivable in said slot of said first plate and

sai d_secqipd] NSQLls SRANPRADELAtl AGRIMPRE L Baldegl ot Of said

second pra erern, eac secon |nserts each
I nsert have a flat surface at an end thereof for bearing against
t he bear f&‘%&zk ur Paidasssmblnmay dugtless tnchedess oracing meteivinpslobarranged an eaifl dousing

S015/ 0o TER e bR AE R g AR R T AP i seif Prace sutenga roven

be great the stdiand tHesslovislivitied thahhie brasethus AROVRE thd BASOloIR EtatdbleiicdRa

pl at e ma?/ have a guiding slot forpmed.therein adjacent said flowine
ongitudinal aXis of the actuating device within the bracing receiving slot.

[0043])  Said assembly may further comprise a torque bucket attached to the housing'and a

platform mounted on the torque housing for receiving ROV attachments.
[0044]  Said the ROV attachments may include a grab handle and/or a ROV panel.

[0045] The present invention further provides an apparatus having a subsea structure having

a flowline therein; and subsea structure flowline connector assembly as provided above.

{0046]  The present invention further provides a method of connecting a fly-in connector
assembly to a flowline connector assembly of a subsea structure flowline connector assembly
as provided above, the method having for a subsea structure having aligning the fly-in
connector assembly to the alignment receiver structure of the flowline connector assembly;
receiving the fly-in connector assembly within the ali gnment receiver structure; extending the
connector of the fly-in connector assembly towards the junction plate of the flow line assembly;
connecting the connector of the fly-in connector to the flowline connector of the flowline

assembly.

[0047]  Said fly-in connector assembly is received into the alignment receiver structure in a

direction parallel to the junction plate.



connect orwhohi1sbesng the fly-in connector assenbly. [0@4Qlse3bB/000466
fly-in connector assenbly may have a lifting tab having at |east one

pad eye for receiving external lifting assistance for lifting the
fly-in connector assenbly, said lifting tab extending radially and
out war dI[Y0o#8Jlom $4ié chramieston i exkddadd joSairdk the fdidtibn PRYE itve dirdtiGnbviatalixly
fromsaid connector. [0042] Said assenbly may further include a

br aci ng Regeeadisuky ta thetungtioR®iéel on sai d” housi ng between the first

i nsert nenber and second insert nmenber wherein said brace extends

t hrough [bbgsjs! otrhanerdebRgSeation mtehlisIR) bd Hafnidaey Hf REPribysd BhbOdH{ag: of the

the brace to be rotatabl e about a |ongitudinal ‘axis of the actuating
devi ce wiressnhinvietidn: i sugh.rtbe dangnags esedtin thio oadio8as dotistraded Yo Hejting of the

further conpris t orque bucket.. att.ached to,{he housin nd a . . .
ol at 1 or neRh R SreRinats s S sdt TRT Ao PuleaRiumf sCorso IS it vention
[0044] Saiedhrbdeat MdhtintshchldvRideitgyby telclits Ae@midhd R0 8Y eheofpBingdection.
ROV panel . [0045] The present invention further provides an apparatus

havi ng a subsea structure having a flowine therein; and subsea
structure flow ine connector assenbly as provi ded above.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE
DRAWINGS

[0050] FIGURE 1 is a perspective view showing an exemplary embodiment of the subsea
flowline connection assembly of the present invention with the fly-in connector assembly in

spaced relationship to the junction plate and receiver of the subsea structure.

(00517 FIGURE 2 is a close-up perspective view showing the positioning of the fly-in

connector assembly of FIGURE 1 adjacent to the junction plate and receiver.

[0052] - FIGURE 3 is a perspective view showing the positioning of the fly-in connector
assembly of FIGURE 1 within the receiver,

[0053] FIGURE 4 is a cross-sectional view showing the installation of the fly-in connector

assembly within the receiver as shown in FIGURE 3.

{0054] FIGURE 5A is a cross-sectional close-up view showing the sealing relationship
between a male portion of a flowline connector and a female portion of a connector of the fly-in

connector assembly as shown in FIGURE 4.

[0055] FIGURE 5B is a cross-sectional cldse-up view showing another exemplary
embodiment of the sealing relationship between a male portion of a flowline connector and a

ferale portion of a connector of the fly-in connector assembly as shown in FIGURE 5A.
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[ 0046] ThewprBedibsdsnvention further provides a method ofp &wgﬁ;dogﬁﬁa
'y of a

fly-in connector assenbly to a flowine connector assenb
subsea structure flowine connector assenbly as provided above, t he
nmet hod havi ng for a subsea structure having aligning the fly-in

connect ofp036FeNPIGURE 50e ifld anoRRbctiR@R d&¥e-§f WGH Usivahg t Ather exemplary
fl ow i ne connector assenbly; receiving the fly-in connector assenbly

wi t hi n t ¢mbadimgnhedthe rSé@iéig\ﬁ‘élaﬁgn&hmb@W@en exndaporipn: ¢fea Sowhise connegfor and a

i me. abelBs o ke ERREER e H8MEHRob AR e iR R e o R

the flowine connector of the flowine assenbly. [0047]Said fly-in
connect o[rOOQ%]senBIQURE SBcad veedrpsstsectidnel alloggrpentiew esleiwing  atothest exenplary

in a direc arallel tot | at

2015/ 0aoBHEETERSTS Fetst MobIB] Bm-b s e Por oot iantise comgsiongnd 2
the juncfehafe Rirfibs of A cehrbiop 6t t'h@Eyﬁﬁ%h@é&dr%ée)hb@?é@%WnQWI@GLH‘(E sRe
junction pI ate. [0049] This foregoing sect | on intends to be a summry

of the pr re d ment of the presepnt jnventio uch,

| anguage[oﬁéglri ﬁlqetm éé%tal BHSHSSIYRD VIS, (SBQHRE dg{sﬂcfeﬂ@?élfe FW&SE& flowline
various mggidﬁeéggén@pqs gmdﬁlﬁ@yg@ that are p055| ble within scope

of the present invention. The present invention should be defined by

the clains herein _and not by the foregoing section, BRI EF DESCRI PTI ON

oF THE JP0ERAL KAGHARE §A t34a bottom view Showing the misalignment of the subsea flowline

connection assembly as shown in FIGURE 6.

[0060] FIGURE 6B is a bottom view showing another misalignment of the subsea flowline

connection assembly as shown in FIGURE 6.

(00611 FIGURE 6C is a cross-sectional view of the subsea flowline connection assembly of
FIGURE 6A across line A-A.

[0062]  FIGURE 6D is a cross-sectional view of the subsea flowline connection assembly of
FIGURE 6B across line B-B.

[0063] 'FIGURE 7 shows a rear perspective view of the subsea flowline connection
assembly as shown in FIGURE 3 having incorporation of an ROV intervention panel as part of

the female portion of the connector fly-in connector assemnbly.

[0064] FIGURE 8 shows an exemplary method for operating the subsea flowline connection
assembly of FIGURE 1.

DETAILED DESCRIPTION OF THE INVENTION

[0065] Referring to FIGURE 1, there is shown an exemplary embodiment of the subsea
flowline connection assembly 10 of the present invention. The subsea flowline connection
assembly 10 consists of a flowline connector assembly 11 and a fly-in connector assembly 22.
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DRAW NGS {/9%apd0sb6/URE 1 is a perspective view show ng ?t’hﬁ@@:ﬁpi
the present

enbodi nent of the subsea fl ow i ne connection assenbly o
invention with the fly-in-connector assenbly in spaced rel ationship
to the junction plate and receiver of the subsea structure.

[ 0051] FI GhRE cvling @nﬂbﬂse-l&me,EbS refiked Soviliaw cohmstdiotot the BSdat étAithirel The
of the fly-in connector enbly of FIGURE 1 adjacent to the junction
pl at e an8owlaermector @%2] &;bmes@q %taaheﬁetpsqo%@wwmw@wlg ﬂp@wmggl flopdine 14

posi ti On%&dﬁ-;ﬂfﬁ%ﬂh‘% bdhng&ﬂf‘%’e%hﬁfﬁ comlsYs &F 2 HEVRE, a\gﬂ é& L& 16 and

receiver Ccross-secti ona VI ew Snow

i nstall aﬂowﬁnefcomtdrl 18 isappooted dot eaid gasctival ylais 16 A ﬁeFﬁvfﬁQ@lxy QIffi:a8 to or
shown in FIGURE 3. [0054] FI GURE 5A is a crgss-sectjonal close-up view
showi ng #4iacende ithg Jynetgn i Riaehity et eeiNera 20dies agointsion eposeds toothei flewtine

conneetokodlgh SFH Sy e, R AMEEIBKAR! bRl A A Y-
cl ose- upcarinevios hsvaimbiy a;mmer hasxe omirectpr 24 thereon. The connector 24 may be engaged
with the flowline connector 18 of the junction plate 16. The fly-in connector assembly 22 may
be a free fly-in connector which is free to move with respect to the subsea structure. The fly-in
connector assembly 22 also has conduit 26 with a flow passageway in communication with the

connector 24.

[0066]  In FIGURE I, it can be seen that the subsea structure 12 is in the nature of a capping
stack or a flow diverter. However, within the concept of the present invention, such a "subsea
structure” can take on a wide variety of configurations. For exémple, the subsea structure can
be a flow stack, a blowout preventer, a manifold, a PLET, a Christmas tree, or any other subsea
application that requires hydraulic or flowline connections. In particular, the subsea structure 12
is a high pressure structure that utilizes large bore hydraulic or flowline connections. Typically,
these large bore hydraulic or flowline connections will be in the order of two inches or greater
in diameter, i.e. bore diameter of about 2 inches or greater, maybe 4 inches or greater, maybe 6
inches or greater. However, the dimensions of such a large bore should not be construed, in any

way, as limiting of the present invention.

[0067]  Typically, the subsea structure 12 will be placed on the seabed. The junction plate 16
may be affixed to a flowline 14 of the subsea structure. Junction plate 16 has a flowline
connector 18 therein. Junction plate 16 allows for fly-in connector assembly 22 to have its
connector 24 connected thereto as will be explained later. Typically, the junction plate 16,
along with the flowline connector 18, may be supported adjacent an exterior surface of the

subsea structure 12,

[0068)  The receiver 20 can be directly affixed to the junction plate 16, In any circumstances,
the receiver 20 may be positioned at least adjacent to the junction plate 16. Receiver 20 may be

positioned around the flowline connector 18. The receiver 20 may include flange plates 28, 30
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enbodi nerwoah13/dses4seal i ng rel ati onshi p between a nmal e pectisEoF006466
flow ine connector and a female portion of a connector of the fly-in
connector assenbly as shown in FIGURE 5A. 10 [0056] FIGURE 5C is a
cross-sectional close-up view show ng anot her exenplary enbodi nent of

t he seal $ush thal f@lg@rmﬁwqﬂ&aéﬂvm&mb@amhed potheirerei 28. Flaogd plages 28, 30 may be

connector d rt| n ector..of t fly-in connectao
assenbl y lé%c 11I‘EI %ﬂcmfeo@&')%?‘ I%I‘r&j%ﬁ%‘ﬁgl 2 CFYEEL iqa@’f él:‘e use
cl ose- upyf] Splmw TR0 DEIwsHE SRhatiH &Mbaeaizo% Hehﬁreﬁ@f!s c}ﬁ'ﬁrted by the
rel ationship bétween a male portion of a flow ine connector

femal e pabseostrusturg 2o dysessichy thist thhevcﬂd;my mnd@ﬁmédleodmgssenﬁhtynmﬁed to the

shoun 10,1 24 LO0B3) E 5.0 B sgeSttE v show 0 the

FIGURE 3. [0059] FIGURE 6A is a bottom view show ng the m salignment
of the siiits8h f Thevreceever Anmay iiocludes aefiist plages 32 handna isacdﬁti(ibJEE ™ arranged in

[ 0060] FI GURE 6B |s a Vi ew showi n ot sa nment

Cubson TRORTHOPRtSREA b ERAOEHBI CRBORMPSioh T RPN oM gBn . Fist plate
FI GURE 643 iafid %e&frﬁsgl' aRE%4 W&xté’ﬂ(ﬁ‘ﬁ‘oﬂf tlfe %%té h@%'d’@n‘%ﬂ%ﬁnh@ﬂhaﬂy
assenbly of FI QU A across line A-A 2] Fl

Cr 0ss- sepdrpendigulas fevvh@)ﬂurtchen plats d6. A @u@h, lzese phertesc3 emd aé mbdgﬁrmfa spacing

FI GURE 611?1bal(€vre%§ SA' | Wit be descnbed hereinafter, each of the plates 32, 34 may have a slot 52 or 54

formed at an end thereof opposite another end abutting the junction plate 16 (see FIGURE 2).
Slot 52 or 54 can be used for the receipt of the fly-in connector assembly 22 as will be

explained later.

[0070]  The fly-in connector assembly 22 has the connector 24 at about one end thereof, Said
connector 24 may be a cylinder with a borehole 88 (shown in FIGURE 4) and a central
longitudinal axis 85 extending through the borehole 88. Connector 24 may be adapted to
receive the flowline connector 18. In this way, connector 24 ﬂlay be a female connector
whereby the flowline connector 18 may be a male connector. Fly-in connector assembly 22
may have a conduit 26 having a flow passageway such that the flow passageway 26

communicates with borehole 88 of the connector 24.

[0071]  The fly-in connector assembly 22 may have a housing 40 for receiving or housing an
actuating device 78 (shown in FIGURE 4). A lifting tab 38 comprising at least one pad eye 37
may extend radially outwardly from housing 40. Lifting tab 38 may be used for receiving
external lifting assistance for lifting the fly-in cornector assembly by attaching external
connections like shackles or lifting device which are in turmn connected to attachments, e.g.
buoyancy modules and/or tagger lines, to facilitate connection between the fly-in connector
assembly 22 and the flowline connector 18. Lifting tab 38 may have at least two pad eyes 37
spaced apart from each other. The spaced apart péd eyes 37 enable control of the yawing and
pitching of the fly-in connector assembly 22 when manoeuvring the fly-in connector assembly

22 to the flowline connector 18. When each pad eye 37 is connected with separate control lines,
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[ 0063] FI GWBEo13/mm0ess a rear perspective view of the subgseg;dd20Wdonss
connection assenbly as shown in FI GURE 3 having incorporation of an

ROV intervention panel as part of the female portion of the connector
fly-in connector assenbly. [0064] FIGURE 8 shows an exenpl ary net hod

f or operlatverigg bhe padibge3? Mithwkipeet toahe ettiet amumspa'mhhh@' flofin kbsadstor ipwards or
DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0065] ferring to FI GURE 1,

there i sIOVHBNARISISSRECENEIY a e Fefain s PasreyeRd a@ewsaeae i3} giispd another pad eye
connect i o1

conneot i on "aaERatalFb Dl 28, A SpRRIe MALERS, 30 n ROReAOE S U axis
and a fI7%5ithe Sphm emtxmctoaassemblmzzlﬁnay Yaw a‘l:'ioat ﬂ]lem&i—ndaba:amrinﬁnigcmb 38 m@yhave
beafn(;tg}:lfl V\Ain§,1 nnector to the su struc e. The flowine

connect o EdE r?Bny e e R ruiCrgedugketifi atieg end
a flowi Thetd:! Ane ot
a rece Vtggre% agﬂiﬁ{nﬂ‘i}tcloon E’JraZ? \émi ﬁea%g gf%frl{ e connee?:lt% ?hei}gﬁ%inﬁ . A end

suppor t exffeotor o thay Uhrecpositioned avi¢hid Bhe Aonqe@ bulet 420aridsmaf fiexethatslie about the

eposed BRI o5ih 18T S AEHGR AT T8 e G il GiteY T Coppled o the
subsea fdcﬂ.\&h\i}\%%eﬁé@ W%C(%h&ﬂn a5 FREORE J)OfoP%taﬁné itYas! WiICHE B80hiAkd later. The end
assenbly 22 connector 24 ‘thereon. The connector 24 may be

engaged sffector ﬁH@aﬂlb@vutihﬁed by an &V so B8 tofcamwy euy ilnncleczﬁaarplfam@on@f cPheecting

froe to RORTEEn 23 SR oo Ft i d g O drodiel EARBRR Pl thdier 2

connect qhapmerids layplatforal 4lofol aﬁowmgdm sttat@meht ¢f 2RO @Bﬂfﬁ)@(@wym FIGURE
conmuni cation with the connect or [ 0066] I n. FI GUR it can be

seen t hab) Whigh smaysieghude agR QY eera hﬁsdlprilﬁh latfarm e Bay be aRgHmtedyto the torque

bucket 42. Platform 41 may include a surface facing upward or in a direction of lifting tab

extension.

[0072]  FIGURE 2 shows the positioning of the fly-in connector assembly 22 relative to the
receiver 20. In FIGURE 2, the receiver 20 may include the first plate 32 and the second plate 34
in generally spaced parallel relationship. Flange plates 28,30 may be rigidly affixed to one side
or the top of the. plates 32, 34, respectively. The flange plates 28,30 are illustrated as threadedly
bolted to the plates 32 'and 34 but may be attached by other known means, e.g. welding. The
bolt holes associated with the flange plates 28,30 can be securely bolted to the subsea structure
12. The junction plate 16 extends between the plates 32,34 at about one end of the receiver 20.
- The flowline connector 18 may be positioned by the junction plate i6 so as to securely mount
the flowline connector 18 thereto. Junction plate 16 may have an opening 17 and the flowline
connector 18 may be attached to the junction plate 16 such that the flowline connector 18 may
be disposed within the opening 17 with the opening 17 spaced radially outwardly from the
flowline connector 18. Flowline connector 18 may have an end 94 and end 94 may be flush
with a surface of the junction plate 16. Flowline connector 18 may be a cylinder and the
opening 17 may be circular such that the ring shaped cross-section of end 94 of the flowline
connector 18 and the opening may form a concentric relationship. Flowline connector 18 may

be mounted to the junction plate 16 via a collar attached to the flowline connector 18 and the
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stack or wofszmgggmerter However, within the concept ofpéngfmfﬁk
I nvention, such a "subsea structure can take on a wide variety o

configurations. For exanple, the subsea structure can be a flow
stack, a bl owout preventer, a manifold, a PLET, a Christnas tree, or

any ot hqnncimb%ﬁﬁe apphdhcthnt the cblhﬁﬁni}ﬂiﬂﬁpﬁ@éﬂ frordl e dur fac@ bt fhbgﬂﬁdtf@ﬁ plate 16. A
connecti ons articular, the subsea structure 12 is a hig

pressur @usd@%élphg maphe mieYided withinghg aunstien pl@m@mqhdh@;rtht gmmg@ot 66 may
connect !egﬂaﬁd uI ?4 Qi'lt%@t dny s;ul:o&ljatpl‘l‘((;zﬁ18J e;?arrﬂrel Rp{h%ilgﬁ/ aHlai gx@ {hg&ymvﬂlne connector 18.

connections w es or I‘

di anet erGuiding. sldm(ﬂ6&naiy aeebarectrll taltheibpéhingthes tlw_}ugétﬁﬁi Slate MRYRA that, when
I nches or, reatergq’g)%ybe 6 inches or greater. However, the dinensions

of such Vie'BE fvasds edprniion Piae [Bdhe spiding it 66iexteady radiglly f&ymlthmnmngﬂ

of the T, I
11 e ERR ik B eap 6B MPleC ddieldd VonBLRETs, Bdy N el 8% sppeing
a fl ow iforecdmectiont b]‘éa $msb:tma te tar testt pore (nod yhewn om FGHRE 1)601’1&& fy-in connector

flowine con erei.n. Juncti e16 allows for_fly-in
connect 8?533?2%% le" g the ?Weﬁ%%gé‘ft ‘?iloﬁ’éhﬁ‘ﬁé@%‘é?tqrh@ éﬁlég askey 39

will be aﬁ&‘cﬂieé't@% doah6dtor TR ﬁ@lglu}ﬂmé 6t 64! 'Tfetcglggr 2 f‘htag indndeéd Pﬁg o%ﬁ&mg
jacent an exter

the flowine connector 18, may bDe supported a
sur f ace boAcketh S0sapOURE @A) .uFke pedr Of[é(mﬁﬁlg'lﬁmﬂqetscﬁ] mey b20satkato ahign the fly-in

directly aff]xed t unct e 16. In any circunstances, the
recei ver “ 205 Ay e %%gffﬂ] E‘eﬁ?mf)egﬁg‘%pré’ﬁfsﬁcent to the junction plate
16. Recei ver 20 may be positioned around the flow ine connector 18.

The rec&@®W8] 2G\snpayt ofckeider 20, dhgplafsl 3t bas L8pt 3D fomlmifnttahﬁndfthae@[eopposﬁe

gga;gj %ﬁét&% ?eé‘@?c%/fx}g%gfa% egff‘ u%n%éthicﬁﬁgc&egglz\{tg a6 2’?%3 plate %@%Lﬁaélgtcﬂ E)rmed at
af fi xi ngn@hd tfteedteppbiRrandhct BiPsRe bhige %ﬁb\ﬁ{iné hl%’]ﬁx?cti%h%tlﬁé 18851@P§|4 has a

30 allows the structure of the receiver 20 t difrrectly supported
by the bobeBsugeea s aradover endtherpoh Eachiof tlw s1¢ts éﬂéﬁdlpamwatumdwcrenﬂthereof

{1 onl 1 n8" Taegrol RE SR ke dae PR sfied B C) Blear e 603 ofiy ny-im

i ncl ude canrfectos assehdl 23 2armbelrateived divtkipl $1b® S2b4ananBE ScbstantigRN phrdliéito the
spaced aralle ergéasél onshi p on opposj.te sides of the flowine

connect n‘:%n p Pl 3Ry Rg P E’%ﬁiﬁﬂﬁq taithe dimectind of platesP 2% o Mlatsad may
juncti ogap 81 ﬁltérﬁal' s’ﬁrﬁc@% RlEOR s%BPﬁﬁt?a'Wé%lrmél Ptgaﬁmﬁ%kr%g@? léﬁcglo}lrﬁ?ate 16.

junction plate 16. As suc t hese plates and
spaci ngSiaiddtmeschavesmn &hgningmlrﬂaes 82 iakadertenr ebmadctedrip thanhternfl subface 80 such

pl ates 32 hav | o r 54 fo an end t hereof

0pposi tgl Srliliei H’gs%%ﬂ”%ﬁﬁtgp g‘ﬁea(T St 95 C‘bgat Qg ap %Bteﬁ“@fﬂ?@tﬁen each
Sl ot 52¢tNer.Sthecd ﬁﬁﬁéef&rmﬁﬁ%ﬁrﬁﬁﬁ'a%te %%ltehﬁltﬁ ke ldﬂ ff@d]ﬂﬁcz{ﬂ 85 of the
assenbly 22 as w e explained | ater. [007 % connect or

assenbl gorpECivn g4 Aé vwild hesbown latar, the aiigomg sorfecewﬁbqth 610@)52 54&ths a V-shape
profile for channelling the fly-in connector assembly 22 to align with the flowline connector 18

when the fly-in connector assembly 22 is pushed towards the junction plate 16. Internal surface
80 extends in a direction perpendicular to the longitudinal axis 85 of the connector 24 or
parallel to the junction plate 16. Internal surface 80 and aligning surface 82 meets bottom

surface 56 at one end of the surfaces.

[0074]  In FIGURE 2, the fly-in connector assembly 22 is illustrated as in a position slightly
above the receiver 20. The connector 24 of the fly-in connector assembly 22 may be located at

one end thereof. The torque bucket 42 may be positioned at an opposite end thereof and may
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connect orwd2omysoks a cylinder with a borehol e 88 (showpdcisdzbiSdobicd)
and a central |ongitudinal axis 85 extending through the borehol e 88.
Connector 24 may be adapted to receive the flowline connector 18. In
this way, connector 24 may be a fenmal e connector whereby the flowine
connect axtehd firay tlineehcwsrrgl 4. Thenemdndtr26 Mmby exiend Goneht conste 1Y Io)&thé}dly from
may have a cond ng a fl ow pa y such that the .
passagefRynesoc ﬁrrﬂﬁ tl‘}% “\MCPWI%EﬂreRSG gg’Swg @W“Eo%@né&%lbrexﬂld vertically,
[0071] fd od fRsRER y

Fecei vi g A nGRRARFRAL 1R5eRE e inecr TLCHANE: 2o HAYR BRI the torque
| fting tuaket38. dhtimatedy, ngnditit L@ hst ammnkerpadneyer Wfo*rmpdemﬁnckoradbail]byv the
outwardly fr.om housj 40. Ljft t ab..3; be used faor receiving

ext er nal "%Pihflf 15%1&’ %lé’i“%fjéﬂ @xéotkgrflqug}l? Pﬁﬁgﬁﬁg’a‘%}%‘? Il g CERYREHERY MaRgS | y

by attaching external connections |ike shackles or lifting device

whi ch arfeo73] t urhe fipdweainectot assainbaciiraflySncledga fbbtqylﬁﬁﬂCMeﬂiﬁélUG@and second
and/or tagger lines, to facilitate connection between the fly-in

connect dRsexisRemben Ao tending prswridbyfiomehe faviies 40. Eagh of_metmwg mepbgsg 60 and
Cpacod. S2ahey BR%te JHBBEGEY Bhpd br RRAGHN: ARRE TIE AMEAEH ) Baye { der end

t he fl y-and a:umm@mendas.&hrthatythemldﬁeendwmapémvzdjmnt bejdih yo Itlna housmg 40 and
connector assepbly 22 t he, fl ow i ne connecto 8. Ve ch pad e

e e b eyoning &l el b EeY e HBES i rihpt At Hom G APy than
37 Wi t h hesRRGteni OGERGaIN, 1RS widthlod eRél §HthENEse MeinBers %f&c Bpﬂls%wb%een

or downwards respectively. Wen rotating one pad eye 37 about
ver t i calthawider ghd apdnhmewgraandeydl B lesshiianhhg wtctihméltheeliesneotlv¢1éofslfrzsi4 of the

o0 SRk aNSS, G2 Rty SRR AL L0 DR PihElR 5250 m

Li fti ng ctiedp wilkdsraye vk of hfee;esgbadv@swﬁ 53754 thig b lgyeaten tIEANRE GO of the insert
assenbly 22 may include. a torque bucket 42 at an_end thereof opposite

t he conreRnRss 50, 6%3#&&8*15&6%58 49 hsirated agt edpiding vevamly Rewmsibegonef the
Al d gf
i, SRUSEAl, 4T BeHRBA L U M hORHSRY5ESl e

devi ce 8, 62T|As reerdloaédl dhe bftmgétabrﬁ& allews eanyl attdclirnert é bacganay lengledﬁmrdfﬁmg
78 (sho RE 4 r,rotating it il e Ialnedl r.

The end Tt det SrPTavmeAnSAlaion by, Betgt Sinckisy wollese s cabiage ahcmigxtend
hecessark 4G froR thE H5QPBRGN Fdhé a&um@@ﬁ&r-zs?%rs& édh%a |e9t‘%ﬂ 'El%w;/wvardly

connector 18, "to be described hereinafter. The torque buc
i ncl ude caip direatiom appositsrto g léfhing dabt Hesoatstta bk mighily @efcue::dRoquocamdthOBrace

h E h
bt 1 or riba e sl vl AR, v B, g ol Tt TSt Rertft Rato by ety
i ncl ude sacified ftca@& tEiuitR a) MR idsepr membarsdesa ,6Z lifoy b 19 Gid ﬂ@usﬁ:@é) 40 may be

extension. [0072] FIGURE 2 shows the positioning of the fly-i

connect dpPrmgkasmiinelo picee constvetianprinezielly dormad. 20. 1 n FI GURE 2, the
receiver 20 may include the first plate 32 and-the second pl ate 34 in
gener al Iigornacad RIGURE 8) it cal B s@nshitihe Iﬁlyaﬁ%n@éc@érea%se%?dg@z RYy BEreceived
rigidly affixed to one side or the top of the plates 3

r espect Wiy themfféelwra%)gél pittiedsr, 98 plates 33,3# Inhaysaxtendenh eppositer a@mmme fly-in

means, Sop iy 28 P etedbl A B WA Ao ST a7 dn i spied n

28, 30 cgfosﬂtmns‘semmefot Hefigl @énécted ©oahe AbG e Sbdreelon 8 (Act-shdWe ni FIGUREVB) at
pl ate 16 extends between the plates 32,34 at about one end of th

recei verthomnctipeplgiedill i ne connect or 18 may be positioned by the
junction plate 16 so as to securely nmount the flowine connector 18
thereto, odwgct IHGURBEShdRs BRY tﬁ@ﬁ@er@&eﬁ%?ﬁ@gﬁx%’ b ertddSintd @ws!d?%z of the
connector 18 may be attached to the junction p sucﬁ

f1 ow i nelateddeSiroilarlys theninsere nubingyro $@8cnay béiimsettbd mthamhegsldﬂSéW)f thet flate 34,
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[ 0073] As waran1mdsoésscei ver 20, the plate 32 has a slot 52dwsGreth/@bisan
end thereof opposite another end of the plate 32 abutting the
junction plate 16. The plate 34 has a slot 54 forned at an end

t her eof opposite another end of the plate 34 abutting the junction

pl at e 163In& each 54 theaslots o4 ben & widthdhatse geeaten thawthe veidth ofthedodert members

Each of ots 52.54 opens at an er, e t hereof sqQ as t .

o ovi de % hdb T ke RREM RGeSt BAY SofPSuesh A% ardliet radpepe distance
60, 62 Ofpetdidenfthy no® FRAE6F e iAGTERBIBeR L 00isRBoA&SBAY 87 &i%}%‘ic% een the
Slots 52,54 may be substantially parall el fo the junction plate 16.

Sl ot 52 Browagidscofphe siiel 52,30 asuchothahthedieraveri 2hpoividss a& eierdRe3fr the fly-in
Sl ot 52 have_ an i rnal__surface, 80, which is,substanti gl l

paral | ol Rl et e a2 h & reftoCi R pt e Por A 30 o8 PhAoymoves the
al i gni nglysiar fonbectSlas3cthBlg eIt inf a gﬁﬁﬂ@&h&ﬁ;ettﬁg teiveNL el ihainseHth@aBer890 and
such that the internal surface 80 and the aligni ng‘ surface 82 forns

an acut &2:435(bs alien¢bmareeasiy & beinsertebingy thgslaiy 5204 fElydn gonnegtorfagsembly 22

an acut j ' i.nal i 5.:85 of the connec

w1 be TR0 Siptbitth b7 BudAel LR crcTieRie BiesRG, SBERES FGURG: i o
V- shape cpnmdctddetoflifting bn3gebf thedfly-IiecdnngetbNaenbECiN Tn 855 WHY! the2Reib@t of the
align with the flowine connector 18 when the fly-in connector

assenbl Yol qoanegiorassemtlyayRet pessed po e thediP Y tharebyisduging thedpad demandqm the
80 exte [ i [ Egul [ ipnal +: axij

of the canhonioR O, Sl EEeSRIBEROE HrRby ity eSO oY LR e tower
sur f ace tg0ilpml cetinegior agembhf 2 sucBZharebe mskro htenthes6d, 62 ereabeaived) RSpedidely,
of the surfages 40 FIGJURE 2, the fly-in connector assenbly 22

is ill ué‘(‘ﬁ’é’&ﬁ’&%‘gé gggg h&s‘i"fﬁaéﬂa@l %n&ﬁwi“% BPErvided allgwsifRrdhisggnnégtign to be
connect @psiBAesdblish@l. frurthes) HOMRFADEIATRE WAt MRYSIRS oAhEEVEthe fly-in
one end thereof. The torque bucket 42" nmy be positioned at an

opposi t €orRgtor eveadly 2Rdo rhgyeasily alignednwlithinghe réveiviend8iang tdefotdh eubstantially .
conduit 2 . r naector 24 outwardl.y from connector

24 of 1 ALeE A b A er PRl B e ol R 27 R hown
verti calih FIGUREN R posaivaéd ouiwiedlyneftkht regsived @ 00ORIRR G§ @Wva 4ront@é jinktion

26 may e ter]g mwardf tge t orque, bucket 42. U timatel conduit 26"

has anoPléf 10oMYERESHY SBe etamgot Hisr Bsert Jeembers §0andod? thry eesifleupgaimss the
to be j g : r Lol it i i : h.ona
manner’ T RoROr S nor RN i FROURERIAhEYblen®, 44t 18 SEP Y Bopery
i nsert rbghedrpoddioandtweendhelfliis eonneronrbssembly 2X tehite figwdinkt wangbcyorf IS the
t he housin 401 h of the insert nenbers 60 and 62 nmay have a

gener al IPRPRG S Epe or triangul ar shape. This wing shape may have a

wi der end and a narrower end such that the wi der end may be adj acent

or j oi n[#@78] he FRGURIEng shOwarthe mestallation @ftthe flyoiusiongectdr aft@nblyn22 within the

narrower end ich Ls Burther ayé\%y fromthe housing 40 than the w der
end. GeREFHIET §U suqhdhglithe Fonsecienéh obmhe dhatn sourictor Rstamhl & 2865 wpneged with the
di st anceohahvRemdche 19 Stethe SRELHRAGINEN ORGith { ddtai nfgh?e? i
the wi dtﬁ of the respecti vgejsl otsq)52, SE of t egFé\({:\fe‘?é\}ael%etB%%garﬁl he ification
di st anc éeaaewae thet alevpdein efh theafldwhins tconsactaw Taadconhedttve 24 | gy a female
52,54. In otper wor ds, tﬁ}?eq\i:'idth of I e respective slots 52,54 may be
gr eat er “PHETOF FEYPLYF GF M¥eCIRELPT LSrenber s 60, 62. The lifting tab

38 is illustrated as extending upwardly fromthe top of the housing

40, and[0G#9] be Fiyimeshnaston assembig22 maydidve whidetdatisg evist 7808 c6RGOIMIith the
i nsert nmenber 38032 As nentioned, the lifting tab 38 all ows easy

at t achm&pRnesfor she\ngeevien{&may be hpused gvithin Bausing 40. Actuating device 78 may
depl oymppichifed & Ll ok & LA

36 may SaCer ot Ve P ARV g o il i 7o Rt e
devi ce TahgitBdinelax367 hofthe xttanihgdamosci8dhyy evindide @itlitheclohgiatifdRRE 85 f the

to the lifting.tab 38.so,as tg be rigidly secured to the conduit 26.
connector 24. Actuating device 78 may have a first portion 70 and a second portion 76 movable
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pl ate 32.wBimid/@mob4s, the insert nenber 62 nmay be insert agvid20ioobise
slot 54 of the plate 34. WD 2013/089643PCT/ S&012/ 000466 Si nce each

of the slots 52,54 has a width that is greater than the width of the

i nsert nenbers 60,62, there may be a certain anmount of play

t her ebet wethirespleot tarth¢ fiest padiods70. Ghid sdeaidapretiorb 6 wagbetihievabhy Wivir&Pe& to the
of the iﬁsert nenper s 60,.%2 s _sho]r@t er. than the di stance between the
nar r ow el PERIGEHY &y 3y axigldirggtion plope theslongitedipal agis, B} obthecipting dewice 78.

tol er anceidigiorbdierd ity bB 2 SABOSEHR A3 REERIiA R RG<HE 98Ikl BoRion 76

t he receive such, noves t y-1n connector
assenbl ymag berat mozinggeirtidromdbduelablecout f er weny Zym hbesing'$@recovdrpertion 76

60 and 62 can be aligned nore sily to be ingerted into the slots

52, 54. FWYﬁ‘r? ‘g’bﬁﬁ‘né@c@S rcoagg%%f‘? ay éy Hﬁyerﬁea%%%wléa reigtion BRryRen said second
el ement s,gidh Und! dafd cothebion®s, (A tacs MEMhal extidr@REmShe! i

connect e%l to Ii ftiang tab 38 of theacf ly-1 rallyconr?ect or ags%g%rtdsﬁ%fmlrlns to the
t hi s waysondng feidhsuakf thdeodduyt- 26 nuonbee cigoily asprorisdyby shenattugingséeiice 78,
on to the hereby reduci ng,t | oad . denmand he ROY.  The ,

ot b horarbet Pl e IR 06 oh G SR HEE Cevith Pl ORIELF A oree Eanpled to
t hen | ovge sbddiportidnvgzonnect or assenmbly 22 such that the insert

menbers 60,62 are received, respectively, within the slots 52,54. The
extra sp, nd, pl that.is provided allows for this connection to

be easi |@%g9f abf ikl SealingralRtion ip sag %\éﬁgﬁbﬁrﬁ%ﬁe@dﬁ? Jowhias compector 18
sl ot's 52Rfcaiink@ws24. Menef dnd- dfectRMAeREPhe 35HREPLY e i -
al i gned ?M' thin the receiver 28 and t h%r%f ore sucybst ﬁ%f%ﬁ@ﬁggiogﬁgedacmmng
wi t h t hedevieswl §. farst pariwot B meg beThdindueal wed havk etthwadahshrfacs 78ndrmed on an
ef fector_44.(nqt 0 i Bl GURE.-3) are, positioned outwardly. of, the .
Fecer ver 30 i Hercts Yool woGIR A8 plivcet SrishaPEmel Spdtich avish "hdnner
bot t om othrdughbéreseith inerdarttredds a8 dorb2n MAKribE TheteofaTRrétdld tsifface 72 may be
respective bottonms 56 (not shown in FIGURE 3) of the slots 52,54 so

‘as to es§EBEILWI thy B?;Sémlythéﬂaﬂ@%ef gssseeprthprtiond8rpfithe agthgtingndevice 78. The
t _ ; . e
i ate. 1o FRATETY eifeitor By o MM RRDESH Bomrdh, ROV iy L&' Bltion of

connect dhe disggoition ZR This otationh keuses tei intemaP threadcTv tohehct twith the BRRA{aD threads
24 of t -in _conpect or assenh}éytgégois connected with the flowine

fl !
connect of* I8 S_otP FhE ! BIATORE ROPIont Ve RETRBAES the Junelion platetge As such,
seal i ng Merdohh&dd 04 heRbEr SusAld tb\RariBhe AR find Roeclor®r s L AR the female
connector. The connector 24 bei n%ga femal e connector may receive the
mal e corfdapeeer 298engppeMvitirthe male Sowtine tomeatos &8l § tight amd\ixkd weinaer. A strong

Gevi oo PReHEYIRE iskdor”BRY B eshilidhePoaB e Rttt ot Bie B ompgctor

coupl ed dssemlsipneahdthefowliid ¢oahedigr ievi ce 78 may have a | ongi tudi nal
axis 75 such that the longitudinal axis 75 of the actuating device 78

nmay coi ngyj i ngi t udi nal S 85 of the cqgpnector, 24. .
Ac%luat : H@%@v%@%@%@g’h I %gjleﬁefe%?g%ilﬁ ingeft 5 EI%g MY FerinpiRternal
76 movabluefadd 80Vft ther 26064t AL Qhd HRstl pdrfibn PO &1 Bhted - thoMErtSREABE: 62a moves

portion 76 may be movable with respect to the first portion 70 In
axi al divaskvpignawpy figm the junobigh pladé halsodkiten 28d shrfadesd2aaft ingeri mgmber 62 may

device 7 L St rtion Z0 may, b static.portion.and housed w.thjn

t he housel%ﬁagl;) E%%asr‘fgﬁgéej&oé %zaﬁgrctoﬁ)aﬁﬁygth % Pifage r?@v? prsg?tt ?‘gn’géﬁﬂd” the' end
ext endabiuefate!B2 of tia¥ ind¥W@ YndnfitN6h Ga i the béfingSRERABE SR I thOflot’ 4 BRY, Rebearing
fixed to the connector 24 as to prevent any dissimlar rotation

bet ween SiEfagessheating theordaldarcan genesdterl demioeibe ootatton ofhbfageosBom®y: A similar
tend f ' 6.t0. the it,.26 h, th
condui t SEohLIASEARPASSED 7 s R A R B0 o 7.

particularly the second portion 76 of the actuating device 78.
Connector 24 may be coupled to the second portion 76.
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[ 0080] A swint2aid/@oseal i ng rel ati onshi p can be establ i sheddagreemobdse

fl ow i ne connector 18 and connector 24. The end effector 44 may be
coupled to the first portion 70 of the actuating device 78. First
portion 70 may be cylindrical and have a threaded surface 72 forned

on an exi08RZlor Threecwghit 26enfdhelfipon comnecks asspmbihe 22 beingsponetitatgioythe borehole

oo er e e 28 b RS Sl b B MR 1 o e Howine
i nt er nal cohRetad$8. 7dofuit P6 nSSCHN doRREteld pagtd ag@{' ;
78. The crot ation ofot #é end.effec(t)or 44?%yt¥_lg %&ﬁ%&%ﬁ%?qﬁg&t 00 1y Vertical
from an FRaeringlined meanar fuming am Leshapédsjunctien. ArosuchpfuidQfronihths flowline 14 of
rotation,cauyses_the i nal thread 74 react,wth.the external

{hr oads 75 AUBER g 10 1o e e B 5o P riny Sreq e Biod Sufftaompector 24 afer
towar ds groRng 46 oF @it AY-ad eoriBctofasstiMly 200 GRARRESHRN 26sidRYeolRector 24 may
pushed toward the flow ine connector 18 such that the fenale

connect onclpde am gregies RaH ok tarket §Pedtdhg bland emeofthe newteotor 28. Erosimnttanght 89 may

bt woen THEORBRE P aid § AR EAAN GRS T BRI G e o5 35 38 chi i 2.

flowine connector 18. [0081]In FIGURE 4, it can be seen that the
insert ri8f®Hr 62 sepdipgrintsifdes Ybimidelined betweemthesutetiac of 8@ nodle flowlink obnnector

54. As the_ fjprstepartion 70 i ot.at ed he jnsert menber .mves
backwar 01% %%ghef ﬁeg'}%ie[ ﬁ‘g eﬁti%tzlﬁo g ’éﬁ?%a,ce & IREES QrPrERRt Sfﬁ"r‘ggk’év otween
of i nserflowlBiED&mnéctoBY 2868 cafldcoh 2. THEfeflaTd Mttt 30anSPBE 36imed bdtween a
flat surface 80 of the slot 54. As such, the end surface 82 of the

i nsert MR susiaca Rl op e ipieser sigfase of thedogthols 88 pfithe connestor Rhyund the exterior
beari ng .| { &l gaens. . .t he. .
rotati onﬁg?ét ﬁeﬁ? ??@Phgg?rﬁégtﬁﬁ%?vﬁog% %ng Y ace‘trllSjl %%qvhgg%okfa%%%wl% the,sealing
respect itweriadre 90 3o arst tonmobide HOrapdsdaling stlatiorsBip thé@between. The nature of this
2013/ 08964 3PCT/ SG2012/ 00046 0082] The duiit 26 of the fly-in

connect éF'ﬁH@ssé‘ﬁ%F?%}‘? dﬁé‘frﬁ’(jg@ e E@iﬁ?ﬁ%fsbor ehol e 88 of the
connector 24 may be in fluid communication with the interior 86 of

the flo08d cFIGERDSALBust@esdhé tordfpur@iontf thosvating aderfetd0e As can be seen,
connect 05%24 in a substantially_ vertical and/or inclined manner

formng? Siﬁl’élﬁalﬁ@aéf%ﬁgtmmbe&f% (Petyge; e fexEmor aripseoaf thremple fpwline
the subssantdrGldi Sodiihal I I AOBARELES ]Zi.fi?lg—?% cGrR08: LAEBlY PHinay

end of connector 24 aft prol ong use o onnecto

assenbl yngpde Fmetal saab A2 withthbeehae 88 and onapdetadixed4n teeareaisdtarden the end 94 of
erosi on pad or .target 89 at the blind end of. t opnect qr 24,

Er osi on t %PEZEE ﬂ_@‘@’[lﬁ'gﬁowcg’rclitgrm ’H{‘%rcg‘ﬁﬁ{?eﬁpgﬁ’gﬁ% %ﬁﬁé’ﬂﬂ’?e&mra% yyhen
to the lcongictivaiifaladeXFRwile tonh&iforCHRAS Bive dfe nl@ASRhAIREReE Wout an end

interface 90 is defined between the exterior of the nale fTowine
connect dhered. Angueth dhis arntal scal GRrmaeyt proviEe.a Seeak inmgalisealédf etwe@theswer snefaces.

to prev : id f f Lhe nnector 18 and.connector, 24.
The seambéalhﬂ’t g}ef %@}éﬁﬁ ggélmn%? Q%aéj ?or0 ed "gig{ \rﬁéﬁe RTPE SYHCRYOTS gc?rF%{scgetQern the
on the ifliveinectonfestérat® and theheorhoseh ol @f 88 al-ih Rent@RMIaRtRbIFS220d such, a
t he ext erié)r surface of the flowine connector 18. Various seals can

be pl acdtid fligedogidign &wswighh seal eissioampd gt the dnteafees dotvasnathet male flowline
provi de c?nﬁécf&'l@ 283 d %ﬂaaﬁee%%}lia& i p therebetween. The nature of
I'S des

this sealing surface 9 cribed hereinafter in FI GURE 5.
[0084] FI GURE 5A illustrates the configuration of the sealing _
i nterfadB0&). A fieyglagomesisrscal 98 may be received within a notch 100 formed on the sealing

surface 91 of the female connector 24. Notch 100 may be spaced from the metal seal 92. Notch
100 may be along the inner surface of borehole 88. Elastomeric seal 98 may be an O-ring seal.

This O-ring elastomeric seal 98 may extend around the outer diameter of the male flowline
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the seal iwg2nmw@pisace 90 may be defined between the ext eidic281idodsss

of the male flow ine connector 18 and sealing surface of the female
connector 24. Fly-in connector assenbly 22 may include a netal seal

92 within borehole 88 and may be affixed in the area between the end

94 of thmnmedter 1§ elen tbe commen 4 i&&oamttddhte the ] i3 wehaletorOks. o{s o8, the
femal e c?nnect or 24 when conngcti on Fl ow | ne connect or

may hav e dSRENGRG 852l ISamay i EpYLed H6 ar)&rﬂ%ﬂg@hﬁﬁab& th@sse@hé& mfﬂf?@ 90. A

nmetal s

ur f acose e TREAC Y908 ity OO RBRER wiBEmolfer HAUE RO KRERE op e seating
connect i sunfaé®9¢ eSthbdemelerconhertd M\Bardammcinmghay bd Bpa&adi ﬁbhetheemnﬂaclt(mr This

24 of the fl n_connect or._assenbl réﬁ As a fluid (]Jiquid
and/ or gsgggnd%/ Fbﬁtpmé:’é‘ﬁl sqag iiongéH ‘3%/ aroupd éEF Ruerh Biriace ok the male flowline
fl ow

oW i ”Q:oﬁﬂélﬂ?c?rClS)r‘athEﬁ ettt fsenmbe ﬂf&ﬂ&@&&ﬂgn@%ﬁallg%%?@gﬁ néogfegé]oqdhnégly be

el astoneric seal 98 nmay be received wthin a notc
seal i ng spatcidafremothedirst klastourericescalofdieThorse@dd diotaherkOealrdy2 may provide a

df, h | 92 No 0 be. al. h
Sr ace BFTOTENT & 8 LI SAEr T A oERS Tt i Slagpes throngh
Thi s 0- rth&geaBhASh@ERIIOC ASRAL 1@§m’ﬁg eSS HEQThATRHARE HAR o?H{e%rrﬁleaéB%h@Jt%r 24.

of the male flowine connector when t he connector 24 is connecte

to the fHdalPhepensindle sraling intefacs irandtmaey e pesittamsd ibetvesealth® Srstralastomeric
prowde C £l i ght I~ at e seal i inter 9Q.

second €| aﬁoa?r@g?%yescg%# %5%“1%“” 5610%% be@v i 9{?}13%3 fti {Cﬁﬁ@t cﬁ‘ﬂfﬁgé can

formed afiowheels Galdsng eseapt aﬁaetﬁﬂ)@h if the pres¥aleeo AR RRNMAdPH. bePdhdithe ability
not ch 104 may be spaced fromthe notch 100. This second el astoneric

seal 102%Hhy Sealt £0and S8R TGy L Brscoliifngen by diveeedantvarilouat the hole 106,
connect Q{olé&owhﬁa ca%nsegj 2 S‘IF"n S E@fjfmle—m)ee]? WS RBES 8F%egg%¥fﬂ”§éqty post

correspondi ngly be space I'rst astoneri c seal

second ehsisliatior makesgahs JeRvay FISFORE deonafierdonacyionad] thasotu@cr e the
the rel e%fl 2 of an ygr aul i ¢/ production/injection fluids/gases

t hr ough e EEAMH bosl rface 90. A hole 106 nay be formed through the
wall of the femal e connector 24. Hole 106 opens to the sealing

i nterfade0®) arid amathebenmbodiménd ras dhbehviaeFIGURE f5iB; sfonﬁécaﬁtwﬁfalychas'ed first
98 and t e, second gqast ma“c%ff al 10%‘ or bet ween not h 100 and not ch

104. Hol*SOeTeaqalad Wit iRdiof © uen purtacr &f bp gt qffing prynector 24
pressur f t

05t o. wirhet g ot ﬁ‘i’%&%?ﬁ"‘%‘;&éfﬂv‘ﬁ‘ﬁf‘é}éﬂ%&%’ st %ﬂfﬁﬁhﬁ 136l dlong
106. Holtke nper waﬁ}w%w%’wrbholg%@f the connesgor IHoHeld H)Gaxhltbwwalé of flowhineé ousnnector

of the al nt e t st tion nmake sho n Fl.GU
or aftefl%cor?;nb ‘% {m%? B? e%@hn@é{ %?gt%eré%ﬁa{ %alﬁ ‘ﬁ%aﬁfﬁrﬁﬁ%‘éf%‘ 162
18. [0086] In anot her enbodi ment as shown in FI GURE 5B, connector 24

may havd0@8Air dn ceh%rscmh@iimntsaalsh@@nmtmmbtiﬂ] ddflectbro B¢ mhine havaar first
surface of borehol nnect r 24 an astoneric

a0 TAToRR STl g SRS B iy SR o8 B enols Sarhy th etigector 24
the inngnd Saw&lta@pgea@f92b®ﬁ@émfr&n8&eq{rstt E181ERBAE 4P 108 2hd AT&lithleQﬁnwstﬁﬂ@e of

wall of flowine connector 18 ma ositioned between t first
el ast omoreioleed® ofghamensestomad.e lﬁt in ¢he eall 40 AowliO8hndotorot hemay be

o1 ast omgproRee YRl (e st SRR iE GG O] RAE FRIGr sur face of

borehol e 88 of the connector 24 and a nmetal seal 92 spaced fromthe
first ell6@48nednmtbaatmb@limedt at chgwt e FIGURE <D,f anecabr Rormhphav88 first

A PR R NN
seal 92, Je@&ﬁﬁ&ladt&n@ﬁé‘?éal ‘?U@Qﬁihm?ﬂétcﬁst 0§ %‘f\‘}z\ 1 ﬂe@fl%gac}ﬁ@ﬂrﬁﬁﬁtaﬁ{ng the

24 may have a first elastoneric seal Rotch
i nner sumfeacerfefe bbbelfebble FBobHthe Mnemnnéétand 2rhetad seaﬂcﬁﬁlcbaced from the first
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el ast onrerwo nemdsodf3 on the other side of the first el astyNd®iSRtdes

98 opposite of the second el astoneric seal 102 and al ong the inner
surface of borehole 88 of the connector 24. In other words, the first

el astonmeric seal 92 nmay be between the second el astoneric seal 102

and net aklasteneri®2eal 8 o8 tHH6thtO dide rvftthe finatl dlastdmeériovdal 198 cpOSIRCHDTheldcond
may be positioned etmega he first elastoneric seal 98 and netal

seal 92 gaMomsngses 102 ongsthe dar sugfacq oloeorghnle S8 diihe svnngeiomddi In other

seal 102 pactd . it 4 i i

a1 angemiorey B rtElite e E M) ridy debefal e Secelt SRR seal 9 ang meta
not rest sdatPRddles 1 bfgl @hinatie welltof flawlint ovnearil 8 nvl echd3RiouBdl BEtsice the first
by the slﬁi | | ed perso 089 rbl 06 y be a _test port 43 or the

test por Fla¥SMER g"‘.ealagg_ a’(?‘@%a ﬁﬁ; %% ag YEd RSt nelastorperie 26 §%pend second
enabl i NgeRYERBHE Scall $63 kéggeé%ﬁ%ge sﬁ%,%@i@l?%/sﬂ%lg%r \Saﬁ%hi gﬁ@%@gﬁ%@;& holes

test. In the position of the e 106, a may ex

out war dl gnd seaim tohiee demgredt od B4 desige iFhAUREik)ed tethe Ihbrdiméns bsidkown as it
channel 33 erei,n re n nd of the channel 33 may be connected

to the hB’PBItdrllﬁémpré%g)PyBE‘?gﬁﬁ? T f1 ui d comuni cation between the

hol e 106 and channel 33 (see FIGURE 4). The other end of the channel

33 may bg08XposHdleolDtamsy bk adest giortt 43eokthy 139 pbitet3efe)p. hatoslang) @Ay be disposed

SRR TR R T
FI GURE 4p0ddien 6hRBMRIe P86, Wley0® hajhanad Hhohny Blléif\ﬁ (%Etfg&ﬁi &%Ecﬁ@%ﬁtgi hg (see

hol e 106 and the orifice 31. As cah be seen in GLrJ
be sl ot t BIGURE @) gtiexi 3% qnaylintiudsa vheanel Iethemmwberby 24e erd eflis chadnel A% may

opening 17 there ui di.n onn of. 24 .t.0 connect with the
(P ow 1 neDs ahErER o e Fou5d e Py AERking fu%S cBBmRHseH Ok iiseh e hote 106
assenbl yadPcHannd! 39 (SedIFIGURE 4).ERI othdd®End loPthBchahfs i3B1 RAEEE B§J0AEESN b B6rface
i nsert nenbers 60, 62 for rece|V|ng¢the brace 36 when the second

porti on ithe key 394bereby farming yoerificeohl on tkeckey Herhersurfacs ethakgy 39 with the
braci ng | A4 r i.nal ie .

constr UC{)II%?)(%I %.fs H%X?%%?@%’O{E}?%n%gfkaan tl?lgé: ?Iﬁlgécgbgc% \%snsglgg’flolfl Fégurgal:y 4’ 'the
be posi téhaned 38tmay boktshepeddfet itee axttikbétveart therptdBIGan@0h® drifif i Ax0can be

receiving sl.o extend i direction. parallel to the

| ongi t udgeﬁﬂlm gﬁ@@dﬁeyt én%ﬁ?]g‘etteﬁ 1§, gu 1040 waen ghercgapesgor 24 extends
posi ti on; . i i tRi r AGi i .
PPot | bo ad bofnifen ARy aliRidgant fathetiol B LA (9 oGl thfihotor 15,

than the wdth of the brace 36 thereby a gap 69 may be forned between
the br acﬁorqag} ecgﬁmﬁg Gs$howsehe SdntoRBnest s SarbIy 220 Vingst Beasings reggiging slot

brace 36 . j | . .
install a?% ﬁﬁlﬁgﬁgfbu%@g@qﬁg%eeﬁgpg@mb%g 630?%6%%}%&@3%%?@?@ Wit the second

pot ent i aporfibwih inia aviegad¢ted)poretnin. dfsea moarmberd 60,02 gnébmcibigredeiving slot 68 may be
installation, and.alignment of the fly-in connector, assenbly, The

gaps 69 P51 Sinh BRER forsuptial et Ghe AR R AR Eohiying Slot 68 may
recei vi ngk biorRA. at W hdhibe HenRRE thd st ERERN B0 Bifihe R0k

actuating gevi ce 78 i clh may be rot e?t abl e about’%t he | E)hr%gli@tcﬁgin%gﬁm 68 may

axi s 75 eftendhin #idirsctigo peiabel @Otheflongitidired walsi $@ ofiéhd cennedtor PHe Whieacim the

36 which s riqgidl. tached to the second .portion 76 may b .
Fot at abl EAHEL ORI Pht BECEHs ity e S CEHB I pAcaf e gt prshown i
the bracEIGRORBE®Y Higcif€ séoeiniesovéd Hiag HenpideF afahNHe We&S1 of RO bRlc0B68Rereby a
to rotate about an angle of about 10 degrees fromthe neutral

posi t i ongapf6% may be demnedldretwigindhe braciigancaivioglsiod 68 288 thesbren’d ah bsthcsides of

P G SR o Ao ST P RE LR b GBS R b STEpoapn b bR Beike up
to the pleatigncd4diatéhg @hdvhiﬁéi &8_%&%23&2% ?enéi@lt gadlllﬁlé%%mgﬁn&ﬁ df"oout = 10

pair of aligning brackets 50 nay i xe pl ate 32 and junction
degrees during installation and alignment of the fly-in connector assembly. The gaps 69 allow
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t he fl oW woeotwsaest or 18, the strong hydraulic forces paIsa2g12/000466

t hrough the interior 86 of the 22 WD 2013/ 089643PCT/ S&2012/ 000466

fl owine connector 18 and through the borehole 88 of the connector 24
will be resisted by the nechanical connection between the threaded

sur f acegn@zment oF theobrach 86 adthimthenbradmgireeeivig skit 68 b®¥th rederennef tadths second

pr ovi de FrSBe ih By BORIPR P0G 18,08 omey Re b RAR0! e lpRR gt axs 75 of
such, thge ydrRide 70 UFaRS aé’cﬁ@tiﬁﬁ@@&é V8! the WRReSIEILRY f}%ﬁ?r Rdbhed to the

mechani cal connections between these surfaces. [0094] As i one
ear | i er sgemhdaporgdmovp may b GUReEble abant ReMirstpatior )i As shawmelin FIGUREYSC and

be attac to th | at.f orm 41 .(sho in ElGURE. 1 achin

means, - 13 hefFaee 56 RSt ERER e Bafiar ecroy i pgy  to 100 Boutan angle
dat a- acqifiabbiti=010 dBEREOftomORS BESIA posiibR OF tHe¥rase/ S8 t1ath IsWhkOe fkated 6 is
communi cati on él njection or flow via hot stab arrangenment 112. ROV
panel 1rentaised akouldhe eenrewt thedly-inetnectariasenahly2Be ROV to hol d and
manoeuvre the fly-in connector assenbly 22 as a gui dance and

i nst al | gp ai s sHEIM i ' i '

and/ or 30?1%? st}gsbS 112 lg?g@lg%%g{\%ﬂ%?f‘?g?gﬁlﬁllﬁgh?g%%gté;@%%{ E%:‘lifﬁxed to
i sol-at i dhe plateid andio shefuoetidngplatetlglmng tize otheroflibe painotaippingibrachteisci) may be

al lows fl.ow.injectihbon or di.rect. flow bore data acquisitio hr ough

Sui ¢ abl SR PsTEE o Bud Turib Blard, | Rl a8 o g e R S B of the
114 as sliguigibfadkbSIBEndy heveoD kyidinptiveRte 5B satdehntially B&Falex‘ilﬁéﬁlﬁldtoathe ;’r]\mbtion
sui tabl e position on connector 24 and conduit 26 and flanges attached

t her eon Platpd 6tfgpiakigning dke flysncopnegteroassemblyndieandd teprred surfaneri3 Saming an

allow s Ve[, b d ieng. «q SR | - npect Q.
assenbl ;c‘/iﬁglf ‘ggirjl %éaaﬁlga@re %ﬁ%ﬂg}é&% 5&0%‘2%5 Fﬁe%go%"ﬁglgke%“{age I%lgf E’?n%ﬂglg% the
38 t hr owghnectoar2dewhepltios comzoter @ adérmis tewaslh ahk flewbihe | dokectdrol 8. lignment
seabed ad}'acacegi to t he bsea structure 1%An ROV can grasp the

fly-in CBHAEEPSMAYSIOERE {S3aPeoIning igvaws hejuneioppiatedf- as to nove

the fly-in connector assenbly 22 to a position, such as illustrated

in FI GUREOSR] i nNInpFIGURE! §, the debend @ogionieTs 20 .théOacatinie devise7R (AB1TEIRIn in
60, 62 arg ﬁi}g ed wth the ;I ofs 52,54, the RQV waul d | ower. the

fly-in o rmay B ANFCiss t9 Bragingi36- The pessibility of tharhrace lsinglebintp rotate
par ked i Jotd erey j rdonhESERE T ): 6, ' Bl

C ot o 53 he PRI QOBOlE 10 Togt R ISR SomIEEOR <X R Cormbltot BBy 2o be
end ef f endroforgiving. tAd knaviretot skglied persks hndd thoharsh subser epardnment had veight

the fly- cQnnect or _assenbl t he.junction .plate_ 16 and the

{1 owl | et A6 Grrester P 7o dlroaise: BRORONFBE HngY4n EPyiceipt assermbly
_connect Qp RsEARBEYWAR the fRwiine WobAGtSIOTN &f biistansiayalffichil Whitht Nolerance of
subsea structure flow ine connector assenbly 10 is shown in Figure 8

In St ep rEsgignmept pir: £Q Apgreesoit inmoeniorgiving fbrtha RQetdiver toiranceveievas fly-in
20 of ”Esnﬁéc%‘%“ és@gmﬁme% Q:E)m%e%t with the alignment receiving structure 20 of flowline

connector assembly 11. During the process of connecting the fly-in connector assembly 22 to

the flowline connector 18, the conduit 26 may be aligned by aligning brackets 50. Once the
connection is fully made up, a visual indicator 67 (see FIGURE 3) can be shown between
housing 40 and commector 24 and may be captured by the ROV thereby verifying physically and

visually the full make up of the connection.

[0093] When a strong mechanical connection is established between the connector 24 and

the flowline connector 18, the strong hydraulic forces passing through the interior 86 of the
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assenbl y wb.20i3ns868p 820, fly-in connector assenbly 22 igReeivmtiss
within the receiver 20. In Step 830, the connector 24 of the fly-in
connector assenbly 22 is extended towards the junction plate 18 of

the flow line assenbly 11. In Step 840, the connector 24 of the

fly-in démviaeenneserchbryd thpough the hawbeledd of thh sofiastdri2devidobmessisted by the

assonbl y by PRuERORREAen B BB 17 T ol R AR s Hadevige T8 The

assenbl y A e receive e rece

the j undieaning pirices 8 60 theliasdrnsembere et 80 B2 soffadd 80 b theisibt 54 grovidea
connector assenbly is inserted into slots 52,54 of the receiver 20.

[ 0098] CoRedaBr bedringagurfase dor dit Axdravkien cornectien. 63\@!—11'ﬂbntlhplfa,tdl13€:3uli§h foncea are
' ' ! \.al ' ' ti at en
he act CaeCiy BOLA P SEREAALAM 61 Rt dnt HORR el fifreffe "ond

effector 44. [0099] The foregoing disclosure and description of the
i nvent i dA094 i |AugEnteniedecaglim apd pisshaworip RIGERILT, aIVRO\bustexcvhmmgﬁpanehllo
st ruct wthin t

the details, of the il lustrated | ‘be made

scope of Phe® 3%%@%5%{}’& Bf 4fﬁ t' ndl&}ggﬁ@q? Bgrﬁttﬁﬂﬂng FBNS §t& | It. The

of the IRO¥Ninte@ventibhepapeies eMtallbwy afatd-squiisy GhroiPhy shBorsi 4 88kt B¥tel¥Btion

followng clains and their |egal equivalents. 24  CLAI M
through fluid communication (injection or flow) via hot stab arrangement 112. ROV panel 110
may include a ROV grab handle 113 for the ROV to hold and manoeuvre the fly-in connector
assembly 22 as a guidance and installation aid. ROV panel 110 may include an isolation valve
111 and/or a hot stab 112 and a tubing or hose 115 for connecting the isolation valve 111 and/or
hot stab 112 to a bore access 114 which allows flow injectionn or direct flow bore data
acquisition through suitable flow or pressure/temperature sensors. The bore access point 114 as
shown in FIGURE 7 is only indicative and can be located at any suitable position on connector
24 and conduit 26 and flanges attached thereon. The tubing/hose 115 can also be connected to

test port 31 to allow seal verification testing.

[0095]  Inuse, the fly-in connector assembly 22 can be lowered by winch and line connected
to liﬁing‘ tab 38 through, for example, means of attached shackle or like, to the seabed adjacent
to the subsea structure 12. An ROV can grasp the fly-in connector assembly 22 by ROV grab
handle 113, so as to move the fly-in connector assembly 22 to a position, such as illustrated in
FIGURE 1, in proximity to the receiver 20. Once the insert members 60,62 are aligned with the
slots 52,54, the ROV would lower the fly-in connector assembly 22 into the receiver 20. Once
lowered and parked into position wherein the insert members 60,62 sit within the slots 52,54,
the torque tool of the ROV can then be applied to the end effector 44 within the torque bucket
42 so as to properly attach the fly-in connector assembly 22 to the junction plate 16 and the

flowline connector 18.

[0096] A method 800 of connecting a fly-in connector assembly 22 to a flowline connector
assembly 11 of the subsea structure flowline connector assembly 10 is shown in Figure 8. In

Step 810, fly-in connector assembly 22 is aligned to the receiver 20 of the flowline connector
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| Caim o 20uz08bsiga structure flow i ne connector assenplcy/siganiz@ooses
subsea structure conprising: a flowine connector assenbly adapted
to be nmountable to the subsea structure, the tow i ne connector
assenbly having a junction plate having a tow i ne connector therein;

an r eceiasedmisthyflilXBOStep 800, fRdinaanéctérassanlily 20 Acidceived vithi, the édcdiver 20, In
receiver_having an interior _exposed to said tow ine connector of said

j unct i onStep §8@;the cepneetpr 24 ob b Alycinsenpeciupssambly 4) dsextensled dowards the junction
connect [ g oty tor .

having. SieBAsREcragy Be seBRF 1 Sep 8, fecbladolbroaWINE PSRNV
assenbl yasadalyed it comegad e taiftbwime consecaarBadiios floblissadoinpetocissatibly.
plate to establish fluid.communication, said fly-in connector

assenbl y, i Nng.a .conduit in c ni cation wi.th said .connector,.of

2o a1 JOPE oo af P mtetos i fRTL R SR ot 8 e B B B et o
t owl i ne;thafumEba platd'ghelethi Gief nghingls 662 BEtheARNRCIAhed @ as@@ibIRtd iRSerted
the connector to engage the flow ine connector, = a brace extending

f r om t hentctefaSeAg od éva reeelyy 20ne conduit for bracing the conduit to
t he actuating devi ce.

[0098]  Connector 24 may be extended towards the junction plate 16 in a direction
substantially perpendicular to the junction plate 16 when the actuating device 78 is being

actuated by an ROV turning the end effector 44.

[0099] The foregoing disclosure and description of the invention is illustrative and
explanatory thereof. Various changes in the details of the illustrated construction can be made
within the scope of the appended claims without departing from the true spirit of the invention.
The present invention should only be limited by the following claims and their legal

equivalents.
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2. The assenbly of claim11l, wherein said flowline connector is a nale
fixed connector, said connector of said fly-in connector assenbly is

a femal e free connector, wherein the connector of the fly-PQT/SG2012/000466
connector assenbly, when connected to flow ine connector, @BG:kEEhe87/2013
the towine connector to forma liquid/gas tight sealing relationship
to establish fluid comuni cation. 3. The assenbly of claim1l or 2,
‘wherei n said connector conprises a i:lMSeal di sposed at about an

end thereof and a first el astoneric sea i sposed within an inner
borehol e surface of the connector, said first elastoneric seal spaced
fromthe netal seal, and a first hole extends through a wall of said
connector and di sposed between the netal seal and the first

el ast ondrdlgingeal , wherein when the connector is connected to the
flowine connector, a sealing interface is forned by the netal seal

and the fif%.s%lb?ﬂ%”uﬁ icﬂseléaﬁ bet ween the connector and the flowine
connect or fof * provi di é"ea PV RAFORRGHA atssmBbCior o mbises sieture bemprising:
connector and flow ine connector. 4. The assenbly of claim3, further
conprises a secofivinetonneniorassesibly adipen oS BembbrittOtd A€ shBBLiruc re, the

borehol e sur hﬂ@ﬁn@&ﬁ,&&&%@&%&%% in spaced relationship to sal
and” awa

first elastoneric sea P%the nmetal seal, and a second
hol e extending through the wal|l of said connector, said second hole

di sposed bet ween sai®dW§1108plat¢ havingrefiowlireaahnatd timsdig; second

el astoneric seal. S. The assenbly of claiml or 2, wherein the
connect or conpri ses aarédeivet affixadtoUFREIaEe i it n_an inner
borehol e surface of the connector, a jsegﬁ%ﬁggé%ﬁﬁtgsél@arfwﬂ%bﬁ‘é‘ﬁ%l
within the inner boPBAYFPILEPessd & wid fovdinesoneastosiof said fmatesiplate;
relationship to said first elastoneric seal and a hol e extending
through the waPifiyoin connastor essemblycadapediabd @hhetitkIO RS A MIMNEQAN S caid

first elasto r-}lg :ﬁfé@{ i.d second el astoneric seal, wherein when
f5!ih Co ?ﬂgm e - ’ i
the connector i s CONNECEE ﬁ@ ¥88f | owl i ne connector, a sealing

interface is formed by the first elastoneric seal and the second
el astoneric seal beffB¥IFCIORBeronraist wnnentet of said fly-in connector assembly adapted

to engage said flowline connector of said junction plate to establish fluid

communication, said fly-in connector assembly having a conduit in
communication with said connector of said fly-in connector assembly, said

conduit adapted to connect to a flowline;

an actuating device coupled to the connector for actuating the connector to
engage the flowline connector,

a brace extending from the actuating device to the conduit for bracing the
conduit to the actuating device.

2. The assembly of claim 1, wherein said flowline connector is a male fixed connector, said
connector of said fly-in connector assembly is a female free connector, wherein the
connector of the fly-in connector assembly, when connected to flowline connector,

encircles the flowline connector to form a liquid/gas tight sealing relationship to
establish fluid communication. '
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the flowine connector for providing a fluid tight connection between
t he connector and flow ine connector. 6. The assenbly of any one of

claims 3 to 5 wherein the fly-in connector assenbly furth
conprises a key extending radially outwardly fromthe conngéT’gﬁzo%(?o(9466
key conprising at |east one channel in fluid comunicati onRefeived d#87/2013

or MOTO hol es, wherein one end of each channel forns an orifice on
the key and the other end connected to the one or nore holes. 7. The

assenbl y of- dirg assembly oftddlaiinnisor 2, wherdin W&h&t&%ﬁpﬂ%%%&tﬁ%eﬂ%#ﬁ&d at
out er surftace

conprises a fj | on hayi threaded cylindrical
aboshen BRA plefibr e Hieh e tentivgosed withinen iwor bazcoland

and a second portion havi

sai d second puarfide@f theoakdctr)dald GreQ IR j £ St rtion,

both in threﬁdied f?el a{hiron wher e n the b?{gggélgg%%gggyfé‘%ﬁ%e?agéeai*é’@ﬂﬁ(ﬁm
portion to tASCEBHEES Hrough awell of said sennpoter and dibpmsd betkednahemeal eal and
actuating detheCBstCdiiirh&RSeA Ny f or..coupl.ed to said first
portion of said ;ct uating _glevi %ggngéﬁegﬁ{é*n‘%mg?"?"géi %@”gﬁ?qatﬁﬁh%h?wne

al | owi ng an PRIGePIEn 2GFaling intsrferednfprmed by thometn dedl And thefirs @l Rlogfers by

first porti opet@terd the @ﬁc\:’t%}hi' Wnd ayl QnéS,fQ. Move. the second

portion and said connector o sg?§%§$3$q e@%ﬁ’é&%ﬂ%@#ﬁﬁ@&m@m
said flowi n@tw&?m'éetc@mec@raﬂﬁm)vdhmenhieﬂo@j any one of clains 1 to 8§,
wherein said receiver conprising a first plate and a second plate in

spaced r eMat TR askmBIRiod chint 5t fuRh@le Lond M tomens el - Segond.
plates having an end abutting or ag?‘gﬁ%%{a s?%onégkaatoﬁfﬁﬁ?agﬂlsﬁ%&g &ithin
e nner borehole surface of the connector in spaced relationship to said first
elastomeric seal and away from the metal seal, and a second hole extending through the
wall of said connector, said second hole disposed between said first elastomeric seal and

said second elastomeric seal.

5. The assembly of cleim 1 or 2, wherein the connector comprises a first elastomeric seal
disposed within an inner borehole surface of the connector, a sccond elastomeric sea]
disposed within the inner borehole surface of the connector in spaced relationship to said
first elastomeric seal and a hole extending through the wall of said connector, said hole
disposed between said first elastomeric seal and said second elastomeric seal, wherein
when the connector is connected to the flowline connector, a sealing interface is formed
by the first elastomeric seal and the second elastomeric seal between the connector and

) the flowline connector for providing a fluid tight connection between the connector and
flowline connector.

6. The assembly of any one of claims 3 to 5, wherein the fly-in connector assembly further
comprises a key extending radially outwardly from the connector, said key comprising at
least one channel in fluid communication with one or more holes, wherein one end of
each channel forms an orifice on the key and the other end connected to the one or more
holes. '

7. The assembly of any one of claims 1 to 6, wherein said actuating device comprises a first
portion having a threaded cylindrical otter surface and a second portion having a
threaded cylindrical inner surface and said second portion movable with respect to the
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10. The assenbly of claim9, wherein each of said first and second

pl ates being directly affixed to said junction plate which in turnis
directly affixed to said subsea structure. 11. The assenbl i

9 or 10, wherein each of said first and second pl ates conpg(i:—@. 98 1oBbas
sl ot formed adjacent an end opposite the end abutting or aBfstvehil/pHe013
junction plate, said slot conprises-a bearing surface thereon
substantially parallel to the junction plate and a bottom surface

subst ant i al | yrp@ppendbash irathreaded tolatibg arliendn tiebiae extedds frokh heass@mb! ¥

of claim 11, | Ld..fly-in connector assenbly conprises a

housi ng adap?é\{gﬁ%gb ?lé%g#glé{the actuating device, a first insert

menber and, second ipsert nenber forned on opposite sides of the

housi ng, ehcABeRSSERPYY gficlaim Tawhersissaiddctuateg dovirerbmptisdaaicnd efFeatbrd

shaped t aper i fohs : . h.,of said firs nd second

i nsert m::rrberd';sﬁi’g\_égstgaSh%i %rggghghg?}%ggéam% e sﬁ’élfgéﬁ CAPrFuRalla forower
end opposi t ealidvangan ROetdromsailmgd cffeaoy amiie 110 Wsthiedsa; d Bistoddibs b the
i nsert ”E”beﬁctﬁ’aﬁfn? JResl yabl e inlbesai d sl ot of sai i rst Pfqte ant('s1
sai d second | NSere ebar ey Hessrardmoaionand spid cennsetop pf sad fy-in
second pl at econnbetpreissemblngcdwol ssidNewiihd &nnaigk, second inserts, each

I nsert conprises a flat surface at an end thereof for bearing agai nst

the bearirg $p {2G68H10F e ' lats.and, a bottom surface for
abutting said botton Sir a%rfeeoggﬁ?‘#eyg’eéﬁvg’&fqn?@“%?eﬁf‘g?r%@P“méaﬁrStPIatc
assenbl y of @idc s¢Fa plathén sianed relativa it saidofrssing] kDb Bsal A SRLLEJghan

thé wi dth of I.ng first or second jinsert nenber. 1
The assenbl y¥ l%‘?gléﬁéénﬁi%%ga (rgu{f'%g °%‘§?°§P’ht° S&dusgetion platee onnect or
assenbl y ti@vi ng a lifting tab having at |east one pad eye for

recei vi ng '8xtRraTSAMYLY pF laign Sovehestinpach of seid st madigpobiteplitey being directly

connect or asFR¥EA t% sai@dhltibd fial : t.endi radially and outwardly
from the housi ng.Mfglggﬁr%gbgggate%%ﬁ%tﬁéﬁgHgﬁcgﬂ@ﬁ’&qdé? ﬁ%di S siqusture.

further c i Sin bgaci ng receiving slot arranged on said housing
bet weon t A THSPF S8t o epelo. ahercinciach af sais Brst andeetond pldter atiniprises o
brace ext endiottibreredghijache af kfd oppositd fe by o e brace .
t hus al |l ow ng)tt he hr aJC{stt Q0 be ?%{aatt abl gédaﬁ&gat%@aaﬂagﬁ&?% g%ir}unﬁh,on Eﬁ%ﬁ Sﬁ‘fi

g na
the actuat i " GEPPREES &iOCHINE FRaCHherermybstentdllyi parallsl totthe junction plate and a

bottom surface substantially perpendicular to the bearing surface.

12, The assembly of claim 11, wherein said fly-in connector assembly comprises a housing
adapted to receive the actuating device, a first insert member and second insert member
formed on opposite sides of the housing, each. of said first and second insert members
having a wing shaped tapering profile such that each of said first and second inse;-t
members has a wider end joined to said housing and a narrower end opposite tﬁe wider
end and away from said housing, said first insert member being receivable in said slot of
said first plate and said second insert member being receivable in said slot of said second
plate, wherein, each of said first and second inserts, each insert comprises a flat surface
at an end thereof for bearing against the bearing surface of the respective slots and a
bottom surface for abutting said bottom surface of the respective siots,

13. The assembly of claim 12, wherein the width of said slots is greater than the width of the
corresponding first or second insert member.
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16. The assenbly of any one of clains 12 to 15, further conprising a
torque bucket attached to the housing and a platform nounted on the

torque bucket for receiving ROV attachnents. 17. The asse
claim 16, wherein the R OV attachments include a grab hand!(gylg%gl?zr/oog%é
ROV panel. 18. The assenbly of any one of clains 1 to 17, peg 41/07/2013
said junction plate having a guiding slot fornmed therein adjacent
said flow ine_connector for g}ui ding the fly-in connector assenbly.

19. The asdentioAstmbingt dam b oxi3aphereintsoidily-indonnetor asstirblE RGNS 4 Lifting
ext ends out wap : | ..20. An aratys conprising: a
subsea str uct_usrjié%ﬁ]ggv%%égé% p%%@?%goﬂ- ? %cglrvg}gne;neﬁ?g hiingssistance fox lifiag the fly-
&whi | e connedf§Pnngsioe pdsemblyssaid Bfting thbi extending @atRa1Bf an@'o%%dl%‘f’fcfﬁ% \g\l]%l N

21. A met hod f, iﬁ nnecting a fly-in connector assenbly to a
connect or assenb % of a subsea structure flow ine connector assenbly

as cl ai rredli n,any one of clains 1 to 19 said nethod conprising: '
5. The assembly of any one of claims 12 to 14, further comprising & bracing receiving slot

arranged on said housing between the first insert member and second insert member
wherein said brace extends through the slot anﬂ the slot is wider than the brace thus
allowing the brace to be rotatable about a longitudinal axis of the actuating device within
the bracing receiving slot.

16. The assembly of any one of claims 12 to 15, further comprising a torque bucket attached
to the housing and a platform mounted on the torque bucket for receiving ROV
attachments.

17. The assembly of claim 16, wherein the ROV attachments include a grab handle and/or a
ROV panel.

18. The assembly of any one of claims 1 to 17, wherein said junction plate having a guiding
slot formed therein adjacent said flowline connector for guiding the fly-in connector

assembly.

19. The assembly of any one of claims 1 to 18, wherein said conduit extends outwardly from
said connector.

20. An apparatus comprising:
a subsea structure having 2 flowline therein; and

subsea structure flowline cornector assembly as claimed in any one of elajms 1
to 19.

21. A method of connecting a fly-in connector assembly to a flowline connector assembly of
a subsea structure flowline connector assernbly as claimed in any one of claims 1 to 19
said method comprising; -
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aligning the fly-in connector assenbly to the receiver of the

fl ow i ne connector assenbly; receiving the fly-in connector assenbly

within the rgcei ver; extending the connector of the fly (iJ’P/SG2012/000466

connector assenbly towards the junction plate of the flowline

assenbly; - connecting the connector of the fly-in conneBfgived 11/07/2013

assenbly to the flowline connector of the flow ine connector

assenbly. 22. The nethod as clained in claim2l, wherein the fly-in

connect or assendligningshe 8y cardedtot msdniidy tethetaceiver of the HbWEEL éRector

parallel to 5&% b:g)pctlon plate. 23. The nmethod as clained in claim21

or 22, wherein connector is extended towards the junction plate

in a direction substantially perpendicular to the junction plate.
receiving the fly-in connector assembly within the receiver;

extending the connector of the fly-in connector assembly towards the junction plate
of the flow line assembly; o

connecting the connector of the fly-in connector assembly to the flowline connector
of the flowline connector assembly.

22. The method as claimed in claim 21, wherein the fly-in connector assembly is received

into the receiver in a direction paralle] to the junction plate.

23. The mgthod as claimed in claim 21 or 22, wherein the connector is extended towards the

junction plate in a direction substantially perpendicular to the junction plate,
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