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MOORI NG LI NE The present invention relates to a
nmooring line conprising synthetic fibers, said nooring

WO Reva/opel?l ng a | ength of at |east 800 neters aPdI/BRIOAG001426

suitable to secure in place-a water floating system

Such a nmooring line conprising synthetic fibers and

having a length of at |east 800 neters is already used

for heavy-duty marine purposes such as to secure in a

pl ace water floating sysMe sai d noori ng

line presents the advant ' strengt hs and

high stiffness. Further inportant advantages to be
mentioned are a reduced weight and a carrpsion-free
character. RSESRNt AMERFPHEIaIES [ 2 BORING ARG PGPSRy nthetic

flbR P shidll rAgorigning #alvimgfd I@ﬁ%tﬁ o BfleBs\800dn&tetsearat beit switable to
| east, 800 neters_lies with the continuing increase in

§eyE 'ﬁrﬁ’ﬁPcF(?n‘N%ltﬁé IRAING Y™ | 0ati ng systems. Therefore,

the requir enguthsa inBofiy e &fm;ﬂ%ﬁ’ig@ﬁyntr@tlé fib&8tnd having a length
nechani cal wﬁpertl es of tod ori ng i nes hav

Bt lbas! SARmoleEs & Aeady Hoggl OSBRIy M e PHERCSES ouch as to

dekortih ra\qouédésmasﬂd;anmg sl_%téﬁ\% b&faggssalunﬁds&m@l linglpresents the
ficult with increasin i stance_ between a fi xed

di
2SaRaRE o G reHERES AN HASIMGSE RUTIRE AT Advantages to be

AtRNBAlareh PIRRES wWaitHR aR§ aWordSion Rk @hatRues or wat er
currents, strong Igl?l nfl uence the notions of the water

floating systnerRIODIERY withffie|nsesent MERYNG fResARmRISING ygthetic

fhb%l‘syaﬁd"l’ﬁ’é'JLr r@"é‘tenbﬁh @f%@ Wt Bﬁl?mfe{é?élﬁémltﬁﬁt@ﬁﬁn@ﬁ@ﬁ'k?éése in
in case of systens used for oil

| ace, for exanple
sbz,e mtef‘%ﬁgeg%fé”%? g‘&?&'ﬂg systermat Eerefeee. thpateairgments in Vierms of
dE8IYA! Sk En@ﬁ%hhﬂcﬂrﬁwlé&oﬁtb&y%yrﬂbbmg fnelsiH2®E Become even

conprising said orln% | ine are pol yester, nylon
PYRVEXAE SReUringriargeqva ﬁbﬁ'%ﬂ%?)’%ﬁ'@s Hﬁ@i Place b]epgr@es Bngegasingly
dmé@fwm .nefe\élsmg tRéI YR tnRE Betvied LhixeatRASALLSointhd the water

exanpl e known nmooring |ine used to secure in
fﬁ?ﬁ%sxﬁtw i %@er@ﬁhe'?msn!sl uEh 28 WiNdsp Wiafeh gvaven r water currents,

SHOAB lifiueBcd MleMRstics dJf ik ster ﬁé’eﬁlh? ROSEeRIThis Rhile in many
presenting good strength and stiffness and | ow creep

IngiARARS I is Nﬁ'a(r'mﬁ@rt?”tﬁ%?%ﬁﬁq HUaaligo syty@stexpcty 'Béﬁl%ceaﬁ’a

Xa@MpROn&abé egéﬁté?ﬁs aded AR5 on&%ur@iﬁ%@i Sroda&tRnext remel y
heavy, havin i ameter of nore than 250 nm and beij n%ers

extrenely dl"gﬁt?wﬁ that gre\genaraly ysRdimerodyriagubag fyntietic fi

cbhﬁ‘)‘ns?ﬁ?%@léerﬁo&fngtll?@ dré |p6Fyb¥t8} )ﬁyloﬂ%éﬂ%rﬁﬁﬂ@ﬁé a‘?émfoh Bolyethylene
er fibers, the water oatlrag%ao%?;tem

%‘GB e bt gachy mataral haying ae\fa@ﬁ%qemeﬁ Magesr r ent s or

wat er waves xiidmgis ofa kﬁémﬁqoehﬁgﬁhﬁec@g@nb sbEQ@ A Bféce oilrigs
original position, Moring |ines havin ngt h of at

i8¢ ilgis A7BPRHS lneoRREGMaRol ester Gbwral swhrreoorﬂw@mresenﬂng
GRRLEARA GAG K i Rei HraloR K deDRoN e B ibori Y e BHirdthg

pollyg(setser fibers and having a length of at least 800 meters, are extremely heavy,
having a diameter of more than 250 mm and being extremely difficult to handle.
Another drawback is that because of the relatively low stiffness of the polyester fibers,
the water floating system when subjected to external factors such as wind currents or
water waves exhibits a larger displacement from the original position.

Mooring lines having a length of at least 800 meters are also made of
steel wire, however, supplementary to being extremely heavy, such mooring lines also
have the drawback that they cannot be used in locations where the water depth

exceeds 2000 meters. For water depths exceeding 2000 meters, the steel wire mooring
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have the drawback that they cannot be used in

| ocati ons where the water depth exceeds 2000 neters.
wae-a007edier dept hs exceedi ng 2000 neters, the SPEBEEP20T/@01426

noori ngl i nes present strongl-w the risk of breaking

under their own weight due to their increased |ength.

Furt hernore, such steel wire nooring lines often need

extra buoyancy and in case of failure under |oad, such

a heavy tee ermorln line presents
e pestatiidnaly e Pak ahbieAkhe Hatedreihare Neralt cha b Rgirincreased
lemgtR CFUrtetmudel BuchH-$ted itd rﬁwBBﬁ‘@Shri%@'oYt@h gte asetré bb@faﬁ‘ncy and in

are also used jn fabricatin orin A
GRsB of FRgure; Ydes gy ush r?gh??dw&@aﬁm%%gvvfrﬁ ghgge gresents an
iRrBB&Id Bk @@Hégtnﬁﬁtﬁe fw@fdv@@mk Mag cBRfRIih REntatngithavi ng
the sane di aneter and r| Si n\%épol yester fibers. [t

al so has t hé’*'ﬁ'@l%ﬁﬁ%@é’oaﬁ hylegg{RersTE alsodissein Bbricating said

RédHHgi 1iA8s K ﬁ%hﬁg ﬁﬁe cJMSnéi’hf@&W&ﬁ?lé@@flﬁgrs #ab@ d(jH’& strength than
| i ne "havi ng east 800 neters and use to

foee@mPle A npﬂoa@e T8 hivio 114 v Aigmefartang coppristpgipolyester fibers.

Ibﬁ§@H§§tHéfadeﬁta5é @)h?htﬁ/&l‘gﬁf ARPsetel ha@dnmgtdau;&@f@s The -
i bers, the up own novenents of

q‘?%ﬁ‘é[?”tﬁge §9§ﬂm ing dne haviag arengh P%ﬁt'%asé ﬁog\lﬁiﬁ‘é%’s angypse to

éeedr*é% pmcefé \X/ﬁ@ﬁﬂ&sﬁiﬁg %pgtem &ahbd E&%aﬁ@é‘lﬁf the N!;fhefr Btnee3 Bf
th | ure sai d m)orlswg i ne.

%B@VB’J%\?JIPEF%ﬁ'&U@?ﬁQ\BQWR@%R‘@“t thehwaker H%tmgrfgystem due to

Wét@re&rlré"f\ﬁ Mﬁ/egeﬂgy fhdite Alghl t@ﬁ!ﬁénssémi 4184 Righ peBR Foads that can
sui t ab wperrmnent nmoori ng of water floating

'%%@éh%fa”ﬁk?e §itReoHGiNgnces bet ween the fixed

anchor i ng PoftHataRIE-ehllMeVié & brawbaakd MEks ¥l WA Rooring lines
i nvol v The object of the present invention is to

Ww.adlén@h&éar lﬁﬁg &qorfaemiﬁpﬁ@&atalb@qf@f pergtangpt mageng eforater

BBty Systathd, HHeP JrBatsHQHRGRS! Hétﬁéépﬁe@lxé‘@bﬁ&h(frﬂng%hﬁ‘ and the
system. sai d mooring |ine conprising synthetic bers

Véaﬁ%rfmvn%ysé%%mwadbm ance in size and rrechanl cal

properties. Tpdrddjdce bf‘@a@bresié?@m@éﬁﬂdnﬁs 85 PioRid8% mooring line having
accordlngletothe|nvent|on|nt at the nooring |ine

algagihiof aklegst 409 aeters gyitable tﬁﬁGCLﬁe%@éﬁ%arYY}?&%ﬂf ating system, said
rﬂ‘&?rfn@'llﬂe @bmpR&ng s %rﬁlﬁetfld fisdrs aRdindifg §§ﬁﬁ&@vé@g&bﬁc@rﬁvﬁze and

ferent conpoSitions of synthetic fibers.
WEFICQ‘WY@PWBN has been found that the nmooring |ine

accordi ng t GurhiRiddhy e bigNis RRlededBEEIrGiEflg kd iR |ﬁ\%ntlon in that the
conveni ence hereinafter being referred to as nodul ar

mRsing dige Icpmerises aftieast adirstand antscens madiulse Wpeteipatigagithe first

3R 5EDnANSERIR halvd difiel@ht EdrRdsitRAS iof by‘?ﬂheti‘é flodrd. her
advantage i s, because the nmodul ar nooring |ine

conpri ses nmStHIPTESNGNY, t'tH""ﬁl L’releélf@-l'ﬂd thatthe snqaripg dingageording to the
u‘i\}%%fl@rﬁ %ra% m¥bbiidy Imeffﬁﬁécﬁi%ni@ﬁs@ﬁé‘r'e%hepﬁémﬁ FdfbPed toaas modular

anpeni ng of i gh peak | oads occurrin
%ar@g r‘ma ig ahle tobold ﬁ@?rﬁ Pﬁ%C'S(ﬁ}éth? dvat\%f\fl@@tmwmgmm aata@nal

godttibs A ﬁu‘!h%r Q@\;Hn?éb%qs He@u D gl RS IS Th S8R linkRSmprises modules
nmooring line allows an

with different compositions and therefore, with different mechanical properties, a better
dampening of the high peak loads occurring in said modular mooring line due to waves,
winds or water currents is achieved. The modular design of the mooring line allows an
easier tunability of the mooring line to specific applications where a correct balance
between the fixation of the water floating system and the dampening of the high peak
loads is necessary. Yet a further advantage is, because of its special modular design,

said modular mooring line is subjected to a reduced tension. Yet further advantages of
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easier tunability of the nooring line to specific
applications where a correct bal ance between the

wo pooandam of the water floating system and thePCT/EP2007/001426
danpeni ng of the high peak |l-gds is necessary. Yet a
further advantage is, because of its special nodul ar
desi gn, said nodular nooring line is subjected to a
reduced tension. Yet further advantages of sai d nodul ar

nporing line are achieved, as it wll 0 cl ear L
%%'Cbm%’H'ér SR e 3% ashievpd %?r'le‘é’@rhecPWé%%ng’ﬁm ‘E? description of
tA€ jprssehNiBvéMRNCBYTREEStiNgQRE cOinpdatishs BTdalERodBe OV @itdind correct
correct bal ance of strength and size of the nodul ar

balrncerr stren@h apg sizepl thg Bodwaemeeingingope, cord,

tw ne, cabl egy fie dr8Iindarebodli rBbé Aord tvine! SRS, strin and similar
CONE{ISI ng fibers or fibers and staple fibers.

reyeemprsingsfinees af fipeansaed §‘138l§cf'b§r5l iBYeneering ling '%Q%ré'”
drilePII6otP4 life Rt Brustl edhhéHbr aYPdte&Mdaing s%étéﬁ% ATXEQahBbring
point. By nodul e is understood a segment of a nooring
R9iffe havi ng a characteristic conposition of fibers,

sa| d conposigy ABd@E if bﬁ%ﬁrﬁo@@b%@gﬁhbﬁf &raemborf.mmetmm a
onposition of fibers characteriStic to the segnent(s

charariRlistie capasifien o fibgrs 47 cortpeeiien of bssalapieg difterent fom the
RIARIBRISY oS 3icAaBRRHER, (P LONhERE) 31 rRALIR (G Moith Baia

connectors, said connectors being used in joining an
S@S@e@foramﬁﬁ'd@l e with an end of another nodule to form

sai d nodul arprkidpgbly, Fsafd rhSHL'ﬂ'Qrseprotnhgd PR EnBs vithRY%nnectors,
al so be used to connect said npdular mooring line to

SEIECINNREPrabRIAG HFeiNOINIRG aaLnaf |2 raadule with@ngadef another

hb QA td¥Sr $akiGHbAURR e CPIHRGBFS tHPYoriPRclofd mBy alsel t% used to
different types of shackles, |oops, etc. For exanp

@8neg saist moddareeerinadinedo the fixesransherng p%lntrﬁﬁowlbawtthe water
f%@tlﬁé‘gy&ém a@él& %ﬁné&’&g' gaoesf%F bt dfff@?em%éseo? shckles, loops,

obt ai ned. A bundl e of nodul es may be obtai ned f
ed& aﬁ% péamlenuwmﬁ@étcpﬁ@ecaw S é?ﬂ?'rb@n anérotia P‘@dwetvh'”h?ﬂ engjof

é?%tﬁe‘f‘@nd?fule’@&@né%td? Qo FRAMle83s oﬁ‘éﬁ'\@ﬁ dA 'Bgn&I@ o?%@ihfeb‘?nay be
applications, person skilled he art choose

optajord f@bleéaraelﬁmhwtqoane@mmnm cemedde vilh amrﬁmdu qfgwo or more
dtthdtendNddI AcEETBING S dpSAHi R ichtibnd! £ BeRBH sRREA AthE %'rt would

properties. By water floating systemis understood
chpeseasHitaligycembinatiandtotrsodsemnayr i phg opdndinehaying 'mproved

HERRCE Wsizé BRE meeRbMiciidh&ferfidOat i ng systems may be a
system floating on water or a system buoyant in water

at a cert ai iBYWHater florting Isystsn is abferstopd msivstem heing @npbpred to
efnl %ﬁb% i% ﬁ’lqh'é:Ho%ﬂngQ'ﬁr?é’saggldEWQePﬁ%tlﬂ@@&lﬂgm\é%ﬁ%ﬁﬁéa system

par buoys, sem -subnersible or ot rocar

flop i WAIRO0 P SYFETGRSY AR 1A MEtaIAb 2l Cerain Water dRotivciipble
éigﬁirpléggnélu&]ﬁg ﬁ&é}ﬂb%r%&lgn Ef?)?adé‘é’rﬁﬁ&fﬂ?é%nd V@ss%béng;li‘ﬁtﬂu‘éys

bers conprising the nodul es Tay ers froma
s;@mlr@u@meml%pq ether Rydrecanpen stefage and/or processing and the Inke

In the modular mooring line according to the invention, the synthetic
fibers comprising the modules may be fibers from all kind of materials suitable for
producing synthetic fibers, for example propylene, polyester, copolymers of
polypropylene or polyesters, nylon, aramid, polyolefins and the like, and combinations
thereof.

The synthetic fibers comprising the modules are being obtained by
twisting together synthetic filaments. Preferably said synthetic fibers consist of at least
100 synthetic filaments, more preferably at least 200 synthetic filaments, even more
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produci ng synthetic fibers, for exanple propylene,
pol yester, copolynmers of pol ypropyl ene or pol yesters,

woioaageiar am d, pol yol efins and the |i ke, and PCT/EP2007/001426

conbi nations thereof. The symthetic fibers conprising
t he nodul es are being obtained by tw sting together
synthetic filanents. Preferably said synthetic fibers
consi st of at |east 100 synthetic filanents, nore
preferablgat | eas synthftlcflla nts

P ERdbas 090 S el IaBB05e ] i RISt aTHIAEY e @ inear

oFeyxe’tW&tﬂtfe \fdriuﬁgfﬁﬂé mdéaﬁéngé\weferdmmamtrd@mé élylﬂﬁetklﬂdn@ents
varying in range, pref eraléthetltre of th

S PRINEEN P13 AR 48 Be a5 REHOGr B RSN By b2 a9 dtex, and

rhéd PreferiBlyeoddvEEre0 atdny ﬂﬁ‘dtéﬁen 0.3 and 20 dtex, and
nmost preferably between 0.4 and 10 dtex. Further th

synt hetic fifs&iner, é"r‘%slﬁ}“é?t@rf'z%fsyarﬁé’i“?f@rﬁb\'/ﬁ keiRgtvigted & fﬂrm a

y%rry %oa ya?ﬁPFéféfr%bN RhEEMPE f 13050 §§ldtﬁ'éilcque?§ rhét@prefdfably at
ynt het’i ¢ bers, nore preferably at

'%%ﬁrﬁtzﬁéwfeem frars evgomrm@e@ba«aéﬂ%ﬁ §8 avnth@ta%fvbesa The yarns

a2y iRt bFeféﬂaB@rtmste% 1A SParicCeddir dt2R6 d?éf@fa@ilyaéﬂrﬁélstmg of at
twisted to form strands, each strand prefera

6354 JaImisgmore Brelarably Bt gstaR YA 1Dt PERIIAENCA 526460 yarms.
THeaRbduAés bﬁ%{/ B, obfg?ﬁéd B @glﬁé ahh¥ingbr br%ﬂﬁﬁg &%dﬁ%lﬁﬁlongmﬁereof of

nodul es may” be obt ai ned aln altlé}g
Idaitf:ﬂ"ﬁ@ Bie gdliegiman indhe aﬁW@F@BPO%ﬁth%YRP qogp,@gctloqrwérelatlon

t8 ¥id dfteAHRal ddnkREtRhlanB e AR Rolie, badRe d?\f his knowledge or
construction in relation to the desired final

withrieln alcganem calpidatignscor éxperHaeHalinn. Suitakle eyamplegiinclude hollow

df a8k s0ER AbdYikS, @oh@b%ldgd @k Fa‘?"d fidbaies ARFsted bralded modules,
experinmentation. Suitable exarrE es include hol

PR PEidR T RIZD dpidpnguies, andbihe %rlhﬁd@aecsand%rqq? thaﬁ the module
c@HgtHJc‘ﬁ%n |§ HBtfﬁhﬁ’t@d Qh@l‘ tg% mlrﬁéntloﬁleé'nﬁb&ﬂ@%&ﬁ@u@hons any

ain | ai d nodul es, ke. It is
Qﬁﬁﬁi é‘i‘%dt%‘éortfﬁafat'ﬁh @W@%ﬁﬁﬁ@%@@ﬁ' iageerdingie the inkeqtion

only to the BRGierEIMARIRSIP UGS ARbI08 YhiRIhHfes RBY be
ot her nodul e conf i Euratl on may be successfully used

fiarthes canted With lubricanhgeatinpd ﬁPP|fPﬁ|éh¢"|eB@rt§ rediasrabsasion aag pner
flnf%Hl RprétH: 8hliRGaHd ?F@ﬁile et% iR YadBtht Hid thRE of PRIRSLUE, &5 prevent

l'ubricant coatings applied thereon, to reduce abrasion
usaniedrfabsires iocﬁi‘tertlﬁs'%? B’\%ﬁ?dl{j%tht? ndednedylesmay figther contain
4 Sardidi€ fikdReli B8 d bdrerith Freveht hBPes%?’HBr%snoh aPfcFR&CaHd at the
unwant ed substances to enter inside the nodule, etc.
STRE tifpRite Alowiag epviFameentd@ntali of veatpriptcireylater 'ﬂﬁ'ﬁéﬂh%@ééme
as a barri erHéréﬁnQﬂ@N@iHmbl@&B%fe%dw&%'lrﬁ@n@%ffHe%S@ular
and at the sane tinme to allow the environnent, |
nagaringdingaceqrding te thecinventioniane pen tswestaptiating, the advantages gained
b’ﬁ{iﬂg%f& RloduiB¥ aR!tE e Unqbr Rﬁfoﬁrtﬁﬁ%ﬁ PRA&ERSBo@nehfeare not
modular nooring l1ine accor e Invention are
ligited enlyda tﬂiqsﬁrﬁrﬁﬁﬁtf?ﬂghﬂﬁ@aﬁQV an@ agessagaskilied imiheat wiy easily find
a%@itlgnm%%ﬁneﬁtg ah§ aHQarﬁSgéén&%B% th&BleskR€invention that will be
preferred dinents are not Iimted only to those
é}ﬁpé@éhff@a th%fﬁélpwm@rta"earv@sqm@ﬂ yhengrad ingpnjunctierwith the

appbhaPGhims. T1nd

In a preferred embodiment, the modular mooring line according to the

invention is suitable for use to secure in place a water floating system, said modules
having a length of at least 100 meters, more preferably at least 200 meters, even more
preferably at least 300 meters, yet even more preferably at least 500 meters, most
preferably at least 700 meters.
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addi ti onal enbodi nents and advant ages according to the
present invention that will be apparent fromthe

WO 20070%i1py det ai | ed description when read in PCT/EP2007/001426

conjunction with the appended&clains. In a preferred
enbodi nent, the nodul ar nmooring |ine according to the
invention is suitable for use to secure in place a

wat er floating system said nodules having a | ength of

TRt T RS VR R

iERioNeb R pRsESEtIRlIcYibaEs, hﬁﬁébre@é}ﬁbw&lleﬂi@duldﬁl&insmt of synthetic
preferably at |east 700 nmeters.Preferably all nodul es

f®€s he nodul ar mooring line according to the invention
conpri se synhheatikerfgréferred embbemmrmftaé awdjalaalmodmguxhes

consj st of synthetic fjbers referr
SRBiGNGepe | ﬁrét'%%nmﬂseﬁabﬁe?ﬁtga fistand ases ORI, pprein said
flrﬁ%ﬁéﬂdlé)@orﬁ@rrﬁérslmstﬁrﬂbeﬁst a first and a second

nodul e, wherein said first npdul e conprises ester

fibers. Yet Y& imafythen@refeires enpedmerbiba art goring line

éﬁ@gﬁdﬁlr@f to MR InvBatidn étﬁn;ﬂ%@@"aﬂleﬁ& dfast e & Bé’@fﬁdl rﬁ@dule wherein said
onprises at least a first and a second nod

smerﬂcémdglslWsoé'é%ﬁa'gmap@“mq'vafémmbsﬁ %%?%F%H%ré

pol yol ef i n fyied SnéthersrarRéEbréfeRed mb¥aimerit t@l‘ﬂbb@lér mooring line
further preferred enbodi nent the nodul ar noori né;
yle, rvig}{ereln said

aceeEing tadhe LIVERton sARRTISES At ek firskandye seeangim

fﬁ‘&%@d@@@&ﬁﬁné@%@ st BRI Weigifitst fibestandigdid Second module
nprises at |east 51% by wei ght first flbers and sai d

HERIES Avgaste 1oy et high Heéfa@i!a@f%oty;?'%u figrts 4 gpond fibers.

per f or mance 1l &t f@‘ew.nfth@ﬁfssm@au@wye fibdrs#dm dihend of
first fibers in the first nodul e be fibers from

atpnadp suitafie fasPErdUsing TogTS, JIEEaMBle RIPBERS PG YERlsEropolymers of

r@d&?éfﬁlcﬁ d%lﬁ@bé'r@riﬁlonp%d’ﬂfétliﬁé arﬁpdﬁﬁrl\bmﬁfoﬁs@ﬁereof Preferably,
Eol ypropyl ene “or I)éesters and the lik

and
thi it ek oot eat Cashadhe bwregsht finsbers dromdiiebl at least

OBy Wakiht Aist TS tmE& Porére ahéash ob% byf WHIGhSi trrmees Next t
ref%ra@ atI easr{1 73 g‘W hat fIrSt&ffI erisrs o

the Ereeiae hafirst GsiuleyBey BFoRBMGHEe hioh FEerPITEIGS PN fibers

to the firstyHd 26Ad fib18 wfih@%cﬁﬁtﬂhﬁb@ul@%}écé‘ﬂdﬁ@ to the invention
conprise high performance ton efin fibers The second
€

are bahsoeirfﬁrmmces@&mﬁ%ﬂmftnﬁﬁ é?ra e thRySecend mreduiR edipriiRgs at

184K 6BoThy \9@ bf\ﬂﬁl?ﬁﬁ@ﬁorﬁ@rﬁé@b%fybléflﬁ 'flb@rrssas s%b@rﬁd?ﬁl%}k,)’more
t he second e 5ng‘grl ses at | east

miefgrabbeatyBasta Rt WRIgH! Righ ReFommanse aglyglg@aﬁaeqs. Q§e§e§ond fibers,

rﬁ@ét réfeabfy A ast 5% RAREIgHENBIP Yefh@Rte BbIQBIefln fibers as second
ormance pol yol efi'n frbers as second f bers nost

ft?ﬁéﬁ‘ dlexbiofhe '9|h@&§fprrgsm;eeorgplmf@rﬂbefﬁ e iR_EPF ginagdiiemay also
&g{d(@g%méa kfnldg%f ﬁbé}§ second fibers. Next to the high
performance g) yolefin fibers, the second nodul e na

al so referably, the free end of the second module comprising’high
performance polyolefin fibers is connected to the anchor that will provide the anchoring
point on the seabed. Accordingly, the free end of the module comprising first fibers is
preferably provided with connectors suitable to anchor the modular mooring line to the
water floating system. The connection of the free ends of the modular mooring line
according to the invention to the water floating system and to the anchor that will
provide the anchoring point on the seabed is preferably made using a steel wire rope or
a steel chain having a length preferably of at most 100 meters. Once installed, the steel

wire rope or the chain are used to prevent the direct contact of the modular mooring
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conprise other kinds of fibers. Preferably, the free

end of the second nodul e conprising high performnce
weaogodEaei n fibers is connected to the anchor PREGBEEP240TA01426

provi de the anchoring point -@ t he seabed.

Accordingly, the free end of the nodul e conprising

first fibers is preferably provided with connectors

suitable to anchor the nodular nmooring line to the

wat er f| oating system. The i 0 f the fre
158 e gda DI i s el dQR iR By Fem b Ehe ArERETGRoint on
th® sédedifofder ftd prRIvENE\RYiffabdaaged that May BB Giticed fddthe modules
wi ||l provide the anchorl ng poi nt on the seabed is

qyrfﬂ?tlﬂ”am'ihaﬁﬂw 6% ng a steel wire rope or a steel

chai n havi ngred ol fefigdrimre prereabl ¥ndbdirtentsd mb.QIar moormg line
neters. Once installed, the steel wire rope or

RRBACNIP & EENtD GAMATISING At IRashp fiet And ariekend @Pdv'ﬁé’vherem said

iR dle E@ﬁﬁmﬁ'dt RRsBS PR L Ivitig it olyestet ANEBEnERaltl §e|&ond module
the water fl oat] %stem or the anchori ng poi nt

COMPrises Bantt 515 PENSEB! (BB PEFEASAPOND A RgEES $hgond fibers.

may be i nduckftable ;Jolwémemaqsmd@yoef Lﬁée@ttb%duce said high
m shandl i n Yet a further m)regre erred

ReABERRNAEHRO %foéefkﬁ‘ fibgER inglHdendar PAle pelysibyisraPREOPRlYIGE
doRsHyieRR mmyowé?ga Bblyétﬁ@l‘éhe eo.&bwrﬁér and aohRReiene

nodul € wherein said first nodul e conprises at | east
OBE%’WF fed Hetlikg ang combinatippthereq; deLeamSSts‘Lf%f@H §d higdh pesformance
PoR/aRSih B 8rsdre IpPétstabB 1 Mg VRioGEUIah Wiy HP 86| @thVBHé?UHMWPE)
pol yolefin fibers as second fibers. Suita
fiegrsyol efi ns that may be used to produce sal d hi gh

per f or mance gy &rb&diment éfbﬁé Eno'd[ll& Hﬂ')%nné fihe se(c%rmh@to the
et hyl ene honopol yner, ypro ene honD

|
G PSS p BUARL, iR ERR SHACURy BRUSRS UG mutth
Il@ﬁlq/e'idl'ﬁ ahd K@h%‘ﬂr@n@t‘hr%eelﬂ& t@UHMWPE?@fyethP%erﬂb‘éFs reducing greatly

preferred er f or mance n fibers are
the total waighy angwpgmegqﬂmpé%mgaﬁhe\n@r‘a'mg Repsien9f gaid modular
nddiMyfiR. it Whs f&ndTﬂét&h@W@@]‘P\l g theQoldnhe oMRE Whular mooring line

nDorlnq | ine according to the invention, conbines the
ageerdimaite l”}ﬁ iaMeNtiop e égﬁngb rdueed when ﬁ@F‘PéEﬂdéP e|skrayt polyester

Médringllihe tAMREBE acﬁ%ﬂté’g’g’egbth%i fh%rkgéﬁklﬁ@%ﬁﬁfh' iR V\Fa@erwf'm&nodular
pol yet hyl ene fi bers, reducin tgreat e total weig

BRGNS TSR PRiSABYA. HpoEHE SIS F g Gyl magulsgboring fine
rﬁ@'lrﬂﬁ%‘?g&‘ hakdIig Proptstidd 1Rt thbfefo¥aSinkE8ed saraty fBlht‘ﬁe personnel

t and the volume of the nodul ar nmooring _lin
'@’@B’@Pd“ H’tjf' ipgfatiation;anddrrintspangs ¢f said @ﬁ%‘l"?r 'F“QGU&'&P%& well as

rEATBRATRK of QaREdiRg Bl hé?@\l\/%ir%sthﬁfmgp%mg% Lorii&s with said modular
further advantage is that the breaking length in water

regoriggilige antﬂSaa*sqmmar%@blv foyad that @a'éanwﬂ?rﬁe?%@éwe according to

tlE@ﬁﬁé‘ﬁ%nOExmBl& édrﬁh&&ﬂe%’bn t%?duﬂw é‘mﬂb@rﬁﬁnd]ﬁﬂéué’eg l'ine
has i nproved rop erties and therefore

i ncr eased sé'fhét%/e?r%‘lce PE@%’@‘P% ARINPIiFRG Polkesterfibere said
polyebtel fisdrs ABviAG towarishfEELaNRSh Pe SIAMIVPID Hdra hdEXAE laBdantage
thatrt]r?e ef?esct \g/fetlhle heZve characteristic to oilrigs and the like is more efficiently
detuned. Therefore the presence of the module comprising polyester fibers, provides
the modular mooring line with good dampening properties helping in reducing the peak
loads occurring in the modular line.

Moreover, said modular mooring line presents a better combination of
stiffness, elongation to break and energy absorption. A further advantage is that the

presence of the module comprising UHMWRPE fibers helps to hold more precisely the
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reduced risk of damaging the hardware that may cone in
contact with said nodular nooring line. It was al so

wo esvaiok@ll y found that said nodul ar nooring | i PEI/EP2007/001426

according to the invention, exhibits enhanced tension,
torsion and bending fatigues. The presence of the
nmodul e conpri sing pol yester fibers, said polyester

fi bers having | ower stiffness than the UHWAPE fi bers,
has the advantage that the effect of the heave

CWatE5lgasinp SyRtem B s ofigingLpasiion, Also AtREA [ad sgpace Ife

efficiently dpidigmeb, aﬂ&éﬁﬁ%ﬂ@nt@Bet%r@:%ﬁﬁ@l%v@f tHeh'ﬁovements of
nodul e conpri si ng pol yester. fibers, %r ovid

g ater 0BRG PiStEm ABd\a TIGERPTRl fiRs t%efbﬁ'%w@rﬂa@ Edular mooring

hiRleRé Behibved, AHEA IsBRI rhbduIAGAKOAMRAMS i©GSeH &ddoedinditd he invention.
nmodul ar [ine. Moreover, said nodul ar nooring |1ne

pPaid Bdylas meoring fine isanesially 6‘|‘\‘t36’fe totheryseddn seeiringdaplagn water

tﬂbaﬁﬁ?@%t@fﬂg irPIRBAtDAs IEPE e QRurréndedéftimsasy 'ﬂtcﬂﬁﬁlo’cétlons
t hat resence of the nodul e conpri sing

UH
fw*b%r?éhwm% CUEeHS PER PReaqly SlEqnge Sisch Iasatiehs can Q?afpvn@ for

s&@&hfi inthé tﬁllf(bﬁ‘ MEXER| WHRPS dhié eihe o Stadf $@UrBnédBthurricanes,
service |life. Therefore, a better fixation, a better

cBroNe Yings,nd %tf%‘gﬁﬁi@h‘éﬁfe@ts@? gogd f%tic@rOffqllﬂgﬁ ?'Pfégthe like is of great
SipbRERGND @ m nim zation of the total tension in the
nodul ar nmooring line is achieved, when said nodul ar

mooring |ine Th;? M@@areaw&ﬁat%th@bmﬁméem%m Peoducesgaig polyester
M & IFBSY t'eF&)hltdlﬁﬁ pofyeSRAS 'l 8l polyestdrs 3Ph GIyic8l RtaliRg from 2 to

in securing In place water floating systefms in
| Zearbeomatofiiseaans a fesidyakdisareppdic gridoginepeniscantaiping preferably at
| |05 t75QxPcaMn §h&retdiéreHibiyeS0 E&Eér‘i’c%:%pﬁfh%hc%&a eﬁ% Pesidual

strong. Such I ocations can found for exanple in the

ditarbenylismayds We%a'@ieéﬂqaébwl@ 2eith svethas srhagicraaidh @dtﬁ‘c acid,

heggHtse @Rid, §&|Fd?|994 Wd‘iBiﬁnz@iB‘écﬁt Q%ngé’ﬁbﬁfraﬁ dicafdx§lic &id, or 2,6-
good fixation of _?s and i ke 1's of great

WBF@@W@@'CWVBQ éﬁ'ér @9'?25@9@, g‘@yé:pgta(rh@prqmyn (0 Garbgn atoms in

ttRe BRAAUES., Sttt IdHe %1?0%‘] Sﬁtyfe'n@@ b@/cé‘!r Se&dn'i@ﬁ‘*lene gIPlcoI and bis-(1,4-
terephtal ate poly 0

ers, ﬁp yesters
dtyﬁfQiqymeﬂ'Q’l)ﬁYmheZaﬂ% T "69$tlﬂ§ eHed lineaiterephthals; ng%wes'ter 1S

oqﬁétlﬂgléxélt&eﬁ%gté;onponent contai ning preferably at
I'east 75 percent, nore gr eferably 90 percent

terepht hal i c T ReIyeRtas fibgssi Riafaraki baverbiepsiestrengtmef at least 0.6

W a SHoregPbfRrAbyCANIEM Y 7 6PaGhd MPré&ani%i‘éa‘%t 88 EPa. The
adi pic acid, i1sophthalic acid, di benzoi ¢

ongation & brepk pEeAid) paweapb%n%iasﬁftfreblm at least 33, gnore preferably at
rlé&fﬂhb@d ﬁ{bﬁmeétqﬂéﬁa%r} btqeéém@% We ngérséﬁ elala daﬁbésfé?%&*srbreferably

nore than two carbon atons in hai n,

ds at mpstertdtgk.yaene %@f?&%béh@@@ﬁtﬂd 6|dtew&dne§trgref@r@ly at most 220
giyeol , and bis-(1,4- hydroxynethyl)cycl ohexane. The

nost pref erred |linear terephthal ate polyester is

pol y( et hyl enelhedd BMMYRE fibers arerprefqrably arareifactyrgd @gcording to a gel

iR ARbYeddae! &iteRS bf BHRAVBEH NelPkndiin 108RS beflof skilled in the
art; and described in numerous publications, including EP 0205960 A, EP 0213208 A1,
US 4413110, GB 2042414 A, EP 0200547 B1, EP 0472114 B1, WO 01/73173 A1, and
Advanced Fiber Spinning Technology, Ed. T. Nakajima, Woodhead Publ. Ltd (1994),
ISBN 1-855-73182-7, and references cited therein. Gel spinning is understood to
include at least the steps of spinning at least one fiber from a solution of ultra-high
molecular weight polyethylene in a spin solvent; cooling the fiber obtained to form a gel
fiber; removing at least partly the spin solvent from the gel fiber; and drawing the fiber
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GPa, nore preferably at |l east 0.7 GPa and nost
preferably at |l east 0.8 GPa. The elongation to break
wW@rogadd2pol yester fibers preferably is at | eaBET/BP2007/001426
nore preferably at |east 10%gand nost preferably at
| east 16% The titer of said polyester fibers
preferably is at nost 50 dtex, nore preferably at nost
110 dtex and nost preferably at nost 220 dtex. The
UHMWPE fibers are prefer manuf act ur.ed according t ,
in ablepstone Arawiposten bafere. ?ﬁmf@n%\ﬂnﬁm\éé@ Sitgble spin

JORRWE ihQudd1RorRRaMPR p‘ﬁﬁéfhh@@lmhérat HIE kefdsen@ BEdERER Shedolvent
i n nunmerous publications, including EP 0205960 A, EP

@D bsremoxed by gepppIation. exraction x5 ky 21 combinationgy Gysagratign and

&Ra%?‘?r@ut%@ ﬁés%e(bk/tﬂégérzgs A sdetioh st tHslsers ﬁ?b&/"_ﬂebﬁlected here
pi nni ng Technol og Ed. Nakaj i ma, Wodhead Publ
t\l'iO&Q? $oigation q’féﬁ?\lsﬁa@s‘g”?%i@@"?g aRPIiUTBef er ences ci t ed

therein. Gelygth Y &shtd:d oﬂﬂw@ﬁfrééé?\@ﬁwbﬁtldm©|tr¥é¢ﬁ%h&}holar mass
| east the StM)R’S of spinnin east one fiber froma

OB HNIBEL gt sHea o ReROEngSe Wil Seinitdmacosity

(V) o@aﬂ@b& 589! N was @RRrinfHadldiBorkingab rﬁgtﬁ@d Ped-170 (HeFdlles Inc.
ber, Tenoving at |east partly the spin solvent

qugﬁpt 28, $082)fat BésmperAtirel oI aTG andeusingisdatin as alselyent for
%}?V\ﬁ:"@%ll@% &E%ﬁut%ft%é?of hdUrg, viAth fﬁ %@L?ii&m\ﬁ gpérpamount

vent' ui t e spin solvents i1nc or exa
gb Zrgdfsojution, aﬁwr@pol@tmg thearisposities at differeat ¢oncegisatipns to zero

c%ﬂ!:é’rﬁ%‘ﬂoﬁ %r‘@&lé 18HIe 0N WI@W@% t?9n ¢ %F {)l%ﬁgrhﬁl befeen 8

a conbi nati on evaporatlon an extracti on routes.
anﬁéoﬁi/ﬁp@oa pnef@alalv dstwveensl®aridoid dfg, eren morrepreferally petween 12

an@l B daﬁk?ﬁq%s{ﬁ%%‘ﬂ%ly(ﬁléﬂnnfé%h 18nf2s dify, Shape of the

Spi nni g apert e context “of the present
i nvention, refeetigthedHWHEdS2 pm@rmowtmme(mmmhan one

' t
ARG b2, 08 ARIISHBLA PR it Bl ol i crar
p&c 30 darhgn atommtarman@m@u_amcqn%@nmglaéﬁashéo c@®ipen apgns. The linear
B/eth]y%%%)m%f fu?\héremgk! rt(?5%ol‘9‘ﬁ%n@%q rrH:?é egmgﬁ&‘ﬂle#s i%Ch as

a’'solv issolution tine
alienes likewpronylane. dmtenep petkene, SBRDYIRENtaNeaTOGIANeof 2 g/l

sol uti on, anﬁja?étféﬁg@leﬁbb&%e%h%émﬁmpk'c%ﬁta%s a small amount of

di fferent conc rations Zero concentrat

relativelycsmalt gqpuasj s gigeechains, puefarFsy wQ1hCaralklyk,gr@ﬂp It was found that

apffb%f' FoRAR %M Ei:e?tgﬁi\ £HoHt ogsu %fo% %@L}fed creep
between even nore pr era

behaviewt. M\ed#slﬂg ch@m@l amgo Ignge Peif Hist a}m@e'ttwé&w side elraineis too
i e EA icB Wit nedatfielyc Ml ng proet By Bha BEbLRN the Bming
bghavigur aithie YHMWPRIBibgrsl Egrsthisiraasam thesWdMVERRiprefprably3mntains
A1 O eftiyP P Ratibhy h
AR gL ERIRalA L Yot U Bl Pl R ne
L&ﬂw\lﬁﬁncqmam@oaly misthgl gfoupseas@idengirainse dhe roreeintof sidecehains is
p?e?er%lbwqeecaslt bﬁzpel?r@% lcgl%%n ABHhE Hore RERERBS at least 0.5 per 1000
4- et Nyl pentene or oc

carbon atoms, most preferably at Ieast 1 per 1000 carbon atoms. The amount of side
chains is preferably at most 20 per 1000 carbon atoms, more preferably at most 10 per
1000 carbon atoms.

The UHMWPE can be a single polymer grade, but also a mixture of at
least two different UHMWPE grades. By UHMWPE grade is understood UHMWPE with
a specific IV or molar mass distribution, and a specific number of side chains, said side

chains having a specific configuration.
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In a preferred enbodi nent, the UHWAPE contains a snmall
anount of relatively small groups as side chains,

w@e@esari y a Cl-C4 al kyl group. It was found RCEHEP207/001426

fiber fromUHWWPE with a certgai n anount of such groups
show reduced creep behaviour. If the side chains are
too long, or if the anbunt of the side chains is too
high, their presence will negatively affect the

rocessin nd es Lally the dra n behavi our of t
D {1 D tie RRTRE polmat Bray s CRABLs AL P RURE, Senerally
r@smhah B% mewaght & cuRtdiydry AEEILSS, encmw‘@mmaiuume thermal
hereof as side chains, nore referably t he UHW\P
%%ﬂﬂ'tzéfﬁw§°'r9fﬂ’vs MCIealing;ReRINS f'Qg/ RIpatest GatRly st ferldugsAndithe like,
4 eafifs6 Bahtam dtﬁerFHdNrﬁér@b;br)éfe@éblir Féﬁ%le@m@ @Fnel@@ﬂe other

carbon atons, nore pre er ab east

ROMefiiEngs oPRYPRBYENSS: OF tnearﬂoyo'arrersemuqﬂqo@ Bapcropolymers lie

KR OPPRL Stbthe liRE, anount of side chains is preferably
at nost 20 per 1000 carbon atons, nore preferably at

most 10 per HsdeHMYYRIs fibers sray havg @ filpmpigingandensity or titer

vahyiel] BetiRREN Wide & Nape Pref&aw fh% t@errefwrrrewﬁlpetfudne@rﬁé is between
two different UH gr ades raels

Qrhaed 20 disx renlip®=mare R ezie@Blé‘cHei/W%enl Q3 @P ri‘19| diex. pRd gnost

;r#éfgrdrumsgtwgan oanshees afeeci fi ¢ nunber of side chains,
sai d side chains havi n? a_specific confi |[9I%r ation. The

UHMAPE pol yrieferaRly. i tenaile stenath of WHMMYPR fibersdsat least 1.5

@ﬁ&le'pYefle%%ﬁ/ athedst 2% @Pa\éﬁu AhYst Bfeférblﬁlﬁl%ﬁrﬁara\ét 3.0 GPa. Tensile
additives, such as anti-oxi dants, thermal stabilizers,

sgngthaifdgtermingdean MHY-flgeweras aﬁlséwlﬁﬁcb'ﬁrﬂ%r“ﬂ Ds@ﬁ%\P?‘ﬁS a

r{oﬁﬁhéi @Sﬁg@l’éﬂgfm& tll'ré fisre AABE0 AR, Frd8sHAtspeBd 8F B8F/min and
yners, prefera Fyé onoIefrnrc pol yners, |ike other

'@%We%ﬁrc@r@es typs1 Fjbredaim BARESC.or t heir copol yners,
i ncl udi ng ”ﬁ?@@?ébl;?@\%@tﬁfﬁ@isgoﬂummﬁﬂer@%%t |83l 36 l5Pa, more

i ke. The UHW\PE f'i bers nmay have a | ament |inear

PaRfREAbtY At deast 5P @Pa/ &VGN ﬁ@reeﬁfeahlmt !f@sr%ﬂr@é’@ yet even more

pP éf@fa%fy‘ﬁl'lé’astt I190 Uliaeénd)rﬁwo&rkﬁefe'w& 1E4dt34B I@Isa 'Ir$a preferred
bet ween O. texv\)o rroreﬁ)oe erab

emﬁqmﬂtofhs SHﬁ'&PSfCPféI&FM Pgrwftbeﬁ%@beﬂmﬁfer G{}’a@@?vﬂéérﬁpa

0.4 and 5 dtygg. Ier%tﬁf)?fh%mrét m&ﬁu‘f‘e SRSty &Iﬁ&?&lflbe@ |s preferably
UHMAPE fibers is at | east GPa, nore preferabl

at Bost 2000medess. anRre rrarseferq@ryeat@a%ﬂ G0 metaracaven. rooremeterably at

J&@ﬁbb@n@iér@“ﬁi @ved ﬁro?@%r%?é?hﬁl?@t RBstBU0 r'nefér@ gkt é!\%rﬂ%ore
as specifiedn usrnganomna

plr@ﬁ@PW Mg S5 |"rﬁ*%r80m05mreiwﬁbha QQG‘@E%%&H‘GSF%@@ etyfeen the
Ier&% mtﬂemdlé‘&rﬁ&ﬂsl 7M¥§§t&mrs dntPRe e ofFhk Pnodule

C. Preferably the s nessoo UHMAPE fibers is .

carnprleaswﬁ\éwéﬁaﬂb% ﬁe""ﬁﬂeéﬂte\f QUT‘?S"EQP A E2e %@fe@bhl atgyest 60%,
ggrneosrt)bpgf%gglax mdst Bgast 70 GPa, yet even nore
The advantage of adjusting said ratio is that depending on the

locations where the modular mooring line is used, the module comprising UHMWPE
fibers is located at a water depth where the water temperature is preferably below 15
degrees. This ensures that the module comprising UHMWPE fibers is used at water
depths where the water temperature helps preserving the mechanical properties of the

UHMWPE fibers.
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preferably at |east 100 GPa and nost preferably at
| east 140 GPa. In a preferred enbodi nent, the

w@iof7mass of UHMAPE fibers is between 110 GParenEP28%001426

GPa. The length of the firstqgodul e conprising
pol yester fibers is preferably at nost 2000 neters,
nore preferably at nost 1500 neters, even nore
preferably at nost 1000 neters, yet even nore
preferably at nost 500 neters, yet even nore
preferably at nost 350 et &'s’,\_'\&)st preferably 200
neters. The ratio between the I ength of the nodul e
conpri sing pol yester fibers and the |ength of the
rodul A owepng EneepropiareEsinthaticdibpes, paidmegagippyinahawipg @ length of
90% rg:irl Sérﬁfe?é?ls. lén@tbelﬁg%'ﬁ t?&e(‘lo ?é@ré‘ﬁ%laﬁ £hafabiting
at nost e advant ag adjusting saird ratio is
t hat o%lp’@ﬁmohgra@teﬂtzﬁ@lﬂ thatthe cﬂm@“\ﬂﬁ dne comerisgsdatllegst a firstand a
moor i %cbh@ﬁo‘dﬁleuﬁﬁgrelﬁﬁ%ﬁ b SeBGhdHANMEE have
fibers 1s lTocated at a water ept ere the water
t enperdifferest gompesitioas absythedic&RerB5 degrees. This
nsur f c HAARE;
foed araunpiidBeliSing I ERRLEHAR Whicaid 8uSs haying =
pr eserlemgtgdh@eaﬁdlﬁ)ﬁmh@aws properties of the UHWMAPE
| ber s¢ ' o fi
:{'i bers sal gcﬁ%me%f% :E;hg% é\l\b/fl?rﬁs 1:quﬁ.a)en tﬁ&tgﬁ%&jhﬁttﬁaﬁts aid first
800 neneqhseamjpmsr@lmtqrébere to secure in place a
Jater fﬂﬁ%% Iﬁ%‘%‘f%ﬂk oﬁQ%r a5hi 4 5 2I &Jrgﬁ&liet&‘?n that said
nooring 1ine conpri east a a secon _
nmodul esecandmeddlezonpsises hlgh@effbmncermmot@ns‘@@tm@s second fibers.
dul ' r S 20 ' o fi
IT bor o 58qfH S/ Bhy ERTBECLISTS 3 bUERAE f nat sai first
i n t hahodié dompriseseat least bhly la/ww@ttfhstcﬁbe@tancb@sd sg@md module
net ers, rd40 ANk
> Ccrgmbrises Bt BRSS9Ppl WREAPHofRArBRfart RN tbell

pol yesteeond fitases. 4. The nooring |ine of any one of

¢! ai mepl, rﬁggnrig Irne%%ﬁﬂﬁ%ﬁﬂa%riz@dﬁm@%t ?QP ‘#lrs? Uk comprises

rodul e co ormance poly ers
seconcatﬂea§e6@%Wwelg‘mteflr&tttilbﬁl‘mg line of any one of

£1ai ey g gclrﬁ%rcﬁ?la& 'SZ&Qréc‘ﬁ?ﬁzg?tin ft alg'ﬂFs?"m @%ol‘?n rises

conpri Ses a eeast rst ers
secondatﬂmtJBé%dl)’rvmlglﬂétﬁstélbetseast 51% by wei ght hi gh

Gne. nolF o e o Clat s FBF Sy en §F R0 s ReEmd odule
first aoorfuises eblepstiGdYs bywelgbhbigh petfetmancei pphtolefinrfibers as
fiber Ssecond fibers.

9. The mooring line of claim 5 characterized in that said second module
comprises at least 95% by weight high performance polyolefin fibers as
second fibers.

10. The mooring line of any one of claims 1 — 4, characterized in that said first
module comprises at least 51% by weight polyester fibers and said second
module comprises at least 51% by weight high performance polyolefin fibers
as second fibers.

11. The mooring line of claim 10, characterized in that the high performance
polyolefin fibers are ultrahigh molecular weight polyethylene (UHMWPE)
fibers.

12. The mooring line of claims 3 and 10, characterized in that the polyester fibers



7 . The mooring line of claim5 characterized in that
said first nodule conprises at |east 95% by wei ght

wo poosodiebers. 8. The nooring |ine of claim5 PCI/EP2007/001426
characterized in that said segpnd nodul e conprises at
| east 60% by wei ght hi gh perfornmance polyolefin fibers
as second fibers. 9. The noboring line of claimb5
characterized in that said second nodul e conprises at
| east 95% by wei ght high performance pol yolefin fibers
as secdiryefd teasils stmgthmeat iasst PR3 ard 8 eloRgatinetodireak of at
claims 1,st48,, characterized in that said first nodule
conprises at |east 51% by wei ght polyester fibers and
st.d sebenmoamiiLine f@mygons @ claims Ehstl26aharasteligadjnthat the
i 9N PEGHRNAIBE fiSeBHay8 aAhdle tiBRER of 8t REEONT dP-PSicPa stifiness of
11. The noori ng ?lne ofa claim 107 characteri zed
that t has ledsgBS Gt or mance pol yolefin fibers are

rahi ﬂ%zﬂg#ﬁryllir%r of"ﬁlg%ﬁ\fe opella E)éh&ﬁ? —(H"Wr%kterized in the

yer s. mooring | I ne o lalms 3 an
c har actlemgth@ﬁthaflrstrfaodulﬁ éorpgngxmp@lvesterofé:esw\% mpst 2000 meters.
LS l 4"'I|r%fofaa§|y oﬁ%%ﬁ cl n§s a ﬂ%jlaﬁibt&,z@? th'apfﬁe ratio
to bre east Re moorin ne o

one of tzﬁt\aeersthﬂengtn@f therram&@ eemprsing nolvwé@r fikrpss and the length of
UHMAPE MWP east 1.5

GPa ancfﬁalﬂ)gdtrdl?J %qﬁo‘éﬁpsr%u*g% é%%gg%% fbsHo /&F

m$or i nglhe meorfg lingyof@ng oo of tlalnss4 4 1§mﬂma[[apter|zgg,in that the free end
charact gt - -

conpr i s‘?n@gﬁgfjhlest Eﬁ) n%ﬁg (‘2‘ %ﬁiﬁsﬂééséag%%@g%eﬁse}Ss?onneded to
15. Thehemoehardghatiwilkprevidgrthe enehasing okt as theiseabed.
characterized in that the ratio between the | ength of

the nodul e conprising polyester fibers and the I ength

of the nodul e conprising UHMAPE fibers is at nost 90%

16. The nmooring |line of any one of clainms 4 - 16
characterized in that the free end of the nodule

conprising high performance polyolefin fibers is

connected to the anchor that will provide the

anchoring point on the seabed.



