Reel lay system The invention relates to continuously laying a

pi peline on a floor of a body of water using a pipelaying system
Such pi pel ayi ng systens have been build by the applicant for many
years now and usually 5 include a pipelaying vessel. The pi pel ayi ng
vessel has a floating body and arranged on the floating body a
permanent vertical reel for storing the pipeline to be laid and a
guide, e.g. a guide wheel, for guiding the pipeline to be laid into
the body of water towards the floor of the body of water. 10 Wen the
reel is et My shdiémpPi pel aying vessel is usually noved to an onshore
assenbly and W nding site, which conprises an assenmbly line with at

| east one working station to join pipe sections end to end. After
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conpletePPeﬁymgﬁﬁgthe reel, the plpelaylng vessel can return to
continue the pipelaying process. 15 A reel for pipeline easily weighs
about 700 netric tons and dependi ng on the pe di aneter can store
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of the cgrreq; reel pipelaying systems is that pipelaying is a

ti me- conSOM ¥/g¥a¥d i nefficient process. 25 It is therefore an object
of the invention to provide an inproved reel pipelaying system in

parti r.a el ayi emwhich is nore efficjient, preferabl
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can store several kilometres of pipeline. For instance using a 25 meter diameter reel, the
reel is able to store 7.5 km of pipeline with a pipe diameter of 16 inches or 80 km of pipeline
with a pipe diameter of 4 inches. In total, a filled reel, i.e. a reel including pipeline to be laid,
20 may weigh up to 2500 to 3000 metric tons.

A drawback of the current reel pipelaying systems is that pipelaying is a time-consuming and
inefficient process.

25 ltis therefore an object of the invention to provide an improved reel pipelaying system, in

particular a pipelaying system which is more efficient, preferably less time-consuming.

This object is achieved by providing a system for continuously laying a pipeline on a floor of
a body of water, wherein said system comprises:
30 - atleast one interchangeable reel for storing the pipeline to be laid;
- a pipelaying vessel configured to receive and support said reel, and to lay the
pipeline from said reel into the body of water;



5 By providing the interchangeable reel, there is no longer a need to
spool the pipeline directly fromthe assenbly and winding site onto
the reel permanently arranged on board of the pipel ayi ng vessel.
Therefore, the assenbly and wi nding site can be designed sinpler.
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pi pel ayi Rghs/ 8 BbiweBA 20401850006 rietongat er by unwi nding said reel and
guiding the pipeline towards the floor of the body of water until
said reel is enpty; d) transferring the enpty reel fromthe
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35 supported by a deck of the vessel, or it can be noveably supported

by the deck of the vessel, such that it can nove in a horizontal
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said reel and guiding the pipeline towards the floor of the body of water until said reel
is empty;
d) transferring the empty reel from the pipelaying vessel to the assembly and winding
site.
30
The above steps a) — d) may be repeated until the entire pipeline is laid. The method is

particularly suitable for rigid pipe.

After transferring the reel to the pipelaying vessel, said reel can either be stationary
35 supported by a deck of the vessel, or it can be moveably supported by the deck of the

vessel, such that it can move in a horizontal direction over the deck.



10 with the reel. However, it is also envisaged that the support
franme is not interchanged with the reel, in which case, both the

pi pel ayi ng vessel and the assenbly and winding site are provided with
respective support franes having frame couplers to releasably couple
W t h r esgeferably, treakeldouptiedllg soppditbe by @guppdbirdme.case the reel is
noveably supported by the vessel, the support frane is preferably

ski ddabl e al ong the deck. To skid the support frame al ong the deck, a
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The skid drive unit may also be provided separate from the support frame, thereby allowing
30 the support frame to be interchanged together with the reel, the skid drive unit remaining on
the vessel. The reel drive means, which are configured to rotate at least a part of the reel for
unwinding of the pipeline, may be permanently mounted to the reel and/or support frame
depending on what is interchanged or not, but may also be provided separate from the
support frame and the reel. In an embodiment, the skid drive unit and the reel drive means

35 may be combined into a single unit.



The reel drive neans are preferably arranged between the axl e body
and the reel body, so that no alignnment between the support frane and
the reel is required to drive the reel. In an enbodi nent, the reel
drive nmeans conprise at |east one actuator, e.g. a gear, arranged on
t he axl e Whetytharsdpeort fearoe isowt iterehanged wity thegeelattinsferringoligbe on t he
reel body L id..actuator. In an enbodi nent, the
r eel bod§n%§ﬁ%? sgéq%? é&gw%%ngge%ﬂ%nges on each side of the ree
body seen in awtedplied thecesl dionod sygpertif@ale; body. This delints an area
of the reel_i j ' ' .ai d can be spooled. 25 In an
enbodi nent , tﬁgﬁ@?&@ﬁk#@kﬁﬁgﬁk#%@ﬂ%@fgﬁFé is located on a floating
body of a supgbyrlinesuciee! Gispid dthrfsuppaskirame flexibility of the
system No onshore assenbly and winding site needs to be build close
to the pipelaying site, as the supply vessel with assenbly and
wi ndi ng srauelingsmapbe fenayia pmin-hele assembly. ajlecknbrlling, slampEgsell e t o nove
the supply vessel close 30 to the pipelaying vessel in order to
interchange reels. It will be understood by the person skilled in the
art of rédepnempodimest i iRgramageabin reelroreaeean eMe bedbiriningr refaten axis,
necessar YoréraBRtAhdrizanthi rola@8n BRAS! andrAdPhdrical le¥ HoaPRAfRAe FlativB € Plialfe
art systens. The assenbly and winding 'site preferably conprises an
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i nt er bavgthaald aduat@f t he support frame is arranged on the support
frame or separate fromthe support frame. The noveability of the

support frane relative to the assenbly line reduces the stresses in
t he pi pelln ae embddicent, depeeldiody cempiigpysitewats ¢orfengespa eand sqrod|ieereeh
t he reel n Al i “ﬁmP %} o] h? ﬁ_}ﬁ'&
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line. |t pépedoe ttbheabid@an ba spesledr control of how the pipeline is
spool gd onto the reel. The assenbly line may be noveable relative to
the reel in a direction parallel to the rotation axis of the reel, so
t hat t hr deasembadiment therasspoblyiapt avinding siteriglosaipp on @ floptingebedydf a ¢HpRJY
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needs to be build close to the pipelaying site, as the supply vessel with assembly and
winding site is mobile by its nature. It is now even possible to move the supply vessel close
30 to the pipelaying vessel in order to interchange reels. It will be understood by the person
skilled in the art of reel lay pipelaying that this decreases the amount of time necessary to

obtain a filled reel dramatically compared to the prior art systems.

The assembly and winding site preferably comprises an assembly line with at least one
35 working station to join pipe sections end to end. Depending on what is interchanged or not,

the assembly and winding site may have a permanent support frame to receive a reel, or the



20 including reel is stationary and the assenbly line is noveable, or
(3) both the support frame including reel and the assenbly line are ’
noveabl e. In an enbodi nent, the assenbly |line conprises a franme and

gui dance nenbers for supporting and gui di ng pi pe sections, wherein

the at | %sporﬁﬁmnwcsnktbrogasg@lttbgnflha&wdthtthl@re%ﬁngmmcﬂhad’a@étm@r’hsly&h&wrnding

arranged ane. . Thi or easy.alignnment between reel or
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section storage is |ocated on anot her deck of the floating body 10 of

t he supplé vessel jthen t he asserrblil ne and the sugport frame of the
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This craW& é %‘g% ﬁ&&%&%@%@eg@m%\ﬁﬁ '8t o transfer the reels, so
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wi th hoi sti t hat ar |l e to couple with
Fn ment tpe assem Iy ine comprises #rame and gﬁlrgance members for

supporting and guiding pipe sections, wherein the at least one working station and the
25 guidance members are arranged on the frame. This allows for easy alignment between reel

or support frame and the assembly line as moving the frame moves the entire assembly line.

In an embodiment, the assembly line comprises a tensioner at an end of the assembly line
that is closest to the support frame to apply tension to the pipeline that is wound on said

30 reel. This allows to tightly wind the pipeline around the reel. in case of rigid pipe, the pipeline
has to be wound around the reel by plastic deformation of the pipeline, which requires the
application of appropriate forces to the pipeline. The tensioner, preferably in combination
with reel drive means driving the rotation of the reel, are able to apply such forces.
Preferably, the tensioner is provided on the frame of the assembly line to be moved along

35 with said frame and thus along with the pipeline to be spooled onto the reel.



20 interchangeabl e reel thereby allowing to transfer the reel such
that the orientation of the part of the reel that has to align with
anot her part on the pipelaying vessel or the assenbly and w ndi ng
site remai ns substantially the same to allow easy alignnment between
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about to be unwound fromthe reel with a guide configured to guide
the pipeline to be laid into the body of water towards the floor of
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may be rrd@@%tﬂOéhaté‘ogex”élcfad‘gb Eeq”'lr -ative to the axl e body of the reel
10 in a direction parallel to the rotation axis of the axle body.
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support fr t he pi pel.a ssel 15 and/ he. as I
and i nai e Cha s el AR PR o FPo e Westiop b~ SR BaNY
for an |Maecn|ﬁdjlatweaialre subgthntislly mersaeietoellqsw easy, alighva et betvgseindh sasymotst
assenbly has separate reel supports to tenporarily support a reel at
a lower portion of the reel, and a support franme to vertically
suppor t s'l&iecbra{rmqirefemilmasmnalt fobtpeintgo ounipizeshegecupiad WaslesprasabBre crats

afir szts 59 tﬁxlte%?g b3t %?rnﬁésqg anX or' é&[@s ahﬁmgﬁl%ﬁ céﬁeﬁ?ﬁg{e’é ?%rﬁ’meﬁ fn'&l%tas@fh@

conpri'si ng Frame “¢ou ree en to en

with a respent ofusableeieck:emqﬂeeme@farean@ beebynted maccan@afmeoﬂwkmon one
ext endi ngigé'&qp]égn& base menber, said second arm conprising a franme
coupler a heara free end thereof to engage with a respective
reel coupler of said 25reel, wherein the second armis pivot ably

connect e Y
connect edplfhol B EPH BRI i ADNGAR) el boRIALR) paiey
engag&ferinterghangingisd-cakes tugaerdeiefs &1y berpsovias] onstbg ptwtasmawasqehendfor

support  agseNRl ¥ind WindTRVERRS Be tEARcled8o IR BAUR sBEEYR! frame which tugger
winches can aid in small positioning changes or can aid in keeping the reel stationary in one

or more direction.

35 In an embodiment, the support frame supporting the reel on the vessel is moveable, e.g.
skiddable in a horizontal direction perpendicular to a longitudinal axis of the floating body of
the pipelaying vessel, e.g. parallel to a horizontal rotation axis of the by the support frame

6



30 Areel that is interchanged will first be positioned on the reel
supports, the second arm of the support frane will be positioned in
the horizontal open position, after which the support franme and the
reel supports nove relative to each other until the reel is

posi ti onesdpadwtedeeelhehrba&ﬁvmmb@r a amlom brerhé rpmaema:teupl &t theht istgiesdnt 6i$ the
armrsalr h f t reel, The.,
second ar’ |a§9t ﬁnglﬁtq%%g FYVB 9"91 eHrge ihq %Lgc# g'?’lfrPgﬁ? glﬁ‘ie e gipefipgto
reel 35 deraibdénte mqiiozelgl of wateh &vwangspibe flodrrod the tmdgl o whise qul ethet wordh, ethe reel

wei ght of [ nf rre fromt el su ort to,th
suppor t fr%';}me ﬁe%%dg Wé‘&?&%"e"%o ree HHpot %to%g%ﬁ]ﬁliﬁ”ﬁg ‘@} r%g'ﬁ
above andigdiee kesextharesd rrrmpltamdaltgned Mhﬁ‘feansrpetme@eldet'ﬁwiaalkmpporetduf;e thie
of such sured that the | ocation of
t he reel %Igéﬁ%%g“he |ﬁ‘gg%%%%‘| ‘grpn%hglf’ﬁql'ﬂésglgﬁd)o??e'frarre and the reel.
When the reel is transferred directly to the support frame while for
i nst ance i h
vessel s S agunERRRRLAL By offaine b7 R oHe BBeBivd dind b By For
frame darnsianeg. hiacedd bpthomay be morealie, ear slidabie, felatere tqatb@rwdedmdm@f thiaeeel
reel g %Qarr@&enrgelueﬁam raﬁom‘aésf:rs%ﬁg '088y. tﬂbar\égr h&PBe effected
i npact and no IS require uently

transfer rerﬁ'ngthElVBeléit ttUbalterlieatyalprp'be prafneazﬁe alsa bmmrsed toeho@tihe reel pesstbdy
process iy kg ﬁghﬁ.;,qquoupl ing the reel to the support frane

usual ly requi res ignnent between the reel and the support frane in
at least five and possibly six degrees of freedom Preferably, the

al i gnmenty gt e edel Tshﬁtefcﬁ%ge%’dfé?@utttﬁ%é\lﬁpoﬁ hemesgle r?:&lf hQE cﬁ)%%@fﬁﬂ v@sejle?ss

degrees of freedom preferab ree degrees o m

two t 1ansndler heaseamPiyaed WH)‘FE'QrSHﬁ may therpepyancaty eioviged with ﬁ@uemﬁﬁseﬁmbgv
of the CWF&h'lﬁ’tgrcﬁEW’g{e@bleQBQW\ﬁlﬂ r&d| cgﬁﬂgfgewﬁér‘élh @Qld@ubﬁéﬂ%mbp%srsﬁﬁérate

supports may be con |gure as two, hree, four, nore sup

el enent s "B PWRITAYP ERRIFAY FUPBeH @ rﬁ%e' gk l@weaﬁerﬂpr ertee £asil, ymseu Smleport frame

confi gur @ﬁverﬁbaﬁpgmn\pawhe@nsmgwpohwﬁre deRiphiking: of the reel, e.g.
the periphery of the sidewalls or flanges. 20 In order to |nplenent

t he noveabili 8y2% MEME®Support frame and the reel supports, one of

the sppport- fa#Reasnextbhdng efticaly FEAS bARYMARLSDY AR M Earm R Rishh &
ot her onerspxed Al ternativel bot h t he s%péorthframe and t he
reel suppor t sTHEG SBWIRRAT QLT @ Hes and thgreelip sa9adeith & aPsaike reslicupler s

are noveabl e ofdaiitricere to each other to handle different reel sizes.

In an enbodi nent tdhe re &s are conpfigured t sup ort .the
Feel such_hat Srinet SEpsHndp B8 B35 AP Eh B 59 AR CHBPTSBshe fpme
open posi ti ongouptranort dear aéek edd thangpftdendaae evith it reSfkctfe febecouplt of said
suppo%és and I’;he support frame relative to each other, which novenent
resul in th&° positioning of the reel above the base nenber and

al i gnnmentvhereirtthe sécrcmrmarmdmpbmablpf:oririmeteﬂrto fite lsenmeniter tdwaovesisqeedr v e

reel cou F Sai d.nmove rabl | n a hori al
i rect D onoman pusds R Lo oyl e fERLargFa fcer Btioharsrbefne A i
enbodi nesaid redheanﬁrwreteuatirdz reelcoppbrsramddnesuppbht apsanhiyied mévehbla relative to
respecti Ui a&{‘&at or, e.g. a hydraulic cylinder, to adjust the lengths
of the réSpective arns enabling to lift the reeI fromthe separate
reel Suppoetidhatisinieschaogariwill ditst be pbsiioned @ndid teat euppoits, theesesondath affthe
can 8 support frame will be positioned in the horizontal open position, after which the support
frame and the reel supports move relative to each other until the reel is positioned above the
base member and the frame coupler of the first arm is aligned with the respective reel
coupler of the reel. The second arm is then positioned in the vertical position, so that the reel
35 can be coupled to the support frame and subsequently the weight of the reei can be

transferred from the reel supports to the support frame.



only be actuated while being in the vertical position. Alternatively,
or additionally, the actuator of the second arm can be configured
such that the second armis always retracted in the horizontal open
position. A drive system e.g. a notor, nay be provided on the base
menber t drchdveetagéef hetsuppart assemblylas desgibed taboee andithe agsqciateghmethod to
enbodi rre'tltanstfep R %gyERWfFa?nen@ﬁéua?a Ws@ehﬂ ly s hEL it ‘s%ﬁ&ged that the

direction, hat nove to a osl |on

transfer ﬁ@tw@om hfethmajiﬂkr@wntdwéng e@tpllmgaotth@smq@ptdramer araﬁbe re@y. éftibématbpy,
t he reel v, : r Fg,pc ve
deck, so tﬂgfpﬁs?\eé@edlw grrent %ﬁb %HEWEG (Er dr.excf’fg‘"tﬁ%??&?@gg%%?t
assenbPy crasee motlwfitma ¢'ase pythﬁm%sebméy retsnlé iy 2 egllisionprdween thargebpnd the
transf er rdggy tﬂﬁn%éﬂagmethetét%par@ﬁémt 'E)PFQeF B fm%bs.ﬁmw)thb%él gntsesarate

support frarre . % he reel fromthe reel supports,

r eel supp@elﬁgpwv@tea%r%betwg ipRg %ﬂ%d@&lpp@ﬁ@ngaspampleﬁﬁawngsScfeﬂ%ﬁd
they do ngy suﬂée%htﬁrﬁrétafew@ thél RSP BURE budhRR Y a®hork RfliabR&lanseF pr@Eess
15 providing an appropriate di stance between the support frane and

the reel iS0PPREs, the reel may be lowered to a position in which the
ener gyjgconsunption may mnimal and/or in which the stability of the
support frane and reel is maximal. At |east the potential energy due
to gravi t4PuPEng Hese! F%*hﬁﬁépw%\éﬁm%%aw ERquiregalipREepihatwesfhe F%Pﬁé”d the

coupl ers sgpgsuH farfd odt fedstiiRe édaadosabprswgréersaﬂ sbedon® P thferamgmmsm
reel to the sup rport frame i s ensured.

enbodi nent, .th
coupl er s b§MvasRdhe [qes surprgs 2pd thedeel,cap QF‘@OE%H‘HP eléﬂc'ileetsd) é’ﬁ@‘g@"é W@Wb'y

the reel i€ @égﬁreéy‘oftfr!aedcsrﬁetarﬁetpmobmmudsns 4y e rebed itheety, retilidng the
reel pportF ?re ﬁtatlpinar tedft t he deck or an?/ ot her ki nd of
exity ofd e

25 ref1 r EAEE afFeH H%ia Bffo? amagidured APEle relative to
the deck, so that the noveabi I|ty of the support frame can al so be
used to i gn the reel with ather e ment. such_as assenb y
e, Cettte el uamsEanl b sProbieheS i BUPE i e e BORREA by a
ski d dri egtendin ubhatdsﬁmnathbelet:lq as&'pobférbblybapg@phﬂgtrm eabagegwith & actkr
wherei n ald g' g e Iun|t rrar?{glq}ee [5.8 WOR rhle selépport frame, or
may be p BV K&E'°5 EHAPAT 8! ‘f/gfIihS PR30 %338? Y Aes I nt er changi ng
the reel via the reel supports is possible when not nore than one

| |
handi e i Beeh G pichert BF iiepRl B ARYbodE AR e b IBRUARIE, bl of e
support asspmml’rqmerayd the rpelcupplets nvy e moV&ﬁthh@nhe@dhe ofher erm is 38ed.

SUpports G n‘é& &Jlg(,rg)o{het% s[?@%b‘# fflme sﬂbﬁthé?@étl sﬁk?d?:ﬁjﬁ's%qffr % i Blr abl y

configure e support
frame Wmle the second armremal ns in the verti cal p05|t|on and is

glr Z snggg 6 af 891%8 iRt 88 reel P pbrEchre RARMLAE r BN eBctF6tAt o hiMle different

reel sizes.

in an embodiment, the reel supports are configured to support the reel such that the second
arm passes, while being in the horizontal open position, below the reel during the movement

30 of the reel supports and the support frame relative to each other, which movement results in
the positioning of the reel above the base member and alignment of the frame coupler of the
first arm with the respective reel coupler of the reel. Said movement is preferably in a

horizontal direction parallel to the rotation axis of the reei.

35 In an embodiment, the first and second arm are both provided with a respective actuator,
e.g. a hydraulic cylinder, to adjust the lengths of the respective arms enabling to lift the reel
from the separate reel supports. It is conceivable that the actuator of the second arm can

8



the reel handler is provided in the formof a cart which is allowed

to nmove bel ow the reel, take over the weight of the reel and nove the
reel away fromthe support franme by noving in a horizontal direction
perpendicular to a rotation axis of the reel. 5 In an enbodi nent, the
reel handingrbecautudted whilsasbirayih thd Veeticalipgsitioh. Altsangively, &.adaiibeallyh@e base

nmenber to ge ow t he ree The base t her ef or
ot dea 2Blor S I8 ¥ebdhE e thiken RS AR R e PE A T P et
on t he decthe horlzonTﬁ@peepbsmimnﬂlcEive swlemlmg dreoted \neayt legeousdd/one hat®

renove a f [ ort frame b erformngthefollowng
st eps: rhéifber t°§ Veﬁr%igngﬁgatpﬁec’f}rée fes %Cﬁ rmsbel ow the reel; b)
transférring the weight of the reel fromthe support frarre to the
e hovendh 8BRS b P FEPE SRR reATS6 at v
hor i zont ahaydhewedd |aduwer5meltlpmnhlerew tﬁansu‘emmme height ofthakeal tt the supspoabu S
(r)r;yt gﬁp:)gr(raakn a%é%?t\flg%élgeeel Qup&tomsfnag‘?lﬁ]%%%regﬁv tﬁgﬁf)pérv\ﬁﬁg%%}?ﬁpée es gc Ve
unwound fdednsp et el eqmexﬁn suchfas dire skitkdnivealniti sipponb bssedhbly, Ia@ n'w
handl : t npty reel very fast as the second arm
does ﬁgt %%@2‘“‘?’8 8@?‘3&? g%(’)‘gt he horizontal open position f| rst.
After renoval of the reel, the 20 support frame is ready to "grab" a
new, e.g

now & DAkl HRRriS PR (RIRSERE R SoRaA 6! iTbRe BT gl o 4 Py
t hat t he liftiagtherrgpldrast thegeel seprarts, wgn@nléugpmts,)prefer@bw mopkdeletiwubdeguent
oper at i 0QgpERrdie, @s&ﬁa@m%%ovno& f?u@é#e ﬁ-%;fs%é emﬁahdﬁ(r)gddf% 8. mrng

t he p| elaylng process. I'n an e l'ifting t

r eel Pﬁé"dglﬁﬂibﬁRpqu'éFﬁhd'ﬁ@n%%?@?efﬂe SHRRONt fta_merﬂmt g rachsunnees, the reel
handl er h%ly%wzéme@m Yodifflin whithtid &é@eon&&ﬁ ﬁo%qﬂémﬁmﬁmﬁ@mmxum

created and/or it will be easier to transfer tﬂe wel'g fromthe
support fhesgiebility ok the syrrort frampiand replis mexieral- iy Iqﬂﬁbthfa@etenrl%lteeﬂr%ﬁue%

In an en‘?gg;mmngwernﬁ MasdvidripoBillos.he wei ght of the reel fromthe
support trane to the reel handler conprises the step of |lowering the

enpty reel onto the reel handler by the support frame. In an

enmbodpgremhe rddnend ®fthe b@miérershmaga@@%ueteﬂat @Baﬁgemter@ewb@hﬁrdn@me
engage with SE%t he r Pr ef erggp ba t he reel enent nenbers are

conf i gur &F' {od ﬁijfé&j’ét W”?%'Steﬁ%”r? 88’5?0"'5}98?’&?% FAUBIRrH TR first and

t her eby sedtind@rh fe caadiburbafslbedage wieehaddeycotigiet bt the feRl fréraBehdaug
enpty reels. In an enbodi ment, the pipelaying vessel is configured
such that nultiple interchangeable reels can be stored on the

pi pel ayi rrgan/aﬂlsmilmervthlﬁeeéei sappdrieasd statichagkindurdéd oathelBedk dranp oher Biad of

glple;)\é\%&? hez reB%eS§ Euicglﬁe fx Is((:lplporI {rame % mcgv%.raglg relg ?vsel t;[) Ith%nde;[cg sor}hat the
moveability of the support frame can also be used to align the reel with other equipment
such as guides, assembly lines, etc. The moveability of the support frame may be provided
by a skid drive unit that is able to skid the support frame along a track, wherein said skid
drive unit may be arranged on the support frame, or may be provided separately from the

30 support frame.

Interchanging the reel via the reel supports is possible when not more than one reel is
handled at a time by the support assembly. To be able to handle more than one reel by the
support assembly at a time, the support assembly may be provided with a further set of reel
35 supports or with a reel handler. The reel handler is preferably configured to remove a reel ,
e.g. an empty reel, from the support frame while the second arm remains in the vertical
position and is disengaged from the reel. The reel handler may be a crane, but preferably,

9



5 the pipeline stored on the reel can be unwound fromthe reel and

| aid on the floor of the body of water. In the operational position

the reel is positioned with respect to the pipeline guide so as to

al l ow unreeling of said pipeline towards and over the guide during

pi pel ayi rige et bdrelles idpreddddinfthetorm of b ead bihichti/altoived to miong belbwdhe reel,

supporti

vessel hggke %F% v\g‘ﬁ é%ﬂﬁgﬁgél%éﬁp@gw g 5\fa§)fogﬁd1thtlpgﬁ gérgg%{ﬁ%by%ovmg in

carri ed yharzentpl giveiction pﬁgparémy@rtcaa ratdtonsxiseof themeel. so t hat after one

is enptied, the other can be used to continue pipelaying 15 w thout

the need to return to the assenbly and winding site. If it is

possi bbe Inen gmbpﬂiwem dhrel handigr cerebe moved drio fiepaippgrt figme dess ento the base

wi t hout j [ t I he
RS 16 Bt B frERLol ﬂ%@sg%ﬁﬁn R HGERR bLorlviaBPG Bl

assenbl y Ing site I's provi parate supply ves

which is %ﬂm@ts thagean kel digeed \U'“ﬁ l@d@pbmeagﬁ qghedegel , or a further
supply 20 vessel is able to nmove the reels fromthe assenbly and

wi nding site to the pipelaying vessel, there is also the possibility
of i nt er dihgrigg!mgndiar eangbys b VaBSPQQOLfﬁ'S{ ysed te camovgtd neel fnpa sapRanigranae by

conti ngq)e%mn@%tfg|%|ﬁ§§éps This reduces the down-tinme of the
pi pel ayi ng process. an enbodi nent, the system conprises |ess

|nterchange%)ol”@VH@éh%fqeh%ﬁ‘f‘d!%W'LOWdh%reteﬂ) 25 receive such a reel, e.g.

| ess sur)por@ traAgrBfing fﬂ?erwé@«almnefrebhﬁmm&%ﬁorf B o 6 Ped) Bbinder.
i nterchanged along wth reels. An advantage is that it ensures

that there s d&m@fwgaﬁ*er%eﬁ?mdh%swgﬁia%a tion which can be used

to tenporarg) \ndidgithd RRI Rardke lawdy frbﬁhghé Qlﬁ;ﬁfoﬂh@ﬁ@ iRG-hoRLorit&l d@Bction
enbodi nent, the vessel is skid drive unit to npbve one

or nor'é suppoP?erF‘%Eﬁ%@r t&&'?%’%%”ztjﬂté' @?&'R“ BF'SPﬁ@e\F%‘gsel said skid drive
unit compp @va&ag@oﬁhlsdn&aéd is thét(ﬂfﬁ’lﬁﬁipbﬂgaﬁ%&ﬁ‘@ sh@p@@arﬂ@emuhﬁgea s ki d
cart to a,s ort ra nd ans arr

SR 4 Cor PinslHRG orodass I KRB P ireriS L s ad g sl SE 16 K0y
the at | %aﬁﬁl fle@l”tﬁe &dell Barakang at;lé' hﬁreﬁ'iowﬁ trdarermﬁy tE:’&aII Verl fastbg tiegedond arm does
separate ro ort ra t her eb al. n t S ort rarre
SoPhet nrbt 2Tl RIS e naPEe Jutl reslof el AP tretmbia B Tee: e
remai @6 GoOppdrefrares E&badﬁuégrabha cag.e.f.Hiled ln@epes dedariaat eariemThe empty reel

i nt erchan th the separate ve unj t

Ldvant aoaRchythb red Béndie San I or P RRRYF B bR IrSlents 5 ok, D et e
The 5 corlmaedlbr indresé@handid & oexttrba. Bleasd sdbsegeentripbrationscaamriecteriorbéd any

support mteﬂer?nn “ﬁ q_‘cgij!’,or;%n ayl{lbhhe 5, é’%:g@dég%??#”” al so conpri ses

reel drlve ans on % 4 &8V 0E R the reel for
rotation of the reel, e.g. for unw nding of the pipeline and/or for

spool '2§g Irt\ Qrﬁ‘\ ﬁl‘ﬁ'bgﬁ“ilnleﬂf t Tgﬂt"%éog Iﬁ’t[ntghﬁé ré@gfﬁe shpﬁcﬁ'ﬁra%e Fs%e'rfBFn%oc[g"%P%e

t he réel
moving the reel handler below the empty reel. In this way, the required space may be

created and/or it will be easier to transfer the weight from the support frame to the reel

handler by lowering the reel later on.

30 In an embodiment, transferring the weight of the reel from the support frame to the reel
handler comprises the step of lowering the empty reel onto the reel handler by the support

frame.

In an embodiment, the reel handler comprises reel engagement members {o engage with
35 the reel. Preferably, the reel engagement members are configured to engage with the reel
body, preferably from beneath, thereby making the reel handler especially suitable for
handling empty reels.
10



10 as the weight is reduced. In order to nmake efficient use of deck
space on the pipelaying vessel, nultiple storage positions may be
provi ded on the pipelaying vessel adjacent the operational position.
15 The operational position nmay be provided in the formof a
turning-table, wherein the storage positions are arranged in a

|
e 1B oot e ettt fEegeh it B Gnabutnal a8 illererangeetls o
can be alregaean bé ‘stbradcn‘rrtes prpalr:iymg vsdrsed ukheea?matdeasg un@lelsd dlﬁvetlhﬁt is pmwag@

positions t ransf t he

Po°t he ontPipB sadl"esG i aves Houih pRete® arioh Ban foeriiBbs Sos ufth,o
ar r angbnghg haelmcstfag@opﬂm reelaanibe uawoumndinbrathenrealned |aid @ortick fidve of the

t ur ni ng- tb%Q ﬁ ?'s not necessarily result in a full circle of storage
posi tions. T Orage positions together may also formpart of a
circle. In an enbodl ment, novenent of the reels fromthe storage

posi ti Ona+ 9‘& rtBial %BL:. 6]131#». ?%l %O;?dr?woﬁgd R v 3?8&‘6’{%&&5’0‘6‘%‘?@‘@]% So8sto

hori zont A'ron ongl t udlnal

pi pel ayi @Qowgegelmgawfdﬂdrplmnvemarda amda)\daoﬂwemmeaiurm pieelayiopon the subsea

per pepgi gular to the longitudinal axis of the pipelaying vessel. The
um of storage positions and operatl onal position may together form

dlfferent shapes, such as a L-, T-, U, Hshaped configurations or

conbi nat gﬁ@%bfl B/Eiff @Bt‘mg V?’@e&?gertlhﬁt ng EEF]Q’H)] rdﬁgﬁé%a'bmeblso utﬁé'?k#é%e(mg

position nea of n an
t he pi peMasaehbas/ies §é1faﬂt3£eﬁh@i\ﬂit tagt twotfifed W@lsgtaorb&qerrmémtme)melamlg ugpsel

operat i ogg{heggﬁettirﬁ%n s?(\’(Ha? br& c?%nzﬁy érﬁﬁlﬂa%dth%rbﬂﬂber%@mpg%ldl B%oﬁ%{u%%é‘%hl 9,

per pendi cul ar to ongitu axl s ng vessel.
al | owd? atvithedhe E“WS* tp &Ripg tPé"so%SSBG@IYtqndrYé%ﬂ"&ms'éS t he pi pel ayi ng

vessel, wherein each reeI |s aneabIe along said line in and out of
t he operatl onal posi n enbodi ment, an additional storage

posi ti on lfillgs BPW'%I%PU@H'th'I‘?éh B'i%*eﬂea'?191@6@&9&6@!“9%&%Mteo%baun@%nterrupt

adj acent twp&éy.ﬁmo@éégeé gsﬁ&é@&ethg%éém&f'ﬁn&@ﬁxﬂmb Ritd rsq)rbmw 6rIJ§|' nal
direction of the é""&ﬁ% vessel . said additional stora

posi ti on S?%afﬁtstsuawlv &?Fg?@ isr30le tPrS?@t fész%eeiﬁdhwpﬁem%mﬁse'upw f ew@p'v
| ongi Q@Idua@bu i8%bR t@fmotvb«mene@@ Iy the a¥esaRy andwinbifg 8ife ﬁﬂﬁ@gipﬁﬁ?hg vassel,
storage positi 0sj.ti oned outside the main contour o

fl oati ng 558§ E’gﬁo tga\éoﬁebd&r alnREFhoRaiagpn emply reel by Ziled (R WB"E‘aP'Pe‘aY'"Q 'S
canti | evesntenéenih agoth&rase!t Tids tdduaéd thg do@BMime of the pipelaying process.

In an embodiment, the system comprises less interchangeable reels than positions to

25 receive such a reel, e.g. less support frames than reels if the support frames are not
interchanged along with the reels. An advantage is that it ensures that there is always at
least one vacant position which can be used to temporarily position a reel during

interchanging.

30 In an embodiment, the vessel is provided with a skid drive unit to move one or more support
frames across the deck of the vessel, said skid drive unit comprising:
- askid cart;
- connecting means to connect the skid cart to a support frame; and
- skidding means arranged between the skid cart and at least one skid beam to skid

35 the skid cart along the at least cne skid beam.
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10 I n an enbodi ment, the paths between storage positions and
operational positions are defined by guides or tracks, such as skid
beans or rails. In an enbodi nent, paths defined by guides or tracks
extending in the horizontal direction parallel to the |ongitudinal

axi s of tThe skidubivaynihiy armasged sepackteuirdemshe suppoddlamee theeahyiatigwing thene
15 Nor | 208l Aling & bORP RGN R reLiS, JiifedAAGLLYE AR ¥ SIS on e
pi pel ayi ng esse overlap ea ot her, erein a Ird drive

conf i gur essed. Evearins €age tohsunped|framedsmeletershengadoviivibe resl. tae sennsate skid
over | appidide LAghth ezma%t%gmnmt ek o Flo)Rb end ghyp (ko b, (rrbnal
is able to nove from one e other, bul eac may al so be
provi déd aaneérting meessaiiut ibd Sklﬂlddv%ik"i"t/@ agnnect wilke ANy ﬁmpoﬁﬁ@”‘@m d drive
unit is able to position a reel at the overlapping region 20 and
subsequent|y nmoves away so that the other skid drive unit is able to
pi ck up tlnenesdpdigent Jiesskid diveuns alseapmrsastieelchive megpnen K skigiaariten
an enbodidighte wkﬁ%eﬁb@@&r%ﬂaﬂ&n Mﬁﬁé el r@g}’ f&%anﬂngd&%é’\blbélmb%dﬁoY RS

of skid drive units. A first g eaa used to a nove
¢

support fslpaﬁl@guth%pladmngﬂle&rthﬁf @ﬁke‘%' %&ﬁt%' @Jﬁns?m? reel vithsrupgert frame

posi ti1pn.asthewsRAOEfdude My be adapted and used to nove a support
frame including reel between a storage position and the operational
position. The second type is preferably provided with the reel drive

nmeans. Thg ofdef 8 mhhePSTIRERUBE BPdatkRBhce GiFthk idelHRl veésérenmm@gtoaa'ge in
principle onI necessar%Pgn t he ageratlonal posi tion. Preferabl| t he

skid dri \R?SUH"% may be provided op the Ripelpuing wesgeslarEYEhe Reeratipnabpo

reels in a horizontal direction 30 paraIIeI to the | ongitudinal aX|s

of the pi_pel ayi ng vessel, reas, t kid drive unit of the second

kind 18 JdePreEtReR) eopipd 'Bﬁlég%Pf%S‘P i Defym ?Taa‘“rﬁ‘B}grt?B‘ﬁt‘é{ﬁ‘efﬁ'ﬁﬁ%‘%f‘f’@ﬁe

per pendi gakilbnd @'etah@néélfl@latcﬁtdl!ﬂﬁl&ham?@r%rcmhdbblﬁ tirhingdtabié. IRy tuesrgedaid | n
ranes resent

nbod I tipl
the b1 pel U gl hEsS edmtser S o nivLa e T B e B pee BBRAAE
path, prebeesiinging skidieams paylidedstehe stalzoy, poaltnp)m’tb iatow tfe iemisthr pbit el
suppor ¢ 1A soffed fpfih i Braton RERT G A8 a5 oBE Pl FreReBury
posi t i20n annadgngewdiomgepoﬁe:ln mvlalclreulsruparmet acbuby thelterningptpbletdoés aote,
th b | | th
R e

support falsonferm pambmahdey bel ow the reel supported by said support
reel, so that the skid cart is able to reach every support franme on
its path that is supported by the pipelaying vessel. 10 In an

ermbodi nerib an ambbeigent, moyementa thef reeledroneibe stirdgeepasidian do ihe aperatipralr ed

to e“%%o&%&#w@ R g'n#ao mERIn Qéh%%orﬁa’aﬁr%{{ n(tb%ratlls'ﬁo Fr%ﬁé.ﬁ@iﬂhﬁapﬂ id onEf.e
t he reel er aif pre eragly sald portion o e ree ri nmeans
noveabl e piglatnigMessal andier RVemedin a b@ﬁamehdimtiehgergewi@ﬂﬁrit@ tf@dongﬁudlnal

uhi oh. Salghenfiid fibinPBagCtho i of ot BB oA RpBlafENgBO8n may

position I n which sal rtion is |sen aL?e fromt
al | ow t hdoasther f@fmcﬂlﬁqrgntrﬁé]ggeq, uch ased L-, 75 H-shaped configurations or

combinations thereof, wherein the operational position is usually positioned near or at the

30 cenire of the shape.

In an embodiment, the pipelaying vessel is provided with two storage positions and an

operational position which are arranged on a common line extending perpendicular to the

longitudinal axis of the pipelaying vessel. This allows at least two reels to be positioned on
35 the pipelaying vessel, wherein each reel is moveable along said line in and out of the

operational position.
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The rotatable part of the reel may be provided with two reel flanges
and a central part in between the two reel flanges to store the

pi peline onthe central part in between the two reel flanges. The
reel drive neans may be configured to engage with only one of the two

reel fl an.ges emzedméat aRebdifibrangerage. p@smbHﬂE pPOMIRId dRCRé PipElagihg B&sel WRTEh

fl ange, r se rethere drive e
L gear ¢ & breh B Cafton® Shing PR e tosnhe Aesiiaroreandn e walahal Gation I
In an errbmlpmaaymg vdssel, E@.lsafdlédﬂglenﬁmd@.‘JSWohl‘s tdi@rrafgdd ¢ the @ingreans
conpri ses he auter con the ree| flange,

of
Shorei o Exfbabng beleBBERpoR i oadtife SEHE aRtel S her o n the
reel dbive neans conprlses gui de wheel s confi gured tohrun on ?oth
d f . th t.h Kk e .gear, for
G e no, 48,75 e fimohf B dREholoBR o6 RRGRET i 1t Waif Mty S e
are bett dpattgupide df tvetpipetayBipeetsd doeiasthna dshtg Btandikdef dtarriingdfeon e
applied ﬂgéﬁ’ eo%gyly to the reel by the reel drive neans. The guide

wheel con to run on the inside surface of the rack flange is
preferably nDunted on a guide wheel assenbly that is noveable between

CheoP 8, B0gh i8Ry hBri et/ AR Hb80 Beitichs 3Rk 5ol QudRP BodiRid ', 0°

a close on 1 n to
engage V\ndeﬁnethH gultb%ﬁ@efrsdqsfawba@fskwbeama@kraﬁlbange Using a skid
drive unit to nove support frames over the deck of a pipelaying
vessel, pipelaying nmay be done by performng the follow ng steps: a)
provi di n¢p amenhedimentapatbs béfned dylguides loetlacks ektepdipe in the horizcatas dipgation

frame in a[aﬁa%%% a.&au%( soahﬁéﬁaﬁggﬁ@{?éssgq}ﬁdt U%L%Kfrg'&a\é%%ﬁ?hg ifthe

b) connegt ing a o the s
frameld cﬁowwﬁwt!phée@ap@@mr tp thentengiivdinakaxis efdha pipclayieg maselrraderlap

Posi ti oNgadh) oth&y WRBret s BSd (Mt id &srm areQQ&'Ma.%fr Pewé(mun Qfﬂ't g

the reel wth reel drive neans; § oup Ing t \Wﬁtald rom
the reel angtherasihaneyerlpepingssiont This ﬁ%b%ﬁ@ﬂeﬂéfeﬂ single gkig tddveag@t tb@tsis ablerie

10 g) di arRBABMIdIRDANS 1B bt BLL edch PR RSy SI4PBE blovided Wh an associated
skid drive unit such that one skid drive unit is able to position a reel at the overlapping region
20 and subsequently moves away so that the other skid drive unit is able to pick up the reel and

position the reel on the corresponding path.

In an embodiment, the pipelaying vessel may be provided with two types of skid drive units.
A first type may be adapted and used to a move support frame including reel from storage
25 position to storage position. The second type may be adapted and used to move a support
frame including reel between a storage position and the operational position. The second
type is preferably provided with the reel drive means. The first type preferably not, as the
reel drive means are in principle only necessary in the operational position. Preferably, the
skid drive unit of the first kind is used to move the one or more reels in a horizontal direction
30 parallel to the longitudinal axis of the pipelaying vessel, whereas the skid drive unit of the
second kind is used to move the one or more reels in a horizontal direction perpendicular to

the longitudinal axis of the pipelaying vessel.

In an embodiment, there are multiple moveable support frames present on the pipelaying
356 vessel, each being moveable along a corresponding path, preferably a common path.
Preferably, a portion of said paths is parallel to the rotation axis of the reel when supported
by a support frame.
13



In an enbodi ment, the step of engaging the reel drive nmeans with the
reel may be perforned before step d), where the step of di sengaging
the reel drive neans fromthe reel nmay be perforned after ep d). 15
In an enbodiment, the reel is constantly aligned with a QU|&e on the
pi pel ayi ng vessel in a horlzontal dlrectlon perpendi cul ar td the

| ong1 0B ah oK WA SR Lol B ] oo LB o)

cl anp andupporiEddyehs supglertdiams, tr@r@ytalﬂewmglthezjwelr@memaedon&a‘ simd cart to
replacin a reel on the pipelaying vessel: a)
reel la nghg?wuﬁﬁkﬁéaﬁéﬁgﬁgﬁ?g}n]an i nt erchangeable first reel by
unmﬁndﬁng said first reel, guiding the first pipeline via a guide

t hrough t

cl'oai ng RECTNG BRHEHIE b, HAN: Qlrpp nATD, fPathy Celgn RA85) supodied
repl aci ndytsaigl fuppert reebeb th:gt tfwnslﬁldwaﬁ is ablede msice eswgn@pmafeame ﬁs path
second pipgal rt th | abl e through the tensioners via

t he gui de fﬁlé Qﬁygos%%%?ldglp@e@ﬁm gﬁé?connectl ng the second pipeline to
the cable; 30 f) pulling the cable over the guide through the

t ensi qoerif o mioBinehl St BEGAWbrikPGhdfbel GrvethdaRd id bR t&@@@ﬁg With el

over the guide and through the tensioners; g) disconnectin

cable fr dmﬂ@lwéegeeémcwwqfﬁ@ rotatable BaTheithe Frg!, therain proferaibii said perian of

pi pel i ne gofkel él'lv%ﬁ'ﬁean‘é |é3mo@éb‘fterlef§t|{?&to tF?@EM@@éH bBReb S8R eRGKID RBHod e
hang-of f cl anmp; 35 i) opening t i ). continue reel

| ayi ng t wﬁn%i?&qlaprpﬁr\délena@ed vith Sewfi r&?'?éfﬁ%ﬁl%@%@ﬂ@&ﬁlﬁ@w whighesaid portion
pi pel ayi ﬁleﬁ@rﬁ;ﬁ:@bd rSmRKkOMeH gHishi Jj’hlﬁwhﬁ‘é‘%@i‘.ért © RRP tR"del €Nsi oners,
r

whi ch al | ows e follow ng procedure for repIaC|ng, i.e.
interéﬁanging, a reel on the pipelaying vessel: reel laying a
first pipekl rat@tafbr rid? the el HBRDY ﬁl%bid@d fwiith S0 fe%ﬁﬂlar?}és I @thfw pémrd
first reel e first e Vi

e throu
tensi onerstuan S BRgPGReS 5 st tebslion e tfabﬁartln&gr“??genﬁ%m reel

hang- of f flahgé®) The reel drive means may be configured to engage with only one of the two reel
flanges.
20
The reel flange, e.g. the outer contour of the reel flange, may comprise a rack, where the
reel drive means may comprise a gear to cooperate with said rack and a motor to drive said

gear.

25 In an embodiment, the reel flange engaging with the reel drive means comprises a rack
flange on the outer contour of the reel flange, wherein said rack is arranged on the rack
flange, and wherein the reel drive means comprises guide wheels configured to run on both
sides of the rack flange when the rack engages with the gear for driving said reel. By
providing the guide wheels, the rack and gear are better coupled with respect to each other

30 and forces can be applied more easily to the reel by the reel drive means.

The guide wheel configured to run on the inside surface of the rack flange is breferably

mounted on a guide wheel assembly that is moveable between an open position in which

the rack flange is able to pass said guide wheel and a closed position in which said guide
35 wheelis able to engage with the inside surface of the rack flange.
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c) while the |aunched first pipeline is supported by the hang-off

cl anp, connecting the end portion of the first pipeline which has not
yet passed the guide wheel to a retaining systemin 10 the vicinity
of the first reel; d) replacing the first reel by an

i nt er changead mcsmadmrt@eiovuvismﬂpoa fraare lefth® ekt a pigtlayiOxssking a

t enpor ary.connecti on e tlon of the second pipeline
and the &RFYBRTICS o \r,@qeffag‘f'n%ﬁ“ﬁg? MNP the first pipeline is
s_upp?)_r t e(i) b;ovtdh@ dndhiaiohngeadlesteliled vlvﬁI) pl)delsmo:mw_ Q.tdpg fr’ﬁhne ifh ia]lcs]’g‘d'agle

pi pel i ne retaining. syste > g) opening the hang-off clanp;
h) conti r?ﬁ@'P?régrf ﬁﬁﬁfﬁa%‘ff%lﬁ)ﬁ\éﬁ'ﬁg%ﬁe’he second reel and allow ng the
second5p|bp)ed>nrreetutgoa glds sart birtbelgitid tihve niti to éheaguppd i &raensi oner s; i)

cl osi ng t, n ; removi ng
Che "t enpét SHoaEhR ket Tt SaetRel R pret RhatPBlebng pi bel | ner 20K)
connect i rdq;laiyhg thie pip¢linarirdo sadody df wateethy ureviredieh the reah ditb edalddve maans;

t ensi oner, JL an enbodi nent, step k) is
performa3§B%(apﬁ/@e[gg?ancgplﬁél{nfagﬁm%&% ded between the tensioners and

t he hangf)ohéving thepupst frameaandenebiddiarstorage poeiticend portion of the first
pi pel f so that the procedure

pr ef epg g&gc&%a@gqgﬁﬁ&i %rpfr&n?hedg@ﬁéﬁﬁgﬁ ing the end portion of the
first pipeline fromthe first reel prior to replacing the first reel
by the s 3

conpri segpgpgrg{xgﬁ???\t fhels lfﬁpad} eﬁﬁﬁqﬂg%%fﬂh\@%ﬁéﬂh%ﬁg réé{ﬁnta?he Wi nch
is confi gawf@meﬂ@efﬂr@eﬁead) wm&ihﬁétﬁpmmebmmtbe eeel tdivehroeahstfrom thedeel
portion gf, tb'%%e?fb?n%dﬁe?@ﬂeg In an enbodi nent, the retaining system
conpri ses tywo retaining ca I'6s and two respectlve 35 retaining

wi nch&®, wherein the two retaining cables are connected to the end

portion @f g é}ﬁbéd.ﬂhéﬁt Pkl l.ﬂ,%nsfan@ JigRedMWiE Q%ﬁ.d@roﬁ i ﬁﬁ&gylﬁ’@v@ssgﬁﬁlé

supporti ng the reel via a reel upport, said’retailni ngf t'em bei ng
ar r anged"Si7oRty ﬁ'aitct'@rheerpe*ﬂ%wﬁrrﬁ@ﬂ@dmgetgdlﬂ@'rarﬁsa)f‘mwse 4 ﬂ\fa skiggcart during
step d).

20 In an embodiment, the pipelaying vessel is provided with a hang-off clamp and tensioners,
which allows the following procedure for replacing, i.e. interchanging, a reel on the
pipelaying vessel:

a) reel laying a first pipeline form an interchangeable first reel by unwinding said first reel,
guiding the first pipeline via a guide through the tensioners and the hang-off clamp into the

25 ses;

b) closing the hang-off clamp to support the first pipeline;

c) replacing the first reel by an interchangeable second reel with a second pipeline;
d) providing a cable through the tensioners via the guide to the second reel;

&) connecting the second pipeline to the cable;

30 f) pulling the cable over the guide through the tensioners so that the second pipeline is

pulled from the second reel over the guide and through the tensioners;

g) disconnecting the cable from the second pipeline;

h) connecting the first and second pipeline end to end, e.g. by welding, between the
tensioners and the hang-off clamp;

35 i) opening the hang-off clamp;

i) continue reel laying the second pipeline.
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shaped openi ng when connected to the end portion of the first

pi pel i ne through which the first reel can be replaced by the second
reel. I'n an enbodinent, the retaining cables of the retaining system
are connected to an 5 internedi ate nmenber that is connected by a

si ngl e cdbke atternative eampdjpeert.i thepiptlaying védsebsis ppivtwdiwi@ a Iemg-cffeatqrow and/

connecti qg, Y?%lch%‘ﬁo&/é {h%EOIE’%V@ﬁS&{aﬂé&#OP?g wﬁgr'gpn%r{g?% deetl A

sling, whic provi de
end portﬂbﬁmoﬂaWh@V®§@bnd 10 pipeline, in which case the internediate

member r eﬂ?é@?agﬁﬁ%% p%lellhgfrbrtﬁ%n |ht%§:haﬁ%%8%eff‘§wgel%Hﬁh'ngﬁg%ﬁ'ﬁré{b@e

retaining’s m'is di'sconnected, but s rovi

di r ect By dvisting=tbe fitshpipelinestia agdide dyough the frsisloners @d thmhanmffs@@mnmi@ theg
the retaigghng systemal so involves the removal of the intermediate
menber. 151t is specifically mentioned here that different features
of the iMelsingthedangedicdiamd in t he description and/ or

cl auses/ ¢ @hf@th%n&ﬁ@@flrgyplwlnﬁ@g@pﬁgﬁemg h@ﬂ bR Rk @onn-g g the end

i nvention'w | now be describ In a non- erence

to the drp&wowf the frgtirineling welcbaa$ aotwgt/eassewerwfger@vﬁ,eét%@feﬁjm@g SysitRm in

in V\Ihl-]ghthggmﬁit}g@ftﬂ.é’jﬁ@{ ks a p| pel ayi ng vessel according to an
enbodi nent of invention; Fig. 2depicts in nore detail a support

frame and) T%Pﬂ%?"@ﬁﬁﬁ&@h{ﬂebbw@bl“t%ﬁhaﬂ%ﬁbﬂﬁ $Ra0aY reRy Witk 3 sesongpinglige 1
Fig. 3 irRyprividhga t?eﬁlpﬁfagy céhnlebbn BetiédiSan é‘mlﬁorﬁi&péfqﬁess@oﬁa gi%eﬁﬁeeéﬁd%e

a supply vessel according to an enbodi nent of BI cts Vi ew
of the sGBPPGigRSLe figt pmegnewh”ede%f'@f B‘P%"”Pd%SNRP@We% Yfﬁ?e”eﬁé‘l“ﬂ“éi%’ﬁﬁeﬁ‘g
vessel ofp d?mnnaotmg@rw fakt HENREBbINGRS h&'a@n?@@éﬂ@‘ht assenbly accordi ng
to an gnb di nent of the | nvention in different operational steps;
?openmg the hang-off clamp;

h) continue reel laying by unwinding the second reel and allowing the second pipeline to

pass through the guide and the tensioners;

i) closing the hang-off clamp fo hold the first pipeline;

j} removing the temporary connection between the first and second pipeline;

20 k) connecting the first and second pipeline end to end between the tensioners and the hang-

off clamp.

In an embodiment, step k) is performed by a welding station provided between the
tensioners and the hang-off clamp.

25
In an embodiment, the end portion of the first pipeline may be connected to the first reel, so
that the procedure preferably comprises the step of disconnecting the end portion of the
first pipeline from the first reel prior to replacing the first reel by the second reel.

30 In an embodiment, the retaining system comprises a retaining cable and a retaining winch,
wherein the winch is configured to provide a desired hold-back force to hold the end portion

of the first pipeline.

In an embodiment, the retaining system comprises two retaining cables and two respective
35 retaining winches, wherein the two retaining cables are connected to the end portion of the

first pipeline, and the winches are placed on a deck supporting the reel via a reel support,

said retaining system being arranged such that the retaining cables form a V-door or V-
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Figs. 15-18 depict schematically a support assenbly according to
anot her enbodi ment of 30 the invention in different operational
steps; Figs. 19-23 depict a schematic view of a pipel aying process
according to an enbodi ment of the invention; Fig. 24depicts a
retaini nglhsyai @dﬁnm@m’redicbgnécmecﬁlﬁ tI@eTerdp})cchm ofatfie ﬂl’@'epfbd.flmfélﬂirb@g’h \ﬁ/mgh ghge
in a pipelayin oce t he ayi ng process of Figs. 19-23;
35 Fi 8 p%ﬁ)é/ Ig?rgg%rerp}ﬁdgyg?wo% ﬁgﬁa ayi ng vessel according to an
enbodi ment of the invention; Fig. 26depicts a support frame

i ncl udi ng_reel  and a, ate S Eiove uni t cord

enbod et “BFmPRAMeR, BRI Fe £ e Biaid sy B the i en

sui t abbe iftenmeidiate slemtbedihiatie camiedcteafbyfa gingl@ 6abld-toghe 2Bd pgitiot of the fisar

si de of %p%'__upel ayi ng vessel according to another enbodi nent of 5 the

i nventio I'g. 30depicts an enbodi nent of the invention. Fig. 1
depicts a plpelaylng vessel 10 according to an enbodi nent of the

I nvent | Oq'heT%}ﬁpcﬂ#lrQ ﬁ?(éc'ﬂgn M%t%%lé e =hd %%(6)%? |p%%é ng&%gﬁéns]eza ﬁﬂg

arranged on a crane port
franme 18 thhdnanbe mmwdemaetgfearbtm intemhedzie merrtbecamd B}nesuﬁporrtrbedf tbg sseind

suppog (5 p%ﬁ'ﬁe %ﬁwhlgﬁ ?2?1 egthé ‘nlt#ﬁ{egiﬁtﬁerﬁerﬁ Lﬁ’lg ' eEfé\ﬁet:S th%’f rﬁ%nh %ecc%nﬁle

preferre a towe axi s W th respect t
vessel 10ipeligs when thelrelgioimgisystemlis drﬁgormuevte@& dubsiig siprovadelse b¢ provided

l e, 4 d
co that (hech® “Ye%ﬁiﬁ‘% Tt d ARG o e ackind g il HRR4F
nmoonpool aEg e Vﬁnmecram@ual@f/theumienwlate nedet.omer 2 is provided with

one or nore tensioners, here two tensioners 28a, 28b. In addition,

the vessel can _be provided with one or nore static pipeline clanps,
e.g. &5 hHngsrscificalty ragnfigped here that different features of the invention as described in the

description and/or clauses/claims may readily be combined where appropriate.

The invention will now be described in a non-limiting way with reference to the drawing in
which like parts have like reference symbols, and in which:

20 Fig. 1 depicts a pipelaying vessel according to an embodiment of the invention;
Fig. 2 depicts in more detail a support frame and interchangeable reel of the
pipelaying vessel of Fig. 1;

Fig. 3 depicts a side view of a supply vessel according to an embodiment of the
invention;

25 Fig. 4 depicts a top view of the supply vessel of Fig. 3;
Fig. 5 depicts a top view of the pipelaying vessel of Fig. 1;

Figs. 6-14 depict schematically a support assembly according to an embodiment of the
invention in different operational steps;
Figs. 16-18  depict schematically a support assembly according fo another embodiment of
30 the invention in different operational steps;
Figs. 19-23  depict a schematic view of a pipelaying process according to an embodiment
of the invention;
Fig. 24 depicts a retaining system according to an embodiment of the invention for
use in a pipelaying process, €.9. the pipelaying process of Figs. 19-23;
35 Fig.25 depicts a rear side of a pipelaying vessel according to an embodiment of the

invention;
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At an el evated position above the one or nore tensioners, the tower 2
supports the pipeline guide 16, e.g. in a nobile manner with respect
to the tower 2. 25 The reel 20 is shown in a filled state, i.e.

i ncluding a pipeline 22 wound around the reel 20. The pipeline 22 to
be | aid &ig.@sds fraepidthe summrt f20ne inclagieg addl andih spesateiskid drige tthibacpordimg
16 along nmbodi ment, the guide 16 conprises a

wheel 2619 ﬂugfemgaﬁ%@ggl {’}Hé B %’ﬁiophe into a 30 substantially vertical or
sl i ght I y Aigmneriaged deplarneatdnmmemh suitbield fdrthé skicdd@ wit of Rigt 26;he

pi peline ds._direct rds f wate

Pl bati ng iody 121 veSE RS o a3 ingamRel pulrollcinglitr WHSAnEREor
the twe tiensventens 28a, 28b which |lower the pipeline and bear the

wei ght of t pi pe f assing the tensioners,

t he pi pel |Eh}eéspasse‘h‘!"‘{??ﬁ*uie%}[Ij eﬁI%QXImIe %théﬁnbfgﬁtgﬂhol e or opening in the
floating body 12 through mhlch t he pi peline can 35 be | owered.

Addi tion : OV and
the tensrdhigioBsE § BrIRYEREEsarY ABoRMBHpEROMEHIRFE o IE rHhER, *he
parti cul awneieyml Vteaml eomhmsma‘mah@ bodyi 1@ anhdirigepethen muﬂ@at"‘rgsqudﬁcﬁ @ane
the r q@l 1%0 gMIdQ I1gsé %ﬂfﬂ%h{é’aﬁ' 2l a#lnTé?&ﬁrg@me ;ll-i%l Q@b&hcﬁ@@uﬂ%rﬁéﬁ%@
during vari ods o era ns on ayi ng-vessel 1s also used t
transfer Saldesupml’éfr@maﬁgeabl e reel 20 to and fromthe pipelaying

vessel 10. The crane therefore conprises hoisting neans 34 to hoi st
the reel 20. In Fig. 1, the hoisting neans are connected to the reel
20. 10 THdg-dulystetes pripmayirg tbweid e dbprefergd @ tawen ZHat iafiltafle akqut ays 3
per pendi %%sﬂe@t B th@{?%sélul@ n@t e é"?éle%cﬁﬁc @ling fvide! &@%P@Qjeaqqﬁh@%xaﬂ'p"lé

suppor t frame 18 and e reel are shown 1n nore detail in Fig. 2.
It is Thotlerivasepld thagta maenPgR] @mT Be toyer gfis anengsd 58 8hat e Ripaling & b laid

i ncl udi n%xfe*ﬂ@s bRRY trRDoWBY2 % the ﬁd&hg&&@z%@ ifiRaansy mea@at a verti cal
axis, so that the rotation axis of the reel is parallel to the
Iongltudlnal axis 36 of the floating body. Fig. 2 shows the support
franme 18 1gRdowdte ik @Rlvided with ofBIoe mdes Bhiionds, HensltwidBndiefirs 26k, QBDGhI ne

22 is wound. The reel conprises a reel body 54 and an ?xle bod
a ound WiEHOR G VESSP! 50 BRIGM T Y She-A S a(a1s BBPIES TS 8.953 haRy ol

cooperat glamd.h respective franme couplers 50 arranged on the support
franme 18. Coupling the reel couplers 52 to the frane couplers 54
rel easably couples the reel to the support franme. Between the axle

body and Atha ele@atedpodiion asdveah®ose Gnorefternsionets, ol tywendsigperts the pipeline
designated, with referenc nune rOVI d as reel drive

means t o e BeeOn8 ar'Bgli)‘eBBWeW{ﬂhrei’ng% °!3"¥s axl e body. 25 The

reel and frane couplers can be any kind of mechani smthat is able to

rel ea co ¢t the .supno rape to.the re wa I i

G ol 25erbBarHence sty SR pele BEg it S pEeiaZ M RN A EIng Y kT8

anot her flhamipelioé 22 fobdlait smmndb é'om the rdes 2@ insapepadissaliplositiom bt tha guidagber

conpri ses,a nal qheﬁrt to be inserted into a femal e part of another

coupl er t J) "5 & couple the support frame to the reel. The support frane

18 is noveable along a track conprising rails 60. Positioning the

support In this embodiment, the guide 16 comprises a wheel 26 that guides the pipeline into a

30 substantially vertical or slightly inclined orientation indicated by line 30 so that the pipeline is
directed towards a floor of a body of water in which the floating body 12 floats. After passing
wheel 16, the pipeline passes the two tensioners 28a, 28b which lower the pipeline and bear
the weight of the pipeline already laid. After passing the tensioners, the pipeline passes the
moonpool 32, i.e. a hole or opening in the floating body 12 through which the pipeline can

35 be lowered.
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frame relative to the floating body 12 is done via support frane
drive nmeans 62 arranged between the support franme 18 and the floating
body 12, e.g. between the support frane 18 35 and rails 60. The axle
body 56 further conprises attachnment elenents 59 to attach the reel

to the haoigitionglyearsighénafmdyse Srodt6d béthvBen ﬁe%@i@iecltﬁsan@ 6 RN rEBa &
90 accordi n%f'f 0 .an i nyention, %SI 5 vesse|

conpri seSaopiegdhs H'ae'w&d§“§653'a&tanﬁds pyHCsr Iytngatfl? 8’5?” '”S@dﬂg'%ﬂpe"”e
assenbl y vangh igwadhdign Hetreel 20 pistie dbloymativd. W ndi ng site conprises a
support frame 118 and an assenbly line 110. The assenbly line 110 in
this enbodi ment conprises a franme 113 on which nul tiple working

st ati 08s ThiZraaee! 4pai0sh cacbet usehcmhnngai/amus ecériammtoagﬁé pipélaging vésseEiBdiso

1t 20l R M U G LS i B e A R o

r ef er enc éharefiosr cajmprrﬁb@h@stir@mmSmeﬁhﬂ”ssths b 00.1in Flye 1 pthp @oiSHIR] mears are
and gui de_the oi ned pi pe sections are spooled onto an
|nterchar?8@%e§|@dv$i%q refg%fj In the figure, the reel is shown in a
supported state in which the support frame is supporting the reel

120. e ) N ti.ve reel .and

coupl gtr?s @?%LP&M{WH?E%"SSTJJ%%H?' g‘éﬁ% O%r???glree%?" %rpgrh%%art%a%n&nmﬂnaiw
In Fig. 4axstdef ﬁlﬁ)‘mayng/meﬂ PBe efipdertgrant: 18sarghibeved B0 b@shoivein mate
the bottom.af, [t_-ge2fl gure, the assenbly line 110 and support frame 118
can be seen carfying reel 120. Next to the assenbly line 110 and
support franme 118, a further assenbly line 110°' and a further support
frame 11 i |y
[ ne- 110 45 8 R0t HObfchigtBn ofr ARG A4 T Mol Bnoifle eBarfhay B
suppoil¥ s retated Spslenicee abmt@r‘@rtwﬁb@@ﬂ; se that te rQu:aOon axihef the pasd istpafalightedhe
118 and JlBitudihd akis 3Lk eGRAE to the floating body 100. The
respecti veéwamasa I113 ang %ﬂ‘?d’ﬁ@t he assenbly lines are noveable in
a horizontal direction perpendicular to a |ongitudinal axis 140 of

the fl OaIFI%"Q sRegY th@%ﬁ%érpﬂérﬁ@ﬁggn@meqreél% i dore dQaitlal | gtt reelB®hi Belwe

novenent asse 1 nes franes are nobvea ong trac
25 conpr 23 |'9n‘§°LI“§r e f@@bcomm@% a&eal bagyShans apaxle bedy f&sarp@ndpw@ﬁfeﬁwﬁé@lel

of thegp desigis rétataBRAMA rbdl cBhflers %2 vﬁﬁcf?dboﬁé‘r@teqxntﬁ r@@p&‘ﬁ\?@ﬂ%é( chigh&s 50
being the closest to the support franes a respective 30 tensioner 132

and 132' 2[rangsdAf ta%aum?ﬂatﬁmegﬂ&t ER4PIRY the raeheousleseb? K’eth? frameicauniers®d

around t hgedsaBly coedn@@thglr@@rté shect@bbe/raﬁérﬁe fBcdRRdinBe Bkig body 8MPihé rés bbiat
t he support franes, are ne wth their respective assenbly I|ine.

The suppP§udessdt obynigh amW%ﬂr& desiggatgd with refercpepaymeral 3 ere Efﬁ‘é'dEd as

pi pel ayi rapl y@&SRbarkito Mtgte tHe redPoddytith regRIcBtoIRdaxid BSdy.can be fill ed
on thgﬁsuppl y vessel and transferred to the pipelaying vessel where

t hey e used to lay a pipeline. After enptying the reels, they can
return tohé kel saipphiiie YOFHERE caobdeny kihd 60m&gahRM that is able to releasably

connect the support frame to the reel. A coupler may in a simple embodiment comprise a

flange with holes that ¢can be bolted to another flange of another coupler. It is also possible

that a coupler comprises a male part to be inserted into a female part of another coupler to
30 couple the support frame to the reel.

The support frame 18 is moveable along a track comprising rails 60. Positioning the support

frame relative to the floating body 12 is done via support frame drive means 62 arranged

between the support frame 18 and the floating body 12, e.g. between the support frame 18
35 and rails 60.

19



Fig. 5 depicts a top view of the pipelaying vessel of Fig. 1, wherein
the reel 20 is no | onger connected to the hoisting neans of the crane
14. Next to the support frane 18 is a further support frane 18 shown
that is also noveable in a horizontal direction perpendicular to the
5 | ongi tt]l'dlwaerle letidy &6 tfurtrer obmprizes faktacttneny elsownts13D tofattediethpirgat kathe mgisting
vessel . Jn@%tdf ek 4 embodi ment, the further support frame 18' is
noveabl e a t%e sane track as support frame 18 and thus is also
noveabl e over the rails 60. Support frame 18 supports a respective

i nter cha : ; ;

corres po E%gp%’ \6&%5‘1 glgga;r];c%rﬂmg r&ggﬁ gae@r?hrrﬁr{% 'é?er@taq't-ﬂhgrse]ppg
enough 5rmreis$@ cgrpamsm‘roabraﬁ bodyui9g@nd Ohrtmrefsth@ oafing yady Areassenplicands/e

reels wthog gggwrﬂ@aé&my rﬁ%h&rﬁ srt{b&ﬂpr@ggggh G Fardd! PROLA an

assenbly acc Ing to_an odi nen e |nven I on own are 15 a

support fasaerablgineht). Jep gesambly el 118p iy esblimpntcamarizes s bameldis om a
ref er encemﬁéhwﬁrr.bré%voﬁ&g%r%n@a 1§a¢ee&%v.eéd ) r%ﬁ%ﬁa%' seeron%%aﬂe@éeqaew

and wi nding sit pport frame veab arrahged on

ref er enc@re‘eraabfthyr\réelm A qrr@ggéparwf@meéw @r@m}tbtrpd%gtedence efqnagnig 914,
nmount ef R whih orn?yfaef'eﬁ‘v%@ deéléﬁé@éd%ﬁa %reﬁée ﬁd?ﬁéralt ke §L‘r|9§lﬂ:’ételefnﬁé}'ﬁ§s@|ﬁort

is noveable relative to the supports S. he supports S support
reel R hd\s plgesagions aﬂ‘bé'é'd@h&ﬁh‘”%e"r@éHO'WPWGB@@WGWQCH@ pile an

flanges GiemhbcdbaBleRb@abbNA tHR figurd\akd kel iERBOWE R a dppBRAYHERAN Which the
reel couplers . The reel Ris an interchangeabl e reel and has been

t r anspor tSEBPY'H G SrivRptee bedee! 160+ e rgelpﬁardawepqrbféqm% OpfsoeERechve fest

i nstance Jpy f@n@@ﬂﬁers'd’hﬂéﬂ&th@@@ﬁbrﬂﬁé}ﬁe ahd ReS2PSANEN FRED, supports S
25 supgort the reel at the flanges F as is also shown in Fig. 7. This

al | owd®an easy transfer to the supports. Fig. 7 clearly shows that

the sepan@fFg. & ané sepNPMsksl 9B df E]N 8 idsIRaCR t@m&wmwﬁd ﬂitﬁtorre@thﬂugure the
be exp

d f t

L orer Pl Seedrtty vy T B beert Be g1 e 8o Pk st it eq et e B e

reel in aas§érﬁlﬁli/ @ndTRITN&d sdBﬁér@frérInég 18a Ertlg:er i‘ssergble liged }Dtmrahd Brfadrer Slljfppol'l:lt
t a_se ac

of Che 1 0t RGeBatane A A exehormen ol ol oi0e b Sate, g

f ]r eehend supgorefedmé 018.ahgagppentram t 18’ shepariesiresjdctiee ineedhaagegbleres! Eﬁo .

t R {

Co the bate efiulnr Hauh G afio 2Rudlen B o EbsRo0 agye

connect edegpectivedrdnsese! 13emddr 3'adf the dmstnbin Ireasjanrel reov@ablefrge hbhzo'ﬁtaia dineatige

al | ows t rpseﬂﬁgglgr f%ra{ Epoﬁturgﬁlrgﬁﬁxgs @{botgtﬂ?eaﬂ&?r ‘PdOI %élg%tge‘ﬂ%&‘%ﬁ@ ‘gIG. To

hori zont open posi € or |n
verti cal aposithd ssmocils mdephnettefibdibassemshiy linas, thra frlérrgas aée mdvenbialeadbirddksy

of thegs oF is schematically depicted by two wheels W5
bet vveg?r %ﬁﬂBEém%FﬁQﬁ% BM and the reference structure. The wheel s

may be guided by rails (not shown) or other guide elements. In an

al ternat iye Sb@s Qi‘?d‘ﬁzo LRSSy BRI Fedl JrdPaesfgn &% shshAdpPL S, r el ative to

t he reference struct

At an end of the assembly lines being the closest to the support frames a respective
30 tensioner 132 and 132’ is provided to apply tension to the pipeline that is wound around the
reel. Also clearly derivable from the Fig. 3 and 4 is that the support frames are in line with

their respective assembly line.

The supply vessel of Fig. 3 and 4 is able to cooperate with the pipelaying vessel of Fig. 1.
35 Empty reels 120, 120’ can be filled on the supply vessel and transferred to the pipelaying
vessel where they are used to lay a pipeline. After emptying the reels, they can return to the
supply vessel to be filled again.
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In Fig. 6, the reel has been positioned on the separate reel supports
S. In Fig. 8, the second 10 arm SA of the support franme SF is rotated
fromthe vertical position of Fig. 6 to the horizontal open position.
Subsequently, the support frane is noved relative to the supports S
and thus relative to the reel Runtil the reel is |ocated above the

base ne at thef coupl er of t first 15 a al i ned
e e sl ton et ol pERRERS Lottt M) Wiereh tes o0l &7 isfrouShoer
second ?rcﬁmmaﬁtoltme bdﬂstmgeiﬁmdlonﬁﬁtcreb@ BIUNERISo ﬂtﬁupﬁorﬁ)ﬁ*hﬁ@ﬂ;ﬂ id M\ﬁﬂjr’[her
pairs o se indicated in

S | Sp
P ° e DEREHEEs 17 BB BB btamo el TR net e ahestfSprglclipila e
nmovi ngSoﬂor@tedlsajmped:ttonfdf &re?Eﬂola&ﬁg)h'Imdth of &l pipdldengswsesidindsd) ik $hig 0

d back .t al Bt th th | i t d
R R L e
second arfnamwr@ Prdckugie ciseintdveable overabe crild BOgﬁmpbuatame 1(8nsuppsh9wn)

al | owi ng f rst and . sec

et vat or e Bsibec @foseBRThE el b st e B ARG 1B RS o eseP e
second al2fh unt|I the frame couplers SFC of the support frane engage
with the reel couplers RC of the reel as shown in Fig. 11. Coupling
may require sone fastening operations depending on the type of

coupl i ngAseeag belstslatly seprdn Fig. antperegs eflaughrmamarfoespatd or iethgluppof frames to
reel fro e support frame SF, 30
and to bgh%ﬁﬁ F@&*g’e%'ﬁg}% Mget%ﬁetg?ﬁr%%e separate reel supports
S, the reel is Ilfted inthis enbodl ment fromthe separate reel

supports ng G%eEULtM pﬁ%%%%ﬂ &Bro‘ir{bqo ahn eﬁ@oﬂ%n?&ﬁﬂ@ﬁw@ﬁtmnagh %

in Fi I'S now ree separate reel suppor
S, thadr esupearhiraree §b\ved sgpafairdge supmpris Swhich aeg pibyided oromrefercatd el t 0

the rot aku@RSsth a\“s@aedercf?@= a vEYe TN és@@mﬁlwaﬂﬁ’wn W?aﬁg The supfgrt

accordingly. The result of the sideways tion sho
Keepi ng frA®eSEds meverply ﬁrr@rrggd@pﬂhq@;erpmpetqﬁrugtugq %@@nﬁ@he s@garate feel

particul gg ﬂbr@%@cﬁﬁ%@fd}& m&fhté(ﬂ% th&RferRdd &l%cﬂugé’\ﬁé% ¥ tRe g@ppor’t frame SFis
correspon shortening he first and second armas shown in Fig.

14. Thi s”l%%‘"l‘ ¢ siptiva e 15‘8 Sapﬁ’%@ts position of the actuators in the
firsto@nd second arm wherein rest p05|t| on neans that supporting the
reel reqw res a mninmal anount of energy. Lowering the reel may

further The ?‘éoé’é’étsﬁ"r‘é‘pg?ﬁﬁlr?q]ﬁ/‘adi“"gtt‘f’{%ﬂgftﬁ?ﬁcﬁqndf% RREPRN R %@Wee”rﬁ’é two

si devay s fisjes @A whicht6ip SR FOIE twolnd. %@Ee@@pr@hﬂ&i RN KePsbupRraRCITh €|
pi peline_to be un@apool d fro the reel wt ng $el aying installation

or gui deRVRPRAgrERANgEakIS Feel gF Easpl?‘?’?élt'%?ﬁﬁ’fﬁ‘ MRWNSFE elpg |p the geparate
depi cts feebsypports Sams Higkinge a;aa@rsmenlg thi® embea:h@ht eeeghiENieePdupbbis S

ac TS ¢ Bune SRR LAt THiaknE SRre o SRR i 7ot RV G SEIE sy

arm FA othetdappatgpport frane extending vertically froma base

Fig. 7 clearly shows that the separate reel supports S leave a space SP below the reel R
unoccupied for the support frame SF as will be explained below. In total, four separate reel

30 supporis are provided to support the reel in a stable manner.

Referring to Fig. 8, the support frame comprises a base member BM, a first arm FA, and a

second arm SA. Each of the first and second arm FA, SA comprise a frame coupler SFC at

a free end thereof for engagement with the respective reel couplers RC of the reel R as will
35 be explained below. The first arm is fixed to the base member at a bottom end. The second

arm is pivotably connected to the base member at a bottom end via a hinge H. The hinge
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menber BM and having a frame coupler SFC at its free end coupled to
the reel is shown. Next to the base nmenber of the support frane, a
reel handl er base RHB with on top of the reel handler base a reel
handl er RH is provided. The reel handl er base nay be fixed to a 15

r ef er enceaalistvs tretsecendREm toubtateeaboat s bolEntabadabéieeer b dbtizamtd] opehposition
reference s re. .The appl.i

oref er abI c%tolcfeéjq‘ m%’tﬁnce 1??—'”133 alr%(!e Ve |cad?osn%B§§§8§ t%d f(grefrq&a %}Hrﬁ 5'!9961 s
noveabl e relative to the reference structure. The reel handl er is
confi gur hat
20 are agll%e rﬁ%\%gﬁ'ﬁg Ofﬁ’%dst ﬁB%EfrégﬁS%F 'ggée eﬁ‘,%? @Fte% g‘(gagrle Q/yr\}\arrbers
can be 5pd=itwéenrtbel base raambmtwaed trpnrefetrertm strnciure. Tlee whesle thap beiguided by
In Fig. r e

posi t 1 on. 1l (ool o AR LB UerBHiR 3 S 3 in NG Wl fiELIEREH Rime
GE1l al ongﬁﬁ/\hlskllddabi@reiﬁwb tmmndeferenBGStr@ctlabl e to nove relative to the
reel handl er base. The first guide elenents, e.g. rails, can be
aligned with second gui de el enents arranged on the base nenber of the
support fln&iges, the redhhas bern pasdionedhan therseparatebeel sugperts/. 10 FisnBt the speand

handl gp bﬂ?ﬁ%@{#tﬂe E%oﬁ%ﬁé@ﬁ%ﬁbtg‘% f%cl'?l’?g%lb%\lﬁgéltpofsft@%f Big! OW hee

enpty ree shown 1 n hown 1n"Fig. 16 is

t hat t he hodgpntelpganepssinn. menbers are extended to the extended
position. Subsequently, the weight of the errpty reel is transferred
fromthe support frame to the reel handler shortening the first
and secondbspgHeaty theeunspi TemrRds Mmeyed w@ﬂéwﬁfe seRROTE Ft 3¢ thies fedadive to the

handl er. JRiFsuhtd teedrs loBatbl Gbove/the Hase ﬁ@ﬁbeﬁ%ythﬁ't%‘é B&mb @a@w Sehd irt
necessary) fromthe frame couplers on the surﬁ)q port frame and noved

hor i zdft @Amys pligngd 3ih dhe esiesprndnsrselrarelar @fine wet ree Fisk 8+ ThaeaRn%arst

the reel rﬁ&eﬂl?r\/th@gerﬁm.rﬁ&ﬂlbeMé fdel Rafkvded ttvbga#@@ﬂ sebantd el LPpEtaS in
shown in FI . he Sup ort frame is now read é to recel ve a next

filled r é@?ce §B@S|'Wé‘%ﬁ’d8 o 7ol S ithR $3PY aShiFPagseS GRSt h
reference to Figs. 6-14. Fig. 19 depicts schematlcally a portion of a

i pel ayi ng vessel accordi ng t.o an embodi 5. of i nvention.
e P anas Her Db oys el Ay ragr e ing Syepadpmabeionr nf eeehilje SOCCnd auh &

f r ame 28FRnovdd@atidR thé eeticdbpotitsrs iso el thelreelad capurba@. Ackived anietiéss the
Not sho but possi ny a straightener may be provi ded between the
gui de wh 5? aGdéﬁ "Mt ensi oners. The first reel stores a | engt h of
first p| peline P1 and by unwi nding the first pipeline fromthe 10

first e first pipeline P over the quid eel .and .
thr ough HE TehaEH Bfesnd B s e e R s S8k g B e@ich frol B Hdine o
t owar ds taujusbthetiamgtiodf the Srsbandr: ﬁemhdmgn othkse betngtosame bperaeddo tnordasa the
t he pasit,i on 9 first n
the webgtir alh &t MRs i es Ba AR 1RRS KEplds REC of HR0Eo R AR RRGEde
| ower t hewnpm the Feeheoupiero RCH thmmeras smownwoﬁgrﬁl IC@dplmnnarreque $ameFi g.
20, the re P of f.of i rst
pi peline ?sgggﬁfﬁ?ggﬁdﬁﬁéﬂgpgm&?ﬁe t¥ n(ff%%gph grjtzjled(a1 O(P("]tahi:5 ehd
portion LP of the first pipeline P1 is a
To transfer the weight of the reel from the separate reel supports S to the support frame SF,
30 and to be able to move the reel away from the separate reel supports S, the reel is lifted in
this embodiment from the separate reel supports by a further extension of the first and

second arm as shown in Fig. 12.

As the reel is now free from the separate reel supports S, the reel can be moved sideways,
35 i.e. in a direction parallel to the rotation axis of the reel, by moving the support frame
accordingly. The resuit of the sideways motion is shown in Fig. 13. Keeping the reel high in
the air may in this stage not be particularly necessary, so the reel can be lowered by a
22



retai ning cable RCA which is connected with its other end to a
retaining winch RW The retaining wnch and cable formpart of a
retaining systemand are able to hold the end 20 portion of the first
pi peline. The weight of the first pipeline may be carried by the

t ensi Oner{ﬁrraﬁﬁﬂndrngtsh@rtéiﬁ'lwof@l‘ﬁé firel abidbecdiitarhbdd QfowhSn Pl@ﬁ@ﬂ'ﬁ@d:tosﬂ_b@ may
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portion r&t Raspigp Oﬁ Bé’P?“ﬁ RdhGBataHieCAT ™ eI (PSt RRS IRR MeagS
L i rs':1 pi pl@dtlsnﬂ)orﬁ’r‘@ﬂ%ﬁédﬂ&eqeméh paiidimaanedunt bﬁerfergyst.omrm@théh%el BaP Riritler
y the retain ! retajning. c t he _end po an _now
oo saf el e PN of P sophat Fapeand B Tas SieiRs Bpiand he sepof e
51 can5béramenmmentsof feonset! healigasse pipalinette bp Iuaqm?blaidm\i\tmerreelmtﬂ% gk ldivivey
vessel . tuatl tenoved fromthe

veosel i iRl SR IR Ehe baF of 4 bRbeVRG NSl de Tl o of Che 11 st

pi peline by the retaining system unwanted notions of the end portlon

can 30 b ; . .second, reel on

t he supp%r rdgﬁ%{%%ﬁﬁgﬁ gﬁg%ﬁﬁyegqcﬂﬁd'qgi%@oﬁhgr ?mﬁm?—{ﬁ 05&'8 'E"&Pf?’bn FP
of a secohergn peemply réd Ris caliied g asudporedme SFcanthecea dnt suppuet ftasd are
porti - i ;

| ower ?QQISF %\WP asrtz%%ancfﬁb,econ rB{l %ﬁéﬁﬂﬁé\@ﬁi&"&%ﬁ%&%@%ﬁgﬁca Thgrﬁa base
second pimgshben8M arghhaving ssfeanoncouptss ISF Ctdi és ne epdcoupbed tBFhd rselipshavn.
over the guide wheel G and through the 24 tensioners T until the

sling is between the tensioners and the hang of clanp as shown in
Fi g. 23. Neatiortkee bafegneynberaf thersuppertiireme taweet fstndlenbage BB withmondgp bidhe

di sconnect &b QR0 réé%%n@@rrﬁﬂ %r@ﬁdécﬁ&ﬂé%@ﬂ&n@ér Qg %eﬁ*%& 1%
o 5

of the first I ne 1S not necessary anynor uatlon
Fig. 28, rt’efﬁ@nﬁ%ﬁmc@ﬁeﬁ@ i ey Heo 'éfhﬁﬁolﬂtﬁbﬂ& @iﬁtlwtqjhereferes@e:@mture The

pi peline sé‘l‘ﬂg abﬂ?es% hfér&pﬁérf fr%@rmlt Bl%lfé%bliv Q?Ie%l%n@%f fhe 9861 hEn@Lr ﬁaﬁ@ and

first pipeline : possi b orm operations on

free end§UQﬁ°rH&"F? *FI'?@V??W%fe'%IWG t%@@dﬂferqﬂpgétrm@e move the second
pipeline in the direction of the first portion by the tensioners,
renove the sling and connect, e.g. weld, the first pipeline to the
second pil perqshbandierinaanfigured ap g rattiand comprisey. realgnpagesinnhmeawemREN that

si ngl g0 PhREAHIO® dhghge Wtk Eﬁ@mbf}farbelcﬂﬁb Re érﬁjagem&lﬂ' rerfbess Barl By p&ﬂloned in
repeated until an entire 1r@rga peline is |aid. 24 depicts

r et ai ni n8" &YEPeFA RASHIGP APA G retrciEd Rastien: IRdig: Tasthe Iﬁ%e' Pﬂgﬁélﬁﬂeﬁhmefgﬁ%r\ﬁﬁre

are shown in the refracted position.

Arranged on the reel handler base are first guide elements GE1 along which the reel handler
25 is able to move relative to the reel handler base. The first guide elements, .g. rails, can be

aligned with second guide elements arranged on the base member of the support frame, so

that the reel handler is able to move from the reel handler base onto the base member of

the support frame below the empty reel R. This is shown in Fig. 16.

30 Alsoshown in Fig. 16 is that the reel engagement members are extended to the extended
position. Subsequently, the weight of the empty reel is transferred from the support frame to
the reel handler by shortening the first and second arm and thereby lowering the empty reel
onto the reel handler. This is shown in Fig. 17. The reel may now be uncoupled (if
necessary) from the frame couplers on the support frame and moved horizontally in a

35 direction perpendicular to the rotation axis of the reel by moving the reel handler back to the

reel handler base as shown in Fig. 18.
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a second reel R2 with an end portion FP of a second pipeline P2. Also
shown is an end portion of a first pipeline P1 unwound froma
previous first reel. The free end of the end 15 portion of the first
pipeline P1 is retained by a retaining systemconprising an
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SDU is ¢ .0 nove al ong guides 32 extending parallel to the
gui des S%Iﬂ ﬂfgﬁﬁf?’g’e“@% schematically depicts a side view of a support

frame SF including reel R and skid drive unit SDU arranged on the
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30 be prevented.

Subsequently, a second reel R2 can be placed on the support frame SFR to replace the first
reel R1. An end portion FP of a second pipeline P2 on the second reel is connected to the
last portion LP by a sling SL. This is shown in Fig. 22.

35
By further lowering the first and second pipeline P1, P2 and unwinding the second pipeline
from the second reel, the end portion FP is moved over the guide wheel G and through the
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The skid drive unit SDU conprises a skid cart SC and arranged on the
skid cart connecting 25 neans CMto connect the skid cart SC to the

support franme SF. In Fig. 26 the connecting neans are schematically

depicted as pins that are received in correspondi ng hol es of the
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flange Rblhehadd %leacdnﬁe&.o%@cq nctberdpbVigsSsethasl mg uﬁwniéa%@e ﬁ’ifemtbgleand

rack flange. 15 The reel drive neans conprise guid

whi ch ar ESPpedpyetagingvantes bLRWZspect i ve rotat i on axes RAl and
RA2. 3fne gui de wheels are configured to run on both sides of the rack
flange as depicted in Fig, 27. Attached to the rotation axis RA2 is a
gear GE & B?lf:gt&fl FW%*&P@@@H@%W@ Mermediale repierRAE theretRiniREWinERES; ee

R 20 Thexggthed formzeebserfilthtsidh idichid @Bl caxes rBNdvelf @& AebiaRd el Rited as
beans BE, ch are abl e about pivot axes PA2. Pivoting the beans
is effect &at?@ba%ﬁfy@r%m ic cylinder HC provided at an opposite side
of the beans BE. In Fig. 28, the hydraulic cylinder HC has contracted

such t he be E are noved to 2 open position in which the
ok 1 ahise BetsTa e BRpoRas prineh Bbafroaededinthe fyd Budehal g

t he hydr egdond pipelihg®r, the beans are able to nove back to a cl osed
position as depicted in Fig. 27 in which said guide wheels GA engage
with the inside surface of the rack flange. Referring to Fig. 28

agai 3_, bij‘ignﬁ&ﬂepgct‘s laﬂ]hehmirmllyta)’ebmrﬂrpmg apm@bgri dBek UDhef anesbeldf in Yep vimans
t t hat t t
move t o SEORRROHETURTS dBFF FnoR Inprane L5t 4p Bis L St Pe focliior

and r&el ottbeoae&tR them Fig. 29 schematically depicts a vessel V
havi ng an upper deck UD and arranged on the upper deck a crane CR

The vessel V further conprises a operational position OP in which a
support Extanding incd dickictign pepéndiautaribea ogittdice didedtion ILAyof shepigasd! VMaref r om

said r eebuidé&@ﬁ.@aid guides G1 are configured to guide a support frame including reel (not
shown). Indicated by dashed lines are three storage positions SPO and one operational
35 position OP. The operational position is the position in which a support frame including reel
can be aligned with a pipelaying installation to lay a pipeline from the reel into the sea by the
pipelaying installation. As aligning the reel with the pipelaying installation may require
25



35 operational position, the support frame and reel can be aligned

with a pipelaying installation. Adjacent the operational position at

both sides of the vessel VE two storage positions SPO are shown.
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i ncl udpngpesy %e%heb@RWJé@Qo@#ahB%arY@@&s%hué’H@ly|b% rSdvielt firoRed QtGragB' e
to position each support frame in the operational position.
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handl e four reels w thout having to renove reels. the reel only
has to bd®M5iadss Gh the operational positi on the skid drive unit
SDU can be provided with reel drive neans, the reel drive neans
as shagwn
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and arranged on the floating body 12 a crane 14 of which only the
| f d
e P Thp sl it Sr RURRT St feBR sy el el R Bral e SRR &1 SRE
cor r egporadisRA. Jhk deppartirdroen §F tacts read dnﬂrerrﬂe:ansmmdcpmsitrdxﬁng hmeats togndvedie
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oper at i omambjpetion ¢fcuppdrhiars&iadd drel isantarchangeabler i ses a skid cart SC
and arranged on the skid cart connecting neans CM here depicted as
pins that can be received in correspondi ng holes SF1 of the support
frame SF The skidrinee tinit BRUsiomgriessrd skibcagtSE and heasgaopur the Bkidgart connectrey

arranged n?é%n&mﬁ;‘ﬂéoﬂagél%e ?@ Mrfsé ‘Fcf‘%hg o?tr??rﬁ’é@F'?P% 26%h %Jr'\%e%tﬁrgl
drive means of Fig. 27-28. Said ree e means . are pivota
an pi vot meeins amgderntically Hepietge s ginis vieat raeeawgelmtblnabrresrtoodm\heles i9f the
directi Ogu&&ﬁraﬁﬁé!@y%&’iﬁ&h@ pfnls%'gﬁirection indicated by arrows C, the pins are able o
couple with the support frame thereby connecting the skid cart SC to the support frame SF
and are able to uncouple thereby disconnecting the skid cart from the support frame. A
30 skilled person will understand that it is envisaged that the connecting means may connect

the skid cart to the support frame also in other ways.

The skid drive unit further comprises reel drive means RDM which are pivotable about
respective pivof axes PA1, so that the reel drive means RDM are able to move in a direction
35 indicated by arrows D to engage to and disengage from the reel R. In Fig. 26, the reel drive
means are shown in a disengaged state. This disengaged state allows the skid drive unit to
pass below the reel (provided that the connecting means are also disengaged from the
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of the reel. By engaging with the flange of the reel, the reel drive
means are able to rotate the reel. To nove the skid cart Sc over
beanms G hydraulic cylinders HSC are provi ded, each 5 between a skid
beam cl anp SKC and the skid cart SC as is known in the art. The
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couple wiahlenphgedrsédpect i ve reel coupl ers of sald reel; and a crane
to transfer said reel between the support frane of t he pi pel ayi ng
vessel and the support frame of the assenbly and winding site. 25 2.
A syst emShoeord aipet tangedusfdhelreelR endarrasgsdan the eubhamrg@atmlf therredlflange
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20 The guide wheels GW1 and rotation axes RA1 are arranged on beams BE which are
pivotable about pivot axes PA2. Pivoting the beams is effected by a hydraulic cylinder HC
provided at an opposite side of the beams BE.

In Fig. 28, the hydraulic cylinder HC has contracted such that the beams BE are moved to
25 an open position in which the rack flange RFL is able to pass the guide wheels GW1. By
extending the hydraulic cylinder, the beams are able to move back to a closed position as
depicted in Fig. 27 in which said guide wheels GW1 engage with the inside surface of the
rack flange. Referring to Fig. 28 again, by moving the beams to the open position, the reel
drive means can disengage from the reel so that the skid drive unit is able to move to

30 another support frame and couple with this support frame and reel to operate them.

Fig. 29 schematically depicts a vessel V having an upper deck UD and arranged on the
upper deck a crane CR. The vessel V further comprises a operational position OP in which a
support frame including reel can be positioned to lay a pipeline from said reel. In the

35 operational position, the support frame and reel can be aligned with a pipelaying installation.
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5. A system according to clause 4, wherein the reel drive neans
conprise at | east one actuator arranged on the axle body and a
reaction el enent cooperating with said actuator, wherein said
reaction elenment is arranged on the reel body. 5 6. A system accordi ng
t o cl auseAdjgcentiibe @peratitveal pesiiivni ai bothl dfesrdf thesveasel dEkdwoatmlagdpaséiions SR’
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support frame, said further support frame being configured to support
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pi pel 6}5' |v¥ ﬁﬁl?gbu2%9Perpang éh ﬁ%ﬁﬁ 3?3'[3”@ tﬁ@ &Qé@v&%&%@?ﬁﬁ er?'@ri?1 %he vessel

wher ei n e support ane and t ort
pi pel ayi ﬁ@ere*’@g%@ommses gerrespgedinhavides G1 @@érﬁ%ﬁﬁéndls@eafai!qi tgpthe longitudinal

hori zont reEiﬁJnec?ttHeO\FésQéirﬂfgﬁjésﬁHltﬁére ?%OF@QSHabH‘Bbélﬁ’énsqﬁérﬁfopfnsfahge as

floating %/ ayl ng vesse stem according to
cl ause 9 dgnigtedon Fmaﬁ,@iorih@tm@rg §Wfr8ﬂﬁw|%@9 teRls oBD e gawied by Her Yessel

franme of g shi 9&&@%@% Mf‘s?‘tﬁ)ﬁleaéﬁ &@%Hq%@ iR trfd &ﬂ;ﬁat%n&l%gman bk argkzs two

12. A system according to any precedi ng cl auses, wherein the

nunber! Sofre¢lhtat bhavRpospl and B@]déedi ly th@§§d dr¥mUTThathoyRhainada sprBeYe reels,
frames onRyib ﬁgm R ;ﬁh@s.mas@ﬁéno@@féumetsh@thaaﬂeamlgxo Adbwairgglsng site.

13. A systemaccording to any of the preceding clauses, wherein the
assenbly and winding site is |located on a floating body of a supply

vessel . 3G thd redl 8X§ heStASCRtAEdE thPopitioRhl dd3RioP RS SKld a@ve:urmtm can be

wherein the suﬁgort frame of the assenbl and wng%&}l z_%

ar r anged Areviqedndthfeehdrive segas & the ieﬁh%ﬂ MeAng ag ¢ae AP efigvhereas

any ofot hige phecadt MdredindsiSBE1, SDBL b Mot lRGuidINRA réel Idfidd®eads and only need
to be able to move the support frames including reel along the deck.

Fig. 30 discloses an embodiment of the invention in perspective view which is similar to the
embodiment of Fig. 29.

25
Shown are a floating body 12 and arranged on the floating body 12 a crane 14 of which only
the lower part is shown. A support frame SF including reel is positioned in a storage position
in which the support frame can be moved along corresponding guides in longitudinal
direction of the floating body 12 or along guides G1 in a direction perpendicular thereto to

30 move to an operational position.

A skid drive unit SDU is depicted in the operational position. The skid drive unit comprises a
skid cart SC and arranged on the skid cart connecting means CM, here depicted as pins that
can be received in corresponding holes SF1 of the support frame SF to connect the skid cart
35 SC to the support frame. Further arranged on the skid cart SC are reel drive means RDM,
e.g. the reel drive means of Fig. 27-28. Said reel drive means are pivotable about an pivot
axis such that the reel drive means are able to move in a direction D to couple with a flange
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the assenbly and winding site and the assenbly line are noveable with
respect to each other in a horizontal direction perpendicular to a

| ongi tudinal axis of the assenbly line. 5 16. A system according to
any of the preceding clauses, wherein the assenbly |ine conprises a
frame andfthe rdanBg engadirey Wit BE fiakEperitheé g, ddregirtle REaps pR SREto Ot
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further dbppoedtidrmagbe snpmeszandyfthafoliowiogplaesss:t o rel easably coupl e
with the respective reel couplers of said reel. 19. A system
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24. A reel according to clause 3, conprising an axl e’ body,
wher ei n $Q7aids Belfloprriyhe quyd?tf&taéﬁﬂ e vvlth respect to the axle body.

25. A reebn assel Sl WiRding @lﬂéﬁ)r %gse?ﬁﬂﬁngﬂwe mfﬁﬁ@tabet B8 erne%n&iﬁg yeﬁd

means are_arranged between the axle dy a said reel g,
syst em a®tPslins oipsaidres]: said @ssEmblyApd wmmswge P@@Pr's(m %a%%e@ﬁ "eamﬂh |a§e

at | east 1aBEorR WtkiHgbRLioRId BN A%k RRtidReMt end Y a2Ppstt raAs td \%‘?tlcally
el emrent cooper at;dr g wi.th said actuator, said reaction el enent bei nﬂ
arr angeds oftsgidrg |, sqjgagpport frame comprising frame couplers to releasably couple wit

the respective reel couplers of said reel; and

- a crane to transfer said reel between the support frame of the pipelaying vessel and the

support frame of the assembly and winding site.

25
2. A system according to clause 1, wherein said interchangeable reel comprises reel

drive means to rotate the reel,

3. A system according to clause 1 or 2, wherein said interchangeable reel comprises an
30 axle body and a cylindrical reel body, said reel couplers being arranged on the axle body,
and said cylindrical reel body being rotatable with respect to the axle body.

4. A system according to clause 2 and 3, wherein the reel drive means are arranged

between the axle body and the cylindrical reel body.
35
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27. A system according to clause 26, wherein the reaction element is
a rack, and wherein the at | east one actuator conprises a gear
cooperating with said rack. 10 28. A reel according to any of

cl auses 22-27, wherein said reel body conprises sidewalls on each
side of #id Dﬂmfbteb'oabposh@'toicrauae(ﬂabheiémmlieehirwé ne@ing comptisebaidgast one
29. A pipe VEes tin I ' r
of a body bPararoeti s Ae 8dL aft R 5k AR BB D s Fol8RT
support fwhenen aaldaeugmd'l elpm'ehesfatreagadrrgt the dyel boxly vertically supporting
an interchangeable reel, said support frame conprising frane couplers
to rel easably couple with respective reel couplers on said reel. 20
30. A pi gel ayiAwstaesaEbrdargdorc@iuagsnwtereiamreaaion\ﬂmemtis a tesk.sandpdherein
franme of ontal direction
per pondi A 5 Bed S8 bGo ERfileet 3 B8 SEBElang PidealBHATT 0 i

pi pel ayi ng vessel. 25 31. A pi pel ayi ng vessel accordlng to clause 29
or 30, c ri 'E?hﬁlh & gme
bei ng coﬁftjrlpgu?\e%g eﬁl %/éé&g&?tf)%ypgﬂﬁr%& %éé% g5y Sl n 3 rane
coupl er s thepipelegng H¢dse! le@ppdi@lwntathqr@gpétctlreo@onrmer@@up @loagl

reel . g to clause 31, wherein the
support far§§m£‘ﬁ]anﬁﬁﬁgygﬁfﬁﬁﬂséla@ﬁ%g%%?pf rame of the pipelaying
vessel are both skiddable in a horizontal direction perpendicular to

a | ongi tydi naly Q¥ie égcoFd% tBlaH?Bf t'Hg ppéb‘éﬁlanclahQé’s %%trﬁtﬁb Bﬁ)e}é?ﬁ@%ssel

33. A pi pel ay| ng vessel according t | ause 2, wherein
support fooEWESesRIfurther auep@rh&amgtﬁﬁptﬁUﬁhwr%Jﬂéoréﬁamﬁ éepa pemfteytwgm\ﬁéew

are arr angedeBeany &%pﬁﬁﬁ%"fr%@%()uﬁ&%@o IdlecRaBP cHRd G reslice B leBn
perpendicular to a longitudinal axis of the floating body of the

pi pel d9i FguRleipaidreals A pipel ayi ng vessel according to clause 32
and 33, wherein the support frame and the further support frarre of
the pi pel ayi n vessel are skiddable al ongha common

pi pel ayi My v FlegLRGPHINGJOCBUsh §- WherpiRdhe SupReR & 3@9 agg thec%‘ﬁtB? %“PH%F a

gui dedf Orflhaﬁts?gtlwtl% ﬂg?lbfhﬁg pasel dr@@oﬂt%ki@]ﬁaﬂ)lalgga hé&iz@nfah?ﬁrd&ﬂ&y péli)el’d@}itﬂﬁr to a

towards the oor of 't er I pel ayi ng vesse

accor di ndortgtbt“‘é'ﬁi’f'aéfsthH?ftﬂaH'ﬂéB%‘IngqW'p%'WYessisgg a crane to transfer

reel s2po and fromthe pipelaying vessel. 10 37.A supply vessel for

assenbl i n1% a %@gtehngcc%r%m%etolc auge grc])(rjg\’\\/}vtrl]e%lggﬂhesﬁjp%orq %rgr%lelarr]tgt Dru@Rer
support frame of the pipelaying vessel are arranged next to each other seen in a horizontal

direction perpendicular to a longitudinal axis of the floating body of the pipelaying vessel.

25 11. A system according to clause 9 and 10, wherein the support frame and the further

support frame of the pipelaying vessel are skiddable along a common track.
12. A system according fo any of the preceding clauses, wherein the number of
interchangeable reels is less than the sum of support frames on the pipelaying vessel and

30 the assembly and winding site.

13. A system according to any of the preceding clauses, wherein the assembly and

winding site is located on a floating body of a supply vessel.

35 14. A system according to any of the preceding clauses, wherein the support frame of

the assembly and winding site is arranged in line with the assembly line.
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i nt erchangeabl e reel, conprising: a floating body; an assenbly and
winding site with an assenbly |line having at | east one working
station to join pipe sections end to end, and a support frane to
vertically support said reel, said 15 support frame conprising frane
coupl er s 150 r @l @a&abéqcommgpb @nyvbt the PRSBEIRY CMBsdc FhereMUPé elispotlfrapad 6f

Frame of ehesSEBl A A Sl e Sreed Rt e Rpkeehe i RePei (oo

assenbl y dttienn a B@nzoﬁ&l difecgoippérgemicselio atagtteding akie ocihalasgerﬁﬂy frie. 38,
wherein the support frame of the assenbly and winding site and the
assenbly line are noveable with respect to each other in a horizontal
di rect Bor16per p@ydlienuimnrdtrtg taahpafghé pabicadihg asusespihérbid the sssehibly linene.
25 40. A su car. t an of the clauses 37-39, .wherein
Che. asse BTy L oART St frdrhe bty Stpron e e oe ghotdhe: afe
suppor t i mfhesairlthgat thastgorel veekisg stationand theguithaceenembére asd arrargyst oarties
wor ki ng ?rla%“ on and the guidance nenbers are arranged on the frane.
30 41. A suppry vessel according to any of the clauses 37-40, wherein
the assenbly |line conprises a tensioner at an end of the assenbly

| l.osgst
pi pet 10 That A 2GRachOigkioTa S4PPR; ol 880 LBWERI Wb BT5e ShehBIIRE |
any of { semptisassciendines 2} ambat of the assemislpetihat iaridse8Gtovhe sippyrtsiate to

conpri Se%PgléfléHsForﬂ% tﬂ%sag%p%ma |r? ou%%hg@?jur%?aﬁ one working station

tojoinp sections her support frame to
vertically support said reel, said support frane conprising frane

coupl ersmo rgld ?&éﬁbdckéo g% Qn;)"bfttﬁ'e Pr"e%&ﬁﬁé agese[]%ﬂ]ersﬂw@él %%s%g% i d

reel. 43. A suppl'y vesse ccordin 0 an rece uses,
conpr 18] w@%l@@owaﬁ%fuah@ﬂa@sag@yﬂmﬁ wsin alrlpary Ope perkingatation $o join bipe

j oi ned.  44ciBn8%Rd ﬁi@rﬂCSﬁH Sk@el LifpbASMeBImPRERS fhfe CBEIBS REreRESLAIPN
storage is | ocated on
couple with the respective reel couplers of said reel.

19. A system according to any of the preceding clauses, wherein the assembly and
20 winding site comprises a pipe section storage for storing pipe sections to be joined.

20. A system according to clause 13 and 19, wherein the pipe section storage is located
on another deck of the floating body of the supply vessel then the assembly line and the
support frame of the assembly and winding site.

25
21, Asystem according to any of the preceding clauses, wherein the crane is arranged

on the pipelaying vessel.
22.  Aninterchangeable reel for use in a system according to any of the preceding

30 clauses, comprising a cylindrical reel body and reel couplers to releasably couple said reel fo
a support frame.

23.  Avreel according to clause 22, comprising reel drive means to rotate said reel body.

35 24. Areel according to clause 22 or 23, comprising an axle body, wherein said reel body

is rotatable with respect to the axle body.
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anot her deck of the floating body of the supply vessel then the
assenbly line and the support frame of the assenbly and wi nding site.
10 45. A nmethod for continuously laying a pipeline on the floor of a
body of water, said nethod conprising the steps of: a) providing a
filled irder changembbringdeblabse 23 srdid, iwhgreimthepeq drivemetns &re drmangedy

j 0i ni ng pD eenetﬁé aﬁg%ogn%qéspalf%%hwd wi nding the pipeline to be laid

on said r at an ass Wi ndi ng site renote froma
pi pel ayi ng vessel b) transferrlng the filled reel fromthe

assenbl y d w | el : j

pi pel [ ne ﬁom\ﬁﬁgfg epr?aC% Fd%gr{cg C\?ggesg{’ R'Wr(lat(?%}1 t“%ergglgdzlgé g}e a\f/?v;)éf; %@é{%é%%ﬁet%@t one

unwi ndéngpcimiat arrees!;edzm‘dhgakldlmgy ahda péaetion elemeoieaoderatitgwith eaid agfiatohe

enpt y.r cceatiSpislonidth B Blrahdp b poct bpdy. .G ™) o wi i ng

site. 20 46. A nethod according to clause 45, wherein the assenbly and
y

W nding sjite i J%se 4 Qro‘ﬂ{?; gcﬁa é‘ﬁétvﬁwe?émmeyreé(&&ﬁ%'ler?e‘h?|s'°a Fek, 'HF\G wherein

according to c erein transferrin sai d reel

steps b) t&aideestane ﬁst@f@F ¢aIRpisgs Bygear eopp@tin@wiih é@ld &kt he pi pel ay| ng
vessel;q 48. A nethod according to any of the clauses 45-47, wherein
step a) conprises the steps: al) assenbling a portlon of the

pi pel i ne 380 bé regli a@corﬁmsrﬁo asyeirahupes 2&a7 hyhgreip spidgeqlivedy somrrises sigpyalls

end to eng eafaﬁ)sm\éﬂoﬁgé.algee‘ieb@ RN QﬂaIQflreélﬁinQJfBélﬁ%él'B%dPn the reel
until the assenbly line is free to assenble a next portion of the

pipeline to be laid; wherein steps al) and a2) are repeated as nany

tinmes untdg t IA%iSé?é)jiﬁgevd%EélQJ)ﬂ QRRtADUES 1Ay dh piBelMeWAt Mdr bhe bbBedf waldr,

15 said vessel comprising:
- a floating body;
~ a support frame arranged on the floating body for vertically supporting an interchangeable
reel, said support frame comprising frame couplers to releasably couple with respective reel
couplers on said reel.

20
30. A pipelaying vessel according to clause 29, wherein the support frame of the
pipelaying vessel is skiddable in a horizontal direction perpendicular to a longitudinal axis of

the floating body of the pipelaying vessel.

25 31. A pipelaying vessel according to clause 29 or 30, comprising a further support frame,
said further support frame being configured to vertically support said reel and comprising

frame couplers to releasably couple with respective reel couplers of said reel.

32.  Apipelaying vessel according to clause 31, wherein the support frame and the
30 further support frame of the pipelaying vessel are both skiddable in a horizontal direction
perpendicular to a longitudinal axis of the floating body of the pipelaying vessel.

33. A pipelaying vessel according to clause 31 or 32, wherein the support frame and the
further support frame of the pipelaying vessel are arranged next to each other seen in a
35 horizontal direction perpendicular to a longitudinal axis of the floating body of the pipelaying

vessel,

32



49. A met hod according to clause 48, wherein during steps al) and a2)
the assenbly line is aligned with a | ast piece of the pipeline wound
on the reel. 34 50.A nethod according to any of the clauses 45-49,

wherein during step ¢c) a portion of the pipeline present on the reel
that is agiout A sipdigyingveseeichcbsrgingtdhelatiel2 arkl 38, WgBReh the kbpgorigtinteand

that guides_the pipeline into the body of water towards the floor of
the body ¢ *FERPPE e Rrg e st AR RO 4 e s
45-50, wherein transferring of the reel in step b) and d) incl udes
transferrjng the reel drive nmeans. associated wit aid reel. 52.
A ot hod St et (st @eeiane Fame1id fieuh s baulis Ao e

t o t he 51Quidingethapipatine/ededidiimo tettedy bbowbteansiess théBodreethefuodgobwaten
t he pi pelaying vessel. 53. A nethod according to any of the clauses
45-52, wherein transferring the interchangeable reel conprises the
steps: - dSncodpipatayindnesseaccdrdiogt@arsuipior ¢ladsea?d:3518omprisingi sngatcie

reel to q&g&%p&e BR Bho%%ﬁ ibl'iﬁo IL g the reel to said other
) suppo S8%E

support frafe. or an interchangeabl e reel
with reel couplers, conprising a support frane to vertically support

sai d rgel,shavi g - first._.ar t i .
vorti dr Iy AnsepRE Vel RRSESBIRES bipefh iR ol W b petpg g o
coupl er dnterghangeableaedlr @enpeinidgt her eof to engage with a respective
reel couplL&l.fiq 5Hd Teel; a second arm extending fromthe base
menber, sai d setond’ arm conprising a frame 25coupler at or near a
free end -whasesifibly endwindipe sitk wih an pesgoeidy inechavieglat tsasipinerwaking afiation o
reel, join pipe sections end to end, and a support frame to vertically support said reel, said

15 support frame comprising frame couplers to releasably couple with respective reel couplers

of said reel.

38.  Asupply vessel according to clause 37, wherein the support frame of the assembly
and winding site is arranged in line with the assembly line.

20
39. A supply vessel according to clause 37 or 38, wherein the support frame of the
assembly and winding site and the assembly line are moveable with respect to each other in

a horizontal direction perpendicular to a longitudinal axis of the assembly line.

25 40. A supply vessel according to any of the clauses 37-39, wherein the assembly line
comprises a frame and guidance members for supporting and guiding pipe sections, and
wherein the at least one working station and the guidance members are arranged on the

frame.

30 41.  Asupply vessel according to any of the clauses 37-40, wherein the assembly line
comprises a tensioner at an end of the assembly line that is closest to the support frame to

apply tension to the pipeline that is wound on said reel.
42, A supply vessel according to any of the clauses 37-41, wherein the assembly and
35 winding site comprises a further assembly line with at least one working station to join pipe

sections end to end, and a further support frame to vertically support said reel, said support
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wherein the second armis pivotably connected to the base nenber to
nove between:a horizontal open position for receiving said reel and a
vertical position for engagenent with said reel. 30 55. A support
assenbly according to clause 54, wherein the support assenbly further
i ncl udes feapaecanmEisingdtameupiplerstotreleasabiymoaple wjth sespeotive rebleconplets. of said
56. A sugggrt assenbly according to clause 55, wherein the support
frame an he 35 separate reel supports are noveable relative to each
other. 57.A support assenbly according to one or nore of clauses

54- 56, ei I ' (o \VA i .
espect | e actU B Bosdt dEeckuihd o A BRAC Mg BAuSeL/cBKisfgfy Wl sBotion
58. A s@ppteregetos siering pine sectignadp bojomsd. or nore of cl auses 54-57,
wherein the support assenbly further conprises a reel handler to

renove a reel fromthe support franme while the second armis in the
vertical 4dosi th Waterpaconding Retpuse ASiwhendn derpipgysention aloeoehiaiegaiad e

vertical J@fler hOudorMiPRRihg st tﬂé)smgwegéél ffEn the SsRATR RHNA"the - @

first armextendi ng vertica rom the base nenber; - & second arm
ext endi ngUPp@hirene obthg@ssrimiplepnd wingdifgséen t he second armis pivotably
connegped to the base nenber to nove between a 15 horizontal open
position for receiving said reel and a vertical position for _
engagenertd. wi HMetapd fqr@@rptgnug%lyjlam@g Bavpeinerph the fiegr ehebedy of yiatagsaid
steps:  mé@hoSLRRRHsidgNge tlags beel by separate reel supports;
a) providing a filled interchangeable reel by assembling the pipeline to be laid by joining pipe
sections end to end, and winding the pipeline to be laid on said reel at an assembly and
16 winding site remote from a pipelaying vessel;
b) transferring the filled reel from the assembly and winding site to the pipelaying vessel;
¢) laying the pipeline from the pipelaying vessel into the body of water by unwinding said
reel and guiding the pipeline towards the floor of the body of water until said reel is empty;
d) transferring the empty reel from the pipelaying vessel to the assembly and winding site.
20
46. A method according to clause 45, wherein the assembly and winding site is located

on a separate supply vessel.

47. A method according to clause 45 or 46, wherein transferring of said reel in steps b)

25 and d) is performed by a crane located on the pipelaying vessel.

48. A method according to any of the clauses 45-47, wherein step a) comprises the
steps:
al) assembling a portion of the pipeline to be laid in an assembly line by joining pipe

30 sections end to end;
a2) winding said portion of said pipeline on the reel until the assembly line is free to
assemble a next portion of the pipeline to be laid;
wherein steps a1) and a2) are repeated as many times until the entire pipeline to be laid is
wound on the reel.

35
49. A method according to clause 48, wherein during steps a1) and a2) the assembly line
is aligned with a last piece of the pipeline wound on the reel.
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b) positioning the second armin the horizontal open position; c)
novi ng the support frame and the separate reel supports relative to
each other until 20the reel is positioned above the base nenber and
the frame coupler of the first armis aligned with the respective
reel coupler of the reel; d) positioning the second armin the
vertical positio he ree the_sgﬁgort frame

n e) .coupling,t |t _—
/3"t ranstrri AgiPhed AERAES ey RE tedausps ArrButeh dPBRd e &4 Borton of
support s th@pipbitheguggeat bn Hafre@neat iSdbobt wEdshatvduad fromans feel isialighed with a
vertical regl, .e. n enpty.reel, froma s ort,. frame conprisin
& base S tatghiies H piaging ints fuetnadiohoE [AHarda e Mparat erHody 2t weter.
menber 5 a second arm extending fromthe base nenber, wherein the
second argn i s ,pivotabl onnected.to, the nbher _tq nove, bet ween
2 hort 2ol * aTuHRREgerdRY Ry ik Ee 285G MR kb e PPl e
posi ti on steprb)endalyacides trrisferdag the reg drivesmbahsestshasted aitpsaidi regl. t he
follow ng steps: 35a) noving a reel handler below the enpty reel; b)

transferring the weight of the enpty reel fromthe support frame to
t he reel SandRAenethod acabrdmntgatsusg 46 hehareie lthd supplytvieesed ispporet td thene; d)

i ot o RS Be VARG i BB b Bt Wl BURRRE) bl Biy et o
for reel-laying pipelines froma vessel conprising a reel support, a
gui de 53. A method according to any of the clauses 45-52, wherein transferring the
interchangeable reel comprises the steps:
- uncoupling the reel from a support frame;
15 - moving the reel to another support frame;

- coupling the reel to said other support frame.

54. A support assembly for an interchangeable reel with reel couplers, comprising a
support frame to vertically support said reel having:
20 - a base member;

- afirst arm extending vertically from the base member, said first arm comprising a
frame coupler at or near a free end thereof to engage with a respective reel coupler of
said reel;

- asecond arm extending from the base member, said second arm comprising a frame

25 coupler at or near a free end thereof to engage with a respective reel coupler of said

reel,

wherein the second arm is pivotably connected to the base member to move between g
horizontal open position for receiving said reel and a vertical position for engagement with
said reel.

30
55. A support assembly according to clause 54, wherein the support assembly further
includes separate reel supports to temporarily support the reel.

56. A support assembly according to clause 55, wherein the support frame and the

35 separate reel supports are moveable relative to each other.
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wheel , tensioners, and a hang off clanp, wherein a first reel with a
first pipeline supported by a reel support is replaced by a second
reel witth a second pipeline, said nethod conprising the follow ng

st eps: a) reel laying the first pipeline by unwi nding the
first red?, aAdugportasspmiheaqoopliid tnend Ovimara dfelayaesi®4-ohoeierdineacigdf the

the t ens'fﬁﬁ%ha SQ&% farPr% @E{I%g:d&? tvmﬁgqg%ehmeoacm}a rstgg%'ijust the Ien%th of theb)

closing t e I Bunch Ine is
supporte¢obymxhémbang of f clamp, connecting the end portion of the
first pipeline which has not yet passed the guide wheel to a
retaining systemin the vicinity of the reel; 15d) replacing the
first BedB. by Asippstesastnbladcording tpooeicdinat of dauspodaby. wherie el sopport

bet ween i I
peL e, SRty RSy e 5SSO BLBELIDY ALK RRchORiSbe
ret ai ni ngesyrstasm is in) thevertiorwesitiohg t he f| rst pipeline fromthe

retaining system 20g) opening hang off clanmp; h) continue reel

| ayi ng by unwi nding the second reel and allow ng the second pipeline
to pass &Per tiethed the traheferring ag interebangirablp aetticalspe e p supridrassg ng
hang qff Cgh@ﬂgngj) renoving the tenporary connection between the
first and second pipeline; 25 connecting the first and ‘second

pi peline end 3 basergeBBemeen t he tensioners and hang of f clamp. 63.A

reel and re-e|aﬁrHPWéxt&ﬁﬁr?g’@r%aflerorﬁst'nﬁ@n&@* d reel, said reel
support assenbly conprisin --.at |least two support frarres each

support frame? ﬁ%ioﬁéaEBﬁF‘F@%F'%HO’E‘dh%E?ﬁ%F?mPWe wei ght of the reel, and

each supRgieteih thaniRcHRl teh IBRKREBly:oRh&HIEH B tRE bARSREMBENE rﬁéﬁébetweena -
a skid cart which is skiddable aI onaé [aaﬁaSt one skid beam wherejn

a ski ddi MgrEAt oges PeRitPryYr ferelving spi 8 veilical esinn & gpgagsaen) with
the corr esassl sigd prtHdE Bmptifieg ae folwaasdtefsro support franes,

a) supporting the reel by separate reel supports;

b) positioning the second arm in the horizontal open position;

¢) moving the support frame and the separate reel supports relative to each other until
20 the reel is positioned above the base member and the frame coupler of the first arm

is aligned with the respective reel coupler of the reel;

d) positioning the second arm in the vertical position.

e) coupling the reel to the support frame;

f) transferring the weight of the reel from the separate reel supports to the support

25 frame.

61. A methed for transferring a vertical reel, e.g. an empty reel, from a support frame
comprising:
- a base member;
30 - a first arm extending veriically from the base member;
- asecond arm extending from the base member,
wherein the second arm is pivotably connected fo the base member to move between a
horizontal open position for receiving said reel and a vertical position for engagement with
said reel, said method comprising the following steps:
35 a)} moving a reel handler below the empty reel;
b) transferring the weight of the empty reel from the support frame to the reel
handler;
36



wherein the skid cart conprises: - a skidding frane; connecti ng
means to connect the skidding frane to one of the at |east two
support franes; - a skidding drive unit arranged between the at |east
one skid beam and the skidding frane to skid the skidding frane al ong

tEedgt Ie?st @med|§éﬂgdg|hgm‘arealrfcbm mersalp,b?crdﬁ—am@ unit ar;anﬁed on the
ski ddi n range. to en the reel for rotation of the re

r eel ang r eel d%JB%?Qggggée\é\ﬂﬁﬂr?)e%@drfm"hf&eﬁapmrgme (3 h%@’f‘té'iq\reﬂ'%‘
correspondi ng paidnserafcutadf @ S todhtaxisioiesedr e parallel to a rotation
axis of the reel when supported by the respective support frame. A
reel and reel support assenbly according to clause 63, wherein the
ski d céar t62canAbestadd fbe ebl-taging pipatinds fisin & Ndsseneahdtisinge: eeduppéit, lagyuide

oo e SRR b e AR e B S iapid St
assenbl y bgaoeeldupgort is replacesidbyGBsecatereel with & eemind lp@fite, il nsatipgar t
frames arg gﬁézlg?@eg?%w]r&gsu%ecommn path. A reel and reel support

assenbl y CRCEOY 63, wherein the skid cart is able to
pass a suppor 8) free{rizwmgomef st aipbl;neb:wl wwiridirgy the éfst saehpod geidingthesgipeline

suppoyp frame. Ay 4 f?\? lgu%@%ﬁe@?ﬁroﬁgf? %nsagne?sngncy th %%Rg gt 8%"{93'21@ ltr?eusse%

63, wherein the ree nprises a ro Ion axrs a
rot at abl e abob} dnsing th@harug officlamps, and wherein the reel drive unit

is configured )t(%vhﬂggr?eglguWhEB f]:slﬁﬁ\pgﬁh% is Ql?pﬂ%rtgﬁ)n%ﬁ ‘fﬂa% oﬁ‘%.larmgoelcor?n()dyrt%e

relative to the TOtation axrs asse
63, wherein at Itesagnd porbompeiithe tnst mbelmhevmcé&as@pthamad thdrgoidé wheel to a

configured to e i n outer contour of the
192pfa LBrtiithd Ak ity

cylindrical body o reel 1s no étmeen an engaged position
in whil2h sai ddbdmlﬁ@mﬁ ihgféaﬁg@géﬁthmenorsh’edl reel, and a di sengaged

position in w/ejk%ma aé&gﬁpidr hér? ao§r‘§m¢] rn&aﬁﬁés daa

all owing the skid car epen e reel

frame. A suppor @nddees RP”mﬂchrﬂﬁﬁ gt R'W"Cea’bé@hsirs’f\m@ﬁ@ i Stlms)rted@pdhq
frame is sKki ddalpétg,nﬁqg;%gteﬁ, second track. 71. A support assenbly
according to cl ause wherein the first and second track are

paral lel to eBcKissemctingthe first sipglis o edriBinnewysisMii ng to cl ause

70, wpgrein t@p@gmﬁ@hgndéﬁagmgorrprl ses 5first | ocking neans to | ock
the position of t he sugeport rame relative to the second track.
h) continue reel laying by unwinding the second reel and allowing the second
pipeline to pass over the guide wheel and through the tensioners;
i) closing hang off clamp;
j) removing the temporary connection between the first and second pipeline;
256 connecting the first and second pipeline end to end between the tensioners and hang off

clamp.

63.  Areel and reel support assembly for supporting said reel, said reel support assembly
comprising:

30 - at least two support frames, each support frame being configured to support the
weight of the reel, and each support frame being moveable along a corresponding
path;

- a skid cart which is skiddable along at least one skid beam, wherein a skidding path
defined by the at least one skid beam overlaps with the corresponding paths of the at

35 least two support frames,
wherein the skid cart comprises:

- a skidding frame;
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73. A support assenbly according to clause 63, wherein the skid cart
conprises second | ocking neans to engage with the support frane
thereby | ocking the position of the 10skid cart relative to the
support frame. 74. A support assenbly according to clause 70 and 73,
wherein in case of ccnrirecmg deasrto chwieshthk skikidid g frameHe ose ppibe it keasitwo
the skid cart is 31% %[n?égd both the skid cart and the support
frame along their ef)spe I'Ve tracks. 15 75. A support assenbly
accordi ng to cl ause skiddingieyeeinit arraaged beiveam thesas damstioner skitkbaesonand he
rails, and wherei i .
between the rail sggwﬁ%fer%éi%ﬁi yragcl:({g'drnggrab{gaai&ghggﬁl%égs%ggq 'Fy%eam’and
accordbng to clause r%drivm@ﬁfearraﬂghfé%wel&Kdiﬂln@él‘am:ﬁda)engﬂget\hi&l theegel for
conprises two reelfiAnAds @pd a central part in between the two reel
fl anges, and whereln the reel drive unit is configured to engage with
a radially seen outer contour of one of the reel flanges. 25 77.A
SUPPort o oM oRAROLH!sIfod Pafb BclSradIB BB 64 Gtibhe CORLAIhARG
said reel flange conprises rack rein the reel drive unit
conprises a g@éﬂ”‘stoiﬁ“@cﬁda'p@?fhﬁ@"% g P@éﬁ"@' togdrtadipg 24s Aothe real whap pyrported
sai d ggar. 78pyiheSBpiile 8fpRRtlaeaccording to clause 77, wherein the
rack is prOV|ded on an outer 30side of a rack flange, and wherein the
rack flange is configured to allow guide wheels which are part of the

reel drigg unipfrebiand4Bel@0pk &séhﬁ@%c@érdhﬁ@o EI@G&% éd, WRGI%m ﬁ@%k!@%rt%n
| east partially constraining the reel wt ui de wheel s.

support assenBPypkideebiod FPRf'tPB upferneath fae re\ﬁh‘fé*f‘ @l Sh'pP‘Pf@dd:lY tH%SWSIf’%t

i's 35configur gdréry deRingNhd RLRI dMei UAR t& bfdaevilfihd RRI @t kehdaamge of
the reel is nmounted on a guide wheel assenbly that is noveable

bet wedR an open position in which the rack flange is able to pass

the gui desswheﬁdrealruimdaeénlsqﬁﬁm £R8MmblyQiRchriinghid 6BuddEs, Qibfteh W eeleabtdwo
able to engage with the insi ce of therackflange 80. A

support assenﬁF@P%@@d‘?‘%ﬁ%@”P&%ﬁ%ﬁ@Bg8§°m\m98rp@#h the reel is an

i nterchangeabl e 5reel conprising reel couplers which are configured
to engageeTW t IB\ ,—E&Sg?-,%crgéﬂ/sﬁppo.—fi assembly according to clause 63, wherein the skid cart is able

20 to pass a support frame, preferably below the reel supported by said support frame.

68. A reel and reel support assembly according to clause 63, wherein the reel comprises
a rotation axis and a reel body rotatable about said rotation axis, and wherein the
reel drive unit is configured to engage with the reel body to rotate the reel body

25 relative to the rotation axis.

69. A support assembly according to clause 63, wherein at least the portion of the reel
drive unit that is configured to engage with the radially seen outer contour of the
cylindrical body of the reel is moveable between an engaged position in which said

30 paortion is engaged with said reel, and a disengaged position in which said portion is
disengaged from the reel thereby allowing the skid cart to skid independently of the

reel and support frame.

70. A support assembly according to clause 63, wherein the support frame is skiddable
35 . along a second track.
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couplers on the support frane. 81. A vessel for reel-laying of a

pi peline, conprising a support assenbly according to one or nore of
the clauses 63-80. 10 82. A vessel according to clause 81, wherein the
vessel has a working deck and a | ongitudinal direction, and wherein
the suppart agsebby assenidiyoatcdeithgad cladse 7OMitieRdn thedltstave Beédnattrabk @re
first track exte qz gq&@gﬁdicular to the longitudinal direction of

t he vessel. 1§a§@§ ° 7 ®laccording to clause 81, conprising a crane
to handle reels. 84. A nethod for continuously laying a pipeline on

he fl f a body. of i h i sing th . 20
provi dind?a. sOArT Seeli aroadliealRy"T o REvr HroRerel e Canarieas

63-80; 5 first lockibg mears/fodbekgtha positdn dfithe eubpait frampirgietiverte tlonsdcbad
support frane; positioning the skid cart below the filled reel; d)
engagi ng the F8E' drive means with the radi ally seen outer contour of
the reel; e) laying the pipeline into the body of water

b i ndi ] L d. reel ' ans. . . , f
o om0, BIEphEPbaslr) ABA0SFbafid 48 sBBARNS o can comoros sl
t he skid cart loakiag meposria dngageaipjloiite fuppontira@s therett badhgatbe posliiongofitios

cl ausg,84, m%g%ﬂ}g%ﬂtg"?% ﬁg%ﬁ?‘g(}ﬂeﬁ eportion of the pipeline to 30

be unwound from reel 1s a n Wi'th a guide that guides the
pipeline to be laid towards the floor of the body of water, said

al 1 9ni g 7Bel NG A5 PLILEMLRAcBHE 0 Bablier S HRPAY nbteTR 360BANE sRE E4R Y
track by using the skid cart.
being locked to the support frame, the skid cart is able to skid both the skid cart and

the support frame along their respeciive tracks.
15
75. A support assembly according to clause 71, wherein the first and second track
comprise rails, and wherein the rails of the first track are arranged in between the

rails of the second track.

20 76. A support assembly according to clause 63, wherein the cylindrical body of the reel
comprises two reel flanges and a central part in between the two reel flanges, and
wherein the reel drive unit is configured to engage with a radially seen outer contour

of one of the reel flanges.

25 77. A support assembly according to clause 76, wherein the outer contour of said reel
flange comprises a rack, and wherein the reel drive unit comprises a gear to

cooperate with said rack and a motor to drive said gear.

78. A support assembly according to clause 77, wherein the rack is provided on an outer
30 side of a rack flange, and wherein the rack flange is configured to allow guide wheels
which are part of the reel drive unit to run on both sides of the rack flange, thereby at

least partially constraining the reel with the guide wheels.
79. A support assembly according to clause 78, wherein the guide wheel that is
35 configured to run on the inside surface of the rack flange of the reel is mounted on a

guide wheel assembly that is moveable between an open position in which the rack
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CLAIM5S 1. A method for reel-laying pipelines froma vessel conprising
a reel support, a guide wheel, tensioners, and a hang off clanp,
wherein a first reel with a first pipeline supported by a reel

support is replaced by a second reel with a second pipeline, said

met hod conpri siamge it hblefto basstha guide eheel amd a dededIpayitiongintwhéctH the guide wheel
pi peline by unvmndn hefl i e pipeline via

t he gui de whedl atil %&%Q?W““ hgr{rslsl@neurrfsa%a(r%ag];éﬁg&ﬁ%négoff clanp into

t he sea; b cl osing the hang off clarrp c. while the launched first

pi pel i ne P

portion e%@%Pé'? gspsil%}éné)wancggi% Elugé %he?eﬁmh%gé%lg@?ﬁ m?er@r%geable
wheel 50 a retr@al nomgnwm‘eelmoupletmm enemonf;gtmd blﬂegam‘wﬂh ttspmélpe &eirpg
the first reeI l, e. providing a tenporary
connection bet¥ eerg%ﬁﬂ? %R)ggrrtﬁg@n of the second pipeline and the end
portion of the first pipeline while the first pipeline is supported
by the regaini t he
et ai mi ng oy fge S Ter bRty nd AR s b AR g
by unwi ndi ng heosemoteef theedbusgad380 owi ng the second pipeline to pass
over tje guide wheel and through the tensioners; i. closing hang off
clanp; j. renoving the tenporary connection betvveen the first and
second pi&3el i Aeveskel agenidieg ta wiepserfd . wherein thedessetins Werkiepideek artha t o
end between t fig, h@d?éaaem@a@namm mefsu(f)h@f&resse% dvﬁs%vmq RACOWEIKIG
to claim1l, V\,he|9e|n ep k. 1s perforned ng station

provi ded bet wdegk susd ”ﬂ%ﬁﬁ Tpidras Qﬁ@n@%@efﬁﬁ?%@%ﬁ*ﬁo Wé@ﬁﬂ'tu‘?}”alﬂ'rﬁ‘éﬂ%ﬁ the
according to ghaden 1 or 2, wherein the first pipeline is connected to
the first reel and the nmethod conprises the step of disconnecting the
end pdﬁtlon of the first pipeline fromthe first reel prior to

repl aci ngat he afjeks§dl ab&REING Yo dIABeHAC BRHpIsAR] a crdne B HERBRGEeldcCOrding to
one or nore of the clains 1-3, wherein the retaining system conprises
a retaining cable and a retaining winch, wherein the retaining w nch

i's confi guared N:ﬁetﬁba)fwd@ntmudwy Kgidg AQli mhaektrfecrro@eoﬂanb&uyldiwtam €l
portion of the first

method corrﬁ)rlglng the steps:
20 a) providing a support assembly according to one or more of the clauses 63-80;

b) providing a reel filled with pipeline on the support frame;

c¢) positioning the skid cart below the filled reel;

d) engaging the reel drive means with the radially seen outer contour of the reel;

e) laying the pipeline info the body of water by unwinding the reel with said reel drive
25 means;

f) disengaging the reel drive means from the reel;

g) moving the skid cart away from the support frame.

85. A method according to clause 84, wherein during step e) the portion of the pipeline to

30 be unwound from the reel is aligned with a guide that guides the pipeline to be [aid towards
the floor of the body of water, said aligning being performed by skidding the support frame
along a second track by using the skid cart.
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5. A nethod according to one or nore of the clains 1-3, wherein the
retaining systemconprises two retaining cables and two respective
retaining winches, wherein the two retaining cables are connected to
the end portion of the first pipeline, and the retai ning wi nches are
pl aced on a deck supporting the reel via a reel support, said
retaining system being arranged such that the retaining cables forma
V-door or V-shaped openi ng when congign&g to the end portion of the
first pipeline through which the fi can be repl aced by the
second reel. 6 A met hod according to cla|n15 wherein the retaining

bl f t t t t t .
renber ¢l A e BBraUD BPEieg L ARr o oo TRE LA BN BRUERe

first pipel |me| Tfensidbnees, bod adang bifickand, whetei ﬁfl&.t réd @itk iarirdthpipeline
tenporary can yeen the f and sec i pel ine conpri

nec n bet S I pe S

S 1o, whi oRuPETst ! BEPREdnoplaseh A7 BreRaiine Bhs sroiee e’
portion of trﬂimh@c.emwmusmgqaérfcmewmgrstm ch case the internedi ate member
remai ns connect ed and secon jne en, t alnln

systemis di sc%nﬁeeei%é'ﬁ'geige hf&§ obyam?%'?%g‘ fﬁé}é?%)h?ﬁdag“' Pl

t enporary connecwlacthelgerdwama;etﬂnﬁadghrtﬁéteaaudnéreca@adh@hmj ¢fnaampnﬂit6rtr$ee a
sling, and wherein said sling is provided directly between the first

and second pi pel A%, so that disconnecting the retaining system al so

i nvol ves the rignmosihg tiie hdigy dfh¢i@npedi ate menber.

c. while the launched first pipeline is supported by the hang off clamp,
connecting the end portion of the first pipeline which has not yet passed the
guide wheel to a retaining system in the vicinity of the reel,

d. replacing the first reel by the second reeli;

e. providing a temporary connection between an end portion of the second
pipeline and the end portion of the first pipeline while the first pipeline is
supported by the retaining system;

f. disconnecting the first pipeline from the retaining system;

g. opening hang off clamp;

h. continue reel laying by unwinding the second reel and allowing the second
pipeline to pass over the guide wheel and through the tensioners;

i. closing hang off clamp;

i removing the temporary connection between the first and second pipeline;

k. connecting the first and second pipeline end to end between the tensioners
and hang off clamp.

2. A method according to claim 1, wherein step k. is performed by a welding station
provided between the tensioners and the hang-off clamp.

3. A method according to claim 1 or 2, wherein the first pipeline is connected to the first
reel and the method comprises the step of disconnecting the end portion of the first
pipeline from the first reel prior to replacing the first reel by the second reel.

4. A method according to one or more of the claims 1-3, wherein the retaining system
comprises a retaining cable and a retaining winch, wherein the retaining winch is
configured to provide a desired hold-back force to hold the end portion of the first
pipeline.
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. A method according to one or more of the claims 1-3, wherein the retaining system
comprises two retaining cables and two respective retaining winches, wherein the two
retaining cables are connected to the end portion of the first pipeline, and the
retaining winches are placed on a deck supporting the reel via a reel support, said
retaining system being arranged such that the retaining cables form a V-door or V-
shaped opening when connected to the end portion of the first pipeline through which
the first reel can be replaced by the second reel.

. A methed according to claim 5, wherein the retaining cables of the retaining system
are connected to an intermediate member that is connected by a single cable to the
end portion of the first pipeline.

. A method according to claim 6, wherein the temporary connection between the first
and second pipeline comprise a sling, which is provided between the intermediate
member and the end portion of the second pipeline, in which case the intermediate
member remains connected to the first and second pipeline when the retaining
system is disconnected.

. A method according to claim 6, wherein the temporary connection between the first
and second pipeline comprise a sling, and wherein said sling is provided directly
between the first and second pipeline, so that disconnecting the retaining system also

involves the removal of the intermediate member.
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