1 MARI NE PI PELAYI NG SYSTEM FOR LAYI NG AN OFFSHORE PI PELI NE Descri ption

[ 0001] The present invention relates to a marine pipelaying systemfor
installing an offshore pipeline that includes one or nore accessories.
[0002] In nost offshore pipelines to be laid on the sea- bed there is a need
to install accessories (nodules) on the ends of the pipeline and/or at one
or multiple inter- nediate |ocations along the pipeline. These nodul es are

usually quite | arge and wel ded to

t he pipeline. Exanples M‘Egﬁﬁaﬁgpg@gﬂ{@%ﬁf %&qﬁéﬁlﬂth ngs,

pi peline end ternina- tions (PLEAN ORFSIRRE FH?St@“ ED assenblies, inline
mani f ol ds, pi pe val ves, tee assenblles with their support- ing structures
and mud- mat s. [ 0003] Such pi pel i ne accessories should often be wel ded
inline with the pipeline O'ten the accessory has pipeline connection parts
at opposed ends therﬁg o n- nect the pipeline to those pipeline
connection parts SC Per also known to have a pi pel i ne accessory
which 1is to be nounted, nDstIy by wel ding or using bolts, ex- ternally on

t he pipeline. [0004] I nt an
accessory atthe end [)q\é?dﬂgl peli ec?%rgt ﬁﬁjnéﬁﬂ err?g% SFEBWEO HH in or on a
pi pel i ne. [0005] Forpigedayng S)ﬁitﬂﬂ fro/iostalling ansgfshare @rpelme thaidum ng an

inline accessory int The pi pelaying installation
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bed there is a need to install accessories (modules) on
the ends of the pipeline and/or at one or multiple inter-
mediate locations along the pipeline. These modules are
usually quite large and heavy and are commonly de-
signed to be welded to the pipeline. Exampies of such
accessories are: initiation fittings, pipeline end termina-
tions (PLET), branches, inline SLED assemblies, inline
manifolds, pipe valves, tee assemblies with their support-
ing structures and mud-mats.

[0003] Such pipeline accessories should often be
welded inline with the pipeline. Often the accessory has
pipeline connection parts at opposed ends thereofto con-
nect the pipeline to those pipeline connection parts. It is
however also known to have a pipeline accessory which
is to be mounted, mostly by welding or using bolts, ex-
ternally on the pipeline.

[0004] Various prior art solutions are known to mount
an accessory atthe end of a pipeline or at an intermediate
focation in or on a pipeline.

[0005] Forexample in WO 03/067019 a system for in-
troducing an inline accessory into a pipeline is described.
The pipelaying installation comprises a pipeline spool, a
tensioner and a clamp,*usually referred to as "hang-off"
clamp. The clamp is adapted to support the weight of the
launched pipeline which is suspended from said clamp.
Furthermore, this known system comprises a launch



| aunched pi peline which is suspended fromsaid clanp. Furthernore, this
known system conprises a launch 2 ranp, here having variable inclination,
with a pipeline feeding position and an accessory connection position,
arranged next to one another. The area in petween the tensioner and the
clanp can be used to install accesso- ries into the pipeline. The clanp is
capabl e of translating horizontally - while the |aunched pipeline is
suspended therefrom- fromthe pipeline feeding position to the ac- cessory
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t echni ques for i nsertenitg e pipgline gbdyadconssosy cannetéed therstopastpel i ne
whil e [aying an offshﬁbqjaﬁhﬂeline are unsatisfactory. [0008] The object of

for 1y eatlon 1S 1O ot ARbthar fror'ant sofilin' s iSclosed’in We® st e
03/087652. According to the described method of
pipelaying an elongated pipeline is spooled upon a reel
and then launched through a guide tower to the seabed.
An end portion of the pipeline is clamped, above which
clamp the pipeline is separated into a first section held
by the clamp and a second section above the clamp sup-
ported on the vessel. The clamp and the clamped pipeline
are moved laterally so that the first and second pipeline
sections are offset. A manifold is connected to the moved
first pipe section, after which the clamp and the first pipe
section and the connected manifold are moved back lat-
erally to be able to connect the second pipeline section
to the manifold.

[0007] The known techniques for inserting an acces-
sory into or atthe end of a pipeline while laying an offshore
pipeline are unsatisfactory.

[0008] The object of this invention is to provide an im-
proved technique and associated system for laying an
offshore pipeline and fitting one or more pipeline acces-
sories into or onto a pipeline, e.g. at the end and/or at
intermediate locations of the pipeline.

[0009] The present invention provides a system ac-
cording to claim 1.



of fshore pipeline and fitting one or nore pipeline acces- sories into or
onto a pipeline, e.g. at the end and/or at internediate |ocations of the

pi peline. [0009] The present invention provides a systemac- cording to
claiml. 3 [0010] Further enbodi ments of ghe inventivesystem are described
in the subclainms and the description of the draw ngs. [0011] The present

I nvention further relates to a neth- od wherein the inventive systemis
used. [0012] The invention further relates to an accessory handling device,

an accessory handlin L - ccessory |l.oader deyice as descri bed
herein, as well as Rﬂ@‘@f EH&F‘@Bfem OQ"'HEPI%@‘C&E? 'InXW":ﬁ'(}feoW%tﬁG?e

pi pelines. [0013] Theeidesoribenhinfthetdiclaghsiaesl the desinstiow ofitheyes- sel
provided with a systgghgﬂiégr an accessory handling device, and/or an
accessory handling f /or an accessory |oader device as described
herein. [0014] In th§0QM4}i nfbe pFegenlimmmian furthénreidtesdoa peweth-of a

reel -lay pipel ayi ng Wﬁ@ﬁ@ |onﬁﬁﬂiﬂhkp§ﬁahﬁ¥ﬂgagépy em bodi nent of the

system according to t e |nve an view of a part of
the vessel of figurd0@1 MeTbennNﬁatlpauﬂm%rewlabeS 403N jaeeEssedy po-

sition, Fig. 3 shows Ha'hoﬂm?céévitﬂee%rﬁa@%%séfyHéﬁldllﬁ'g';”ﬁbn’i’érHﬁd ayre of the

vessel of figures 1,

, an- ort t he
accessory handling d@ccessary Egaci)%yqie\élget% 5%5@59% V‘f?éﬁ%’%e of the
invention, Fig. 4 shdwe use thereef inva enetheal farlagimgsoffsicore pipdlines.

[0013] Theinventionfurtherrelates to apipelaying ves-
sel provided with a system and/or an accessory handling
device, and/or an accessory handling frame and/or an
accessory loader device as described herein.

[0014] In the drawings:

Fig. 1 schematically shows a part of a reel-lay
pipelaying vessel provided with an examplary em-
bodiment of the system according to the invention,
Fig. 2 shows a plan view of a part of the vessel of
figure 1, wherein the launch device is in inclined po-
sition, ‘

Fig. 3 shows in a side view a part of the launch struc-
ture of the vessel of figures 1,2, an accessory han-
dling frame supported by the accessory handling de-
vice, as well as the accessory loader device of the
invention,

Fig. 4 shows in a rear view the launch structure, the
accessory handling device, and the accessory han-
diing frame of figure 3,

Fig. 5in a view similar to figure 3 a part of the launch
structure, the accessory loader device, and an ac-
cessory handling frame held by said loader device,
Figs. 6a-h illustrate the loading of an accessory onto
the accessory handling device according to the in-
vention, and

Figs. 7a-g illustrate the integration of an accessory
into a pipeline according to the invention.



accessory handling device, and the accessory han- dling frame of figure 3,
Fig. 5in aviewsimlar to figure 3 a part of the |aunch structure, the
accessory | oader device, and an ac- cessory handling frane held by said

| oader device, Figs. 6a-h illustrate the | oading of an accessory onto the
accessory handling device according to the in- vention, and Figs. 7a-g
Illustrate the integration of an accessory into a pipeline according to the
invention. 4 [0015] In the figures a "Reel -Lay" pipelaying vessel 1 is
shown for laying an offshore pipeline. As is common in reel-laying the
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arrangenent) on as is known in the art.
[0016] During the pipelaying process the pipeline 2 is
unwound from the spool 3.
[0017] The vessel 1 is provided with a pipeline launch
device 10 for launching the pipeline 2 from the vessel 1
in the direction of the seabed. This launch device 10 here
is arranged at the stern of the vessel 1. It could also be
arranged at another location, e.g. at a moonpool of the
vessel.
[0018] The launch device 10 here comprises a launch
structure 11 mounted on a travelling base 12. The base
12 is slidably supported (e.g. by a skid arrangement) on
support rails 13 on a deck 5 of the vessel.
[0019] The rails 13 here extend essentially parallel to
the stern of the vessel, so that the launch device 10 can
assume several positions along said stern.
[0020] The structure 11 is pivotable about a pivot axis
14 with respect to the base 12. One or more support
struts 15 are provided, here telescopic support struts, to
maintain a desired inclination of the launch structure 11.
[0021] At the upper end the structure 11 is provided
with a pipeline guide 16, here a rotatable guide wheel,
for the pipeline 2 coming from the spool 3.
[0022] Thelaunch structure 11 here furtheris provided
with a pipeline straightener 17 and at least one pipeline
tensioner 18. The pipeline tensioner 18 commonly in-
cludes muitiple tracks with friction pads which engage on
the pipeline 2.



support rails 13 on a deck 5 of the vessel. [0019] The rails 13 here extend
essentially parallel to the stern of the vessel, so that the | aunch device
10 can assune several positions along said stern. [0020] The structure 11
is pivotable about a pivot axis 14 with rgspect to the base 12. One or nore
support struts 15 are provided, here tel escopic support struts, to

mai ntain a desired inclination of the launch structure 11. [0021] At the
upper end the structure 11 is provided wth a pipeline QUIde 16, here a
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[0025] Be ow said pipeline connecting position the

launch structure 11 is provided with a pipeline clamping
device 30, which clamping device is adapted to clamp
and support the weight of the previously launched pipe-
line. Such a clamp is commonly referred to as a "hang-
off clamp”.

[0026] The clamp 30 here is arranged movable, so as
to allow for the passage of an accessory 40 integrated
into the pipeline 2 as will explained further on.

[0027] Here the clamp 30 is held by a paralielogram
linkage, including parallel support bars 31, 32, which are
at one end pivotable connected to the clamp 30 and at
the other end to the launch structure, the pivot axes lying
essentially horizontal. One or more (hydraulic) actuators
33 are provided for moving and positioning the clamp 30.
As such the clamping device 30 is mounted for movement
between an active position near the firing line of the pipe-
line and a remote position.

[0028] As has been mentioned before, it is often de-
sired to fit an "accessory" at the end of the pipeline or at
an intermediate position in or onto the pipeline 2.
[0029] Such accessories are commonly large and
heavy items, such as a PLET (PipelLine End Terminal).

[0030] Inthefigures an-accessory 40 has been depict-
ed schematically as a block for the purpose of simplicity

only. itwillbe clear that an accessory can have a different
shape.



of f clamp”. [0026] The clanp 30 here is arranged novable, so as to allow
for the passage of an accessory 40 integrated into the pipeline 2 as wll
expl ai ned further on. [0027] Here the clanp 30 is held by a parall el ogram

| i nkage, including parallel support bars 3§, 32, which are at one end

pi vot abl e connected to the clanp 30 and at the other end to the | aunch
structure, the pivot axes lying essentially horizontal. One or nore
(hydraulic) actuators 33 are provided for noving and positioning the clanp
30. As such the clanpi ngI device 30 is nmounted for novenent between an
active position near [0881i riThg systernfalsadnplymes lamaceaagsary Babt e
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accessory 40 is recdinged by the handling device and the pipeline
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accessory con- nectmg means for connecting the accessory 40 to the
pipeline, e.g. welding means.
[0033] As can be seen in figure 3 two horizontal rails
51, 52 are mounted on the launch structure 11 above
another.
[0034] The workstation 20 is sfidable supported by
these rails 51, 52, so that the workstation 20 can be
moved from the central position to the side in order to
make room for an accessory 40.
[0035] As can be seen in figure 4 the accessory han-
dling device inciudes a first subframe 55, which is mount-
ed on said rails 51, 52 and is slideable along said rails
51, 52. The accessory handling device also inciudes a
second subframe 60, which is supported by said first sub-
frame 55 so as to be orientable in one or more degrees
of freedom with respect to said first subframe 55.
[0036] Inthe embodimentshown here the second sub-
frame 60 is movable parallel to the first subframe 55, e.g.
up and down with respect to said first subframe 55. This
is done here by an hydraulic actuator 57, which is pro-
vided for parallel, e.g. up and down motion, of the second
subframe 60 with respect to the first subframe 55.
[0037] Between the first and second subframes 65, 60
also a first set of hydraulic positioning actuators 61, 62
and a second set of hydraulic positioning actuators 63,
64 are provided. The first and second sets are spaced
apart from one another and each include at least two



necting nmeans for connecting the accessory 40 to the pipeline, e.g. welding
nmeans. [0033] As can be seen in figure 3 two horizontal rails 51, 52 are
nounted on the launch structure 11 above another. [0034] The workstation 20
is slidable supported by these rails 51, 52, so that the workstation 20 can
be noved fromthe central position to the side in order to nake roomfor an
accessory 40. [0035] As can be seen in figure 4 the accessory han- dling
device includes a first subframe 55, which is nount- ed on said rails 51, 52
and is slideable along said rails 51, 52. The accessory handling device al so
I ncludes a second subfrage 60, which is support?d by said fLrsi sub- frane
55 so as to be ori enSRBFEJiFPAHACHIAINGS SASGr BcRlloOWaaCUERIRTIRNIGr r espect to
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from one anot her and each 1 nc . . spaced apart actuators, so
as to al | ow accur at eS8ra%if mcly %I@fb@nﬂl@ewﬂb\égﬁcf'r§h§f—'b§ﬂﬂl Oh &:@spect to the
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and the angul ar ori e'fb&f’;éfn fﬁetsré%osr\%cgl%jfrgyn% 60 here has hook mem-
bers 65, 66 adapted to hang the accessory 40 thereon.
It will be appreciated that other fastening means could
be provided (e.g. on the second subframe) to (temporar-
ily) fasten the accessory (or the associated accessory
handling frame as will be explained further on) to the -
second subframe.
[0040] The actuators 57, 61-64, allow for an acgurate
positioning of the accessory fastened to the second sub-
frame 60 with respect to the pipeline 2, which facilitates
the connection process, e.g. the welding process.
[0041] In this example the accessory 40 is provided
with an accessory handling frame 70, which here is de-
tachable from the accessory 40.
[0042] In a preferred embodiment it is envisaged that
a standard accessory handling frame 70 ( e.g. of uniform
principal dimensions) is employed for handling accesso-
ries on board of a pipelaying vessel, such that different
accessories can be handled in a uniform manner.
[0043] In this example the accessory handling frame
70 has a (elongated) pallet 71, provided with support ex-
tensions 72 on opposed sides thereof, which support ex-
tensions 72 can engage with the hook members 65, 66
of the second subframe 60.
[0044] The accessory 40 can be placed on the pallet
71 and fixed thereto, e.g. by temporary weids or other
detachable fixation means.



frame with respect to the first subfranme. [0038] Preferably each of the
actuators 61-64 is con- trollable such that the second subfranme 60 is
orientable so as to include an angle with the first subfranme 55, e.g.

about one or in this case two degrees of aggular freedom [0039] The second
subfranme 60 here has hook nmem bers 65, 66 adapted to hang the accessory 40
thereon. It wll be appreciated that other fastening neans could be

provi ded (e.g. on the second subfrane) to (tenporar- ily) fasten the

accessory (or the as rgir% -expl ai ned
further on) to the gg@ sub ra E@g%g gggi ua ors"@”?l”gé’%%m al | ow
for an accurate p03|me@mrn§na)bertshz §sﬁir G&QMQ@ﬁﬁ@ngélﬂfnd sub-

frame 60 with respectaangea kBT ateckh Mhpr?] udifasiéé of e paftet TRNnect | on

process, t he wel C 0041 this, e cessory 40
i s provi ded with an @9& ﬁ) EfWérwﬁl HoCah HR seen Wﬁﬁaw é?g @- t achabl e
fromthe accessory 4Gacdeé¥sbty Hamdil frimie 0 slgbdigent drimoee howksaged t hat

di monsi ons) afifeifrg{Zﬁ%ﬁéﬁ@éﬁd?ﬁg%eaﬁ@?@ﬂdeﬁ"gw SHEgF QF*EO‘*E pel ayi ng

vessel , such that di flieolemembers 650066 sald secorchaubérame 80usutbr m manner .
[0043] In this exa”pltﬁattrb‘?\c‘écé?lfétoédc [}ééﬁqnt%ﬁaﬁ@é u?to&f%éangat ed)

pall et 71, provided with suppo ex- t her eof ,
whi ch support ex- ter@ipghigerthe asse ge Glrﬁ‘-t@ﬁ halble ResrSFERHBAS 59 66 of

the second subframe GoamideAd]rehisinas Sat@scoRc-abiantd anrdiaoiewne pal | et

I and fixed thereto,, & Sy, hahiy 3n'edShtially sihist defiiitige 11 xati on

neans.
cessory handling frame can be hung on said detachable
accessory handling frame of said first accessory.
[0047] As will be clear the accessory handling device
is adapted for horizontal translation along the rails 51, 52
(e.g. by actuators not shown in the drawings) and in this
manner an accessory supported by said handling device
can be moved from an accessory receiving position to
the pipeline connecting position.
[0048] Infigure 3 the reference numeral 40’ denotes a
position wherein the accessory is held before it is picked
up by the handling device. It will be clear that in order to
do so the launch structure 11 has to be slided sideways
in this embodiment. In another embodiment the rails 51,
52 are extendible to the side, so that the handling device
can reach said position in the extended position of the
rails 51, 52. In yet another embodiment the accessory is
presented within the range of the rails 51, 52.
[0049] For moving an accessory 40 into the receiving
position the system further includes an accessory loader
device 90, of which an exemplary embodiment will now
be explained in detail.
[0050] The accessory loader device 90 is mounted on
a deck of the vessel 1, preferably adjacent to the pipe
launch device 10, here basically at one end of the rail 13
closest to the stern of the vessel.



8 [0045] The franme 70 has one or nore lift hook engage- nment nenbers 73,
here at the top end of a triangular arranged bars 74 ateach | ongitudi nal
side of the pallet 71. [0046] In figure 4 it can be seen that the
detachabl e accessory handling frame 70 alhso has one or nore hook nenbers
76, 77, essentially identical to said one or nore hook nmenbers 65, 66 on
sai d second subfrane 60, such that once a first accessory has been
integrated into said pipeline, the associ ated detachabl e accessory handling
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enbodi nent therails%l’:‘,lS e to the side, so that the
handl i ng device can[0082] sahe (werldri device 90ehere conwtigessiat baseof the
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[0053] The loader device 90 further comprises a first
linkage member 94, pivotable about an associated hor-
izontal pivot axis 95 with respect to the base 91, and a
second linkage member 96, extending between said first
linkage member 94 and the loader arm 92 and pivotable
connected thereto.
[0054] Also an hydraulic actuator 97 is mounted be-
tween the base 91 and said first linkage member 94, so
that operation of the hydraulic actuator 97 cause the load-
er arm 92 to pivot.
[0055] Theloader arm 92 has, here at its free end, one
or more lift hooks 98 engageable with the members 73
of the accessory handling frame 70.
[0056] The loader arm 92 can hook onto a frame 70
as the frame 70 is on the transportation rails 100 next to
the loader device 90. Then the loader arm 92 can be
pivoted, so that the frame 70 is lifted up.
[0057] The frame 70 wili then come to bear against a
tilt stop 99 on the loader arm 92. This causes the frame
70 to follow the tilting motion of the arm 92, and thus the
frame 70 will be tilted from an essentially horizontal feed
position into the more or less vertical receiving position.
[0058] The tilt stop (and or the co-operating part of the
frame 70) could include a damper to dampen the contact
between both.



be explained in detail. [0050] The accessory | oader device 90 is nounted on
a deck of the vessel 1, preferably adjacent to the pipe |aunch device 10,
here basically at one end of the rail 13 <closest to the stern of the
vessel. 9 (0051] In order to supply an aggessory 40 to the | oader device
90 the vessel 1 here is provided with an accessory transportation rai
structure 100, here with parallel rails 100 extending across at |east a
part of a deck of sald vessel, e.g. along a side of the deck. It is

envi saged t hat _the ﬁgiormtbaughl g% fﬂg%'ir@s 7E§)c.E |hsbgg@q|§ds[5@a§r}g

sai d transportatlon truc or a Ski ddi ng
arrangenment. [0052] %m&%ﬂ@ el CI@W)@Eh@K@ aloag rewsan ageessosy nount ed

on the vessel and a I@llo\/ﬁ’i@\mtéd lﬂaéﬁras%fdﬁlﬁtféd h'arhéhh Finea70\WAl bé pi vot abl e
about a horizontal & %ams e 91. [.0053] The

to t
| oader device 90 furtpr'l SRy %%W%Pt#@'ig@ R%‘é@hwg%i?eﬁpeén%ot abl e
about an associ at ed twnneczmg plosiiomt whdre ﬂﬁevadde o ¢cantihe base 91,

momber 54 and the | oJtaReg: oy e ik %ﬁ?@“&s?éhﬁeﬁﬂaeﬁip% 0 AR 5054
Al so an hydraulic actinterovediate posiiorn ed dreinto tee pipeélindase 91 and sai d
catse iLZ“?%SdfmZ‘ﬁe;,I“SQ? o 13br e Batand B 5 Balittfat fs%aﬁ%“%ﬁér?at
its free end, one orf r”é,i1 Bpﬁﬁsﬁ‘éaké%@r@rlyﬁ kedouR Wtﬂﬂetﬁé @én@férs 73 of
the accessory handli fg iR noP shbWp i f@b?e B2 dThedk AMR270aNd o9& onto a
frame 70

accessory 40 mounted thereon have been transported

over the rails 100 towards the loader 90.

[0061] Then the arm 92 is tilted and along with said

arm 92 the frame 70 and accessory 40. As such the as-

sembly of the frame 70 and accessory 40 is brought into

the position shown in figures 6¢.,d. (the loader 90 is not

shown in figure 6¢).

[0062] The launch structure 11 is then translated side-

ways, such that the accessory handling device (including

subframes 55, 60) comes into position opposite the as-

sembly of frame 70 and accessory 40 still held by the

loader 90. This movement of the launch device 11 is

shown in figure 6 e. Then the frame 70 is hung on the

handling device as exptained before (fig. 6f).

[0063] By operating the actuator 57 the frame 70 is

lifted from the loader 90 as is shown in figure 6g.

[0064] I[n the meantime the workstation 20 has been

slided sideways to make room for the frame and acces-

sory 40. Now the frame 70 and the accessory can be

moved to the pipeline connecting position shown in figure

6h.

[0065] As mentioned before an accessory is often

mounted at an intermediate position into a pipeline. Re-

ferring to figures 7a-g it will now be explained how this

can be done on the vessel 1 provided with the accessory

handling system.



as the frane 70 is on the transportation rails 100 next to the | oader
device 90. Then the | oader arm 92 can be pivoted, so that the frame 70 is
lifted up. [0057] The frame 70 will then come to bear against a tilt stop
99 on the |oader arm 92. This causes the fqjane 70 to follow the tilting
nmotion of the arm92, and thus the frame 70 will be tilted from an
essentially horizontal feed position into the nore or |ess vertical
receiving position. [0058] The tilt stop (and or the co-operating part of

the f 70 I d g h i bot h.
10° [0058) A'though <KWtk B LAITETa I SAFRBLSIY By NSt HnBIFBE] E i
now be expl ai ned how igrclasteed bythemamping e viee 80. dhascina pipeaiaedl i ng
frame 70 will be pichegg d&?o@ﬂ’abb@e'tﬁé@éﬁg%%ﬁééwt into the pipeline

the ond of b pi pel | nelBIBTk " Aen fieH Rk AAE SOLIE PIBSTBR oIS TRRRSthe
pi peline. [0060] In L bgcke&t@m%gp?gm;’?t légstsbowi‘ithdam gtab&sbrr@vriele.dmf ?ngre
accessory, 40 are P CKRHCR IS RN ol e BRI, PhE SRS 1O
transported over thel8dblusadto rosids backtensioarwben poeliig taek t he arm
such the as- sembly of'd RPYITE, 2 orfolthe shal 3t ATS: fle FenGtames 2 %0, C°
posi tion shown in fi gisrReresslided sidawayste male raonbior theAGEESSONyY gure 6¢).
hccessory handl i ng der ik MAANGE (ho SUUBNBRAOPAGES TS dftimed: °0 posi ¢ on
opposi teyt he as- J t’d(fg&]( TR the mdnner exp%lned referring to?faaure gthe P

accessory 40 and the associated frame 70 are picked up

by the loader and transferred to the accessory handling

device and then moved into the pipeline connecting po-

sition, basically above the pipeline end held by the clamp-

ing device 30. This situation is shown in figures 7c,d.

[0069] Then the accessory 40 is welded onto this pipe-

line end held By the clamping device 30. The pipeline

end above the accessory 40 is lowered until it can be

welded to the accessory as well. This is shown in figure

7e.

[0070] After welding the accessory is detached from

the frame 70. The pipeline weight is taken over from the

clamping device 30 by the tensioner 18. Now the clamp-

ing device 30 opens and release the pipeline. The clamp-

ing device 30 is then moved to its remote position, which

is such that the accessory can pass. This is shown in

figure 7f.

[0071] In the meantime also the accessory handling
device and the frame 70 still held thereby are moved
sideways, to allow the repositioning of the workstation
20. If desired the clamping device can be moved into its
operable position. This is shown in figure 7g.



senbly of frame 70 and accessory 40 still held by the 1oader 90. This
novenment of the |launch device 11 is shown in figure 6 e. Then the frame 70
is hung on the handling device as explained before (fig. 6f). [0063] By
operating the actuator 57 the frame 70 is qpifted fromthe |oader 90 as is
shown in figure 6g. [0064] In the nmeantine the workstation 20 has been
slided sideways to nake roomfor the frane and acces- sory 40. Now the frane
70 and the accessory can be noved to the pipeline connecting position shown
in figure 6h. [0065] As_ nentioned before an accessory is often nounted at
an internediate posit [&72ht dtis pojrd that thﬁeprﬂse&ﬂtllﬁyeﬂboﬂl ignadima- g it

wi |l now be expl ai nedltae%tmes"refanage témmaaéelm iRseyr@ed with
the accessory handli system 1 previously
| aunched pi peline 2 @P&ﬁﬁ%@nb ?ﬁ%“ ?Eﬁeﬁbcaﬂ SO pi pel i ne

2_islput gff aboveltgadvbﬂ g equ sigmi s@dﬁﬂlthEaQDQ te'ﬁifﬁ?? quborihes-lgpprt of the
I pell ne I'S Spool e 00 St _S ap I's
Brgvi ded in vvh%och thge% y%oﬁgfﬁ%ii'@ %ﬂﬁ'@%‘alhﬂa a[r'éﬂggg%%%&&t@ igspused

to provi de backtensi oorwmna aspipelinegy back the pipeline 2 onto the spool 3.
Al so the workstation 20 is here slided sideways to nake roomfor the
accessory. In this manner the situation of figure 7b is obtained. [0068]
In the manner explained referring to figure 6 the accessory 40 and the
associated frane 70 are picked up by the | oader and transferred to the
accessory handling device and then noved into the pipeline connecting po-
sition, basically above the pipeline end held bythe cl anp-



I ng device 30. This situation is shown in figures 7c,d. [0069] Th
accessory 40 is welded onto this pipe- line end held by the cl anpi
30. The pipeline end above the accessory 40 is lowered until it c

wel ded to the accessory

as well. This is own in figure 7 e. [00

wel di ng the accessory is detached from the frane 70. The pipeline
taken over fromthe clanping device 30 by the tensioner 18. Now t

i ng device 30 opens and

pass. This is shown i

en the

ng devi ce

an be

70] After

wei ght is
he cl anp-

rel ease the pipeline. The clanp- ing device 30 is
then noved to its re te position, which is such that the accesso

alMSqure 7f. [0071] In the neantine also the

ry can
accessory

handl i ng device and the. frane 70 still held thereby are noved sideways, to
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figure 7g.

descri bed herein can al s‘gﬁ‘ggq%8\%%{0&8@%&2@%%(@dﬁ}%g’%@ﬂﬁbﬁgﬂ lelcﬂgl gae or

the S-lay technique, fdlghe purpose of installing an accessory i
onto a pipeline. 13 Cains 1. Mrine pipelaying systemto be nounted on a

Acoessor et (40). the L'yé‘?e%”%ﬁrﬂp%ﬁﬁﬁé %Wé’agﬁs@m be BeEnaIEe"(10) for

| aunchi ng t he

pipeline (2) from the vessel (1) in the direction
of the seabed,

- a pipeline clamping device (30) adapted to
clamp and support the weight of the previously
launched pipeline,

- an accessory handling device (55, 51, 52, 60)

characterized in that the accessory handling de-
vice is adapted to receive and support an accessory
and allow displacement thereof between an receiv-
ing position, wherein the accessory is received by
the handling device and a pipeline connecting posi-
tion, wherein the accessory can be connected to the
pipeline, and in that the system further includes an
accessory loader device (20) for moving an acces-
sory into said receiving position, which accessory
locader device is adapted to tilt said accessory from
an essentially horizontal feed position into said re-
ceiving position.

System according to claim 1, wherein said pipeline
connecting position is above the clamping device.

System according to claim 1 or 2, wherein the system
further includes accessory connecting means for
connecting the accessory to the pipeline, e.g. weld-
ing means.

nto or



pi peline (2) fromthe vessel (1) in the direction of the seabed, - a

pi pel i ne cl anpi ng device (30) adapted to clanp and support the weight of
the previously |aunched pipeline, - an accessory handling device (55, 51,
52, 60) characterized in that the accesspgy handling de- vice is adapted to
recei ve and support an accessory and allow displacenent thereof between an
receiv- ing position, wherein the accessory is received by the handling
devi ce and a pipeline connecting posi- tion, wherein the accessory can be

connected to the pipgli and in tB at ihe ﬁ%sten1furt er |ncIﬂQfs an
accessory | oader devi g@ S rAGRAS B Qe AL MQSe, of lginesi T3 ecei vi ng

posi tion, which accessorwhémd@md@wcesso hdapling devitelis atkipiedccessory

posi ti on. 2. System accoftf RGeS ERErARTathA 8 AR Tre” connecti ng
position is above the clanping device. 3. Systemaccording to claiml or 2,

wherein the SyStemf“!‘;th@yét?ﬁ% HEE@rcﬁﬁﬁ?é%?ﬁ'&%ﬁﬂQF%ﬁ - wHEReH ééﬂg 4

connecting the accessory t qg
Syst em according to one @cm%mwd&ngsdqwge R Adial élﬂ‘éﬁué@c@sﬁsory

handling device is adapt%dhdrizrorhar 'rém@tﬂlctélf@né@tmuﬂé Ratigoptgiessory. 5.
System according to any of.cl wherein Sﬂ& accessory handling
device has a rail struct GRES @Oante%apgypmﬁ oSN structure, e.g.

mul tiple horizontal rails nounted above one anot her.
6. System according to claim 5, wherein said rail struc-
ture is mounted on said pipe launch device.

7. Systemaccordingtoclaim 1, wherein said accessory
loader device comprises a base mounted on said
vessel and a pivotable loader arm, said loader arm
being pivotable about a horizontal pivot axis with re-
spect to said base.

8. System according to claim 7, wherein said loading
device includes an hydraulic actuator for actuating
said loader arm.

9. System according to claim 7 or 8, wherein said load-
ing device comprises a first linkage member, pivot-
able about an associated horizontal pivot axis with
respect to said base, an actuator mounted between
said base and said first linkage member, and a sec-
ond linkage member, extending between said first
linkage member and said loader arm and pivotable

connected thereto.

10. System according to one or more of claims 1-9,
wherein said accessory loader device has one or
more lift hooks engageable with said accessory.



6. System according to claim5, wherein said rail struc- ture is nounted on
sai d pipe launch device. 7. System according to claim1, wherein said
accessory | oader device conprises a base nounted on said vessel and a

pi votabl e | oader arm said |oader arm bejgg pivotabl e about a horizontal
pivot axis with re- spect to said base. 8 System according to claim?7,
wherein said | oading device includes an hydraulic actuator for actuating
said | oader arm 9. Systen1according to claim7 or 8, wherein said | oad- ing
device conprises a f|r kage ne

t pi;vot bIe t an assqci at ed
horizontal pivot axi d ﬁHS GHs Pl r@b'agéal%laﬂﬁ 2 E’ﬂ?ﬁr@ﬂ rﬁﬂ.’l&t ed
between said base and skiatldriash Haslaijé s arrangaxdi andegonstnged i nkage

menber, extendi ng betwee [ fHH%! §%ger arm and
pi vot abl e connected theﬂ)&%cﬁg&éé@&i&%ﬁ?ﬁ@%y on Iﬁgbd?m of clains
1-9, wherein said accesk@denasaer device has one or nore |ift hooks
engageable with said accessory 15 11. Systemaccording to clains 1 and 7,

wherein said | oader armhas a tilt stop ranged and construed. to be
contacted by said acc gy %@QQW”%@@%'%QS whedeH salcdilt $20p syst em

according to claim11, mhﬁﬂ@ﬁ@s$ﬁ@§nipéﬁ. stop includes a danper. 13. System
according to one or nore of claims 1-12, wherein said accessory | oader
device is nounted on said vessel, adjacent to said pipe |launch device. 14.

System according to df Srystmmeaotordiagntm dn&3or more of claims 1-12,
wherein said accessory loader device is mounted on
said vessel, adjacent to said pipe launch device.

14. System according to one or more of claims 1-13,
wherein said vesse! is provided with a accessory
transportation rail structure extending across at least
a part of a deck of said vessel, e.g. along a side of
the deck, for transportation of accessories to said
accessory loading device.

15. System according to one or more of the preceding
claims, wherein said accessory handling device in-
cludes an handling frame associated with said ac-
cessory.

16. System according to claims 10 and 15, wherein said
handling frame has one or more lift hook engage-
ment member, each for engagement with a lift hook
of said accessory loader device, e.g. two lift hook
engagement members on opposed sides of the han-
diing frame.

17. System according to claims 14 and 15, wherein said
accessory handling frame is adapted to be skidded
over said transportation rail structure.



wherein said vessel is provided wwth a accessory transportation rai
structure extending across at least a part of a deck of said vessel, e.g.
along a side of the deck, for transportation of accessories to said
accessory | oading device. 15. System accqggding to one or nore of the
preceding clains, wherein said accessory handling device in- cludes an
handling frane associated wth said ac- cessory. 16. System according to
claims 10 and 15, wherein said handling frame has one or nore lift hook
engage- nent nenber, of said accessory

ach for engagenent with a lLift, hoqg
| oader device, e.g. tﬁ) Nﬁﬁemwgog‘gwmsm’é’rh%?@%ﬁi AHESERTYi des of
the han- dling frame. 17hafdihgdedeeridchedspadirat gabirhrmedwiichwgerein said
P structre. 16 1o syl BRRRRATAS st Red Sk e SIS hoceasor y
rail structure. : [ | : ssory
handl i ng devi ce i ncl udessaid failsstrsctuire pamd ar\/sewndssubfmmeedvmmsiaijd rails
structure and is slideab ' Al , n
subframe, which is supp%ﬁ[)@éﬂgg t%glggqu Flf%ttsg%%#ﬁgnéssaosa{;gbéo& e orient-
able in one or nore degr8bke iffone ecovvnadegreespblreedom walharesipest subf rane,
and wherein one or nore ﬁ?safdjﬁlts‘?rsﬁbﬁ‘feﬂngg %ond\ﬁlﬁeféﬁ'l S ovFhérd igest and said

o1,

sec- ond subfranme to all ow accurate orlentation tgisfal secqnd subframe.
19. System accordi ng to Hi3PFs e pipvdednglvean sall firstandsaidiseCrovabl e
parallel to the first subhtasEbframedto Uosndicdanaterbtibntstigreef saadsaid first

subf rane,
second subframe.

19. System according to claim 18, where said second
subframe is movable parallel to the first subframe,
e.g. up and down with respect to said first subframe,
and wherein at least one actuator is provided for par-
allel, e.g. up and down motion, of the second frame.

20. System according to claim 18 or 19, wherein said
second subframe is orientatable so as to include an
angle with the first subframe, e.g. about one or pos-
sible two degrees of angular freedom.

21. System according to claim 20, wherein between the
first and second subframes at least three actuators
are provided in a spatial arranged, e.g. a triangular
or square arrangement, allowing orientation of the
second subframe with respect to the first subframe.

22. System according to claim 20 or 21, wherein be-
tween the first and second subframes a first set of
positioning actuators and a second set of positioning
actuators are provided, said first and second set be-
ing spaced apart from one another and each includ-
ing atleasttwo spaced apart actuators, so as to aliow
orientation of the second subframe with respect to
the first subframe.



and wherein at |east one actuator is provided for par- allel, e.g. up and
down notion, of the second franme. 20. System according to claim 18 or 19,
wherein said second subfranme is orientatable so as to include an angle
with the first subframe, e.g. about one 0y~ pos- sible two degrees of angul ar
freedom 21. System according to claim 20, wherein between the first and
second subfranes at |east three actuators are provided in a spati al
arranged, e.g. a triangular or square arrangenent, allow ng orientation of

the second subframe wth respect tq.the first_subfrane. ,22. st em
according to claim 28Wor§2§t,er5ﬁ&f&fa%f0 AeRf Fr?é”ﬁ H&'Zénw €6hd
subfranmes a first set ofthepsscondmuidrarpeuiadsioheand morehook semof
positioning actuators | [ C set - ing
spaced apart from one aﬁ%%ﬁ%égghgﬁﬂgﬁﬁgégE$%8?hpﬁgggfﬁF%§§P’?ﬁ%ngaced apart
actuators, so as to all othe actessaiyiloadiig dewiceecond subfrane with respect

to the first subfrane. 17 23. System according to any of clainms 18-22,
wherein the second subfranme has one or nore hook nmem bers adapted to hang

the accessory ther eo®4.eSyStes agopsdinisclaims bagnsh2dewhedeinthe syst em
according to claims 15 aggcassorifilih ﬁﬁm@@%@@hﬁb@ﬂ@:ﬂﬂ%ébﬁm i's

detachable fromthe ac- cessory.” 25. System according to claim 24, wherein
sai d detach- abl e access®&f3S¥dndl i ng franme has one or nore hook menbers
essentially identical to said one or nore hook nenbers on said second

subframe, such that c8, &dh Rlcataiy i EMiM4 RERBréit SHEYRAch © sai d
able accessory handling frame has orie or more hook
members essentially identical to said one or more
hook members on said second subframe, such that
once a first accessory has been integrated into said
pipeline, the associated detachable accessory han-
dling frame can remain on said second subframe,
and a new accessory, having an essentially similar
detachable accessory handling frame can be hung
on said detachable accessory handling frame of said
first accessory.

26. System according to one or more of the preceding
claims, wherein said pipelaying system is adapted
for reel laying, and wherein said system includes a
storage reel for pipeline.

27. System according to one or more of the preceding
claims, wherein said launch device includes alaunch
structure having variable inclination.

28. System according to claim 27, wherein one or more
support struts, e.g. telescopic support struts, are as-
sociated with said launch structure to maintain its
desired inclination.



pi peli ne, the associ ated detachabl e accessory han- dling frane can remain on
sai d second subfranme, and a new accessory, having an essentially simlar
det achabl e accessory handling frame can be hung on said detachabl e
accessory handling frame of said first aggessory. 26. Systemaccording to
one or nore of the preceding clains, wherein said pipelaying systemis
adapted for reel laying, and mhereln said systemincludes a storage reel
for pipeline. 27. Systemaccording to one or nore of the preceding clains,

wh [ id | h | ud bl
el i nat on. 2. Sys@an SsihiREargng Brinaim Sk et Wi SIS cuppor
struts, e.g. telescopic laummbvstrssmtqlmll$ aslmimlesoveataaclswppcbrtsmlld | S}Jnch
structure to maintain itg;: i i : . cording to
claim 27 or 28, wherein @Qﬂ%ﬁ‘éﬁﬁgﬂt@é;‘%‘@?h%gﬁ.%ﬂs&'? @%&i§g§§§%‘suppo?t
rail, which support the |ower end of said |launch structure. 30. System
di t f.th di | wh th | h devi
"ol udes a di o p acellbi SYsiReadharae 18 o TapBohithg Aretediidied "' o
wor ti ng area, e.g. a roooiairalis selergin phlei Pmlmﬂn:cdmmce iimgludesi ai dis-when sai d
workstation is in an o e nis
di spl aceable to a remF))t ersg]f{’)tl W&%k%@ﬁ@é Hﬁﬁgﬂ]’&@%@ﬁﬁ‘bﬁ@
accessory at said pipel |W@r ifghawaa, reygpagiooinenat Sald psliem ecwyrelrng to
claim 30, wherein said wyy, p0§|tt|%h'\9ﬂeh%a%|%r‘lﬁ(gtétﬂfq mﬁ'&?ahékaﬁﬁﬁr‘s' ation,

e.g. along a rail struct ral
position thereof which workstation is displaceable
to a remote position to allow for the placement of an

accessory at said pipeline connecting position.

31. System according to claim 30, wherein said work-
station is adapted for horizontal translation, e.g.
along a rail structure, e.g. a horizontal rail structure,
e.g. multiple horizontal rails mounted above one an-
other, e.g. a rail structure associated with said ac-
cessory handling device.

32. System according to one or more of the preceding
claims, wherein the clamp is arranged movable, so
asto allow for the passage of the accessory integrat-
ed into the pipeline, e.g. the clamp being supported
by the launch structure in a mobile manner.

33. System according to claim 32, wherein the clamping
device is mounted for translation in horizontal direc-
tion between an active position near the firing line of
the pipeline and a remote paosition.

34. System according to ctaim 32, wherein the clamping
device is supported by a paréilelogram structure, so
as to be mobile essentially parallel to the firing line.



e.g. multiple horizontal rails nmounted above one an- other, e.g. a rai
structure associated with said ac- cessory handling device. 32. System
according to one or nore of the preceding clains, wherein the clanp is
arranged novable, so as to allow for the{ipassage of the accessory integrat-
ed into the pipeline, e.g. the clanp being supported by the |aunch
structure in a nobile manner. 33. System according to claim 32, wherein the
clanping device is nmounted for translation in horizontal direc- tion

Cemote posi tron. 34 seamtentapEPmhberlaiR28; whsBir iRBE0BRNG: ng
device is supported by a strachilinecinals at leastone pmellrmstansumemabl | e

essentially parallel to r ing to claim
26, wherein the | aunch s??ﬁgégfgﬂ?ﬁ% udgéiaru?gggﬁé§h§33|%5ﬁpﬂe t ensi oner

ar- ranged above the pipeline connection position. 36. Method for installing
an of fshore pipeline 36aq\netmrodclf@ﬂ%st@nmg)ram@ﬁsiﬁﬁéeéwm@thavhm-el n use is

made of a systen1accord|nﬂn§o one or nore of the pre cl al ns.
es one or more accessories, W er n use 1S
made of a system according to one or more of the

preceding claims.





