Coupling device Field of the invention The invention concerns the transfer
of fluids between two vessels. Mrre specifically, the invention concerns a
connect i owoadew/sesshor transfer of fluids as set out in phegnNORT@uEsgi on of
claiml1l. The invention is particularly uséful in a systemfor offshore
transfer of liquefied natural gas, for exanple between a production vessel
and a shuttle tanker. Background of the inventi.on The state of the art

i ncludes a system for offshore cryoge ?EPH‘%@FW&? especially a system for
transferring liquefied natural gas (hereinafter LNG between two floating
vessel s. One such systemis disclosed in WO 01/ 34460, describing a pull-in
and connect i igld/of theGanphtionng a pull-in funnel which conprises a slit and
is mounted in an inclined position on the bow of the shuttle tanker. The
funnel has abhecomvestiet gontiers the tpnsfen o€ fluptsrhetwaeptwe vesselsndbrdl y into a
cyli lndr '50ﬁ| ggeaiglgfcan ,rtthb(iili‘vqrﬁi@ﬂiféohkéﬁlb 'ﬁg:gﬁréwtic{ﬁﬁdébi&ufo@‘?raMBSfhgidstd%ﬁset _
coupling head. .The funnel..is SO _Previde a_secondar uide nmeans in
Chert or'on of i P SRRy pCeiade Bl 3tk a5 5alioh b PaRES RGN th SRR G, 1
at the intrdeuefisheredpanfaipfiguetied natural\gasdioy cxampler btwgen a prodyclen
correspondi ngstd) andladihnglfaiked, or gui de posts on the coupling head, so that
the holding arns will slide in the guide slots whereas the guide posts w |
run at the ddadigreund of tke invem¢ion The state of the art systemreferred to
above is desjgned faor, connecting sever%{)rgﬁges in one, operation. Thus the

total résses/Batipiect thoatynelHies 3y hatg comesaic eadingagspseially a
consi der abl esysfeur fdraransfenring $igatfed natuckd Pag (lecteinaftoe LEHtetweeh fwo Hoating

confi gurati opsWit "o m&%ﬁgﬁmswﬁgclaml if WO 611845605 R scriikh AlguP0f ddgom thi s
angle may create lar%? bendi.ng no

.. ts.in the. hoses. . These bendi ng nonents

Wi T1 b nt rORACET Bt RGTF B8 AR SRR L™ BRI ERGST! MR BOPRBRost
systens do riotantiaviénadgositiorcon threabaw pf die dettddiankhr. Ahedugnélitiasantoutwamdinge
for thgsali aii&gidddeerPRI@SE pARBRESREGHTY: infdh Sy IRYriSd] SRS éjém&gept abl e
resi stance durlﬁtgl .Elul | -in. The . state ?f tbhe ant air\ésa% lrglcl uneiisuaq 2004/ 001
1424 A, whi ORSHELREARImATY SYiAS HicaRs Tordhr saUpling hehd, ThE funne] ivglsg™ 2~
circul ar crayevisledtvigha serpndapy ghideseans i the foppefitwe lengitudinalbeextendingi ch,
when the conmide oty gaa8sa ildrga widthmahe fiftroduotisR opBIEIRE @hd @eirginwardly
ci amet ri cal | 0BR0%) 1 Sl lldsSoRfnpiOKbSHh bihd RE iRNo Gl Part of
t runpet_ 44, e 0 ese_SII.ts Decones 1ncreasikn narr ower on and
after t2Re blwyelipgbepd.isorthalfhe hplding agps yill shde i ﬁhgrﬂﬁgﬁ slgtsvwhereaothsr i ses
t wo guide posts will run at the outside of the funnel.

The state of the art system referred to above is designed for connecting several

hoses in one operation. Thus the total masses subject to dynamic movement during

connection may be considerable.

25 Further, this system is designed to be connected in a configuration with a
predetermined angle of the hoses. Deviations from this angle may create large
bending moments in the hoses. These bending moments will be introduced in the
guideposts during entry of these. The guidepost systems do not have the
functionality of establishing significant leverage for the aligning loads before these

30 occur. This may create unacceptable resistance during pull-in.

The state of the art also includes US 2004/0011424 A1, which describes an
alignment device having a cone 51 with a circular cross-section and two
diametrically opposite side blades 55 which, when the cone 51 engages in a trumpet
44, house themselves in diametrically opposite side slits 56 provided in the front

35 flared part of trumpet 44. The width of these slits becomes increasingly narrower on
and after the blade reception end. Preferably, the alignment device comprises two
alignment cones of cone 51 type arranged diametrically opposite one another along
a horizontal plane and cooperating with two alignment trumpets of trumpet 44 type.



al i gnnent cones of cone 51 type arranged dianetrically opposite one anot her
al ong a horizontal plane and cooperating with two alignnent trunpets of
trunpet Aotypestevot his case, the fixing nodul e woul d becemoppamolsst h t wo
wi nches of type 47 or with one winch having two druns. In the prior art,

the pull-in wire is connected to the flexible pi pe in such a fashion that
the pull-in ection,i nDre Ies he l.o I axi s of
Lhe T1'ext bl daghtaaseibe farmogtlerranddedampedoulhbig wih) s o S &7 o

si gni fi cant \dréhrpac manch having ko deameen puI ling rope and hose and eventual ly
gui de system This may create problens at initial entering in the funnel.
The slits which are present in the prior art coupling devices also
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i nvention. TR® Fwaeenerio e ahing eateeaaﬁp |ﬂi‘Fg o) Jélef%ts wiaw??eae? PRt I r st
coupl i ng hoube pgioaart caupbng deviceuigko neprbsems arpgtentiahoperationddnizand drhat t he

first q@uﬁl |1t Qgh& ik %\ﬁfe ﬁaﬁ‘ﬁbﬁ'&rﬁﬂleﬁhmfe st %Mﬂ%e&&ﬁﬂehhe first

ree end’at a distance from e first

|
ggﬂ& : 28 hg%r%e@é‘ t‘P@I"“QgPE of PREraligBdnd coupl i ng housi ng conpri ses a
receptacl e fﬂ{e Iglék)ﬁil%t %?H@Q%ecﬁﬁ&% ngbbd eP IR ANentdh (B'8vELAehd S

guiding ele , I'n neans being connected to
t he gui di nggpgﬁ%ﬁingsraé‘é t@ﬂgtalﬂg\éﬁ‘% dtVH’étangrst coupl i ng housing is pulled
towards the receptacle at an angle mhlch is not coincident with the central
axis, and when the guiding elenent is in place inside the receptacle, the

first qgupl igigmhsiot9ne SiVentiondxi S and the central axis of the second
coupling housing are aligned and coincident, and the two housings are

rotational | yT'ia ingamtion ismeoftﬂtlemﬂ]bdlmbmzéd’lm the intHin glaéine while the depadept | ses
a ball shapgg (Fe ngbélbfhgr @ﬁfrg@t@hs@@ss@ftﬂgrﬁgvéﬁ@ioﬁav' ng a substantially
sl en

rectangul ar an cross-section, its long side extending along said
axis. |n onellenpodhti@nprovides ar @uplihgdeeicedopcormrsting b dhtagipliap hoakingmout h

h I I t
Z ngptehe pegga%t %gggggaﬁn@&g;ﬁo&hfg%héﬁs{e'rﬁgé‘hn Flﬂ?ﬂ?esfti%ft ca@r @J, n%ge g\r/fgln
tri angdfar, @paprlsemgewhag lameend exteading Gom the éﬁﬁkﬁﬂuﬁapg hensipgead baking a
ri ghti ng nonfese end atra disteante fron theuindst ogupimgdionging central axis, the second

coupling housing comprises a receptacle for the guiding element and pull-in means
for pulling the guiding element into the receptacle, said pull-in means being
connected to the guiding element free end, whereby the first coupling housing is

25 pulled towards the receptacle at an angle which is not coincident with the central
axis, and when the guiding element is in place inside the receptacle, the first
coupling housing central axis and the central axis of the second coupling housing
are aligned and coincident, and the two housings are rotationally aligned.

In one embodiment, the guiding element head comprises a ball shape and a guiding
30 element base portion having a substantially rectangular and slender cross-section,
its long side extending along said axis.

In one embodiment, the receptacle comprises a rectangular bell-mouth shape.

In one embodiment, the cross-sectional shapes of the guiding element and the
receptacle are non-circular, i.e. mainly rectangular, oblong, oval, triangular, etc.,

35 which provides sideways, longitudinal and rotational righting moments for the first
coupling housing.

The pulling force exerted by the pull-in means is in a direction which is steeper than
the first coupling housing central axis.
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The pulling force exerted by the pull-in nmeans is in a direction which is
steeper than the first coupling housing central axis.In one enbodinent, the
recept aclwoizsicarsranged i n a docking frame, and slidabl eproziNno2ern/mmsext ended
position in which the guiding elenment3nmay be pulled into the receptacle,
and a retracted position in which the first coupling housing and the second
coupling housing are gonnected. Preferably he flrst oupl i ] ing is
connect ed t o eé&‘?qﬂcl@em ;51536 fesepiaflerts ABrgd INESRRK lggfﬁraa}ea adlsiqland t he
second coupl batyetmes exignded positier iredhich the gupting vleament il be puied into the
transferri ”grelewéaél% SMPP B tAIcRN ﬁ1&?fn"‘@ﬁi%httﬁéffrit%hi9hﬁg BbR&n@AAd &St Or age

tank on the vesgf %éggﬁggy %.the ing force to the free end of the
gui de post, 8" 504 & M PRECY Shgi t udi nal axis of the flexible
pipe, agi gh}t‘xj ”ﬁﬁtﬂrfsPEoﬁﬂTﬁltg%{ﬁ dgrig cgﬁﬁtg:té@toaz? h'eﬂf)%i{né)\é,‘fb Ransfer of

faC|I|tates ost receptac geonetry

ost e
of the gui deLglggsqr @BPH’éedégéd ?réﬂg@stsaewi SHP l&g&aua'glgflﬁ SARIGCLegPIPRAN 1 he
novenent s ofa véssel, fexiriiséerpingd NGeraivaporatbd ENGheetwaen therflesible pdpe end aon of
novenent, asyQRRes&ak Pt \essilr ection of the flexible pipe Iongitudinal
axi s. The conpl enmentary cross-sectional shapes of the guide post and guide
post recept aBy applyéngdie-pillingifate td the. freweend of the guidegpdsayi,e. ab]mmgce fovml ,

1 angupr . @l SongiWhl RICH SETCRIAERES 8 AT HOREA rop it &ﬁlﬁé‘ 3R g

righting nonents

force on theacmee%?ribwél% fa@lht%fgs 8R’é1FtPé’at I Wéo ulﬁ %rﬁaﬁ r«scent &len 3
direction ‘M‘h%b é’c{%%{étﬂ? 8&&@1{&{ ﬁ&s‘%f @Lﬁ? tht r%‘g’ﬁ;‘%&;letaﬁa‘%gl& thfra%e {shg%ch

flexible pip ntra I™-T'n force
is applied d atathsanwemﬁﬂt%ﬁ theef%%b#@sm%alter?élgmpéxm Hheepy]-He wits "Fe&FlO&)@ifs
The gui di ng wevémentaacoppbsad td che dieedtiovarfithe flepibdy pipedoagitwlingraxent of pi pe
and coupling axes and a rotational alignnent of the aligned axes. Brief
descri piSi on biie edreplgmentany sronsesetional sgapvéroféh%lga@ﬁmosbmdcguldqb peste

i nvention W debefigelelaé@hod-cioulahd. o eddify rogratl@siar, bl or) ovhl, prigfg@il a0eical
forms of e”b&g H%%wdgﬁﬂgwaf ,rf&ﬁ‘gl{lgﬁﬁeh 2Rl r¥fa ngﬁa%rﬁmé ?g'o['r% fﬁ{gg'&?&ce to

the attached erence nu
conponent s, %ﬁﬁ Vﬁ%?%?ﬂd“FPQHPQPHEF%% a pr|n0|ple sketch illustrating in a

side view a .syst of tvvov m)oredto t her, and. havi.ng fl exi bl e
o1 pes. ext end| HoP HLPadatre e TR G Ben o E0ertar ey BRI MRS PRust r at 1 ng
inatdd vi e‘WQCIﬁl@nsVy@FbﬁPYlIaFQszthat(E@f(FrﬁblfY &j@ﬁm@r 1han9f|t@qlr0ééhezﬂeélbéﬁr pipe
perspective ¢bndal BgS in kheieicit 6Mlie drdei endl TREPALiiAEBEceds appited at a point

which lies outside the flexible pipe central axis.

The guiding device according to the invention provides an alignment of pipe and
coupling axes and a rotational alignment of the aligned axes.

25 Brief description of the drawings

These and other characteristics of the invention will be clear from the following
description of preferential forms of embodiment, given as non-restrictive examples,
with reference to the attached drawings where like reference numbers relate to like
components, and wherein:

30 Figure 1a is a principle sketch illustrating in a side view a system of two
vessels moored to each other and having flexible pipes extending between them,;

Figure 1b is a principle sketch illustrating in a top view the system illustrated
in figure 1;

Figures 2a-c are perspective drawings illustrating a first embodiment of the
35 connection device according to the invention, in three different states, i.e.:
- figure 2a showing the guide post prior to entry into the guide post receptacle;
- figure 2b showing the guide post inside the guide post receptacle and the
receptacle being in a extended position; and
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connection device according to the invention, in three different states,
i.e.: - figure 2a showing the guide post prior to entry into the guide post
recept aclwo 20100i3g29ne 2b show ng the gui de post inside tRreTNO2dB)/(POSS
receptacle and the receptacle being i# a extended position; and- figure 2c
show ng the guide post receptacle in a retracted position and the coupling
in a connected state; Figure S a partlal cut-away side. vie f the
connecti on devg¥e 2éisshPWI“lgstthF£“é‘i)e POSt reqrptas ‘?B‘afﬁt@ﬁ?“é‘sp%&‘% M Pstrate a
second enbodiouplihg ad athﬂnﬂ:Dﬂlfd’lﬁatel;Ol’l device according to the invention, in
four different states, i.e.: i gure 4a shovvln t he gui de post prior to
entry into the glﬁlabrepi)hsta]?@’éléb?‘&cﬁ"éay side vy ef the conBostiRp d9Yéce@f de post in
a first posiillustratpdis figute®y;de t he gui de post receptacle; - figure 4c

showi ng the guide post in a second position partly inside the guide post
receptaél e; and -Fightgade-ditlustratsi greohéd ebodamprysif thercennection devied positi on
i nside the %baﬂuﬁ)gnﬁithmﬁemml mmm«ddﬁﬂ@feﬁpstaiesnxgel n a connected state,;

cach of 119U el SOT D & wfsgt RIS 0%, VISTE, BUAUAAGS Lt (1)
(o210

are perspecti Vi ews
| ongi t udi nal- fagei4brshowingthe PEFtin a.f)rst msg%ﬁlépgﬂmlpﬂéﬁﬂaﬁé@ appﬁﬁ rd

enbodi ment atcépisclepnnecti on device according to the invention, containing
t hree awi n r

i avi (11 ) et ARy Eha M udd palth bispohHRIRRH RAG kB thEWaBRd
the inventi JRCCRipREF2r awi ngs (|) and (| i) are perspective draw ngs of two
vari ants of -dfigute 4l showmgthefguidé postibadinealicd positialr msideghe @uide)pashd (i v)
are draw ngsepf t@clEQhH%é’@Jd ?1Hfa é%nﬁé’ét@@s?a't@”ent in cooperation with a
gui de el ement gp t acl d strate a fift. n‘godl nt of the
Pnvent i on, s st oSt foundiap it Sihede BB R A 8 et
vari antl§ of msmnw gieavs, drayfing l§iis ieabsolti view; andidiivdngwivigsa lengitudard (i v)
are draw ngsefioal Vidw dravding qilf); of a guide el enment in cooperation with a
gui de el enent receptacle. Détailed description of preferential enbodinents
Figures la and | [Figne pillisoapsea thitdtentteslimbhtusftthe comipcsionaiey aegenemding ©

whi ch the CQHE‘?&\Fe'n%nd@dﬂtﬁﬁu@%?éeddﬂa%ﬁg% &H@re'd@%@ﬁfgk @) aﬂﬁxllbearél%gpeéwe

production vessel (3. a s;mttla t anker (of which only parts are shown)
are floating ¥ &8 QFaVW‘%H Kb ﬁvfed”’one another in a tandem configuration
by meang Figure 6 illustrates a fourth embodiment of the invention, where drawings (i)

and (i) are perspective drawings of two variants of guide elements of this
embodiment, and drawings (iii) and (iv) are drawings of a third variant of a guide
element in cooperation with a guide element receptacle.

Figure 7 illustrates a fifth embodiment of the invention, where drawings (i)
25 and (ii) are perspective drawings of two variants of guide elements of this
embodiment, and drawings (iii) and (iv) are drawings of a third variant of a guide
element in cooperation with a guide element receptacle.

Detailed description of preferential embodiments

Figures 1a and 1b are principle sketches illustrating an arrangement in which the
30 connection device according to the invention may be used.

A production vessel 1 and a shuttle tanker 2 (of which only parts are shown) are
floating in water W and moored to one another in a tandem configuration by means
of a pair of double hawsers 3 in a crowfoot arrangement. The distance between the
vessels may for example be maintained by the shuttle tanker 2 keeping a constant

35 astern pulling force, thereby keeping the hawsers taut. The production vessel 1 may
for example be a turret moored LNG FPSO, which may weathervane freely. This
arrangement is well known in the art.
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of a pair of double hawsers 3 in a crowf oot arrangenment. The di stance

bet ween the vessels may for exanple be maintained by the shuttle tanker 2
keepi ng awoanswamvoastern pulling force, thereby keepi ngcrhozhavmerss t aut .
The production vessel 1 may for exanpbe be a turret noored LNG FPSO, which
may weat hervane freely. This arrangement is well known in the art.The
production vessel 1 is fitt th a.so-call A- l.votal |l y nounted
to the deck bfePpirgu tr‘%u?:stsf:]gﬂ %QE%V"‘ sa?%ﬁ?lgglt‘%oé ”?ha“’ag%‘aﬂa"‘é?%m n
figure |a. Thedeckabtteapreiugtion msdlasehdtrca@rdluyltbeﬁppbb @Brox irefiguisetareen t he
vessel s, tworgke \éﬁbﬁmfw@ siesll&TRixeslc fpdpest s @&éﬁ&bémnkmeg@e@r 8as ot he

third is desj te e orlzed 0 e shuttle
Lankor 5 1o VSBareatREndied Ml RRE NG Swhile pe: iy BB it hediERid 05

cor r ugated sttewrmr@s@p@rlé@d LYKz (Raid-pH3 diom thf @R ¢1 %i@ ﬂ!e@rpﬁhﬁé@ﬂhe
flexible pi passd 1aMhesdipipes g foy evarhple bAf dorriatedadiginkszs btepl PRuanconpri ses

at its free g a?edﬁ(?’}]%\?bﬂ‘@Nb%?e%ﬁig §19esbﬁ1e' ﬂ%ingégﬁﬁ%nﬁ QE% @lpf)ﬁ§<§’%§ta'%8£- N

receptacles in I'n and_connecti on Ker

a typical puiramed @ﬁcpaehméeci FORPH Y atitsdRecosnd feoynlimg hnad 5, the bow
of the s hut tllnerotlacrﬂdam&a respecfivepieeeptactel ipa putliin audnmhﬁect(dmaimsdi\ ownhe and
recept gl es, thﬂeC&n be described in the follow ng. Wien the A-franme has
been positione a suitable inclination, the three coupling heads 16

are (often Sﬂnrﬂ-lﬂybﬁi%@puﬂlm)anh@Uhﬂ&ti@ﬁrd}ﬁﬁatfdn%ﬂthb@]eﬂfbldpﬁieisﬁnthee&ﬁebf1he1O

h Il -i
5% and then ‘DUNEGRREFS LR fhed Bich Ui soRtheRoP ot i Rpepihy é??éfé
the flexibl ewlpwbé@ﬂlé)q dessribed ebtbmfeﬂoym IVphaetheA-drame has bgendesiioned
transfer betwika sultabldasiitaionmathel thkee q@uptiag hEadﬁﬂ&:mp(bftag shealthnk6usly)

conpriggs a &%W&&b@!‘fréhatﬂgﬁr&rﬁxgtlgﬁ'v‘ess‘é@'l \§ tep 4nd % cubﬁ'u'ﬁh G In
the pull-in %connectloql F‘-‘tﬂ ic‘e I.S one |n%C18 qc ection unit
for each coutgF RY Ieeiap arkt eéélﬁf}qtg & 2 3pdithen pu ks 9ge-20

wi t h connectliguresd atzaid| 1 bvidlusteateribie flckibdapipe? 5.in Bheh cowpded Ao lcmkndetanrs in

connection dgNicAg1i@rahsRPBEEVecRlthé VedsdE RS} WRepIAde vessels, and the
details of this connection device and the associ ated connection procedure

will _now be Ehiﬁlowubhdg headi¢6 @ompridess compidctinn dfange 5 ball eanﬂvedinmdta swilvel st
enbodi afou{th l’};dlpg'n ) +od?1@¥\h&?uﬁiﬁ%c fHePeth Mid (ibcrk‘?r{ neltibd gur es
chpy

2a-c an ur.e trates, a |mnar
connect i on p‘f‘BEg’ésea qsﬁﬁmﬁé‘é’ﬂ‘gl é‘é“rﬁl ﬁBPﬁ?lé‘bg ﬁ%ﬂdgzopmth in

wi re 8 connemnadctboand galllldelvpamd alfldnget2.a posi t ion near the pull-in and

connection unit, 6. As the skilled person will know the
The invention concerns a connection device for transfer of ﬂulds between the

vessels, and the details of this connection device and the associated connection
25 procedure will now be described in detail.

Description of a first embodiment

A first embodiment of the invention will now be described with reference to figures
2a-c and figure 3.

Figure 2a illustrates a preliminary state of a connection process, where a coupling

30 head 16 has been pulled by a pull-in wire 8 connected to a guide post 101, to a
position near the pull-in and connection unit 6. As the skilled person will know, the
other end of the pull-in wire 8 is connected to a conventional pull-in winch
arrangement (not shown) on the shuttle tanker 2. In figure 2b, the guide post on the
flexible pipe 5 has entered the pull-in and connection unit 6, and figure 2¢ shows

35 the connection device in a coupled and locked state, i.e. the state which is
schematically illustrated by figures 1a,b.

Referring initially to figure 2a, the flexible pipe 5 is near its free end provided with
a coupling head 16 comprising a ball valve housing 12 having a first flange.15. for.
connection to a corresponding second flange 21 on the coupling housing 20 on the
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other end of the pull-in wire 8 is connected to a conventional pull-in

w nch arrangenent (not shown) on the shuttle tanker 2. In figure 2b, the
gui de poswoonidi3eshl exi bl e pi pe 5 has entered the pul | -ipoTavsRoonsst i on
unit 6, and figure 2c shows the conneetion device in a coupled and | ocked
state, i.e. the state which is schematically illustrated by figures |a,b.
Referring initially. to,fiqure 2 the fl exible, pi 5is. near its free end
provi ded wi t%m_g?eq@éb?ri %19—ll 1%&?31 ‘_(Lagv%bsrﬂﬁeflgﬁrxt@ aav%gff th%\tf’{/id' RB38CRE A Ravi ng
a first flangeichigwelldmopamingbeadn to a correspondi ng second flange 2 1 on
t he coupl i ng_housi 0 t heshuttle tanker 2. . The b val ve |s ened by
a val ve act 8&%%90@%%&%336{3@5%%? CARIPENST 3 SHidE Pogh D PAnedied B R The
coupl i ng h_eeﬂie)dﬁlefpipet bjelarm'rteblcco;{hmnp gsgengemgentd®4pdbe gnﬁlt,pqsoh(hbcomdriS@ 4 he
f1exibl g pi Qﬁea@ oﬁi&fﬂ@?ﬁligszéﬁtt%m)&e@reh&j;ﬁﬁﬁgeﬁ bddortiH€ 1054 4R agPSt 101t_
conprises a.head portio at its ree end. a ner base .portion
T05 " g an PR BEE s Aaek hotishi o The s G bell 107 BelomBRShiay 100

i s conpar ablsmalhwir¢ferableirethabembpdimenit somphisiigreeball shoaper The heseapastipn 18hape.
The base Fprﬁds%rkubgtl@nﬁ@ﬁy _eecwigsﬂtlﬁrﬁguasllémdlef Bfs8RBetGH, it@nléngbi;qe@gfending
cross-section, its 1o P xten . the cantr X1 §1:0

1 ex bl o pi ponedt® SeRe) RuSBLRE ABHPRGRIBY OB, PRERAE By b s o

rect anddl ar sahstastiglhyegctangylas-and slanggr ewsersedtianewsadseths base pertioanand e
side of the didd ef iedhei@edatd partioh dading thidrealvahuasih® g iinigubkPantially straight

substantial |y s i Al | L ve
housi ng centa?ﬁgl éliéfgg gﬁéﬂ%aﬁgﬁﬁgilwgﬁn%d&% %‘%‘b&%gédl t%é a}MsS, dge%ﬁg‘é‘%é? to
the flexi bl el griptingyhegd 46 4s sopnested; tgithe fleyidlerpwen by viap aweﬁtmwekfl-i on
unit 6 is pimotal connect o _the shutile nker, .2 n i | at
support st F iy SERRRH-EAoh fplt B BANE DANRE 6,68 %*&lﬁe‘%@%?n@gly
nount i 1§ 26dnsmedigiesugpem siruetyrmel swtidetankenischawa 18 figysn pbrip aogimbeb

pul I -in and moemtagt 26xb.UTtit gfinb4lShiso@Ring (OB &ndariic eespeasiory df the.pullhin gidrbal
nount i ng st rc‘é%é'&fod &nif}ﬁ%h&ﬁ‘égatn?mﬁé’rﬁpﬂéé dh8e ernal loads fromthe hose
and connector system "S Strdcture is fherma y insulated fromthe

someti mes cofkk ginfHalehounsihgRirabtutdR dBRibiNel 1§ sippotttheixtérigl WadPFofigtheousi ng
20. The 1ot 3fionak oBithe @l vkl PHBL D0u YR STHANGIS A AGL AU AL sdfiiimes

gi mhal s system 5}<|_s at anblI’ént ‘tenpérature. e prpi ng systemTs

el asti @8l 1 y w@ld pingegisyssera|at gy meuntingflange @%ﬁlﬁé@vplg%. ogsieg é8uph¢ ng housi ng
20 conpri sesotdi®nal axie 0Efhd sipig Seramndre doangdinglwith thd gifrebald yysedm larizkitng

claws 22, a K (o} . L vat i A11H0ER hrst
flange 15 i< ﬁ%ﬁﬁ%ﬁ?ﬁ#@*@cE‘n‘t@ﬁé@ﬁ%ﬁ%ﬁg%aE@%%ﬁ?ﬁﬁ%é’@f,“ Wl e
23 rotates t45d!°48PMati on el enents, whereby the |ocking claws 22 engage the

first fl angel‘l‘i"éco%%%n%%o%glnig%ecsorﬁﬂ}?seg?ﬁw gf%&érﬁ@ntide{[edtsgéosndsﬁﬁ%eéﬂlt, i&e val ve

act uat or
25

plurality of locking claws 22, a locking actuator 23 and activation elements 24.
When the first flange 15 is brought into contact with the second flange 21, the
actuator 23 rotates the activation elements, whereby the locking claws 22 engage
the first flange 15 and establishes the connection. At this stage, the valve actuator
14 is operated, the ball valves are opened and fluids may flow from the flexible pipe
30 5 and into the piping 25 on the shuttle tanker. This valve connector may be of a type
which is known in the art, for example the “Bow Connector System” developed and
sold by MIB Italiana S.p.a. In the figures, the piping 25 between the valve and the
onboard storage tanks is only partially shown, as this is known in the art and not
material for understanding the invention.

35 Arranged on the pull-in and connection unit 6 is a docking frame 122, in this
embodiment having a pulley 126 for the pull-in wire 8. The docking frame 122
comprises a guide post receptacle 123, configured for accommodating and
supporting at least a portion of the guide post 101, as is explained in more detail

- ~below: The guide-post receptacle 123 is movable in the docking frame122 between

40 an extended position (illustrated by figure 2a) and a retracted position (illustrated
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14 is operated, the ball valves are opened and fluids may flow fromthe
flexible pipe 5 and into the piping 25 on the shuttle tanker. This valve
connect orwoay1bg7®H a type which is known in the art, fecravoipimotsse " Bow
Connect or Systent devel oped and sold by MB Italiana S.p.a. In the figures,
the piping 25 between the valve and the onboard storage tanks is only

tiall t d not terial. f
Cinder ot and: 5 B 2o e A Rao et B eherl i et BHGEBOsh uni ¢ 6
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figure 2c) . ot iRg pblitihid e PRI 01 Y Ere VR tnc G eﬁgewe post

receptacle 1 eC| pr&catii.on res b r ame

122, by mearfonggcighdo the wfe Patithead 403 theglirorign Pg@é teééﬂég a8 the 6>fl§ €30
may be hydr apipe 6 differsaframshe certhaaxisegf the flelnitdegize. §hlsewmspeasl¢hat alhe gui de
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125, Fi gure BENE HOTeRt BEaaTEe i‘rﬁﬂeeaﬁg Serer £ Gibthy inne HBaRIE Obos:
101 and t he tbdb¢ guhiatpOtSheitpuhgthmguﬁceostsreccp’tamlci ed to the guide post head

102, the direction of pull  exerted on_the fﬁ i ble |pe 5 differs f t he
central axi sSIdigWREds theguideppstJO1 hagibseny gy ?cﬁngt e guidepnst rq,camaC[ee age
arm i s est akdnddbekkdomf thisepsitien bpadaltame leckparargraett,axudh as nipglh {notghoement

i s gengrat edex‘i’éh&xﬁgtlﬂbﬁﬁ @&‘i’e Ho%sai()(ﬂrlzvtm'tﬁb @efpr'taAndptB@%ﬁld%f p&s’t”

t he gui de post enterln rece tacle. ure

bost P01 hadSheRiicIE AP L éw? et Syt it B s #tbaia | n
thi s positi areedynos bs descailied futbkr aaﬂawgehﬁewnwosun theapuld-ip ware( §rtst bes hown)

ext Snd' ngt t heQBedY, (El@ ﬁﬁ@éﬂﬁ@@%bg‘tgl oinahislPe id ddnriedtddt® tBEHRIcRRSE re@BﬁtaE:llée
gui de post regeptacl e ar r

tnown ot hel 5 g eyt B Red 7 hick e B st ARAGTRD wooPBHER 8K &
the pul20-in raflees B8 netheapgepiacde 125 t he guide post 101 in this state is

connected ta.the %ui d ost receFt acle 123. The UI de FOSt .head 102, which
is of a ball piton ol t tgrideirs Teﬁeg‘i?rﬁlﬁcﬁﬂf‘éﬁlsﬁ ESPMSHY WhiSR 1S i 1y ¢ he
recept acl e 1@@upldimeniany &r therguade port ggumd&yp@sﬂamed@bomﬂ&lecgsmp@és a

geonetry whiggRe tﬁclefempe@sm aﬁwstérmatnfye[egaah ﬂapqahnaemﬁédw erﬁf@ltatned

el - shep et Btk 5 SR C T TS RACe AR Al B BB EIRHGE  ane

sl ender2Scr osperertlDdn of t he base

The position illustrated in figure 2b is also illustrated in a side view and partial cut-
away drawing in figure 3. Figure 3 illustrates how the guide post head 102 is
supported by the two rollers 128a,b, and how the side of the intermediate portion
103 which is facing the valve housing is aligned substantially parallel with the valve

30 housing central axis and is being supported by the lower roller 128b. In addition to
being advantageous for the pull-in and alignment operation, this feature is also
particularly useful in a so-called “quick disconnect” situation, i.e. where the
coupling head 16 is released by paying out or cutting the wire, without extending
the slidable docking frame 122. This particular shape of the guide post (in this

35 embodiment, the intermediate portion) ensures that the coupling head in will move
away from the coupling housing 20 while initially following a path approximately
parallel with the central axes a-a and b-b (see figure 3), before it falls out of and
away from the receptacle 123. Therefore, a quick disconnect operation may be
performed without the risk of damaging the valve flanges.
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portion 105. The position illustrated in figure 2b is also illustrated in a
side view and partial cut away drawing in figure 3. Figure 3 illustrates
how t he owodeiopasdsohead 102 is supported by the two rol persvok8Brobigssand how
the side of the internediate portion 403 which is facing the val ve housing
s aligned substantially parallel wth the valve housing central axis and
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once t n secure n t e
gui de frame Pip¢ &S ajiaped wi ﬂl?s%owaflga PHSIP%?&@@ fimeé n

af or enent i onmdpaed Sommatingdnihit protegtive epvarhectt \woay bamgaeveldsl,n chntmaucdbe
mated in a sgfieadhfhanREt rol I ed manner by noving the guide post receptacle
123 to its retracted position and the coupling my be made up and | ocked as
descri bed abbDwemadé-uphind lstkedestatetieiilushrated! lyxfiphre 2ol phetesthalmevabie guidh t he

coupl i ng ho s'f‘ ect tacfehPBt R et ](2% tRe ;ct[rgt\’)rp% (Brtg Féqreﬁ'gctgg ogﬁito'nrlﬂ in

t hat prot ect ve covers, sa e

manner. Thet d@cﬁﬁgeﬁ;ﬂin? d@p@é$}§{h§t%aqggs 19 ?%‘PF%'F &né}o‘flﬁeaure 2c, where the

novabl e gui qseg%g tioh S¢GRLE &{deerﬁ 34 &%rbeen noved (by the actuators 130) to
a retracted ‘pcrsr@r‘cm—l—rr—t—g'e—dm%—nu ane, whereby the flanges are
connect ed ang sk&sitdesmbodiment of the invention will now be described with reference to

figures 4a-d. In these figures, which are principle sketches, only elements which are

25 needed in order to explain the invention are shown. The skilled person will
understand which ancillary components are required for a practical application, e.g.
on the basis of information provided by figures 1-3 and described in the foregoing.

Figure 4a illustrates a preliminary state of a connection process, where the pull-in
wire 8 attached to the guide post 201 has pulled the flexible pipe 5 to a position in

30 the proximity of the pull-in and connection unit 6. As in the first embodiment, the
guide post 201 extends a distance 4 from the flexible pipe central axis a-a (see
drawing (iii)), and the pull-in wire 8 is attached to the guide post 201 free end, or
head 202. As in the first embodiment, the angle of pull on the flexible pipe deviates
from the central axis of the flexible pipe.

35 In this second embodiment, the pull-in and connection unit 6 comprises a guide post
receptacle 223 which is stationary with respect to the docking frame 222. However,
the guide post receptacle 223 may also be slidably arranged with respect to the
docking frame222; similar to the arrangement in the first embodiment.
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Description of a second enbodi nent A second enbodi nent of the invention
w Il now be described with reference to figures 4a-d. In these figures,
whi ch ar ewprbneisplee sketches, only el enents which are needs2omn/modsr to
explain the invention are shown. The gkilled person will understand which
ancillary conponents are required for a practical application, e.g. on the
basis of information proyided by figures 1-3 and described in th
foregoi ng. | Frgireserand FRbefientiing eids pant 2t 94 (i E5gr PR BRARETF 37
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t o eacH5ot heln, figure 4bhthei mdapoa??@llélaa eptereithe gudaposiieseptele2?3. e For a
par ticul ar | sfaetinihtioyed eéattaﬁgm@r ﬂl@ﬁ%ﬁeﬂs&réﬁﬁémﬁﬁfli@ﬁﬁﬁﬂ oP1thd ﬂexg’bhﬂl sippispe
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subst anti al | axepar@hhe b-siThus] incthivegrite plheaxhiabaxds afa dhthefflexxblblpépepispe ab. |1 n
the stajye il ' lL.guyre:4a, [ f flexible
pi pe i?oat azlr{{égéng‘f1 %ﬂg t%/lvlgtc %ﬁtt e&(l:se%tb riﬁﬁggfg@lgﬁoh%%htﬁgn%o’%ggﬁzit{g"housi ng 20.
In figure 4bn thBetageiltstiadtindrdas, Boteaidobdsh20ythdBediopillddefueptanite 223.
fhe 2t or erenb: QUes S LANGHCA 2PN ARG TEIRIE SaBls SRRV Sy L BPGRANs Olorbe
exible pipe ¥ wth respect to_the couplin ousi ng , I.e. I'nto the sane
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t he angl e bewitkele tdmerat arisrinb, akee B-afand b-b. Thus, in this state, the

central axis a-a of the flexible pipe is at an )
25 In the state illustrated in figure 4d, the guide post has been pulled completely into

the guide post receptacle 223, the first flange 15 and the second flange 21 have been
mated, and the connection is complete. In this state, the axis a-a of the flexible pipe
is at an angle £, = 0° with the central axis b-b of the coupling housing 20, i.e. the
two axes are aligned. The guide post may preferably be locked to the guide post

30 receptacle in this position, by means of a locking pin (not shown) or a similar
locking device known in the art.

Description of a third embodiment

A third embodiment of the invention will now be described with reference to figure
5. In this figure, which contain principle sketches, only elements which are needed

35 in order to explain the invention are shown. The skilled person will understand
which ancillary components are required for a practical application, e.g. on the basis
of information provided by figures 1-4 and described in the foregoing.

Figure 5 illustrates a preliminary state of a connection process. The .pull-in wire.8
runs through a receptacle 323, around a pulley 326 and on to a pull-in winch (not
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angle / 2 with the central axis b-b of the coupling housing 20, and / < bi.
In the state illustrated in figure 4c, the guide post 201 has been pul | ed
further iwWOcotMe790i de post receptacle 223, and the | oweCTPO208)/D188he t wo
conmponents cooperate to pivot the fleWible pipe 5 i.e. such that the
central axis a-a assunmes an angle b with the central axis b-b, where b$<b2.
In the state illustrated in figure 4d, the guide post has been pul | ed
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301 attach arr ement 301 conprises: -
a bearh5301aguléﬁp<aﬁﬁéléﬂdtp%u%ﬁfé%bbeéla)bof’% the flexible pipe's 5 central axis
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C e; the first r nt 301c being attached to the plate el enent

301b near iﬁ%&ﬂ—iﬁéﬁg—é@%—g@—éd and third 30 le wire segnments being

attached to, @Rﬁ%ﬁfbx&n%}ﬂ%f eﬁﬁr‘eﬂu&ﬁ IR YBLCE: BRRMLEP LN Asteald tol hr e

W re seg rrents elrn nect

exten&ong aﬁ%}%f§t6aﬁ%§“ﬁ IEHER &1 ﬁlécﬁ%tﬁ’cnr%ﬁncé?(]leéwgtc °s, @Eﬁ%?liegheé‘l D‘?/h“’ a%ure i
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with this copfei@EhRh ancAy 8 mipdnbhiS afd Feglirdddose paid calntpplicaton,.g. the

on the basis of information provided by figures 1-4 and described in the foregoing.

In this fourth embodiment, the guide on the flexible pipe comprises a guide

25 arrangement 401 attached to the flexible pipe (pipe not shown in figure 6). Drawing
(i) shows a triangular shaped plate 401a, drawing (ii) shows a rectangular shaped
plate 401°a, and drawing (iii) shows a circular shaped plate 401°"a. The plates are
connected to the pull-in wire 8 via two wire segments 401b,c which meet at the
juncture P and are attached in a spaced-apart relationship to the plate.

30 Drawing (iii) of figure 6 illustrates how the pull-in wire 8 runs through a receptacle
423, through a guide ring 426 and on to a pull-in winch (not shown). The skilled
person will understand that the receptacle 423 and the guide ring 426 are attached
to, and a part of, the pull-in and connection unit 6 described above.

Drawing (iv) of figure 6 illustrates the state when the guide arrangement 401 has

35 been pulled completely into the receptacle 423, the wire segments 401b,c having
exerted a righting moment on the plate 401”’a attached to the flexible pipe (not
shown in figure 6) and the flexible pipe thus having been aligned with the pull-in
and connection unit described above.
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angle of pull on the flexible pipe deviates fromthe central axis of the
fl exi ble pipe. Description of a fourth enbodi nent A fourth enbodi nent of
t he i nvenvoamiwishdeonow be described with reference to fipguwno2610/domsshi s
figure, which contain principle sketches, only el enents which are needed in
order to explain the invention are shown. The skilled person wll
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st at e l@hen shpws guittalasshaprsepleteS 0. Ragsplstasnrp gpnrestedhipgthe Pullyin Wire 8t he
recept acl e vi@threé herevemen GOSN Sd 4diiéh mebuati thy jenceurtec®lamd ategittaiched moment
on the platg_401 " i . 8 iibl.e pi pe (not shown in figure 6)
and the fld%f ‘éafp?P%é’g‘?%ﬁ%ﬁ%sﬁﬁ%%é#@ﬁ@ﬁéd with the pull-in and
Cﬁgngflt ion Mawirrx]gi@ﬁ? off Bdrab eV estiesaidwiiecopul Pin wifel § funsahivaghmeeteptadlef t h
enbodi ment e i.nventjon W CLi ' ’ r if18qfigure
7. Inthis S%iggh’?g?g%igghdecrtl)rrlﬁmgliéna%?&%?‘?%iﬁgﬁsl&e‘tp@%g&&%&og ng gl?r&é%tls v{gi ch
are ndéded Hersoorwidt undsreiapd Hhah theeecepigel§ti25rangdribe gnislaTing 2o a1 #achder son
wi |l under sbagitll ¥t b fahe ipullainyandaspasaivnsurdt & desaibededoler a practi cal
application, e.g. on the basis of information provided by figures 1-4 and
descri bed iDrawieg fiz) e§bignte 7 iltustiates the state wheo dhareride armbsgneye Wdhashe
flexi ?I e PiRen @qud ksﬁme?elgqhﬂﬁtharré@ﬁwmam,aﬁa witd sephedhtd 50 IthedfHaeighl e
pi pe (pipe not own.in fi e 7k i ' i flexSEIRWidd iRpaul ar
shaped pl ateé‘grt%%_ﬂ\l,\@%’&% m%&g{itn(gl %J_‘F&Jvi;% t%\égo??’lsal %da)s:h%pwfsb ;‘%ecf?er cul i‘rlls s% ped
pl at e301" a.shywa ipifiguse 6xaed thsnfledblePips thusdaying ben aljgngd avith té‘etH’ﬁTlé’él wire
segnent s 5QHd, condesturcimingedcribedtabevg.uncture P and are attached in a
triangul ar spaced-apart relationship to the plate. Drawing (iii) of figure
7 illustrat ' to fa qmbodiments re 8 runs through a receptacle 523, through
a guide i nzgltl?ozuGghatﬂg ir?yer}ti%n%ag%leleﬁ dCscribed r%vi{hnpetferserr]u(:)éNp() a sgmgms\bﬁérls?lge
pull-in and connection unit 6 is mounted on the shuttle tanker 2 and the flexible
25 pipe 5 free end is being fed from the production vessel 1, the skilled person will
understand that the invention will be equally applicable for a reverse configuration,

i.e. where the pull-in and connection unit is mounted on the production vessel.

o0

Although the invention has been described with reference to a system for offshore
transfer of LNG between a production vessel and a shuttle tanker, the skilled person

30 will understand that the connection device according to the invention also may be
employed in other LNG systems, such as between a sea-going vessel and an onshore
plant, or between other vessels on land or at sea. The skilled person will also
understand that the invention is useful also for other fluids than LNG.

Although the invention is particularly useful for systems having comparably stiff
35 flexible pipes 5, the invented connection device is applicable for pipes of any

stiffness.

SUBSTITUTE SHEET (RULE 26)



person will understand that the receptacle 523 and the guide ring 526 are
attached to, and a part of, the pull-in and connection unit 6 described
above. Dra@i2ot/i3799p of figure 7 illustrates the state WREN/NG2R10HWD1H8
arrangenment 501 has been pulled conplBtely into the receptacle 523, the

wi re segnments 501b, c,d having exerted a righting nonment on the plate 501 "
a attached t@lt.ltﬁg fl exi ble pipe (not shown in figure 6) and the flexible

. al . . . . .

pi pe thus having been aligned with the pull-in and connection unit

descri bed abpve. A£QBUPIng Gevité frdoRdbEBIY 5 fiflt tcBaplhy hbgsih@VENtandm Rasndeen
described with [.ef rence % a, s s:‘em v(\ﬂer he pull-in and connection unit
6 i s mount ed %R lf‘%glogﬂﬁ_gt( @’fgﬂ%’ec ey H‘&W flexible pipe 5 free end is
bei ng fed frohediret qpuptine hioysingésetomprisena gidingederpentddAld1l; 3Qhari st and
t hat mg i nvmltbi,d;rsjombld) eReendiipafrbin thpPirbtCabting Gousing € VEY & Kbid gififeat | on,
i.e. ere t o t . 0
vessel . At h%lug(ﬁa%h%&lj’ rﬁglﬁfa i(ﬂéﬁgﬁ%s(lhzgré%m (,aesf(i:lfslt gg%m%/ﬂ%tqho r}aﬁcreeg%%gg%ﬁgt(g'ﬁ’
system for ofthg|esand: qoupkipg hoysing (@) ramprases 4 reegiede (b#3:2e35883:4H8: a23)
shut t| e tankfer thet fiedinlg dlémentmidsmaiil-iM mkans@gfot puiting hiad ghidéngcelameant inde

devi ce accory é?@ceg&ci@%afd?{ﬂmﬂ ﬁ’l@aﬁé &3 b@ﬁ% &)‘:ﬁng&@h ¢y ﬁ@,h%lﬂd EmENGree

sea- gol ng vess n shore

systens, such as be n and an on ant, or

bet weer Oot hé?nd\)@g eé(i??m | and or at sea. The skilled person will also

under st and t\hl_mrebyl&_lei ﬁns_e nmilpﬂing Isoussef 1slpudled vowands @hﬁmcepﬂau]edﬁ_ahtmgld_ NG,

A b N e S
o pes of - anyPAGTREIGE thy HERRIAFE. HeCHEDFT TR e e Gt ARSAEAIgnd 1 st
coupl i ng houwsntrgl £4i2)b-dnaf thessrcond ceuplpig mapsingareadighed pnd coiacdenbranddle i n

that - jshe fiwoSKousBipRlar® oth@sted1RGal{ched. conpri ses a gui ding el ement (101;
201; 30la-e; 401b,c; 501b-d) extending fromthe first coupling housing (12)
and havi ng &.f r eelfencbupling;de2x2;ofR)aiat 1, avlkirsinathe guiding elemment head { ¥02 201)

coupl i ng hOLb%nE}Qis%@WHaﬁ' shagé gnd é'g%}ding elefen® 86QNSbrEBHRI 05D 039 haliag o 20)
conpri ses asirlﬂgceg% |l e &)12 ; 223; 1%;%13% 423; 5203_1) .{sfgr th‘ﬁf%utdl n%agl enment
and pul I -in éﬁf}_‘%refc gngilar angslendst GIOsTsAg Ol MFARe PIYE X IR TR acl e,
sai d pul | -i reaicbaxis (¢-8)- bei ng connected to the guiding el enment free end
(102; 2, P), reby the first coupling_.housing.is pulled fowards the
recept &0l e a% a\;\\kﬁﬁ?‘é‘%gé{‘?v}@ Q‘fd'?a‘ ’Hg?d}? Fre\‘&?{l}‘? Ie %ptﬁ‘gﬁté%) CORIREISES). a) |
and when t hea ppetasiignlpr deHreonthishapsr pl ace i nside the receptacle, the first
coupling housing central_ axis. (a-a) and the central axis (b-b) of the
second coupl4-ng hbseeuplingdexicepfany ong of she pregeding claims; wherein the cross-

sectional shapes of the guiding element and the receptacle are non-circular, i.e.
mainly rectangular, oblong, oval, triangular, etc., whereby sideways, longitudinal
25 and rotational righting moments for the first coupling housing (12) are provided.

5. The coupling device of any one of the preceding claims, wherein the pulling
force exerted by the pull-in means (8) is in a direction which is steeper than the first
coupling housing (12) central axis.

6. The coupling device of any one of the preceding claims, wherein the

30 receptacle (123) is arranged in a docking frame (122), and slidable between an
extended position in which the guiding element may be pulled into the receptacle,
and a retracted position in which the first coupling housing (12) and the second
coupling housing (20) are connected.

7. The coupling device of claim 6, wherein the guiding element is locked in the
35 receptacle prior to retracting to the position in which the first coupling housing (12)
and the second coupling housing (20) are connected.

8. The coupling device of any one of the preceding claims, wherein the first
coupling housing (12) is' connected to a flexible pipe (5) for transfer of LNG or
evaporated LNG and the second coupling housing (20) is connected to a pipe (25)
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two housings are rotationally aligned. 2. The coupling device of claim1,
wherein the guiding el ement head (102; 201) conprises a ball shape and a
gui di ng elvermenvizh®se portion (105; 205) having a subst artirald2yi0m@etsgangul ar
and sl ender cross-section, its |long si3de extending along said axis (a-a).
3. The coupling device of claim1l or 2, wherein the receptacle (223)

conprises a rectan | | - pout h 4. Th Vi one
Ay R R T 5 AP Bl B R TG ol

el ement and ©hend estpegetaskanethaokssel (2ul ar, i.e. mainly rectangul ar,

obl ong, oval, triangular, etc., whereby S|demays, | ongi t udi nal and
rotational righting nonent s for the first coupling housing (12) are

provi ded. 5. The coupling device of any one of the preceding clains,
wherein the pulling force exerted by the pull-in neans (8) is in a
direction which is steeper than the first coupling housing (12) central
axis. 6. The coupling device of any one of the preceding clains, wherein
the receptacle (123) is arranged in a docking frame (122), and slidable
bet ween an extended position in which the guiding elenment may be pulled
into the receptacle, and a retracted position in which the first coupling
housing (12) and the second coupling housing (20) are connected. 7. The
coupling device of claim®6, wherein the guiding elenent is |locked in the
receptacle prior to retracting to the position in which the first coupling
housi ng (12) and the second coupling housing (20) are connected. 8. The
coupling device of any one of the preceding clains, wherein the first
coupling housing (12) is connected to a flexible pipe (5) for transfer of
LNG or evaporated LNG and the second coupling housing (20) is connected to
a pipe (25)on a vessel (2), for transferring LNG or evaporated LNG between
the flexible pipe (5 and a storage tank on the vessel (2).
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