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Mooring pull-in systems Field of the invention The
present invention relates to anchoring of a vessel,
w@e@baorbl y at deep waters, with spread anchorP@QN0O2006/000107
preferably arranged tightly. ,fromthe vessel. Mre
particularly, the invention relates to a systemand a
met hod for anchoring of a vessel. o Background of the
invention and prior art Wen a vessel, such as a FPSO
- a vessel for floating production, storage and
Moorptg pulkdn system j es anchored, |arge forces are required
to maintain the position of the vessel. The anchori ng
lines (the noorings) normally are spread out around a

Field @fﬂﬁ;l,iﬁ{/@{tﬁﬁpe of the vessel. Typically there are o
100 tons. tensi on e anchori nes rr this
pu %%B@S@WPW%%F%%5&%&?5}&{% of; fﬁ@e%fﬁ ﬂpé?ﬁeﬁ%lv iahdgep
waters, svith sjepd ehelnwiine peeferablpensngel tigahafioantheNasssell More

paric U RS e e i SR A R et

to each specific anchor. On the vessel the upper half

Backg@&uﬁc{[‘@fﬁféqméﬁ h%&‘gﬁo% connected, with a pin

hr oug ugs or fastenl ng eyes The

CRG \éﬁ‘Sﬁ%l s WH Egﬂ yaﬁfﬁsﬁs forheaiingrprodyctamgitorage and
ofﬂoadtr%el lig ddvharet, damgedordek a2 tedilitedto nniAin theTﬁ@sﬁlM of the

sl SRS L B A i) i
c1rcumf@nmtasfdhc yesseb Nygseally thrre ajeod 460 tagetehsiontiy the andforing
lines £8P thif ?ﬁﬂﬂg@t PN 1H% %ghné)éti’ﬁ%e&if t‘l(jl@ aﬁ@ffoﬁﬁ% 1ﬁ§selr_s e{]c?rﬁprehenswe

OSI et vveen e vesse
and ewwgéneﬁgl% Ly, $he anchorbersrplaedd atdhe seabed in advance,
with abﬁﬁhl@aﬂf Bﬁtﬂd g ﬂf‘&ftﬂl’é%nbﬁwﬁﬁ% :Fi\’f}g c@ﬁpfgrago aee E%é@ir}% gﬁ&hor On

the vepd tﬁ%”@l?éfﬁfihé?ﬁ O aBiehp i GRS S RSB RNy et coupling
through adeptedlingh av dasteibpayest Thehgkingypids atatipid¢diy madki Iffdﬂn hlgh
rng] Aok 15 JEGFs 30 PRI, SO SRR nchorin
line, ofvdtie thegloman énaiﬁc,lsm@unomd o tha arwbov esd dhe upardralf is connected
to the Q/@ggéh ea&g edgglé(l'l‘ 'td‘% %ga{%k}éjfﬁ?f érﬂﬁls dlﬁflohsvegﬁtl \é‘as%rpﬂxr%l%urface
in pos;tgonaan &R YeSésle@ agber driihis mwg@seot atppenand af the

lower hak ¢hb Qfld:lﬁg‘lﬂ% Hﬁe afld) ﬁa@llwatdnarbﬂm tipper Haﬂ? S?ﬂfédarfc‘ﬁbrm
resu ] e

ine, SR B0 G kSH it 5] e Sk e e
To hawemsufficient length and slack the locking pin in the vessel must be opened, and
connected to a winch with a wire or similar the upper half of the anchoring line is fed
out from the vessel. After complete joining the anchoring line is retrieved back to the
vessel and locked with the locking pin, which is a difficult operation due to the huge
tension in the anchoring line. The operation must be repeated for each anchoring line,
resulting in significant time and cost spent, not at least because of the requirement of an
expensive installation vessel. The locking means has proved to be susceptible to
fatigue.

The objective of the present invention is to provide a system and a method for
anchoring of a vessel, having distinguishing features making a separate installation
vessel unnecessary, and in addition making the pull-in or coupling of the anchoring
lines simpler, as well as improving the fatigue properties.

Summary of the invention
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expensi ve installation vessel. The | ocking nmeans has
proved to be susceptible to fatigue. The objective of

W0 b@epppesent i nvention is to provide a system BCTN@2006/000107
method for 5 anchoring of a vessel havi ng
di sti ngui shing features naklng a separate installation

vemeﬂhe tal&aes@ﬁaﬁmnedaﬂ%:dtﬁ/eqﬁé ipkés@Rt mlélhﬂgn tpla@v@éé hsyﬁem for
at

Oguﬂplln%lh fI nchoring |ines si W?,
anchopigg; Brefgiabl At Gregputiers SOmgEisiig § nmber of anchoring
lines, emﬂeaﬂammiﬁg lindextahdivg -frmmta ﬁmdm:gomeams mthdwees@elem@m anchor

at the s@a tl?J ?Xé&%gﬁlga&f @ B}ggg{)ab?)g ﬁﬁg{ﬂg aﬁr&pr%%(? Ogﬁlq?lg y down

into tlmmmrowg thmwseletadhe ﬁcm‘mgf sprgad ianehening such ghattbervessel
ma1nt£1ﬁ§taeﬁbkélﬂ nﬁ‘i%ﬁ&éd 5‘31&9& d’l@ﬁ?@llsﬁéﬂ A tha! r éﬁmo{'lﬁg lﬁle is

o1 ng S are prere
fastens§ F%ﬁ@ @acﬁ%@mh%md&jwq Jength, ls%laj@pgmdtq mupper énd

where%@@qihngmfebﬁs {sofastenéd, sinidead f@et@mglm@nswﬁ’fpﬁmta dritefor each

d
ancho 3, TS B0 P et e PBoF 1 Pticpied, Gstgped

positicbm an anchor and extends in one Iength wi t hout

j Ommgg% tehf éi%@% \‘)Pc?&rs i HfEaYi‘P Sé&nadé??llfsolvhgl% 1‘9‘?@1‘?&1}%& fouse

f ast es a Cri

relatively Hehh @mﬁhqrhg, prfrférab&m b@)éorébbw Ebd@nﬁ 9 ogeatn SOt grample
800 npdiﬁﬁﬁ dwith é‘ndﬁfﬂe‘é @T 8fchdrafd BAGdis Qﬁ’éelrﬁ i@ [basthﬁQe bﬁkﬁlormg lines,

nmeant ocean d ere
for exiyplR TP RO TREH- 1Y GRRJSInEdnt BsiAu HEs Getihe S pepnt with a
tensiohdy dhel aﬂ&ﬁ)rmgjbmésmﬁxfbo@eeamonsf Wplea(lii}ﬁﬁo-d Oﬂﬁﬁnﬁ(lﬁeﬁid) tension,

nowe}t hAGHTR S e AYGIG RS B B s rph e apchorig
in oneHgngity, apgsing ghathh mnhlmmm@ ling ﬂﬂanﬂnghMl}yJOlnmgﬁéhﬂ‘tthSt be made
at seaVMudh tﬁaf 1?(5‘ ﬁfhﬁ i rEl'%%al"i?ﬂﬁﬁﬁ{ 13 1h§tﬁ§§t1&{ &%ﬁ%eiﬁ %Q"astemng

i on tons tric) tension
meang Hech t@ﬁg  sAupling H@a%thaé s BesFd IntiheiFER Beepiedaptencd when

the teﬁsﬁ@fﬁ fromh %tplﬁﬁﬁ@ \A&f&(l‘tﬁfrieeﬁdl t8 thé c@@lﬁlﬂg?ﬂﬁbﬁs 1§Ti%%h%ed hﬂie
each anc line

ri.n | s
coupling means esb acorg]elréws gpx%p]t qrﬂ%/snér élle 1ng means of
any fatur hangng Rargendiaahdtet fhan.thdanchdringsline, famittha icrig typizaHy

compﬁk@sgu;% ﬁtds %xf&ﬂ?&eé]ﬂ%kfpgﬁﬁts %ﬁ@{n& zﬁtégﬁlse?lr?%?n oggﬁmglgl%er than the

anchoyjngd m,eodmetett@rd bubsmpléerdbap thalpckigping or sené@rs ed. The
COpRé 'té'iﬁldl?@f‘ﬁm%*ﬁ%ﬁ@ﬁﬁg fipep Hhﬁﬁg cbBhe @il ®asCaR®dred, is

typlca?lry fo! 5?8 tgﬁsn %re?frerab?y l§|Onl(‘:b0 tons 5Durmg pull-in the tension can for one or
more anchoring lines temporarily be released. The anchoring line can be prepared from
wire, chain, polyester, Kevlar, other polymers, or the anchoring line can be a composite
construction. Preferably, the anchoring line along the substantial length thereof is
prepared from polyester, because of low weight and cost, and convenient elasticity.
Preferably, at least one swivel is arranged at the coupling part, which simplifies correct
orientation around the longitudinal axis of the anchoring line of the locking pin or
similar. Preferably, at least one locking means is arranged for each crib, for example in
the form of a locking pin that hinders that the coupling part can be released from the
crib. Preferably, a fastening means for a pulling wire is arranged in each coupling part.
Further, a device is preferably arranged for tightening or adjustment of length of the
anchoring line, for example = 2 m, which for example is in the form of a releasable,

position adjustable fastening for the coupling part to the anchoring line, or for example
a stay tightener.
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any form having larger diameter than the anchoring
line, and the crib typically conprises upwards
weztenai4nyg | ocki ng pins having internedi ate opeCi/NG2006/000107
| arger than the anchoring liyne dianmeter, but smaller
than the |l ocking pins or simlar. The tensi on of the

an@hed ihednkefesen dktbiaflﬂe%ﬂff@?hﬁél{br ?@véﬁ%h&rlﬁ@wdeﬁ,
250. 1 ons, ﬁth - 100 t.ons.

al | n .
preferghf] §cob ptaleE 0ith 75 Bec S ob I ieacutrighitany disthguished
in that & palet@wmerla ektendbé ouefreasa eindihen ahwe egsehgnd Faseeredrio the

couplﬁ’%I ﬁrﬁgﬁﬁﬁ gnélﬁ(ﬂ%%‘hﬁ (;cplg H@é rig é%‘ﬁ Fﬁ)@il&e%ﬁé 't]eegtwrl]r%h to
wherectbﬁ @prlnb%lg art @n@p@&@l@n;ﬂver h@rlbntlmcmpgmlg] et ol laidgdavie into the
crib, a’il@ttﬁé %gbta%io chhééd‘ %I%Eh 'aﬁclﬁ’dl‘gr%hﬁg from pol yester,

aus cost conveni ent

oo eRon SFER BrBE g0 lopEinermths Birelraly fastened in place

for caali cebgetr 2he hhtetabﬁmtﬂolrlﬁhg IR Havigbeéh Fdldfﬂhbfpoﬁﬁlon fFurther
axis o

rrec on_around .t he I [
tlghteyﬁﬁg Ognacdﬁ‘gsrt P?ﬁl'ée %qchpﬁlggllglgkqaﬁ e%? m | ar.
Preferably, at | east one | ocking rreans |s arranged for
Drawﬁ%gh crib, for exanple in the formof a | ocking pin
at hinders that the coupling part_ can be rel eased

f r bias HRensieongvilibhe fuathes iusteatehwithrdray ingsa 9f whieh a

pUFﬂgllﬁg 1 Wlagrdtgs e iARGE Gebdtaldtedty GAPS a[‘ﬂJrE@r{ivith fastening
evice is preferabl y arranged f

meanﬁ?“gct?{fgﬁgrt tg? YR 9Pnent of |ength of the anchor| ng
| i Figurd @nllestmtpd; pull2n wf amanchodigg ligsanpiceordanca wittethe
invent;u%m of a releasabl e, position adjustable fastening
or the coupling part to the anchoring line, or for
exdigpre3 alluststes oo cevplingpants thathave bean fastenled on sespective
cribs, met hod for anchoring of a vessel is provided,
st em of

feragﬁat deﬁ (?nft wguse of the s .
ghred divstratgehevonturties cowrlings perd beromps tastensd| b legvering
itdowmmeo aﬂeaidaeaﬁ@dbcmd froma winch on the vessel and
tene cou anchoring |ine,
¢ R R afPrtales fQOREPRERng & ten e mSan Risordhie to the
inventirer e t he coupl ing part is in position over a crib,
the coupling part is laid down into the crib, and the

operation is repeated for each anchoring line. In
Detailgd dgseiptén wi t h t he method a | ocki ng neans is

preéRraieVis ffast anad td Flg@tlr@t Qllﬁﬁfatﬁfgcthe%h& dggdlftltolh part of a

tual anchoring.lin avi e
turret. 2< Fhorct I Pl w0 oF Oamfg%ﬁqemdgteY%é&a%@rreta}tﬁ@round the
inner gethrp @aﬂrcﬁfthe dinfret. IfD@bn@s part of the turret 9, cribs are arranged

for hanging up of respective anchoring lines. Cross bars on the coupling part in the
upper end of each anchoring line, fit into the respective cribs. Also, hanged-up risers
10 are illustrated.

It is no proviso for the invention that a turret or an FPSO-vessel or similar is
used. The vessel can be any floating installation such as a rig, as the cribs can be
mounted for example in the corners of the rig.

With reference to Figure 2, it is illustrated how the pull-in of an anchoring line
2 is undertaken in order to place the coupling part 3 into the crib 1. More particularly, a
winch 4 with guiding sheaves 5 and 6, over which guiding sheaves a pull-in wire 7 is
arranged, is used. The anchoring line is pulled in until the crossbar 3 is in position over
the crib 1. Then the guiding sheave 6 is extended forwards by use of a cylinder 7 or
similar, until the longitudinal axis of the anchoring line goes through the opening in the



10

The invention will be further illustrated with

drawi ngs, of which Figure 1 illustrates the inner,
w@ewmstiatsdonary part of a turret, wth fasteni nBCTNAR®6/000107

according to the invention,, Figure 2 illustrates

pull-in of an anchoring line, in accordance with the

crib. It 1%}5&%11'&%@ %&hﬂ%@ a%w'&él%sélf)?é ®sthe\wadafuhe laﬁ@hdimﬁg Hne and a

ast ened ecti V .Crips
rotation pAiustIpgCOBUR &\iust %h?ﬁ’teﬁ’é? Cﬁéegﬁ ﬁ\ﬁ’“’ iy 2iging, %@g‘“ng e
crossbét@%tt%rtﬁﬁ*ré@y bSitioni todit stratiitintorthe ceibd@Hicereehstlyils, achleved

Il
o I ML DR T M s v
is releated cfromtth@mﬁeeh dr snhethist fe.lo@ﬂng@ms arg frstgned into the crib
t at .
Tﬁ%?fﬁ%?%?pﬁg6%§331é%b&@@%%lﬂhh%ﬂéﬂ% ﬁ§h§pﬁk64nbﬁbé

IntQ o

" GiwElgusad, loveites B GHRICTNSE A ARES cGUBRRS Pringiy Tisated.

OfFl%lh% 3 #histhtes! the tsb)@e'a@‘ﬁgur@alr budfidvnel frony thie sde. The
cri

s b PR S SRR o OESHtfs oy e
Ccross Beﬁ‘@ id @@ﬁfed&t)d:()@fece acibntatiohas iitnig pluiled, 1n1f0| 11he|qptenlngs&a
: Flﬁg:e{’ Cerl?rgé?tg;%%ﬂe SR eag? xﬁ%ﬁ?ﬂé ihQefMiéh can be replaced

rovi so e_ I nventiqQn that
by eqmmlenett elemeats rpmodeémnh@dls@nﬁmshmg fpafygey of ﬁl}?esystem are
nmnﬁﬁﬁaf can be any floating installation such as a rig,
he cribs can be nounted for exanple in the corners
of the rig. Wth reference to Figure 2, it is
illustrated how the pull-in of an anchoring line 2 is
undertaken in order to place the coupling part 3 into
the crib 1. Mre particularly, a winch 4 with guiding
sheaves 5 and 6, over which guiding sheaves a pull-in
wre 7 is arranged, is used. The anchoring line is
pulled in until the crossbar 3 is in position over the
crib 1. Then the guiding sheave 6 is extended forwards
by use of a cylinder 7 or simlar, until the
| ongi tudi nal axis of the anchoring |ine goes through
the opening in thecrib. It is preferably arranged a
swivel 8 close to the end of the anchoring |line and a
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rotation adjusting conus 9 just above the crib. The
swvel is aiding in turning the crossbars 3 to correct
w@emstioam to fit straight into the crib. This PEFNO2006/000107
easily be achieved by pulling the crossbars into a
groove in the conus 9. By coOrrect alignnment sonme wire
174895Sg1e! eased fromthe wi nch 4, such that the |ocking
pins are fastened into the crib. On Figure 3, two

coupling parts are illustrated 3, as in place in cribs
1. On Figure 4, lowering Cidimsthe crib of a third
coupling part 3 is illustrated. Figure 5 illustrates

the sane as Figure 4, but viewed fromthe side. The,
1. cEystemdor anchoiringhef zvensel, prefrablly at desmwiatans LAmpriyng 2
numb%g (ﬁga\él‘:chgﬂ{lg eE aéa%h.ce{n%ﬁf)ﬁﬂ% tliﬁ@ xfrdbS Bdin 2 fhstehinbRRehns on

rect-orientation as Is.pul.led into.t
the vesssbo A enohr e arateey AR aashorisE dnssAre RSy ranged
tightl}%%ﬁhﬁ?l@/&ld\@rll Mo t'?é ¥ed hﬂo@_ﬂgﬁg@ ;/ﬁgstet frﬁﬂm@d?m’f sp_reaI;i_ anchoring,
ui val ént .el enent s,. .provi g,.dj. stingui shing
such tﬁ Grvgssebis paantagneg, %aaﬁ’ée tﬁ?@‘?%@‘&?“j}%’sgs- EH O ai ns
c h a la c Bgstiere dod nartdhat each aicharmgdim is fp$ten@c_i thay _amhor and
eep , I S a :
extendEBodTeRE s 1 BRA LRl T AE Bbe EnPRAOR A Bt i
fasten@d,amh vessel to an anchor at the seabed, and
an@'%%ét@ﬂin' | HeSnsPE Sinprisdse! @b YoradachmeHotihg Minky where each
obl'i quel'y Za\ga nto. t he ﬁa ?qrqlo,&%gd tae vessel 1n the
couplingrparbearsbe d@ﬁ@hlﬂtﬁ) ﬁgi,se 54 teped pOStilse| s
mai ntained in a fixed, intended position, ¢ h ar ac
t r iz e i .nt.h t each anchoring line is
2. fagY%ﬁ@oachBT‘gﬂgéﬂS#dp gnd extends_in one |ength, _
¢ h a ma theuti 4 eidniingst h ¢ thetansiparofaaghwhehering tivgis pAg 00 metric
tons. part is fastened, and the fastening neans conprises a

crib for each anchoring line, where each coupling part
can be laid down into a dedicated fastened position.

3. 2 S?é‘téh%@c@?&iﬁ?c{bwaihpl,c! aiml, characteriz
chaBoisy weed & A obl o e SydtumeERG R RO b g pnSter.

4. System according to claim 1,
characterized in thataswivelis arranged at the coupling part.

5. System according to claim 1,
characterized in thata locking means is arranged for each crib.

6. System according to claim 1,
characterized in thata fastening means for pull-in wire is arranged in each
coupling part.

7. System according to claim 1,
characterized in that ameans is arranged for tightening/adjustment of
length of each anchoring line.

8. Method for anchoring of a vessel, preferably at deep waters, with use of the
system according to claim 1,
characterized in that
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characterizedint hat the anchoring

lines are prepared from polyester. 4. System according
woooosheidm 1, c har act er i zedi nt hr@E/NO2006/000107

swivel is arranged at the cogpling part. 5. System

according toclaiml, char acteri zedint :

h a pullain wirkeiis gxtendod ous frent amdach bartheaedset and fastened to the

CO“Pﬂ%b?H]OQ%Sfé&@gn@hlé aiml, characterized

ng means for pull-in wreis
ar rdm@redlomgelmmquu]m ingviglathe wihchdpshe epupling gamds troposition
over &lcfib characterlzedlnthatamsans

|s arran ed for tj ten| ng/ adj ust nent of | ength of
%ﬁﬁ&&w@m dewnygiorfbg cfigs aBdichori ng of a
veﬂ&eb eraﬁ@ﬁegﬁéyieme@tfode@aa Wedteihg Imd.h use of the
systemaccordlng toclaiml, char acteri zed
i nt hatapull-inwire is extended out froma w nch
9. onM¢thod essaidimgtb tlagheyed to the coupling part on an
l4n | & th
ch a?%g:ht\?mé fn {g% etdo f%ei & @?fot&ﬁfﬂgﬁtebﬂl@ﬁ Ihéuﬁ’tgh K ona'cgvc\gfrb
crib, the coupling part is laid down into the crib,

10. anMéthgdg@%@liﬁg)fb bﬁuﬁqpeat ed for each anchoring I|ine.
thodacr| aim 8, c.t e
chaag Fo 10g el B ok it Selingurofatrmebring fne

crib. 10. Method according to claim8 c har act e

ri zedbytightening /adjustnment of |ength of each
anchoring |ine.



