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Under sea Pi pe-1laying Technical Field This invention
relates to a vessel for laying a pipeline at sea and

wo o008/10mssod of | ayi ng a pipeline. The inventiPCI/EB2008/001789

concerned particularly with the path al ong which the
pi peline is guided by the vessel. Background of the

I nvention When | aying a pipeljne at sea one of two

nmet hods is conmonly used: éi ther the "S" | ayi ng net hod
or the "J" laying nethod. The two nethods are nanmed in

accordance w th thepgaagsakh §ﬁégelg%gab$d by the

pi peline during |ay . . the pipeline

| eaves the vessel at little or no inclination to the

hori zontal , adopts a Jpesfiticall@Fieldi on in the water

and then returns to a generally horizontal disposition

on the seabed. In "J" laying, the pipeline | eaves the

vessthiat iavehéépnorelartkiscalo iancleissatli dlomand ey a

t e ly red id 1t n

piggg%ggaéﬁy E%rgggn¥gl%dﬁégggg?%gt1b§%fﬁ£Q§é%ﬂ§%1§né The
inveetésn LA Fapcrgnsdpskintd qud agdep Widtherthtaath along

whﬁ@ﬁeaﬁgdﬁlﬁell e liayignd deas heeore vay @t tractive
because the pipeline naturally adopts a vertical or

near-vertical orientation far fromthe seabed. "J"
laying is not, IBaskipround ed£rtiesl Invehtiéonwer water
where the natural path of the pipeline is only ever
inclined at a shallow angle as it passes to the seabed
and Wsenl| agiynggi @ pheedfioee addvsedt ageousf tWemethods is
gL, Ng F@dveéﬁ%lhe tih® ing/pni 'ng RO Rl 41 v g

equl p 'ayi ng an aylng and t hen
l{i.‘él@ﬁo@@‘éhﬂﬁl chThgyithg FEdHRidfue i NME] i ccordance

wPeht tpel @én@@é@ shhgle |a$i,oﬂt‘é\&e £ hRN ghnsetirsd agd o1 g
sol ution_beg g g of. the size an cost of the eq_ﬂg
12%40Pr edIPAnGt hefYdHut ithE PH&S ¥

liotpeosirdroaih dllhaywemsebiumeMﬁqﬁiﬁdnidlr'ddnpt@m&r
sggepg§ RhL XEESQtE%naQ% %%e water and then returns to a

generally horizontal disposition on the seabed. In “J”

gef at

laying, the pipeline leaves the vessel at a steep or
vertical inclination and the inclination steadily reduces
until the pipeline is in a generally horizontal disposition
on the seabed. As interest in laying pipeline in deep
water has increased, so “J” laying has become more
attractive because the pipeline naturally adopts a vertical
or near-vertical orientation far from the seabed. “J”
laying is not, however, preferred in shallower water where
the natural path of the pipeline is only ever inclined at a
shallow angle as it passes to the seabed and “S” laying is
therefore advantageous.

When designing a vessel it is in principle possible to
equip it for both “J” laying and “S” laying and then to
choose which laying technique to use in any particular
case. That is, however, an unsatisfactory solution because
of the size and cost of the equipment required. Another

solution that has been proposed is to provide a “J” lay
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a variety of angles according to the depth of the
water. A problemw th that solution is that the sane
W owe0hss to be able to be operated over a w PET/EP29g£001789

of angles, which, for exanple, makes it difficult to
provi de wel di ng stations on the tower. "S" laying can

be enpl oyed in deep water ﬁ?\él ded t he pipeline being

| ai d can be supported from't vessel until it has
reached a relatively steep inclination to the

vagstzonhalinidhatnehowevehy ke %%rﬁ wrﬁﬁ@a@@l& any of
Iength of support, becausg the radius, of ben Jgotr}ge O rer.

awhrERCEKeCpi B@lgllﬁé B5FOBEIEG0| et 4R q A

pﬁﬁlpeémawhyhl ﬂhhhe sodse ioh liar geladj aed eyane paiwerneshas to be
app oach L9, RLOYI din " S ng. ve .

g é pPBSFS. ng gvseé:m%sg%r?gréﬁ gg vogfsser}g Wi ih Vfl\l/\%%h’ for
ekerepse, Foekeganpl difl$cy 125707 p8osticles walshing) stations on
tﬁér@ggggent Anot her approach to providing an "S"

ayi ng vessel involves providing a nonohull vessel as
shown>”f bRYERENERE, ben cUB 19 YESE 17 Heom wahaintRiRY ied the

pil\ﬁémlgéebeSﬁ subaeCsnbbe “eppirded tﬂ}:ﬁﬂmlﬂhélafbssel until
grOVI e a

atively roll-free envir nment for_t
Bes| s;ﬁﬁﬁbegna' Kb TR R D WA L1 Sihod o
herihentsilde Tha&, céoeserpi peduytary patdniddieble length

oY SF e, SHSHUNMR A D0, B D e A, "4l
pipeliBkathneby babgecdedugist lamdteasoweanecially in the

cdksadyantagesq¢ameaked plipead imuohul | vessel . In order
to benefit fromhaving a nmpnohull vessel, it is

desi PaBI @PPEOREBp tPhQrG’ﬁ’ﬁféiﬁé’ugoﬁél oSt HE XA gresgel
i86BLibe8SppOFSHRNG, awkiche spibmerdiing d hee 1aLlessidly twin

facilit Wh | ayi [] t [ it

<8hac nEShPEPEPIEa 8 drodiad 1§ IS GHoth Bt
aprefigbmenat edAppbpékirnepproaaheelo gbwigliray arhe’S” laying
?égghl SVQXVQQWEngqgl ?e r%%woﬂﬁfﬁ‘%%E%éf“éy gﬁgwn, for

arge di aneter | pe I ne I'S usua form
example, in US 5,823,712. An advantage of a twin keel

semisubmersible vessel is that it can provide a relatively
roll-free environment for the pipe laying and also
considerable amounts of space to either side of a central
pipe laying path on the vessel (also known to those skilled
in the art as “the firing line”). The extra breadth of
such a vessel and its relatively large draught are,
however, disadvantages compared to a monohull vessel.

In order to benefit from having a monohull vessel, it
is desirable to keep the dimensions of the vessel as small
as possible, while providing the necessary facilities.

When laying small diameter pipes it is sometimes preferred
to provide a long length of prefabricated pipeline on a
reel and to lay the pipeline by unwinding the reel, but
especially for large diameter pipelines it is usual to form
the pipeline from discrete lengths of pipe each typically
about 12 m long. In this case it is desirable to weld

individual lengths of pipe into prefabricated pipe lengths
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the pipeline fromdiscrete | engths of pipe each
typically about 12 mlong. In this case it is

walemsnetBe to wel d i ndividual |engths of pipe PCI/BP2008/001789
prefabricated pipe I engths(also referred to herein as
"jointed pipe sections") consisting of, say, two,
three or four individual |engfhs of pipe and then to
wel d the prefabricated pipe Itngths to the end of the
pipeline as it is being laid. Such a procedure enabl es

(41&o SPSPQrPEd'f 2% RErkenbPa s PGLeRTRM Pigle tdrate MK £h

woul d apply 1 f each individual pipe I'ength were wel ded
ComstgFANFoCEhesSaid &FOr h&hgeFelOind O iNdividhal henpgths
of hlgiyéﬁéﬁh i:ﬁ_efl_eﬂ_@i w@]gldt @ haC poETedat i&:a}/‘bfébcﬂ!p’ﬁgaétdlaérh@tm"s to
and ot he cilities for preparing .prefabricat i pe
t?%nﬁ?%s9%Aﬁﬁ8n8ﬁ8F 19§s§§ll%sl wﬁ%ﬁﬁqkﬁﬁgét)r§%?$ﬁg
pnbeadatesenahhds theosgeed ofr ddydag He & ecictdmied over
i n [ S,d bt i, t Q.4
haF A ChrReREY %Eg*iit i PaT RO B IR A d e, were
webﬁg@h}nstaaae§0;@ ehengi gdl ithe Faingg ing x| dsel s olaid.
Thhe 8XESyeEsko! hkNgeqii®cOltld G fdn b e CsESstations
only alittle OSCI||%tIn novenent atj%gs wel di ,
2R aPTRRE. TACHDABRERI 1P&s BEIEPGE 1F PLIGIAPTCE e
165900823, 712. The vessel has a horizontal pipelaying
path_ in th gign _of the ralli i s of the ves
bna phiehaBphTokRaras ddbstRretiie Rt Eid gt o
seé &hd, véssekdendtaccedusdattés &f fidnt gt edre (hoWing

a&pd ﬁhﬁag?cggsagyd@%liqia%qestt%t iR fiafe Wal 018y "eWht ion (s)
refabricated pipe lengths to the pipeline and at the
ago‘(ﬂhé?heénﬂ?é’t BERfabrd cedest S kedi9ttenist fidRA the the

pPbeeihaepbehyeenithe1veeselo amd the seabeachl1im@ys detie
-SPyRLvLde santoblod bencig of, Lhg g pely 1e, vy,
mprepentsatr ohet he lategn safattikmsvessel hull and that is
?;na%‘ I%BEEFHEE”B%E%QHG o0 t'h[}%t @ plauthall 0e

gth' o e vessSel "hull. e pipeliine erefore
US 5,823,712. The vessel has a horizontal pipelaying path
in the region of the rolling axis of the vessel and this
path extends substantially the whole length of the vessel
and accommodates at the upstream (bow) end the necessary
welding stations for welding new prefabricated pipe lengths
to the pipeline and at the downstream (stern) end
tensioners for tensioning the pipeline between the vessel
and the seabed. 1In order to provide controlled bending of
the pipeline away from the horizontal a “tail unit” is
provided that projects from the stern of the vessel hull
and that is of a length comparable to that of about half
the length of the vessel hull. The pipeline therefore
leaves the stern of the vessel hull at an angle only gently
inclined to the horizontal and the tail unit provides a
long extension to the vessel.

The arrangement just described is useful in providing
a lay path along which to first weld, then tension and then

bend the pipeline but has the disadvantages that the part
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| eaves the stern of the vessel hull at an angle only
gently inclined to the horizontal and the tail unit
w@e@siloass a | ong extension to the vessel. The PCT/EP2008/001789

arrangement just described is useful in providing a

| ay path along which to first weld, then tension and
then bend the pipeline but ha as t he di sadvant ages t hat
the part- A - of the plpellne being laid over the tai
unit is exposed (which is a particular problemin icy

O%%ﬁési)lﬁeglhgabetltﬂ% head arRRIH ethd @ dihe wessels bé’x;Bc'S‘@ed

peline is appli at the end of the tail unlt Xm
(PeERhChSt ar PP SFRdm: P& BAFt it e ¢GRS lofand that the
1géavat>p11@8 ‘tbeth%S%|sstellalh>yt h:eleStI:ﬁIp’Elené hies vgssEled at

th .
08 eRE GEcSBr. Rt Srat SBIER 6T TR LT orRgn the
bprgvedéra rforahirel ofegmelviftor) Icdyitihe aver gl ittearanthe stern
o?ercﬂgdvggsgilyrﬂgla apl'dp%la'nn%h‘#yegbsad\ela{ S PEge moments

ates at [east sone of ges descrlbed
é@éqées$nﬁpwﬁéﬁyV@ﬁsﬁﬂe | nventi on Accordlng to a first

aSpe@t ok bheoba\é%t loFn twéerlemesmqr&wtdfdp@mwlrhonohull
VESS

for |n a pi pel.i ne, e ves [ udi
VPSR e 0 kBRs 1T Pea] PR " A IS i Legy

ptbelmnpehraylchg op@trlmommsl uﬂemmgapsatsr edam poad it asordadf the
d%ﬁ éubgagngla quge%P%&Qh and at | east 10 m above
e roI e

dentrée ‘vessel and, towards a
first end of t he vessel hul |, a downstream portion

that is downwardl gu{nﬁglﬂggg aygq!, InvehtSorent ers the
water at a locati nd of the
vessel hull. By taking the unusual step of positioning

tﬂe A@l&lb&aaﬂgp%t iaOTfti%fstt ﬁ%p@c&eltoa%imga pﬁixkemeidﬁ ablgyee is
e.ro I N S e es econes Sl eto
oEPgirgE & MRS voea de AT & T bt i

vasgedeinaigeiah weheri ctheptshsliwridsstd gi My gaoidpbelaying
pQEREe%h%?@ihot%%eﬁ?ﬂgygﬂ¥%§ﬁb£€h includes an upstream
portion that is substantially horizontal and at least 10 m
above the centre of rolling of the vessel and, towards a
first end of the vessel hull, a downstream portion that is
downwardly inclined and, in use, enters the water at a
location inboard of the first end of the vessel hull.

By taking the unusual step of positioning the upstream
portion of the pipelaying path well above the rolling axis
of the vessel it becomes possible to provide a monohull
vessel which is able to operate in a wide range of water
depths whilst giving good protection to the pipeline as it
leaves the vessel during laying at what may be a
substantial inclination to the horizontal. At the same
time, because the pipeline enters the water before it
reaches the limits of the vessel hull, the pipeline can be
well protected in the region of the surface of the water
where it could face a great risk of damage.

In the first aspect of the invention, the

substantially horizontal upstream portion of the pipelaying
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| eaves the vessel during laying at what nay be a
substantial inclination to the horizontal. At the
W@ 2098/10716€, because the pipeline enters the waP&F/EP2008/001789

before it reaches the limts of the vessel hull, the

pi peline can be well protected in the region of the
surface of the water where it could face a great risk

of danmage. In the first asﬁééi'bf the invention, the
substantially horizontal upstrean1portion of the

p£tRE18YLPERELILLY BECHELIN Yol live Thndhti%e (00

centre Vesse

rohiengi 9f BeScVEBER1bel dW @n@ogamrﬁ iofl 15Ol RIHE P

dé’@éﬂﬁé‘éﬂ BetLbioanef shB%tBhﬁi@.'a@MfW%o&ﬁtﬂbdt%lz%ﬁ'éﬂﬂeeﬁﬁ
m above %he centre_of rollin

of the vess
PRF et eFaBf ythRePyBSLAYIRG P Illf‘d@g) “I\;chl ?es TRt hethe

C@ﬁﬂrenofhEoEEghgnoﬁfthbSVkBB&ﬂ end, separate portions

on 0ppasLLenslden ol the PiRshaxing Rl BY BOWMLG ine
FoLle the) oha s

portions o on eacC g pI pe |ne as
and pastks rﬁg@onhefwatt@r fanrdstt mfmghsetpraerasnﬁfml@tlons on

oﬁﬁagQBeoélégg wat Ehe ggﬁ%qla@lllnxg 3R, Pr & Glian d g he

Ee Ine I.s provid séparate portions nmay define
PRt &ABRF0SEJT ohﬁéél OBUFaﬁPefSérd&ol e Rig§ Hene as it
p@@gé\@emntbeﬂha waeess ahdat hrpwepet hd duverddd sﬁegamh odf the

e _vessel hu t hat, enh th biljt
U B pi REPPRUS1 AVt HE P ob O SHarD O | S8 8 HHE Yookl
pFbeidepgarate portions al so preferably defi ne between

! hemhfle ! BEBE2AL0ALALT 1GREN Al G AU LHTr (I e &1 AR Sifpoo

t he pipe ss to a ottom
buhepryessspbhil Fhﬁéif dedine bedeees tHher ia StearP dfhathels

oMessst BHlel flIB% %%@abfft @ HROKIIaRS MR 1be drpitethifhces the
one anot her above the waterline. When a npnohul

ageeseibisitreqtt BhleaPlﬁue&élrﬁené”b}hes"rquﬁrhg'h%% it leaves
t]@é petkspelusughky skpavras et pertdssel aAlsd heresfiefabsp define

b& DAL L NeLYES S e MRYES (FQIWATAS AYriNg PG A9 that
enables the pipeline to pass to a level below the bottom of
the vessel hull before it reaches the first end of the
vessel hull. The separate portions may be joined to one
another above the waterline.

When a monohull vessel is used to lay pipeline by “S”
laying, the pipeline usually leaves the vessel at the stern
so that the vessel moves forwards during pipelaying.
Accordingly the first end of the vessel hull is preferably
at the stern end.

According to an especially advantageous feature of the
invention, the pipelaying path begins to curve downwardly
upstream of some or all of the tensioners. By introducing
curvature to the pipeline early it becomes possible to have
the pipeline downwardly inclined at an early stage in its
path towards the first end of the vessel hull, thereby
enabling the inclination of the pipeline at the first end
of the vessel hull to be increased. Thus it is preferred

that at least one tensioner is disposed along a portion of
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Accordingly the first end of the vessel hull is
preferably at the stern end. According to an

wW@aeadHBd y advant ageous feature of the inventPGHEP20h001789
pi pel ayi ng path begins to curve downwardly upstream of
sonme or all of the tensioners. By introducing
curvature to the pipeline egr%y_it becones possible to
have the pipeline downwardly Tnclined at an early
stage in its path towards the first end of the vesse

thel pipkhgyeRy gaabl ikhatt Re iinEiinald Abwd e P Pelibtve to
t%% the first end of the vessel hull to be increased.
u

d. .
EPFFrﬁémpPQF&lPé‘d hatNSaPIREAAY g1k Rafyi ef 1§ 1S more
pdesposed ahangaalpahls armfildieny palaydigpqpsdd dhatgi s
inclined dowwardly .rel.ative.to . .the upstrea ortion
PR eI RS o SRR PIE 1Y i3 K5 e et i TGRS PR fdyn-
wakflyheelshsivensgios tiwee ugisdpesed radmnigerporfl | s pip¢ehaying

pRtRel aying path that are inclined downwardly relative

to the upstream portion of the pipelaying path.
Upst PRERTBRM RE TofsiteReionatfe tdisitansiPn hien the

p@h@@hh@ei'bso@f CORWs2E Mt Herfiert Al id WY therefore be
dt eregﬁre be desirable, in order to cause the $L£ellne
EBLFBPLGw ARcOFdEd F&t FaUss RIRE o Gdr e T e5etrd

cnovedr path;, beahiavg age ret ndre predsunee ddlisers heor
b¥§?ﬁﬁ%; Bégﬁ‘ﬁrséb he! gﬁ' A8HONC Bl dTPNG DIESSLE preferably
rol'rers I nE B i

. I Sposed a the pi pel ayi’ng pat h UpStreanm o
inhéudeAsporeprs froreprassisvy e o ldiqd idispased aa bomyethe

p§pBiLYYREt bQRh E%@EQ%%HPQ&S%H&?ﬂ%ﬂéfﬁﬁéfﬁﬂfé§5¥k$§%ing the
provi ded between tensjoners to generate_the curved

PeBRLLBAr APFBN AaRYFIES &BLSGUTRE i5iTes s reF e Heressure

rbeNerenNphy. aVBer eer efireivarRel ittt eI ioddrd to generate
' pressur " it .shoul querstoo that the
r

|1 d
epBr R PEed, EBn e igin AR A F e dthe et e on the
tangipokker, bhklre catfergindeari s mecle drersgim ltas a “pressure

réiié?ge%”%ﬁgﬂﬁda%' Y JAUR M ASSYL Ee&rﬁ e to be
pir pelrne. 1nhe present 1 nvention Is particu arlf
upgprpeapfeinoa broad sense as covering any roller, ball,

caterpillar track or similar arrangement for applying
radial pressure to the pipeline.

The present invention is particularly applicable to
pipe laying arrangements in which lengths of pipeline are
welded in turn to the end of the pipeline as it is laid,
rather than to reel pipe laying arrangements. Accordingly,
the vessel preferably further includes welding stations
disposed along the pipelaying path for welding further
lengths of pipeline to a pipeline being laid along the
pipelaying path. The vessel also preferably includes
prefabricating stations on the vessel for welding
individual pipe lengths together to form lengths of
pipeline, each comprising a plurality of individual pipe
lengths. The prefabricating stations may be arranged to
weld together two, three or four individual pipe lengths.
As explained below with reference to an illustrated

embodiment of the invention, certain preferred features of
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WO 200d/10118¢ her than to reel

pi pe laying arrangenents in which |engths of pipeline
are welded in turn to the end of the pipeline as it is

Accordingly, the vessel preferably further includes
wel di ng stations di sposed al ong the pipel aying path
for welding further |engths_of pipeline to a pipeline
being laid al ong the pipelayi hg path. The vessel also
preferably includes prefabricating stations on the

tNt@Sﬁﬁ{zeﬁ@ioWebQéngahrlﬁ‘i'c\ﬁllﬁliqy Ripe dths é@g@tbgylﬁg o

e T hiF Ja0E! Opi B FEAGiRe. PHRS prTaiil i Agout

tis¢ atndnsfmapebpipeddnged mmemsajm(nxgduﬂeﬁgthstngebe
| . pi th
p]\?\ﬁé%%lgy{ égghvkggf’ﬁ gﬁlo:oﬁ.lekig{% de%‘lsnbgfépg@&??dlr@e %% fro

erence
thngenténatheeraghnopr eborited ¥ erat urldee aizteh%akpm@mtmg\

s’@é@ugﬁ‘gt asel 9&&&%@5@% 8@ et SHidn |y g 11 &y pup@' wsel
made u | engt hs of about 36 mto

Pl p
t%%d“%?‘g%ﬁ%mppﬁéwﬁé théh% Prﬁ&ﬂlﬁé”i%g?%fshna%l‘b‘ée "Ehe
upsefebmi patedohr em t‘i‘&@thFb@lfb?yﬁf@C@aCHh alkwuﬁoﬁé% thah 10
ree eac of_,a

f ngt h
230 BF b P L RSt BFROna A b bty 1t b e on
velesgs below the pepeuagﬁngh@anhnandnnqmntofnthﬁttﬂpace

acﬁ’{}é’ﬁ%%é&gsﬁ sea' REE bl}%flé%? c%aevb&orsﬁ &5611;?% lffélr? ths.

pi pelaying path s nore‘th ove
axi sTle¢ PRefobsiertinFeséaits fsade o ONVEsTEreder ow

dw@l@s@@ i UH gaten@nqpﬁq%&g&m@tam@m% entitled
apri catil on

ageous
PN EPE Y o R bl s natarar oAty e b T by b
vassdist) osedhi angKtpat eetfea:m@ide:atzm,(ﬁﬁMﬂﬂDe@ on 7

ent|t Pref abric n strln on board
p %gglng gésse g % tﬁf 34%% 3&%1 %ﬁ1°n are Pully
anGGQ¢ﬂ&;¢dfhEeelonbY wafeKGEME7 Thee corg 2t saodl/ o hahet

BOpLLCoLLO8eer LU Lok GRPURRL NIl IR of he
f%‘%ﬁﬁsoﬁlﬁa%ﬁﬁéo#poﬁaﬁeU&]wa&ferttheaﬁwamﬁfelson In
p&ts£é@sged, | fhthelmBabent PP iGRHtOkpd M cation may be
amended to include any of the features disclosed in that
application. For example, the feature of providing pipe
processing stations able to produce double-length and
triple-length pipe sections may be incorporated in the
present invention.

An advantage of the vessel according to the present
invention is that it may be used for laying pipeline in
both deep and shallow water. When laying pipeline in
shallow water the amount of curvature introduced into th
pipeline before it leaves the vessel may be deliberately
less than the maximum allowed by the vessel design, but
when laying pipeline in deep water it will usually be
preferred to introduce as much curvature as possible. I
configuration for introducing as much curvature as
possible, it is preferred that the pipelaying path enter

the water at an angle inclined to the horizontal of more

pi pe | ayi ng arrangeP@&HER2008/001789
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particular, the clains of the present application may
be anended to include any of the features disclosed in
WO pB/16f3pd | cati on. For exanpl e, the feature of PCT/EP2008/001789

provi di ng pi pe processing stations able to produce
doubl e-l ength and triple-length pipe sections may be

i ncorporated in the present invention. An advantage of
the vessel according to the present invention is that

it may be used for laying pipeline in both deep and

tﬁ’élﬁﬂ bOMé‘?E@és W‘@“ﬁte| &ﬁé‘xﬁﬂltdﬂi H@Jdl&l&dt{h&?ﬁﬂﬂw Wl Bfbe
n 0 rva e i ntroduce | Nt O
oBEFLREBLE MeLdoHePREt, SEoh e Yl P hat U hedsipeline
cahanonBEaﬂaxanunwallllO\g@dmemaJﬂbe bees;_miatnt&a o abu:tmall
df@ﬁgtééyéﬁgefﬂ&ﬂg g\%n' '%odre%p A&l di am"&tér cﬁ‘éi%n?e
prererre oln uce as ﬁUC rva ure as p [
I n aWbdhbtgdtatsomiftdini rtheocﬁqmmg ofs thehintevatom efor the

v88sBPS8LbLeovii el S0P an‘i% U}attﬁé"?l%éjflr?é"&gcepaéﬁe

enters the water at an_an i ncline
PhBEL BBt 4F BFappLECRanS0 &ds thiesmsghunt is

preeémaw t@ﬂathfﬂhe}/\ﬁvldssl%q Cfbir&IHéa:thldtMt%deszi}enﬁat@ﬁﬂ‘al 1 ramp
C at ure ha el i.ne can ol er e a W
Been Y ShEa g Barsr SFo b M i s O st it en 1
cohaacted atl ange dpamEEem.mqmd|ﬂuathNnHuml|¢f|Ehe vessel.
pm@&gb&getﬁgo 8wl tl %HL%%N' 41% YE5SElm e¢
|ne onc e prp |ne

provi ance (0] € pi
lpgahqdyinr 6het heghgn odf tihise figsdelend tof sthy efessel hull,

pir@aéraia@ vessehrhubithehe nelisdes RN dﬂﬂt@{@a}egm hull.
ines a part qf the pipelaying path and wh

SvgflCaﬁﬁgeseaeaﬁsoﬁéab&ﬁst AR RPN R PG ARANG Hof the
pypssehe Poetekabby atke aci@\m;sttmarmeafgirofoﬁ hehe Mgt eehal
ram bl cgteg ?n t.he re o% o&'tq$ first endegg theth
gse Kal 5 € eraBIy i‘nyoard He AT en ]?
veheeWebséﬂ hquefSuablanramgamaﬂdpwn&ﬁﬁ&amLﬂndmmf the
RSB0 G DL, £ 6 1400, e
MPEQi BAS ﬁﬁ@bﬂg pPacethad By Mh @elow the waterline. 1In
this specification, the pipelaying path should be regarded
as the central longitudinal axis of the pipeline. The end
of the internal ramp is preferably inboard of the first end
of the vessel hull and therefore the pipelaying path may be
still further below the waterline at the first end of the
vessel hull. Preferably the pipelaying path is more than
6 m below the waterline at the first end of the vessel
hull.

The internal ramp may be pivotally mounted on the
vessel for pivoting movement about a horizontal axis
transverse to the longitudinal axis of the vessel. The
ramp may then be pivoted to a desired angle according to
the inclination required at the downstream end of the ramp.
The internal ramp therefore has one extreme working
position at which the inclination of the ramp is at a
minimum and another extreme working position at which the

inclination of the ramp is at a maximum.
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vessel hull. Preferably, at the downstream end of the
internal ranp, the pipelaying path is nore than 2 m,
w@eastares preferably nore than 5 m, bel ow t hePCT/EP2008/001789

waterline. In this specification, the pipelaying path
shoul d be regarded as the central |ongitudinal axis of
the pipeline. The end of the internal ranp is

preferably inboard of the first end of the vessel hul

and therefore the pipelaying path may be still further

bel oph & hgampt E‘:le'f@%a%tlyt e dupitls @ ofa tﬂ'@Lé‘@ﬁﬁ@iy short
hul | Preferalythe pi elayl pathis nore than
PREFLONt P RAPCFFREal MRS (8 Tartd DRSSt L dhgth

oﬂﬁthe Hbelz?heamabrbg@ntmym ko mnegtlaiﬂammlurnteﬁﬂb calmd the
the,vesse votl n nopvenent .about r1.zant.a
LeFEN o B, butre S BheD Vs RRe in Bha 1 P een 0.05
an@sg8el0, Tardr anpembpdiimemtise ofi \rdteed nverd: idesidescribed
bé‘f@&etﬁ‘éc%‘éhgg '%Ob(e%ee%c'o' Rt 100 T Uﬁ! re%r?éré héhe

downstream en he r anp he 1 nterna

ipgeiepbienha 6REe &RMPers WJRJISI’Y@%I tﬁfmﬁ%trm%

pissetaﬁhynabpw Qﬁethhrealmdlir@ttlfbdﬂdﬁ MHB ahp is at a
anot her exhr eme wor ki ng oscltl qn at_which the

AR Rat | RS oF UERE TPEfp O S M Pe
apiesesnbky cﬁocruplxampmel yoyanroezllaig wel Iyl estrordn pdrd i amefin a

th of th
d%%??‘\z!g%ﬁkrsggf}éc Ion o%ht%hgj &J\r@%&ng{benﬂaﬁgp}gandot he °
| engFarosompeabpllicott iomes \rdss dintier narleframgb|wi bethwenl 1
t9a951§ngeguggeda@@ bﬂl%%waé“%ﬂﬁéﬂ¥h%{“hdﬂ“@§géé¥hlly for

descri bed ‘below the ratio is tween O.
lgwnéreg {RedeRBI FALEILorM 96D Wé‘trearm?qlé‘%df}etﬁlt%ﬂ s thedgpth

ofahbos prehenabbymappky maemet %51&@Ul@tﬂc@rbcﬂfnécf\t§ an

r [ at a he c vatur of the interna
et ETPral, PhuB B Ut an e g oA & by T i S o g ine to
bensthporaap untaldlllte(rtelaco:rmasr aanst@regmn dndileination. Thus,

<RLPELaYLRTEG by, ER SURR 130 LGRS e LTl on
WP Bevar PEhS: Y

'S reqwred to qgui
d@fp@esné phut @ipé@ﬁalplly?efl@rylng path and “hich is

connected at an upstream end to the downstream end of the
internal ramp. For operation in even deeper water, the
vessel may further include a further ramp which defines a
part of the pipelaying path and which is connected at one,
upstream, end to the downstream end of the external ramp.
Preferably, the substantially horizontal upstream
portion of the pipelaying path is substantially straight.
Within this straight section welding stations are
preferably provided for welding new pipe lengths to the end
of the pipeline. The length of the substantially
horizontal upstream portion of the pipelaying path can be
defined in either of two ways: firstly there is the length
that begins one prefabricated pipe length upstream of a
first, most upstream, welding station for working on the
pipeline - that length is referred to herein as the active
length of the substantially horizontal upstream portion of

the pipelaying path; secondly there is the length that
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laying in deep water (deep water being defined as a
depth of nore than 1000 m) it nay be desirable to
W@ 2aWRaetisan external ranp to the internal ranpP¢BHERIDS001789
the pipeline to be supported until it reaches a
steeper inclination. Thus, the vessel may further
i ncl ude an external ranp mhl B defines a part of the
pi pel ayi ng path and which is connected at an upstream
end to the downstream end of the internal ranp. For

1ﬁ@@ﬁab'soalisa gveR deefitle Waliice (e rESElidmyl fubtbeig ~

d fyrth whi ch defi f the
B RePRPAG HATH it A G e BE g Hi i pS Cfean space
igpstfeampdend herthe dewtdie eaaneerdiacbfletdgatlexdsﬁrtﬂaé

sﬁggpangﬁgﬁ.?ﬁ&a}ﬂlﬁ:’l fopﬁﬁﬁu%%t eazi‘rl éy ﬁiolhdr%o@f a\l,he pipelaying

fream po 1on O a I n
pgubst aﬁreélembéwr atuh@htrat\m teifn tthﬂ §>§1&rsci€g¢1tlmth opf the

s‘é@!a%ﬂg S‘sﬁb‘s@é%t%%@l@zr efcrriaRInk r ovigiad-4 a4 q_@f@i&g of the
new_pi pe lengths to end of the pi pel i ne,

PBRYEH IGE PR he st NG @ 20 410 Uint§ e vessel is
bpektean 0ok st Iaeldplopelcaaylam@i fai Rty beerded i®dchd invention

I h h
IBaf HBBn BBt S GRS e o st roHr) SFRLY the
ratist pfnobe apsuweamengﬂhMGﬁ;BhensunafqhtNwsmbmgamhially

hBE?thESh'”%gstE%%&% %HQEQ) %fwgﬁglé%k%] #?Hfi ?@ﬁ to the

e activé | Fhe sUbstant | a

lgpstheai phet |h(91r3rlof0ft Kéepivisssali g patresedomiignd 0.5,
ahae&ﬁ efbble mearat bt hald NGIWERS A s OMBLddrBdEsw the

ace for_ additional rkin at second | en h that
TPt SPRETT Or o 110 1A e TS
thﬁ.EbﬂtaS t Becexienddd thengtipedfa vtivey srest aing Igatéﬁlerably
tizan pstrea portl on..qf e el a pat h.
rge ergaélyy tﬁ%rra&t |h§ ofa"}png‘: excI rk e%rf)eng%/#]&f t he
st ralhbt pipebatyama @ath hporsfzgrtaly upstudasn poreioad
pBELiBA_BLPELAYKA0 AN (i the gﬁg%h Qlodhen tipd 11 f

e vessel tween 0.48 an
h@ﬁﬁéepﬁéﬁtsuﬁﬁtﬁﬁ@m|ﬁﬂﬁﬁ%%ﬁﬂﬁ%§&ﬁlﬁﬁP?ﬁﬂXﬂ@grﬁﬁ?%tF% the

dbﬁn@la@ébmopa?stlalhefo&f atpley ﬁlli%lraﬁ}lllrﬂg Hatithe aghé VEnvention
mgingéha%%lﬂgﬁ %trql%lng o §§%ﬂgé¥ R% of any diameter, but
it is especially advantageous when employed with relatively
large diameter pipeline, including pipeline having a
diameter of 60 inches (1.52 m). Such large diameter
pipelines cannot be bent sharply without damage and the
present invention is able to provide advantageous results
even with relatively small bending radii. The radius of
curvature of the curved portion is preferably constant, but
it may also vary. Preferably the average radius of
curvature of the curved portion is in the range of 250 to
400 m, more preferably in the range of 270 to 310 m, and in
embodiments of the invention described below the radius is
in the range of 300 to 310 m. Preferably, the curved
portion extends from the straight, substantially
horizontal, upstream portion of the pipelaying path to the

region where the pipelaying path leaves the vessel hull
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hori zontal, upstream portion of the pipelaying path to
the length of the hull of the vessel is between 0.4
WQ@pWs00886 and i n enbodi nents of the invention RPEHEPIDEED1789
bel ow the ratio is about 0.46. The straight,
substantially horizontal, section of the pipelaying
path is preferably deflned bﬁﬁa straight ranp fixed to
the vessel. The pipel ayi ng path preferably includes a
curved portion extending fromthe straight,

§Hesuaebtabhywhe&lez%tealbntt&ﬂarle&raxﬁp,rtiprppévw@d is

BRBEFELRNIoPEY L9hg dounst T eam pErton, O dhS atio of

thayileggah afprtnel ihe ieforarayl q:traﬂjfﬁcaﬁ.orbutf ithé Scurved
pBEPIShabEY ALVBILATEONS MG P MEd ALK PIANE Wu11 o

dlane "i*né,” ifnc ng pi pe e haV|ng a
tUEaﬁeseeloﬁSGOertwehaes - _2552rm )0 ..4Bucnd argecrbpedinents of
tﬁép%beﬁ&eﬁna%c*}qb%ﬂtbeaw Rine Widiaut; d e&0% . 3 and

t e present invention is le to provide a vanta eous

Or sul T8eeGEA VR POrdiigm \Péi Ve Pl i) R | 1SThe
pEéﬁéMSbQ gty alkdr %yOfa tdmefvc‘eta \i%dn;pogixéw t& the vessel;

referab onst a o_var Preferably
ﬁer898r£ééir5& gi% fvéfgﬁgﬁﬁ t(FRE YR porti on
i s i int henvange oafa 12 5ot A(0 wasseaioy ef qur ef & abd yinag,

capsarcg@ge ff%lgteg 319 4l oa%e gﬂg@p]h eOélwee to

I'nvention descCri elom1t e ra e ran
the 806rnood10hm vepseflemddiy, mqq’fe Q:ﬁmleed brrdimm of the

peytends taRANENG1sidcaight o syt aptd Al WO | zopt@berred

mEstream portion of the pipelaying path to the region
eAAMERESpPHeFRF RF ST PEHAS e SRAlRt Hhat (thetial
béﬁaahgoaov\herke he denteiorale dras r iafnd)rcm/w@dto | ’§he centre
o357 CPRe VEERBIN of "tivo TRy 1 MBIAO"brE) SCLT G BNST RS fon of
tbear pédepertingnpatht e thi pdleays tngg ipdtth, tsukdtean et hy of
nbE Db CLpblectRe ek b Ha QAR I sy o
akafi BorszpetadeAistanged 0. Iy oM e antiep b tanm bfansverse
tbhenpi P8hgYkDEAiBAlNdxS s of the vessel and passing through
the barycentre of the vessel, where the ratio of d to the
length of the hull of the vessel is less than 0.2,
preferably less than 0.1, and in embodiments of the
invention described below the ratio is less than 0.05.

In the description of the vessel above, the most
preferred form of vessel has been described. This vessel
incorporates several features which are not only inventive
and advantageous in combination but also inventive and
advantageous when used alone or in other combinations.

For example, the feature that the pipelaying path
enters the water at a location inboard of the first end of
the vessel hull is a feature that can be used
advantageously even in a case where the pipelaying path
does not have a high horizontal upstream portion. Thus,
according to another aspect of the invention, there is

provided a monohull vessel for laying a pipeline, wherein
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preferably defined by a curved ranmp fixed to the
vessel; the ranp will usually be of a fixed curvature.
WO poogaoiient i onal nmonohul | vessels for "S' | ayi PGI/EP2008/001789
curvature is first introduced into the pipeline close
to the stern of the vessel with nuch of the bending of
t he pipeline taking place afﬁ of the vessel hul
Preferred enbodi nents of the present i nvention enabl e
that initial bending to take place nuch earlier and

tBEOBEpkRal/hagCpathe 1@1fclU&i%sV%$'SQJpstTﬂ'éé§n therf it 198 is

h I h h
sBbphGhe L LEpBPRIECRY. ROz G S e porTa ot ofne
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1hEPTHEaVER, C3h BAne At aiae Ja Jbed angldudt gy

axi's 5 ki nire

. Vesse passi ng Rrout e baryce
ipboahd 9&ssbk, fM@rteetrﬁ?e afattihe oifeSdSGtJo hel | eyt $0 of

aEBSrBth eb Bh%u%%%‘ij a's%aéc,ecs%ft t@fé C.rdrerPf 8567 8bhdre is

| ess than 0.1, in enbodi ments of the invention
Pge¥efrhed BQPS@MQHeWﬁﬁﬁq}|§94e%%y%qﬁuﬁ(P¥H?l%?Pth%he

veeseli ﬁzhbmnd@hgt & eV @3S @lo rab @t s iidie rDd i 5 ed&di r€llong a
een scribed. This ve sse

oL REDF SPY: BE they S o da T A kY UI% BARD Gl Sined on the
veaseht iveladdsadvameageows fiilrstorrichaiff drthéwesssb hull, a

SLIERL L, SRS 0s0Un i e ey ory Tk e

lpb@érdypﬁgtbﬁtﬁléﬁﬁe@§qIﬂi\ﬁﬁﬁﬂVQﬁSQ%IQR%&ion i nboard
of tb@mﬁ.ﬂé%&yen@éh%f fhewess gwddiding 4 %@ié@ﬁa%m& path

can be use ta eousl even in a case where
wSEB PepEEnsaen 206 Pt 1o G 18 an
espetﬁeamypadbaamagﬂmms ﬁyaﬁmrﬁ|ﬁmdu3¢ﬁnnﬁéwemp¢myédoin
% e |nve tion, there ed a nonohul | vessel fff
er 4ap ications- CC r ccordlrn 1ho ?t
aylng prperine, er et ﬁlpe aying ﬁ%t i ncT udes

fanthpst repecportfi dgiret hMVGT¢MStTdTHHGaIﬂ%/ e v zaded ad
fei St f |
m@ﬂghuﬁgv\@égéeq S h o qlgo dgd\}%e\ﬁ%. y [Cix el 1n<|:%]udlng

downstream portion th |ne and
Op8eCrefiPERS LERE LRAEES &ﬂ%?q%ﬁﬁnQ%ﬂﬂg a pipelaying path,

wherein the pipelaying path includes an upstream straight
portion and a curved portion downstream of the straight
portion along which the downward inclination of the
pipelaying path to the horizontal increases, at least one
tensioner being positioned partway along the curved
portion.

The present invention still further provides a method
of laying a pipeline from a monohull vessel, in which the
pipeline is guided along a substantially horizontal path
above the level of the centre of rolling of the vessel and
is then guided along a curved path and into the sea inboard
of the vessel.

The method may employ any of the forms of monochull
vessel defined above.

It will be appreciated that the various aspects of the
invention as described herein are closely related and that

therefore essential or preferred features of one aspect of
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i nboard of the first end of the vessel hull. Also,
according to a further aspect of the invention, there
w0 goopnogmsdded a nonohul | vessel for |aying a piPel/EPm®)8/001789

t he vessel including one or nore tensioners di sposed

al ong a pipel aying path, wherein the pipelaying path
defined on the vessel includesg, towards a first end of
the vessel hull, a downstreai portion which enters the
water at a location inboard of the first end of the

tNEssvehtibn ﬁam bar hylco&ber%e@uurlet@f Al ddidts of the

t I d
s BRET LR P "G eEbera PPy cdBvanflgto e e AR 1 The
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v%%é‘é’{ dé@@&&f%‘ g' | En& A %% %{t fe tr{%% MR Q0
IS prov nohl se or lTaying a
Spnpbéthe, the veeeeﬂ aﬁ@p@rdhln@ @@ea@ry e dterssi o s

i f-epessd ﬂ59n9e sBi Pehayyigerath, t%h%kﬁ@%fﬂgble for use in

pi pel ayi ng path i1 ncludes  an upstrean1stra| ht portion
a gAYt RCBURGEATBAREI 6R 8BWnStPEAImAsPeGte ot igHnvention.

FOQELLES @angev\fappartahesd@wnmréd 1|nhz@ritr1air1 cmay)fbet he
.gl elaﬁlfg patg tg t he h |zo |ncrea S5 v1ce
BB et aPeatshh el Bt BerRrenad. T by o cHn

veusged portion. The present |nvent|on st|II further
provides a nethod of laying a pipeline froma nonohul
vessel, in which the plpellne IS gU|ded along a

subst ant i al | i@ ! : [£ YBIS of t he
centre of rolling of the vessel and i s then gui ded
along a curved path_and intqQ the sea inboard of the
VessaY. "gheC hePKBHPHRY SBRPOGRY OF (Hhe rdrRntoron will
n@@nbéuhésuesseb dethned fabenee Itio wHd dee-capparecired ed
t he ya aspects of the invention as described

hat ri
dﬁ%V%?ﬁsarg V§§8Py related and that therefore

essential or preferred features of one aspect ofthe
{E;eﬁ£§9n1n§¥ er59%9§p%%%EQ%ant%igkbgﬁiﬁ§9§§t§ &gssel for

laying a pipeline,

Fig. 2 is a sectional view along the lines II-II of

Fig. 1,

Fig. 3 is a sectional plan view along the lines III-
III of Fig. 1, showing only the hull of the

vessel, and

Fig. 4 is a partly sectional side view of the vessel
of Fig. 1 showing a further external ramp added

to the vessel.
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i nvention as described herein. Also, any aspect of the

nmet hod of the invention nmay use, or be perforned on, a
waemsab7isccordi ng to any ot her aspect of the |PUERP10081001789

Simlarly, the vessel according to any aspect of the

i nvention may be so configured as to be suitable for

use in a nethod according to_gny other aspect of the

i nvention. Features of the"a&gafatus of the invention

may be incorporated into the nethod of the invention

and vice versa. Brief Description of the Draw ngs By

way of exanpl e enbodlnents of the nventlon will now

be descri bectS42 L8R 2\l 5

drawi ngs, of which: F|g 1 |s a partly sectional si de

f f I
Sect TBRaPebFEY SPORD dib fharas h 69 13 gL 1Y | Safrises a
v8ssglahsétt lpnal tphian whiel almg:letfhlendd n:‘eaallultality)fof
pgégabilcaﬁg?mﬁggkgnbyf%qet%@ Y 418 é%%%%’o rﬁ%fﬂé@d

IS a Yy secti onal em10f t e vesse
PEPY. SECEROWENG ATPOY ﬂﬁéirlvéﬂ‘-‘@rlnalleﬂ%ﬁﬁ ffdRird 4 mend on

wMﬁéﬁeErQSte@' had @Q%rrl Fffaldlrllﬁilflm B 61 e, velﬁrS@IbOW 5
own enera S a, Vves
obuPhe1hb1; This hoeR Sre Wt il T 140 TAS the

speehabr béathd ﬁeakslzl%omhdwh;unﬁthﬂnleﬁulhnndﬁs1de, as

ng&g&egnpkgg sections 3 fromindividual |engths of
prpé whi ch cranes and other facilities are

pr ovhdedanThe bewans fgom HEdaul |1 Brid Zhowre oreg$reel hull 1
15'8?%uh?8gvéhg§8ﬁﬁq e i3t 6 af §€5%ﬁ“gﬂd1-ﬁ§v§ﬁ@mn

e, as vi ewed As can be
SEééHOPFGnﬁpﬁggorf ghd ®°rQ%ﬂ9%é§%éVKh%q Q?tween which an

elongate recess 8 is defined. The recess 8 is open at the

stern end of the hull 1 and is also open downwardly (into
the sea), but it may be closed over the top by a deck. As
shown in Fig. 1, but omitted in Fig. 3, an internal ramp 9
is pivotally connected to the hull of the vessel and is
disposed in the protected stern area defined by the

recess 8.

The barycentre B (centre of gravity) of the vessel is
marked in Fig. 1, which also shows the water line W (the
level of the sea when the vessel is at its working
draught). The rolling axis R (the axis about which the
vessel naturally rolls) is coincident with the waterline W.

Along the length of the middle of the vessel a pipe
laying path P (firing line) is defined. The path is
provided by three ramps: at the upstream end (the right
hand end as seen in Fig. 1) of the path, there is a
horizontal, straight, fixed ramp 10. Following that there
is a curved, fixed, ramp 11 which extends between the fixed
ramp 10 and the internal ramp 9, which is the third ramp.
Thus the pipe laying path P has an upstream horizontal
section, defined by the ramp 10 and leading to a curved

section 11 that is of constant, fixed, curvature and which
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I's of unconventional design at its stern end, having

starboard and port end portions 7S and 7P between
waoRi08hoHABe el ongate recess 8 is defined. The r eREEBPRI0$/601789

open at the stern end of the hull 1 and is al so open

downwardly (into the sea) , but it may be cl osed over

the top by a deck. As shown in Fig. 1, but omtted in

Fig. 3, aninternal ranp 9 Fg pi votally connected to

the hull of the vessel and is disposed in the
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véI;QQUBMEtL of ctahebéead\gim@tetdﬂem&aﬁﬁi L’rain;ﬁt9li_§ also
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h . .
ohofrcEamh, 3 2 ARSI GG RAL A Y 4 aying 1n
rabetmaweﬁaa tlmer Wiagier) haﬁ'dleempratslogbaf |trher:|rglpq laying

pr:htaéfQﬁEB pihene it Mani zQnRla nedy %egfguréi@qe@ and the
Fol |, ow ng t hat S\Ieﬁre iis a curved, fixed

49T AP et Bt 6RAS Bait dh HAN Rl {OVHEtrean
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i | ayi ng.path, P upsts.eam hori z S
Cgégg%e 4 %E at tﬁ%oog% rFea&é%m%(K Uluﬂég% €e tP%%lng
ixllrelhatlvslaf deepswamer f ibred o igqer vlay,urre; aratwhiehimed by

tfné” En%@i‘ﬂélt Ba F&e 95%%1';) ‘P:% %@fﬂ\%‘%ﬂ JMirM}zerder} eié‘@lhé % me

he 1 nclination o relative to the
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transverse to the pel ayi Pto alt t
oebfVBy B otht pRanebges el dh i kel altp 9 is
sﬁbsthabﬁelﬁgrgkaymeg mmanﬂune\ddwnwdnﬂlxnmhmnaﬂjon of the

o b8 £opheDaBlathe st e e R LBl Db e rn
Figel ilnath@nréfnpt Re 1|§a18|h10tv~1me ot e tcthe dovhisty@ansuitable

for increasing the downward inclination of the pipe laying
path P.

Welding stations 12 are provided alohg the fixed
ramp 10 for welding new jointed sections of pipe to the end
of the pipeline being laid. The active length of the
horizontal, straight, portion of the pipelaying path
extends from a distance corresponding to one jointed
section of pipe upstream of the most upstream welding
station 12 (the one furthest to the right in Fig. 1) to the
upstream end of the curved ramp 11. The extended length of
the horizontal, straight, portion of the pipelaying path
extends further to the left (as seen in Fig. 1) to a
location below the helicopter 30 shown in Fig. 1.
Tensioners 13, of which three are shown in Fig. 1, are
provided along the curved ramp 11 for tensioning the
pipeline downstream of the tensioners. The precise form of

the welding stations and tensioners is not relevant to the
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end of the internal ranp 9 as at the downstream end of
the curved ranp 11; at the other extrene (suitable for

WO 20081071861 rel ati vely deep water) the pipe | ayPCEP2D$001789
defined by the internal ranp 9 may be curved
downwardly to the sane extent as, or even a greater
extent than, the curved ranp,ll _so that the downward
inclination of the pipe laying path P at the
downstream end of the internal ranmp 9 is substantially

poEsaher ihtantibe dawnwang a6l itkdld amoikddigh PpRddmat 1t may
the downstream end of _the curved ra %é% In ﬁ%g. 1
D% hBOF Sl L8 6 1Bh b - pilvSPEd HEH 3 ORI 1Toh AR tHE 147
craevleastngckheedswowerd,i ot nat istroudfd thee yriger dtayddigthat
th . | di tations 12 are provided along the
cR8Y oy haRs0o PRt 2Pa

or 'wel"ding new joi nted sections of pipe
to t Rewnatiretmt hé phpeltiens lpsiery 11&,d.tTfheectiore in the

ph 5881 ReOf1 1 e cHALLZ AR Rly F21NYuIRthe RAUMLANQL dHEthe
pi pel ayi ng path extends from a _di stance correspondi ng
regPendlj 8NAt €dSSeétpdn OB Ypirpd LfFst RedfRvbitihePirptine are
régat Feam webdiReast alfi @heldx( e ORE fuld hasisiondhe 13,
hri ht in Ei . i ) to tqe upstre d of ,the curved g
PHRECT 1. “RRECeXPENGORSENGTR 67 hd ot Agigies curve
tBétatghsiopoiti bardfl yt peesiepd ayniang thatdy edtiersiSore be
- to t in 4Ri i
elow the heflicopter shown in Fig. 1 . Tensioners
afYs EOBH ot 0o p‘folvg%fe gggs%%% 1 ]3.9 Ergota $05AL 1 PR
Fig; bfbuihidevmhrige Bre. shbwabevie Filge pipedisepitevededy

da8kAngrbhpreysved bawe thef ¢idansiconiddy ddissdipelitderciiow
downst r eam_of e tensioners. The precise formof the

f th T
thel BRRE SeitR6AsPAnd CeRITTRS £ Hot- r eT¥RaRI§ S ure
rbbhepresent chAvalkiooasandtt s dBls itrak & e Yo own d of ¢n

FNLH KB2CPAK eF o Pend oGt AP SHouTur DeS
abadépsment/rkebvelngy opey attdlosmsot her forns. Downstream

of the Esﬂsbgnﬁéénl%ﬁoﬁrﬁ%i@e.nszi Uhd Qzﬁ{gk“elpirﬂ?ii ne pall

cause it to tollow the curvature of the
various decks contained therein. Those decks provide
facilities for the assembly of individual lengths of pipe
into jointed pipe sections which may, for example, comprise
two, three or four individual lengths of pipe. Details of
the facilities and their operation are given in our UK
patent application entitled “Prefabrication of pipe strings
on board of pipe laying vessels” and referred to above. 1In
Fig. 2, there is shown a bottom deck 15, where individual
lengths of pipe 4, most commonly of about 12 m length, are
stored, intermediate decks 17 and 18 where the individual
lengths of pipe are welded together to form the jointed
pipe sections 3, each pipe section comprising a plurality
of individual lengths of pipe. After prefabrication of the
jointed pipe sections 3, the sections are lifted up to the
pipe laying path P and welded to the end of the pipeline.
As can be seen in Fig. 2, the pipe laying path P is above
all the decks on which the prefabrication of the jointed

pipe sections 3 is carried out. This high level of the
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ranps 11 and 9 so that only rollers bel ow the pipeline
are required. Upstream of one or nore of the

W@ epvsiiones s 13, however, where the pipel ayi ng P@EL/AP2008/001789
first beconmes curved that tension is hardly present
and it may therefore be desirable to provide pressure
rollers 31 (not shown in Fig,_.1 but shown in Fig. 4 )
above the pipeline to apply ddwinar d pressure onto the
pi peline and cause it to follow the path defined by

pife £avVed FRPR BlisSHCBhRLEESELE skl Skt LT Ao
assi st” i.n"causing the el ine to follow the path

pi
dere ¥ Heed b«;ml?%ueﬁmeafra 1Dventing -

abanﬁx@ﬂuﬂ@@téfe@wewsgeer abl 08y aApipedinks IERN fdsyBl is
2.the %esse ri o%s decks .cantai ne

Fig. 2,
aEhlen i ThbSE aECRUHFEFrAET B Rie BT O TG SYStem
amdseabl ysofonmentvidoal Kemgt'BY dkypnge dfnto gigealtiod, a

?%Qfd§§§$%8n§o¥@é|V|gﬁ¥usleng ﬁgqgkgln %m“é€¥htwﬁé the

ree or four 1n pi pe.” Detail
vepeel at$| Ot e8OEABIL ﬁ@wa@slén atticobadeacg e |rrea<mansk

f@ﬁésnéxépeéacaﬁl QHeef}Els%LeQd yPiek @%Is%td G AfhdiPifeline.
strings on boar d ayln vess nd referred

The wpovel i# ?Fﬁfeﬁaglg’h@%lp? ghé’\?oﬁ ab Wfdeck 15,

pM@gteomndgvsguaémlebngSnablnlﬁes4desﬁmﬁd<pmnmﬂancﬁt all
bout 1,

mlength, are stared, ter egks,
tbﬂ%518 ﬁﬂ%r%lP%%lhﬁd|V| Sgﬁeleﬁetﬁgaqgﬂﬁﬂﬁgm%}gh%el el
atoget bee pbpéoltaytihg peitht &dwiitphe tdecttieprssi Grigrsealch
ﬁ??oﬁf?ﬂ?oghgoﬁgé%égggo§ Q%%rﬂlﬂéﬂﬁﬁ Ingiyvidi@lend of the

pref abrication of the jointed
PEPP 1§@cm¢>6ﬁ§ elonehéhgeépuréﬁ@néraé Ifiipeest HAFR ot Gherew

jemeeaayéealaaghoE @ﬂ@e%'r@edleﬂ@eﬁh&toe&dn@feﬂd?&)f the

line. een in Fi t he JFe | aying
oBRFRLRET s ABobECaPIbERa e dREB Suibtien Ted Fand 1, the
ppéeéabélcanuensoébbhe Khenp&@qmumesmaﬁsanthéBpﬁpeline to

cufa\riél %wgwg IO(E:l inv%lh tahteﬂleg)efg eggc!dMe[@tﬁxﬁ) 11

s a characterti S
argbpdsaeng bhrohehi ﬁ‘h@nttle@ﬁ.lolrlﬁfn%é%f t’IHEe vegssion gin the

piB¥18nR PELLBSsekhE85sV8SSQlasists through the tensioners 13
reaching full tension after the last tensioner. The
pipeline moves away from the vessel hull 1 as it passes
from the curved ramp 11 onto the internal ramp 9 and, soon
after passing onto the internal ramp 9 enters the water.
As can be seen from Fig. 1, the point of entry of the
pipeline into the water is within the protected stern area
defined by the recess 8 with stern portions 7S and 7P on
each side. The pipeline then passes to the end of the
internal ramp 9, leaves the internal ramp 9 and passes down
to the seabed. Usually, the forward thrust maintained by
the vessel will be such that the pipeline is substantially
straight and tangential to the end of the curved path
defined by the ramp 9 in the region immediately downstream
of the internal ramp 9 before then reducing in inclination
as it approaches the seabed. In that way any sharp

curvature at the end of the internal ramp 9 is avoided.
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driven in a forwards direction by its propul sion

system and, as is conventional for "S" laying of a
wWEr@ehoneg a considerable forward thrust is naPCI/EPI9681001789

even when the vessel is not noving forwards, to

bal ance the rearward force exerted on the vessel by

the tension in the pipeline. Ehe vessel is preferably

equi pped with a dynam c p05|9lon|ng systemto nmaintain

its desired position at all tines. The pipeline is

passgg tgarvasdby 9verclng rees sl Rledndd hey RIS water,
gath P th tgﬁ tenS|oners 3 controllin 4;
*[b 8 14 ’Pﬁe BPPERPRE. TR ¢9thé dndtoren rFea"tHF?g} et
sﬁDN@érahﬁﬂgsthéahObththallnftie)teﬁlf atgmpl G mvmndnmtml
secti,on pg ate Ided t e _end f t he
pﬁ?%@??ngurgggfhgopl5gﬁﬁﬁe re&%ﬁggrt g c&fve&ﬁ%ﬁﬁ%Qﬁ; In
thhe ppesifiieatdbher $helreve st he mqﬂﬂuquiaxnﬂmsuinption made

b@’&v@@éfa”‘éhéouglérkﬂ% dawnvandlsy ol (I:Wtaﬁgj e 4 é‘r'Ofarﬁcﬁ‘ethus

curve passi ng throu tenS|oners .
nqh@aréhgpéﬁru fopRErFchdlorn et Revedded ey |Itanii%\sl§eslmplled

b%ﬂé@%ﬁsblh?etbeeauogn@rts als*rraa?ﬂhlrrégr{etﬂ Itﬂaﬁﬂsaf orstaiﬁ@ér”
e as en oner e ne noves o
FLBss| SHAME TPEeTFEShedat R D Ao A LA Y fEamD 20

Ionhaythe hotednahatamig? dnd,s aommnﬁ%snhqmaﬁmdg ont o

%$9e5€£§59? r?gpt%ge%%%r %ﬁdMgorthe 0 }5¥é§§ show

ipelineinto
athethat éetaslw shpwnt Ae piiet-edt- ed Isitker rihegr eln toRafiankedgramp 9,

ti% meliﬁse%n oW &R eSS AV 10N> zaﬁckgl%meea@a the
I de. The peline then passes to the end of

i RheEhAdl r@aﬁp%maw @&végwﬁé%%eeﬁ% tr%pf@ﬂ%r%o may also
hpasses1lews WwhokhepseahadnsUssal Ibe ddigidrdvarsl dhtestthe

i i ned by, th |, will h 't hat t
CHTBRERRE PS EhbeBARE ATty o PRSI ] g e dio e 20-
Ithadentdioh thetber ‘aeldlpxatdmajefriam@ Ay, tite wanid ®o¢ rpossible
tghgd{aeg' en k%‘édg ? jgowRstineam ofr d hey d fiernal, r

ore tﬁen re ﬁg ininclination as it approacnes
Fite 4ehbed. evant Wathwayeampmghgy® fitted, the end of the

pipelaying path defined by the end of the last ramp is not
far beyond the stern of the vessel hull, but is deep
underwater and inclined very steeply to the horizontal.

In the description above, dimensions of the vessel and
of the pipelaying path are not mentioned. The particular
arrangement chosen for any particular vessel will depend on
many circumstances, including the envisaged use of the
vessel. For a vessel embodying the invention and
especially well suited to laying triple lengths of pipe,
each of 36 m length (12 m per individual pipe length), a

particularly advantageous set of ranges of parameters is as

follows:
Length of vessel hull 1: 260 m to 330 m
Breadth of vessel hull 1: 35 m to 45 m

Radius of curvature of curved ramp 11: 300 m to 310 m



curvature at the end of the internal ranp 9 is

avoided. I f the vessel is required to operate in deep
waQReng7ishen it nay be desirable to add a f urtPEr/EP2A§001789

and/ or stinger downstreamof the internal ramp 9 in

order to provide further controlled curvature to the

pipeline. In this specificathgn, there is no

particular distinction made tween the use of the

terms "ranp" and "stinger"” and thus no particul ar

éﬁgﬁﬂra@tiﬁ@epﬁaﬁnyaﬁﬁrbhsélaanp i's inplied by

oosing to call it a "ramp" rather than a "stinger"
13T Ui ofRER hEGEBRFLPP PEATRMPh 1&n addi ti onal r anp

20.it4d m@ylﬁ@mnoted t hat Flg 4 is a nore sshemadi TO m
re esentat iop of the vessel g goes not therefore

DRt LOMeCHP HPF L2 X HBANPRR . Like the
hwﬁrnmmwalaap &nd bﬁeihnekhaatmampoﬁ t he additiona

rdgﬁsfg%{f$§£%¥§hé9 EQﬁpégéeﬁﬁahtEa"p 9 may be

e an e ranp may al'so have rollers whoge
mosimimhs can be adjusted to alter the curvh? urecob4’

f&%aprgﬁiaﬂlag B@b@lg9ih669aQM pheoranp 20. In
addition to ditional ramp 20, it would be

?ﬁ%%?%?%a%oaédﬁng PErFHEFrPéﬁpraWP desired. It can be
wiee {ferfagiohhat enearwallhrbhe oams 20 fitted, the
end, of the. el aying path defined by the engls of the.
TosttT JRpD %@ ﬁOt far beyond the stern of theﬁjveége?8
hm¢l;n@Uionsoﬁepppahdgnmgteatan@ itecl i ned very steeply

§9c1henhoti zentaly obn Lhe desgription above,

di mensi ons e vesse the pi pel ayi ng gath
hrel hodt hent PENEAMPTHE earﬂréumaﬁlaWﬂangeneﬁ@ chosef’

ﬁérlanafpaﬁﬁéﬁaéar1éa§§alow sk rdgp@rd on many

c| rcunst ance i nc aged use of the
peeeel rappr 1 § t8sk ? gﬁ%@&g ﬁg £RE i nvention and
eé@@@lahhylmmkl suited to laying triple | ength2 of

? ﬁe? e ch %?cg%ér g%%ﬁ pgr individual pipe

dvantageous set of ranges of
baxaderemQ l@ ts tbbléﬂ@gthL@ﬁgﬁheof vessel hull 1

@ggs§1t9u§§01Q‘ 0.46

Ratio of length of horizontal

projection of curved ramp 11 to the

length of the vessel hull 1: 0.3 to 0.4
Ratio of length of horizontal

projection of internal ramp 9 at

minimum inclination to the length of

the vessel hull 1: 0.08 to 0.15
Ratio of the distance d (Fig. 1) of

the junction of the straight ramp 10

with the curved ramp 11 from a

vertical plane transverse to the

vessel and passing through the

barycentre of the vessel to the length

of the vessel hull 1: less than 0.05
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Breadth of vessel hull 1 : 35 mto 45 m Radius of
curvature of curved ranp 11: 300 mto 310 nDepth of

WO paosneEBe ranp 9 bel ow wat erl i ne when i ncl i nat PGIER$008/001789

ranp is at its mnimum 5 mto 10 minclination of

pi pel aying path P to horizontal at end of internal
ranp 9 when inclination of rg is at its maxi mum 45
to 54 Inclination of pipelayfrig path P to horizontal
at end of internal ranp 9 when inclination of internal

5f§%hékéSoﬁlpiﬁélg%ﬂhﬁuﬂhtg4PteeQQnEGC|ination of
pi pel aying path P 1o _horizontal at end of ranp 20 when

Rycihhat tomt Ort r Sipefsrampi £8 AERMHRE 70 to 80 Ratio
051 Ext@ngkels | engthe ofesteai:ght fixed ranp 120 tm €dhe25 m

l#en th of éhe.vegsel hul | é : % %2 tio of active
]e%‘g‘?rhc%fo t?lafi)% tYthdeRf rrB §1t8%the | ength of the
lestsed $tutdight DidédRasinp 60 Ifepgt thef hori zont al

jecti lto the | th
k%@ie %ﬁﬁﬁ’% §é‘%_¥§9t %é%ﬁﬁ. 0 the 1éeng égfg h& 35 m

vess Rati o of |ength
hori zontal projection of internal ranp 9 at m ni num

i ncl AngkkeB1t eft Reel ®AGHN dRfsdhdaesRivdiulidtH refefénce to

fo Q.15 Ratio of the distance d ig. 1 of the
thEnGERBRIEP LReoBLFalGne PRI L6 I 1 RARTOP Yol
opédrétoona werhi ealiplare rtifeans\oefi 6 A tdfe pipe and in both
shallow and deep water, with especially deep laying being
possible with smaller diameter pipe. Furthermore the
vessel is able to operate in very shallow water, even in
harbours. Also, the location of the internal ramp within
the protected stern area makes the vessel suitable for
operation in the subarctic and arctic zones.

Where in the foregoing description, integers or
elements are mentioned which have known, obvious or
foreseeable equivalents, then such equivalents are herein
incorporated as if individually set forth. Reference
should be made to the claims for determining the true scope
of the present invention, which should be construed so as
to encompass any such equivalents. It will also be
appreciated by the reader that integers or features of the
invention that are described as preferable, advantageous,
convenient or the like are optional and do not limit the

scope of the independent claims.
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vessel and passing through the barycentre of the

vessel to the length of the vessel hull 1 : |ess than
wW@:20@8MAs@nce of pipelaying path P defined by BCGEEP2008/001789

straight fixed ranp 10 fromthe rolling axis of the

vessel: 20 mto 25 m Di stance of pipelaying path P

defined by the straight fixed_ ranp 10 fromthe bottom

of the vessel hull 1 : 25 m 35 m A vessel of the

ki nd descri bed above with reference to the drawings is
cfRkigst 0 conduct effective pipe-laying operations wth
—a Wde variety of sizes of pipe and in both shall ow

and deep water, with especially deep |aying being
1DOSSAbﬂn6nthmlSKYé|s|s%ll %&rrg_ta@rir@j Re. plEliHltlhﬁiﬂWf@e W@ssel
.V s,able to operate in, v hal |.ow wat er
N R TR B e APBEr o)l AFOSEE BTN Che RIS (B
whetbin the pipeéetyédgstpartin damed e st hgpatesseh portion
tﬁg£t§9|%ﬁggEaRQggﬁﬁyo%Jflzéﬁia %%HﬁAé’fﬂgéé”fﬁ'& above

ng description, 1ntegers or
theepentsecapé nmﬂnlnlme@fmnﬂw e Ee K rigvh, AT drfirst

chQreseenbl eeggwlvahqut S.a (R stUang ﬁ/@l&nt@l@i eis
herein incorporated as_if, |nd|V|duatﬁ%Sset forth

deepEpEAL ¥ %HS&PHeBIe apgde 1o USfe Q™ figte AR i 3 nYy

1bbetibHeiabopedobft ke epridsent dritvestt it wde o4l sthoul d
be construed so as to enconpass any such equival ents.
It will also be appreciated by the reader that

21nte§evsseelfeaC@md§n@fuduﬁﬂawmdbimthhﬁcnuthe vessel

hQE§CFhE§gd@§ PL&! %‘h%b'w%t g VELL B OF its
e are optional 0 not n1t t he scope o
fipst; ﬁaépeﬁe@ﬁﬁfaéﬁamt@%wm OPQQ%ﬂdiﬁ)rﬁﬂCﬂeﬁ/e%%e‘Fhe
pipe1k3Yhpdpathi.pel i ne, the vessel including tensioners

di sposed al ong a pi pel aying path, wherein the

pi pel ayi ng path includes an upstream portion that is
3subshantkaklly akebirddmigalt card aaim |2asin MWhinlabdve separate

portions define between them on the waterline a recess that

is open at the first end of the vessel hull.

4. A vessel according to claim 2 or 3, in which the
separate portions define between them a recess that is open
at the bottom.

5. A vessel according to claims 2 to 4, in which the
separate portions are joined to one another above the

waterline.

6. A vessel according to any preceding claim, in which

the first end of the vessel hull is the stern end.

7. A vessel according to any preceding claim, in which at
least one tensioner is disposed along a portion of the
pipelaying path that is inclined downwardly relative to the
upstream portion of the pipelaying path.
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the centre of rolling of the vessel and, towards a
first end of the vessel hull, a downstream portion

W pas/19d8downwar dl y i nclined and, in use, entePGI/EP2908/001789

water at a location inboard of the first end of the

vessel hull. 2 . A vessel according toclaiml , in
whi ch the vessel hull inclgdﬁg,_on the waterline and
in the region of its first effid, separate portions on

opposite sides of the pipelaying path. 3 . A vesse

gacCoRdi;Bgskd® GkabPddng ity WH L IhAdte SERAIEL £1 RO {h ORBich
define between them on the waterline a recess that is

agpehhst tFHélPPP§tS &G G SPRS S XANhRITLLONS O}kl

p2pedhding pathl ahat? adfe Inclimathiddwiversbeparatletive to
Bortlo?s define betme%nﬁ%pen1a recess thqjlls open at

PR UBSHESAT BOrtAeSdel s é)olrpcﬁlr?@”trbgéfal ns 2 to 4,

in which the separate portlons are joined to one

anot he e (N or j :
o ety SeaesarhG A ar s o i H SR T ot of ¢ hao L0
Op@s9E| MAUR| PreSENE Sstrérld egrfd dipposed ekt g dedrpipglaying

ph@haﬁﬁsﬁkéﬁﬁdbrfg tGleditin J b Y £ e it ﬁ%élﬁ]ethe pipeline
tensioner is dispqgsed al.ong a portion of th

iBFBePaFhRgefatRMAS GRS 49k i ned domnmardly relatlve
to the upstrean1port|on of the plpelaylng path. 8 .

1§r2° vageand %%o‘r%&%gy Y ‘}%‘;ﬂ(ﬁ% ot éf‘a "}4?' CPuE‘Uuer

enS| oners are ose ns
iptpedaponyepatingt ﬁatatapéla rddlspmﬁctiowmm dtrlye rzéiraﬂwmg

p&@htFSrUQ%ﬁﬁgﬁG‘E%&@H@}‘ﬂeﬂ&%hé“&%”ﬁ%@éihﬂ%“{b & pifeline
vessel according to any preceding claim including one
b@%“ﬁn#élﬁré§§ﬁﬂethﬂIR%R?%ﬁXﬁﬂﬁuRP%hong t he pi pel ayi ng

path upstream of the tensioners for pressing the

i peline into_a curved confi.gurat.i 10. A vesse

LB CoPAVRGSES A SBracsH g s Gur et HiF ot pgebr seat-
imgldtaglshatbnn$h@|$&msed.mamuydﬂﬁaqg;nndqwxgpal pipe
lengths together to form lengths of pipeline, each

comprising a plurality of individual pipe lengths.

12. A vessel according to claim 11, in which the
prefabricating stations are located on decks below the

level of the upstream portion of the pipelaying path.

13. A vessel according to any preceding claim, in which,
in at least one configuration of the vessel, the pipelaying
path enters the sea at an angle inclined to the horizontal

of more than 20 degrees.

14. A vessel according to any preceding claim, further
including an internal ramp which defines a part of the
pipelaying path and which is connected at one, upstream,
end to the hull of the vessel.
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path for welding further lengths of pipeline to a

pi peline being laid along the pipelaying path. 11. A
waewsad718c€cordi ng to claim 10, including pref abCT/ER2008/001789

ing stations on the vessel for wel ding individual pipe

| engt hs together to formlengths of pipeline, each

conprising a plurality of in |V|dual pi pe |l engths. 12.

A vessel according to claim “in which the

prefabricating stations are Iocated on decks bel ow t he

1bevelq 9kskhe ue&b&@amgp%t i if e i REd 2o neppat h.
A vessel according to any precedln cl ai
%%s%%lthe

13.
dWPéHrePﬁ‘ &t Ié’§stth€né“&?rﬁqaglur%ﬁ“%r9%
réfeoni pel ayendipath etvat &fS dHee vl ram1angl e

inclined to the horizontal of nore than 20 degrees.

14. A vessel according to any preceding claim further
lbncl Advegsed iecterdding danp q/h'icnh Idefamelss a jparwhpéh t hige

dB&nggggﬁgeﬂgt%faQﬁéMTﬁﬁ% Hﬁg d inboard of

upstream en essel A vesse
thecdigpigend @ﬁaﬁﬁﬁlﬂeﬁﬂﬁthQ%ithe domnstrean1end of
the internal ranp is located in the region of the

first end of the vessel hull esse|l accordin
Yo cfal ﬁ?f&%@%@@%%%ﬁ%&%&ﬁ@ e Léj, LhR
whitar, nak maﬁpdb&nbmcamedandxuﬂcthﬁ iﬂmefmabtramd ofhe
t he,vessel S eI ord 0 f
pAPEIKEIRG' pathyis fiogls WGl MM SAS AV
the internal ranp, the pi pel aying path is nore than 5

1@fbehoweg§%1w@tc% ﬂdﬁ% k8- arAy V@Lsscqaﬁﬁscwlw ﬁn ay which

cl ai ns whi he rati o between the

thengehisr bemeersr .t'i)@qtleﬁanrfbj%fcmﬁw harizeniat prajection

o&a&aeaaatte&aalle&%@ @fnd tteléméngﬁh tde Messehll Sof the
bet and % %f vessel according to any
VEFSE aﬁﬁs f WEGT %%Iudlng an external ranp

whi ch defines a part of the pi pel ayi ng path and which

15§ Cg”g%%%%q %%d@ﬁ&uﬁP%&{%¥9 of claims 14 to 18, further
including an external ramp which defines a part of the
pipelaying path and which is connected at one, upstream,

end to the downstream end of the internal ramp.

20. A vessel according to claim 19, further including a
further ramp which defines a part of the pipelaying path
and which is connected at an upstream end to the downstream

end of the external ramp.

21. A vessel according to any preceding claim, in which
the substantially horizontal upstream portion of the

pipelaying path is substantially straight.

22. A vessel according to claim 21, in which the ratio of
the extended length of the straight, substantially

horizontal, upstream portion of the pipelaying path to the
length of the hull of the vessel is between 0.48 and 0.56.
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end to the downstreamend of the internal ranp. 20. A
vessel according to claim19, further including a

WO qoshetise anp whi ch defines a part of the pi pePGI/EPZH08/001789
pat h and which is connected at an upstreamend to the
downstream end of the external ranp. 21. A vesse
according to any preceding cl in which the
substantially horizont al ups? ean1port|on of the
pi pel aying path is substantially straight. 22. A

2vessgl yageaidhrgoke e F@&EJ%%y'ﬁ%é@Edﬂh hetdat) oi®fwhich
t he ext ended Iengé1 t he strai stanti al
a

therPzBRLaYingpee Hﬂ“ﬁdﬁqeén 3picY eedp.&%wmge’pfa%rhd%%g
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27. A vessel according to any of claims 23 to 26, in which
the junction of the curved portion with the straight,
substantially horizontal, upstream portion of the
pipelaying path is at a distance d from a vertical plane
midway between the ends of the hull of the vessel, where
the ratio of d to the length of the hull of the vessel is
less than 0.1.

28. A monohull vessel for laying a pipeline, wherein the
pipelaying path includes an upstream portion that is
substantially horizontal and, towards a first end of the
vessel hull, a downstream portion that is downwardly
inclined and, in use, enters the water at a location
inboard of the first end of the vessel hull.
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where the ratio of d to the length of the hull of the
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l ayi ng a pipeline, wherein the pipelaying path

i ncl udes an upstream portion that is substantially
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t he acconpanyi ng draw ngs .

32. A monohull vessel for laying a pipeline, the vessel
including one or more tensioners disposed along a
pipelaying path, wherein the pipelaying path defined on the
vessel includes, towards a first end of the vessel hull, a
downstream portion which enters the water at a location
inboard of the first end of the vessel hull.

33. A monohull vessel for laying a pipeline, the vessel
being substantially as herein described with reference to

the accompanying drawings.

34. A method of laying a pipeline from a monohull vessel,
in which the pipeline is guided along a substantially
horizontal path above the level of the centre of rolling of
the vessel and is then guided along a curved path and into

the sea inboard of the vessel.



34. A nethod of laying a pipeline froma nonohul

vessel, in which the pipeline is guided along a
wQustemss al |y horizontal path above the | evel POF/EP1968/001789

centre of rolling of the vessel and is then guided

along a curved path and into the sea inboard of the

vessel . 35. A nethod according to claim34, in which

the tension in the pipeline PRcreases as it passes

al ong the curved path. 36. A nethod according to claim
384 Of Rethbh WBLeRdiRg RicpPeliaie &nferis e fard Bdhsion
cangle inclined to the horizontal of nore than 20
igebheeBIP8¥1Ng ABLKEASES Rayiltg PRSHSTeld S ridif £urved
p&Bhohul | vessel, the nonohull vessel being as clainmed

in any of clains 1 to 33. 38. A nethod of laying a

pi peline froma nonohull vessel, the nethod being

5 36ubsRamethbtlyaasoldieign tdesdrire @ dnicth 3%f eirendei¢lo the
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hepgepneplapfpmergbithaat €9 stestie®$s to formjoi nted

pi pe sections which are then welded to the pipeline at

he upstream end_of .the pipel ayin ath. 40. A nethod
IhcoohaRREIED CRalfvass Fn BHRE Bl Goih M ie vessel,

10 thechmbnahadlipreseslt bedeg rdi \dldialed engtdrsy aff pilpeims 1
to 33.

38. A method of laying a pipeline from a monohull vessel,
the method being substantially as herein described with

15 reference to the accompanying drawings.

39. A method of laying a pipeline, in which individual
pipe lengths are welded together at prefabricated stations
to form jointed pipe sections which are then welded to the

20 pipeline at the upstream end of the pipelaying path.

40. A method according to claim 39, in which each jointed

pipe section comprises three individual lengths of pipe.



