12 SEPTEMBER 2006 1 Device and nethod for laying a pipelin n eabed
The present invention relates to a device and net hod 3V5WPF§V$H§%g%pipeline
on a seabed according to claiml1l and 9 respectively. A pipe-laying device
and nmethod according to the preanble of claiml and 9 respectively are
known from US-A-3,844,129. So far, thejso-called S-laying nethod has
generally been used for laying pipelines. The pipeline is thereby pulled

up fromthe seabed, via a _sqg-called stinger, aqnto ori zon ck of a
pi pe- 1 ayi ng ve@?gllcien agr?ages <'§1)|?)&e,f%arss'l'laty:L \ﬁerae.pqlgreelgienn %ﬂn %aél%g%éej%k is the
wel ding Iine. The longer said welding Iine, the nore work stations it wll

conprise. An increase of the nunber of rkstations(ieads tqﬁfn I.ncr ease
of the productionTRgt BTEF e 1PVEALIRE tFALEHSS (@ Fe A9ETF AN (M- %%e of

deeper watgh, 1694 neXaRi®din dh@Prffeartid 2RQGEURS 5o tdEath PEl e grust be
bent nore in vertical “direction by the stinger. If this is not done, the
| engt h of respecsiiyéllivne bet ween the pipe |aying vessel and the seabed will

become enormous, 0 HFb%t-l‘é hd He88 de0 =026 mitiHod @ o d i ded & Ny der to
keep t he pipe strlng ntact. I'f nore vertical bending is Tequired, the

| engt h of prieemdiliengdr cledds 1 tnd e inesrEstadelss pxg dtngwn nfxere case of
pi pes having.a, l.gr9 jameter this will lead to a structure, which is
difficult oAhgngﬁéfﬁﬁggo in the case of a pipe string which

So far, the so-called S-laying method has generally

been used for laying pipelines. The pipeline is thereby
pulled up from the seabed, via a so-called stinger, onto a
horizontal deck of a pipe-laying vessel in an S-shape, as it
were. Present on said deck is the welding line. The longer
said welding line, the more work stations it will comprise.
An increase of the number of workstations leads to an
increase of the production rate of the pipeline that is to be
laid.

In the case of deeper water, for example in the order
of 2000 meters, the pipeline must be bent more in vertical
direction by the stinger. If this is not done, the length of
the pipeline between the pipe laying vessel and the seabed
will become enormous, so that very large forces will be
required in order to keep the pipe string intact. If more
vertical bending is required, the length of the stinger needs
to be increased. Especially in the case of pipes having a
large diameter this will lead to a structure, which is
difficult to handle. Also in the case of a pipe string which
leaves the pipe laying vessel more in vertical direction, the
weight of the part of the pipe string that extends between
the vessel and the seabed will be quite large, albeit much
smaller than in the former case. This transmission of weight
and strong bending of the pipe string via a long stinger
structure is not an easy job.

Consequently, the J-laying method is frequently used,

wherein the welding line extends nearly vertically with



| eaves the pipe laying vessel nore in vertical directi ht of the
part of the pipe string that extends between the vess égmgﬁgﬁPﬁg%é abed wi ||

be quite large, albeit nuch smaller than in the former case. This

transm ssion of weight and strong bending of the pipe string via a |long
stinger structure is not an easy job. @onsequently, the J-laying nmethod is
frequently used, wherein the welding |ine extends nearly vertically with 12

SEPTEMBER, 2006t 2t He8R&CH1 b -1 A% 1RigP&elsaring Ivle%%%hl al R GagR the pipe
string need hot be bent via a stinger, therefore. maj or drawback of this
system heteveg, nﬁgdtﬁ@tféétbﬁﬁétVﬂﬁeanﬁﬁB@SeIOft@@éq s ioM&kat i ons s
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t hat can leved wt e Sl aying met hod.” The obj ect of the present
i nvent i onof savaipabiedwogksteriionsanid élmétﬁddaﬂ@rtM@¢|ﬁ@-&%m%ﬂﬂlne on a

seabed "‘h&r%!s{‘bléhﬁ aQ}éﬂ%?r%e hf hHg;% &)%d?l%r@i%nd%g' hed 1eINOgs are

conbi ned. 2 Phventi on provi es a I"ayi'ng a pipeline on a seabed
as set ouschbecekdi with WhenSpilpgsingr eelidiodg | aid in deep water, the

Suppor {119 eane LEansfL ok hecTeal hoyebhical. Rt bng Lonee ol e Pl b
the vessehedndet Bidsaahedholo fidie 1avassel ed imRS Wt a tét%thféli@ﬂ&ﬂél&i are
exerted on the_  stinger remain small and t stinger construction that is
the advantages of the two above- descrlbe methods are
combined.
The invention provides a device for laying a pipeline
on a seabed as set out in claim 1.
When pipes are being laid in deep water, the
supporting means transmit the mainly vertical pulling force
of the pipe string, or the weight of the part of the pipe
string that extends between the vessel and the seabed, to the
vessel. As a result, the forces that are exerted on the
stinger remain small and the stinger construction that is
used for laying pipes in shallow water can also be used for
laying pipes in deep water. In addition to this the advantage
of a high production rate of the S-laying method is retained
when using the device according to the present invention.
Since the same vessel can be used for shallow water as well
as for deep water, a transition from shallow water to deep
water will not lead to delays caused by adaptations or
changes to other systems that may be required.
In addition to that, the invention provides a method

for laying a pipeline on a seabed as set out in claim 9.



used for laying pipes in shallow water can also be us ER%6W Pipes in
deep water. In addition to this the advantage of a hﬁgﬁﬁgﬁggtction rate of

the S-laying nmethod is retained when using the device according to the
‘present invention. Since the same vessel can be used for shallow water as
well as for deep water, a transition frpmshallow water to deep water wl|
not | ead to del ays caused by adaptations or changes to other systens that
may be required. In addition to that, the inyvention provides a method for
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The presentmbpyedktan lWwwhikhnowrbeegup! ebnele i Sppsmied ditpidngd t h reference
to the appended dramﬁggf hgn thg.dramﬁng: Figure 1 is a perspective view of
a-device according t Ré p?ggeﬁ?grnvention; and Figure 2 is a larger-scale
view of the device oFiBigerd is Fhpeuspeceivé Feuret la chempidses a pi pe

| ayi ng vesgggo}dwgécgoighgngggsgﬁg $RveMPi&h; i sapropelled in the direction
i ndi cated by arrow 2 and whi ch conprises a so- called stinger 3 near its
stern. The stinger 3 FégyEea2 pFpd $2FFRF-acRentiehart Adi ddepsd tion on
the pipe |ayipgguessel. 1 to a substantially vertical position. For

exanpl e, a pipellne i? bei ng.l aid.at.a depih A of ., about ZOO%m, I n which
case the distance indiBst 88 BGaPt ol BT F st a3 i h. PR 1A%T ayi ng

vessel 1 isve$seheltypéch is known per se, which is propelled in the
direction indicated by arrow 2 and which comprises a so-
called stinger 3 near its stern. The stinger 3 leads a
pipe string 4 from a horizontal position on the pipe
laying vessel 1 to a substantially vertical position. For
example, a pipeline is being laid at a depth A of about
2000 m, in which case the distance indicated by arrow B
is about 700 m. The pipe laying vessel 1 is of the type
disclosed in GB-A-2,232,740, for example, whose contents
are considered to be incorporated herein.

According to the invention, the pipe string 4
is laid on a seabed 5, which may lie at a depth in the
order of 2000 metres. Aboard the pipe laying vessel 1, a
respective length of pipeline is added to the pipe string
4 by welding. The pipe string 4 is held in position
aboard the pipe laying vessel 1 by means of a clamping
system 6, whilst the pipe string 4 is lowered into the
water either gradually or in steps. The clamping system 6
consists of rollers engaging the periphery of the pipe
string 4, which rollers exert a force in a direction
transversely to the longitudinal direction of the pipe



di scl osed in GB-A-2,232,740, for exanple, whose cont i dered to
be i ncorporated herein. According to the invention, ﬁﬁé%grggﬁg??pﬁg 4 is

| aid on a seabed 5, which may lie at a depth in the order of 2000 netres.
Aboard the pipe laying vessel 1, a respective length of pipeline is added
to the pipe string 4 by welding. The pigpe string 4 is held in position
aboard the pipe laying vessel 1 by neans of a clanping system6, whilst the
pi pe stringstring awerSecth at clampingabgstemt eal joadual tglative steps. The
cl anpi ng syst cQnsi ; I e L NQ-t periphery. of fhe pipe
string 4, véhéggﬁ%ﬁﬁ g&%1§kgpghgl?%pcéifggg§§#rggt?gﬁ E%#%n%%%%@%l%’to t he

| ongi t udi nalwhdilisgcttihen pdfpet 166 ringe 412 sSEPTENBERE000ke Hiperlaging Such a
clanmping systyp allows a relative novenent in |ongitudinal direction of
the pipe string 4, whilst the pipe string 4 is clanped to the pipe |aying
vessel 1. 55 Accordi ngAGEAE RS FenthgninVeBt hart BRetRATE pphetBering 4 t hat

extends bet wigsne tdiripige Itdpitn@xtendel betwaaf the sepbevapihg sepported by
supporting ans, 7 ' re.fixedlxgﬁgangcted i ng vesse
e

whi ch to the pipe la
1. The sup ﬁq%gﬁ}}?efr?sa%fdgénﬂ‘ﬁ SEPR ] WPBH"F%“?B"‘%‘?%@e%t on the
stern of thevidigle dwyifrigaddsselonhectiedchesth® pipealapthgdvésséhel crane 8,

[T At TG PSR Sckidyog! el pIRLYnolat he i pe st

10 present on the stern of the pipe laying vessel 1. Winches
9 are attached to the crane 8, from which clamping
members 10 surrounding the periphery of the pipe string 4
are suspended. Said clamping members 10 are capable of
movement with respect to the pipe string 4 in the

15 longitudinal direction thereof. The embodiment that is
shown in the figures comprises two clamping members 10,
wherein one of said clamping members clampingly engages
around the pipe string 4 when the pipeline is being laid
on the seabed 4, whilst the other clamping member 10 is

20 moved along the pipe string 4 with respect to said one
engaging clamping member 10. In this manner it is ensured
that the weight of the part of the pipe string that
extends between the surface 11 and the seabed 5 is .
transmitted to the pipe laying vessel 1 via at least one

25 clamping member 10, the winch 9 and the crane 8.

It is noted that instead of clamping members 10
engaging the periphery of the pipe string 4, also
engaging means in the form of rollers engaging the
periphery of the pipe string 4 may be provided, which

30 rollers exert a force transversely to the longitudinal
direction of the pipe string 4. Such a pressure-exerting
clamping system is also used aboard the pipe laying
vessel 1 for clamping the pipe string 4 to the pipe
laying vessel 1. In Figure 2 such a system is indicated

35 by numeral 6. Furthermore, engaging means in the form of
members engaging around the pipe string 4 under
thickenings thereof are provided, which members are
connected to the winches 9 of the crane 8. The pipe



novenent with respect to the pipe string 4 in the 15 | ongitudinal direction
t hereof. The enbodinent that is shown in the figures 6§ﬁ% MBER 2008 cl anpi ng
menbers 10, wherein one of said clanping nenbers cl anpi ngly engages around
the pipe string 4 when the pipeline is being laid on the seabed 4, whil st

t he ot her clanping nenber 10 is 20 noved along the pipe string 4 mnth
respect to said one engaging clanping renber to. In this manner

ensured that the wei, ht of art of .t trin t d

bet ween t he &gk & ﬁ@ﬁégéﬁéaeédﬁg f??g Eﬁ?tY%%s?ﬂa?ﬁ ?% Sg Faylng
vessel 1 vi aer@ag:ﬂaﬁtmemﬂs 25 cl arrpl ng menber 10, the winch 9 and the crane
S. It is noted that i f i_n 1 e n eri pher
of the pipe string 4Ié§é%(éfﬁ$ %@ ngg HgﬁoﬁheQP%rﬁgggk?%F f%penggglné
the peri phe«rqp:mfcat]h@\.ﬂﬂpmgtfrqmg: Simapebpiprosiding ‘Whl oh B8Berollers exert
a force ULANRYenaely: Lind e lond! kudi aabe direnbi encbe! DRcohRE StTing 4.

Such a préssure-exerting anp ng sy 0 use oar the pipe

|l ayi ng vesswtwedrprtheg fmen atYH@Gpl\’ﬁésﬂlr ingngd ‘Gbetﬁéab?éeS | §§i ng vessel

1. I'n Figur e Zarfdieit e s &iRd @ﬂp&du@@tﬁ@ %sezélnmrreial tRe Furthernore,
engagi ng nmeans in the forn1of nﬁgeers € g around the 8 g string 4
under t hi cKSRRRYL B S S FERERLBFE HFEOVEdnfiE¥ed to the

~ Wi nches 9 ofthéepipanetS.ndglHe g melhtaSEBﬁEMBEReZﬁﬁé pbpet stntmg is t hus
hel d sus&%‘nd@g I;é %ﬁ@eoyés%ﬁe @‘:itn@%r 3 most strongly. The forces

that are exerted on the stringer 3 can remain relatively

semall theréby, as a result of which frictions and wear on

the stinger 3 are also minimized. The supporti.ng means

8 - 10 according to the present invention can be used for

15 laying a pipeline in shallow water as well as in deep
water and at transitions from shallow water to deep
water.



engagi ng neans. According to the invention, the substanti alléppver i cal

pulling force of the pipe string 4, or the 5 wei ght of2§ﬁgTE
string 4 that extends between the pipe laying vessel 1 and the seabed 5,
transmtted to the pipe laying vessel 1 via the supporting neans 8 - 10.
the pige string 4 at a |ocation where the
pipe string is 10 to be bent over the stinger 3 npst strongly, The forces
that are exerted on the stringer 3 cagy ﬁﬁ%ln relatively snmall thereby,

a result of which frictions and wear on

Axi al stresses are renoved from

R3P06; he pi pe

is

as

e stinger 3 are also mnimzed.

The supporting neans S - 10 accordlng to the present i nvention can be used

for 15 laying a pip
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1. A deviggmpelishayi:ng a pipeline on a seabed (5), conprising: - a vessel

| ayi ng a plgellne which is éltted w th Ianpln gggns ) for
A g Gheshs (7)

(1) for

cl anpi ng sai d pipe

for sur)pocv&tﬁgcwep@ﬁ@t m@hnkshe 6)PifRe hihk gﬁn@ﬁl)satﬂaa @ee&c&slrtget Mﬁeftd he
surface and the seabéd (5), characterlze

t VRA§SL4) 1t o FOrhéayasgep Pir?e

with a stthgevegsplidd) ., and

- supporting means (7) for supporting the part of the
pipe string (4) that extends between the surface and the
seabed (5), characterized in that

- the vessel (1) is fitted with a stinger (3) for
guiding the pipe string (4) from a horizontal position on the
vessel (1) to a substantially vertical position,

- the supporting means (7) comprise a cantilever
structure which is fixedly connected to the vessel (1) and
engaging means that mate therewith, which engaging means
(9,10) engage the pipe string (4) and transmit axial stresses
from the pipe string (4) to the vessel (1) via the cantilever

structure.

2. A device according to claim 1, wherein said
engaging means (9,10) engage the part of the pipe string (4)
that extends between the stinger (3) and the seabed (5).

3. A device according to claim 1 or 2, wherein said
cantilever structure comprises a crane (8) which is disposed

on the stern of the vessel (1).

4. A device according to any one of the preceding
claims, wherein said engaging means (9,10) allow a relative
movement in the longitudinal direction of the pipe between

the pipe string (4) and the engaging means (9,10).

in that the vessel (1) is fitted



guiding the pipe string (4) froma horizontal position on the vessel (1) to
a substantially vertical position, - the supporting mddSEPTEMBERAMG se a
cantilever structure which is fixedly connected to the vessel (1) and
engagi ng neans that mate therew th, which engagi ng neans (9,10) engage the
pipe string (4) and transmt axial stresses fromthe pipe string (4) to the
vessel (1) via the cantilever structure. 2. A device according to claiml1,

Uhat extonds bet woerk CHETETs Moero Sy dn ey cehedt (se BrhPdufbre® (¥

accor di ng-lains aiwhdrein 2saifieergagsagdmegnat (Peve) silamptingéycengroses a
crane (8)_which is dis$osEg) on the stern of the vessel (1). 4. A device
accor di nd4% 2irRF ofet btIt he! preceding clains, wherein said engagi ng neans
(9,10) allow a relative novenent in the |longitudinal direction of the pipe

between the pipe stri (4) and the engagi ng neans_(9, 10 12 SEPTEMBER
2006 7 5. A devﬂ%e}édg ot ga?%Pﬁaﬁn%ngoo?n h%n%rggeﬁpﬁg%léFQFnE,'mﬁerein
sai d engaﬁhé‘zgem%icﬁ9eﬁ§ég§h?”ﬂﬂé§ﬂb¥e_ﬁ@ﬂégethéh@i?bpgt_&tihigng4()4)'Ln 6. A
devi ce according to any one of the clains 1 - 4, wherein said engagi ng
nmeans engdgrPemeion penderi hgicheningdsstBpERfon under thickenings thereof.
7. A device according to claim5 or 6, wherein said engaging neans are
el enents (10) fitted round the periphery

7. A device according to claim 5 or 6, wherein said

engaging means are elements (10) fitted round the periphery

of the pipe string (4).

8. A device according to claim 5 or 6, wherein said
engaging means are rollers engaging the periphery of the pipe
string (4), which rollers exert a force transversely to the

longitudinal direction of the pipe string (4).

9. A method for laying a pipeline on a seabed (5)
wherein a pipe string (4) is lowered to the seabed (5) from a
pipe-laying vessel (1), wherein the pipe string (4) is
clamped to the vessel (1) for welding respective lengths of
pipeline to the end of the pipe string (4), and wherein the
part of the pipe string (4) that extends between the surface
and the seabed (5) is supported by supporting means (7),
characterized in that the pipe string (4) is bent over a
stinger (3) from a horizontal position on the vessel (1) to a
substantially vertical position, and that the pipe string (4)
is supported via a cantilever structure fixedly connected to
the vessel (1) so as to transmit axial stresses from the pipe

string (4) to the vessel (1) via said cantilever structure.

10. A method according to claim 9, wherein, each time
a length of pipeline has been welded to the end of the pipe
string (4), the vessel (1) is moved so as to lower the pipe

string (4) from the vessel (1) to the seabed (5), the part of



of the pipe string (4). 8. A device according to claim5 or 6, wherein said
engagi ng means are rol l ers engagi ng the periphery of tRSESTEMBER20064, (4)
which rollers exert a force transversely to the |ongitudinal direction of
the pipe string (4). 9. A nethod for laying a pipeline on a seabed (5)
wherein a pipe string (4) is lowered togthe seabed (5) froma pipe-Ilaying
vessel (1), wherein the pipe string (4) is clanped to the vessel (1) for
wel ding r Lve h f Lpeli o] d i-ne ri (4),
and uher e ae rcbd Pab R Ral ! ChBLPEXE DAL RLEREERT Be EIE BRI e
surface seabede(Skabedmesedi wishppespedtbyostppostuppgridags mggns (7)
characterized in_¢ .t he_pli string_( I e e i_nger ) froma
horizontathg%%t?%%a%ﬁthgg%gggeﬁ4k1?st§igh§§§bg%a%¥iaeﬁf'%&F |5§F£€osition,
and that fhemptlpe stssaly (4). is supported via a cantilever structure
fixedly connected to the vessel (1) so as to transmt axial stresses from
the pipe string (4) to the vessel (1) via said cantilever structure. 10. A
met hod according to claim9, wherein, each time a length of pipeline has
been wel ded to the end of the pipe string (4), the vessel (1) is noved so
as to lower the pipe string (4) fromthe vessel (1) to the seabed (5), the
part of 12 SEPTEMBER 2006 8 the pipe string (4) that extends between the
surface and the seabed (5) is noved with respect to the supporting neans
(7) whilst the pipe string (4) is clanped to or held suspended fromthe
vessel (1).





