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ON A SURFACE LOCATED UNDER WATER

Thas invention relates to a method for laying a
_pipelina on a surface located under water.
Such a method is known for instance from US-A-5 044
. 825. The tansioning means consist herein of a plurality
% of gets of endless clamping bands which apply a braking
action to the pipeline, Such a method is not practically
- guitable for laying a heavy pipeline on for instance a

deep sea-bed.
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_ The invention has for its object to provide a method
10 and installation which is practically suitahle for this

: purpoae ..

The raelevant method and installation according tc
‘the invention are deaxgnaced in claim 1

© respectively.

and claim 2

15 . . The method and installation according :o the inven-
tion, and particularly preferred embodiments thereof, are
described with reference to drawings, in which:

' Figure 1 shows a side view of an installation ac-

~ eoxding to the invention:

2¢ Figures 2 and 3 show on larger scale respsctively a
perspective view and a working diagram of detail 11 of

ﬁ.gure 13

Figure 4 shows on a larger scale croes mection IV%IV

of figure 2;

285 Figure § shows crose section V-V of figure 4;
Pigure 6 shows a diagram of divarse mutual positions

‘of elements of figura 5;

Figure 6A shows detall VIA of figure §;
Figures 7, 8 and 9 each show & working diagram of

30 four tenasioners;

Figures 10 and 11 ‘each show a time schedule relating

_ to the enargizing of four tenasianers;
‘ Pigure 13 shows a cross section corresponding with
figure 4 through differennly emhodiod tensioning means;
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surface | ocat ed under water.
i Nst ance from US-A-3
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Such a nethod is known for

'plura- 5 1ity of clanping strands which apply a gripping action to
pi peline. Such a nethod is not practically suitable

Figure 13 is a side view of the tenaioning means of

- figure 12;

--Plgures 14 and 15 show crosas eections of figure 12
along line XIV-XIV reapectively Xv-Xv;

Figure 16 is a view according to arrow XVI of figure'

155

10

15

20

28

_ Figure 17 is a schematic view of other differantly
embodied tensioning means; and S -

Figures 18 and 19 each ahow a cross secticn corre-
sponding with figure 5 ralating in each case to a differ-
ent embodiment of the tensioning means.

The installation 1 of Eigure 1 for laying a pipelins
"2 on a surface located deep under water 7 comprises a

vessel 3 with directionally adjustable screws 4 and S and
bow ateering screws 6 with which the vessel 3 can be
moved forward in arrow direction 8 under computer control
at a set spead and direction irreapective of tha flow
direction of the water 7. The veassel 3 has a workplace

- (not shown) where a number, for axample two, three or

four, of pipe pleces are welded togethar and theage welds
protected with anticorrosive layers for the manufacture
of pipes 9 with a length for example of 24 m,

At a fiteing station 11 the pipas 9 ara fitted pleca
by piace bshind a pipeline 12 and an internal weld 13 iz
mada. Other welding layeras and the anticorromive protac-

tiva layears are then arranged succeaaivaly from the

30

as

_outside.

While the pipeline 12 diaplacaa eon:inuoualy in
arrow diracticn 43 relativa to the vassel 3, the pipe 9

for fi:ting 'is pushed over a tongue, placad in. alignment"

and walded in place with an internal weld. In the mean-

‘time the pipe 9 for fitting is supportgd by a carriage 21 |

which moves along with the pipeline 12 at the sams speed
in arrow direction 33, as doaa a support carriage 28. A
chain conveyor 34 connecting onto a fixed support 31 ia

prasent with clamps 35 with which pipelina 12 is support-

ed. Over the area 37 of the chain conveyor 34 the walding_'

layers ave laid with welding devices 36 which are like-

| ayi ng a pi-peline on 5'347

975 919. The tensioning nmeans consi st herein of a

t he

. wise moved along with pipeline 12 and which at the end of

4C

their area 37 are moved in the oppoaite diracticn past:
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The invention has for

for |aying Ss'r?éa"-‘\?y paﬁeﬂ”‘?h? % RTH0SHR FegaTemas deep sea- bed.

Its object to provide an 10.installation which is

P.4727

gractically suitable for this pur- pose. The |nstallatlon

according to

“installation
enbodl ment S ﬂ?

the1nvent|on|s de&gne&edln claim1.

In the area 38 adjoining thereto the protective layera

- are applied with per se known application devices 39

10

which are moved with pipeline 12 and which are moved baclk
aftar £ in:.shing .

" Tha weight of the pipe string 12, which is furthar
guided away in sloping manmer to a deep sea-bed via a
tail unit 42, has tha tandency to slide off the vasmel
and to sag in too sharp a bend. The vessel 3 is tharafora
atrongly driven with ite screws 4 such that the part of

- pipeline 12 suspended behind vessel 3 is undar considez~

able tensile stress. Situated in the area 38 are tension-

" ers 40a-d {figures.2-6) which can be fixedly clamped
independently of each other te pipeline 12 and which can

15

20

support against the ship frame 41 by means of f£luid
cylinders 44. Bach tensioner 40a-d comprises a triangu-
lar, annular support membar 45 which is embodied as a
sturdy frame and which is connected to £luid ¢ylindars 44

- wvia hingés 46. Each tensioner 40a-d has & plurality of at

least two, for instance three, clamping jaws 48 dimtrib-
uted over the periphery and engaging on the pipeline 12,

~ which are lined with a lining 50, for instance brake

25

lining material, which has a considerable cocefficient of
friction on the outer surface 49 of the pipas 9. The
clamping jaws 48 are guided for displacement relative to

~support member 45 by means of a parallelogram mechanism

30

51 consisting substantially of three parallsl tensioning
elements 52 which are connected at hinges 56 to parallel
rods 53 for pivoting with mome clearance and are connact-
ed for pivoting with some claarance to clamping jaws 48
at hinges 55 on one mide and to a support member 45 at

“hinges 5S4 on tha other eide.

'35

40

- Purther fixed to each clamping jaw 48 and to each
support member 45 cpposite each tenaloning element 52 is
a wedge 57, the wedge surface S8 of which co-acts with a

" roll surface 5% of a tenaioning element 52. In the clamp-

ing position, wherein a £luid cylinder 60 urges the
tensioning elements 52 into their clamping position,
these tensioning elementa 52 effaect a clamping force K in
a clamping direction which encloses a small engle a with
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with refereRgeto rawi ngs, 1 n which: : Figure 1 shows a side

- view of an installation according to the invention; - _ Fi gures
2% and 3 show on | arger scale respectiveg 20 |y a perspective view and a
wor ki ng di agram of detail - of figure 1, Flgure 4 shows on

a |arger scatl@aCtﬁSaB&wvmion oF/-pipelirfd QJI.eT&e gangent of arglaure 5

shows cross fefﬁ'ﬁfbféféﬁﬁz'Ehﬂfigizbhan the coefficient of friction

: ‘b between the outer ourface of an outer jacket 49 and the
lining 59. '

§ . 1If the tangent of angle 4 is greater than said
coefficient of fricticn b, more tensioners 40 will have
to be present and/or at least another one tensioner of
another type will be required to hold tha pipeline 12,

. In the case the clamping force on the clamping jaws
10 48 engages centrally, the clamping jaws 48 are preferably
formed with an inner radius which is slightly smaller
than the ocuter radius of pipe string 12 so that after

tensioning of the clamping jaws 48 onto pipelins 12 the
surfaca tension ig distributed roughly uniformly over the
15 clamping surface. Thare are at least two, but preferably -
threa, four or more tensieners 40 present. |
Shown in figurea & ara the successive positions of a
clamping jaw 48, tansioning elements 52 and rods 53

- relative to a support member 45, wharein in figure 6A is

20 shown on larger scala the displacement of a hinge 54

'~ ralative to a support member 45, which means that the
required freedom of movement 8 of for instance 3-4 mm and
a freedom of movament t of for instanse 20 mm ars present

‘there. To this end tha hinge 54 contains a rubber bearing
- 25 cushien.
In the case of three clamping jaws 48 per tensioner,
. succeseive tensioners 40 are shifted through'an angle of
' 60° relative to each other in order to reduce the xe-
quired space.

10 Figure 7 shows achematically the succesaive ateps of
oparation of the cylinders 44, wherein the energizing or
non-energizing of tenasioners 40 ls designated in the
fixedly clamped positicn and in the released positiorn
respactively with black wedges 57a and white wedges 57b.

35 In figure 7 at least two tensicners 40 at a time are
always energized, which then hold pipsline 12 in fixedly
clamped poeition, while the hydraulic cylinders 44 pro-
vide power as easing holding means.

~ The same is shown in figure 8, although now in
40 combination with pipe thickening 62. Pigure 8 shows that

This Sheet Has Been Rei
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25 *SEr9g0re 13769 AN STEDR FranT di verse nut ual posi ti ons
- of el enents of figure 5; Flgure 6A shows detail "VIA of figure
o B Figures 7, 8 and 9 .each show a working di agram of four
tensioners; 30 - Figures 10 and% 11 each show a tine schedule

relating to the energizing of four tensioners ure 12 shows
~a cross sect id&n i8oPrBeAbAE; bRy allol FhefPEEQQGEh@Fﬁﬂﬁmﬂﬁﬁﬁ’fﬁ@rgﬂtIy enbodi ed
- tensioning pass through without fixadly_clamping the pipeline 12 at

- that poaition.
_ Figure 9 shows schematically the same as figura 7,
S but such that now thres tensioners 40 are contlnuounly in
‘clamping condition instead of two. The holding capacity
18 in this case for ingtance 3 x 400 = 1200 tong, i.e. a
higher holding capacity at a lower displacement speed.
_ Figure 9 shows how the released set of clamping jawe |
10 57b are reset from the releasing position 57b to the
' atarting position 57bl, whereafter in a following step
these same clamping jaws are clamped on and ara then held
fixedly in already easing manner.
_ Figures 10 and 11 show by means of lines E tha
15 speeds D in m/minute for the four tenmioners 40 plotted
against the time in seconda, in combination with the
clamping condition closed (line portion F) and open (line
poxtion G).
" The embodiment variants of tensioners 40 according
20 to figures 12-16 comprise wedge-shaped clamping jawa 48
which are each guided in a guide 65 of the annular frame
' 66 of a tensioner 40 using their guide element €7 and
which are urged into and out of their tensioning positicn
by meana of fluid cylinders 60 which engage on ears 68.
25_'8ach clamping jaw 48 has two wedge surfaces 70, wherein a
roller chain 71 supports against an internal wedge suxr-
face 72 of a frames alement 73 of the aubstantially trian-
gular, annular bﬁppa:t mamber 45, which frame element 73
' indlines in the same direction as wedgs 48. The roller
30 chain 71 could be replaced by a straight serieas of roll-
ers enclosed in an elongate roller cage.
, - According to figure 17 a pipe string 12 ig hald
" fixedly by means of clamping jawa 48 which are urged into
their clamping position by sturdy parallel rods 80 which |
35 engage on these clamping jaws 48 and on an annular sup-
" port member 45 by means of stuxdy hinges 81. The support
member 45 of each tensicner 40 is again displaced by
meana of c¢ylinders 44.
_ Using the tensioners 40 according to the 1nvention a
40 héévy pipe string 12 can bae laid at & depth of several
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- 6
kilometres on a sea-bed. Pipeline 12 then weighs for
instance 1200 tons, which ia supported in each case by
for inetance three tensicners 40 gimultanecusly.
In tha above stated ewbodiments the pipeline 12 is
supported in each case by a supporting body which is the
vesgel 3 of a pipe- bedding installation,

"It is conceivable for the pipe mtring to be substan- ,

tially or at least partially supported by a trunk having

- much lifting power which is situated in the water bensath

the tail unit 42. In this case the fluid cylindars 44
engage beatween contact points on the trunk on one side
and ring frames 45 of tensionera 40 on the other.

According to figure 18 a pipeline 12 is held fixedly

by for instance four sets of clamping jaws 48, of which

only one sat igs drawn, which are clamped onto pipeline 12

in radial direction, for instance by meana of hydraulic

cylinders 76. Harein the clamping jaws 48 are held di-

ractly by fluid cylinders 44. During clamping on of
clamping jaws 48 by means of cylinders 76 the c¢lamping
jaws 48 move in the direction of arrow 75 while cylinders
44 exert a holding force thereon. During the subsequenc
releame of clamping jaws 48 they are retracted by cylin-
ders 44 while pipeline 12 is then held fixedly by three
other sets of clamping jaws 48.

Instead of f£luid cylinders winches with cables can
also be employed, wharasin the holding ensrgy of the then
paying out winches is then ¢onverted into elactrical
energy in for inastance elactric generators.

The invention can also be applied with cther pips-
line delivery methods than that wherein the pipelina is
delivarad in an S-shape. The invention can thus also be
applied in a methed wherein a plpeline is rolled up on a
large real and unwound from this reel.

The pipeline 12 can ba delivered from pipelayer i
eontinuously or intermittently.

According to figure 19 the pipelins is held fixedly

with four tensioners 40, each consisting of two, three oz

more clampirig jawé 48 distributed over the periphery,
EBach clamping jaw 48 is connected via a hydraulic cylin-
der 83 and two hydraulia cylindexrs 84 to a frame 82
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Figure 13 | 9oH3sPRidaiRcinoid ¥ mlERsn P mifieans of figure 12; F%E% s
14 and 15 show cross sections of figure 12 along |ine XIV-XI V respectively
X/- XV, Figure 16 is a view according to arrow XVl of figure 15;
"Figure 17 is a schematic view of other differently enbodied tensioning
means; and  ginted fixedly on vessel 3. During normal operation at
least two of the tensionexs 40 are always clamped onto
the pipeline 2 and in the case of calamity at loast '
threo.
5 The cylindera B4 of the clamped tensioners 40 mainly
' provide the clamping force but alsc a holding forece,
- while cylinder 83 provides mainly a holding force in the
_clamped-on situation.
_ Cylindexs 83 further prov:.de for resetting of clamp-
10 ing jaws 48 whan cylinders 84 are not energized. These
' tensionar 40 are easy to _adapl: to divarse coefficients of
friction of pipelines 2 by chooming the starting position
for clamping of clamping jaws 48 such that the tangent of
~ the angle a of cylinders 84 is smaller than this coeffi- .
15 cient of friction, Particularly if many, for instance
six, clamping jaws 48 are used per tensionar an ideal
grip is cbtained on the pipeline, aven in the case of
different diameters or non-roundness of the plpeline.
These tensionera can ba constructed campnctly with high
20  tensioning capacity.
If desired, the pipeline 2 can ba released with
certainty at any moment, for instance in the came of
calamity, hy de-energizing all cylindera 83 and 84.

TYI L)
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R3S 12148 FBHBR % SRS 38EETIHTE corre- sponding with fi gLf'r'a’zé

relating in each case to a differ- ent enmbodi ment of the tensioning neans..
Bhe installation 1 of figure 1 for laying a pipeline 2 on a surface |ocated

deep under

water 7 conprises a vessel 38wi t h directional ly adjustable-

screws 4 and 5. and bow steering screws 6 with which the vessel 3 can be
- noved forward in arrow direction 8 under conputer control at a set speed
“and direction irrespective of the flow :

CLATHS

. 1. Method for laying a plpelina (2) on a surface
1ocatad under water, wherein the pipelina is hald fixedly
by means of tenamioning means (40a-d) which comprise a
plurality of tensioning alements (52) each extending
between at laast one clamping member (48) engaging on the
pipeline (12) and ac least one support member (45) con-

' nected to a carrier body (3) supported by upward pres-

10

15

- 20

30

35

sure, characterized in that at least one first sat of
‘clamping jaws (48) im clamped fixedly to the pipeline
{12) and then move along with the pipaline (12) from a
starting pesition into a releasing pesition, while this
firast set of clamping jaws (48) is held fixedly by means
of easing holding means (44) while at least one other set
of clamping jaws (48) is releasad from the pipeline (12)
and returned toc a starting positioen.

2. Installation (1) for laying a pipeline on a
surface located under water, compriming a carrier kbedy,
for ingtance a vessal (3}, which is supported by upward
prassure and provided with tensicning means (40a-d) for
fixedly holding the pipeline, which tensioning means
(40a-d) comprise a plurality of tensioning elsments (52)
which each extend batween at least ons clamping membexr
{48) engaging on thae pipeline (12) and at least ons
support member (45} connected to the carrier body (3)
supported by upward pressure, charmcteriszaed by at least
onea first and at least one gecond mat of clamping jaws
{48) which can be clampad fixedly to the pipelina (12)
and which can move along with the pipeline (12} in f£ixed-
ly clampad position from a starting position into a
releasing position, while they are connected to msasing
holding means (44), which sets of clamping jaws ara
alternatingly clampable and rveleasable and in released
position are reaettable from the releasing position to
the starting position, and characterixzed by c¢ontrol means
for releasing and resetting a;llgast one of the sets of

| i B s | :
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nunber, for exanple two, three or four, of pipe pieces are wel ded together .
and these wel ds protected with anti corrosive | ayers for the manufacture of

~pipes 9 with a length for exar'rple of 249m At a fitting station 11 the -
pipes 9 are fitted piece by piece behind a pipeline 12 and an internal weld
13 i s nmade: <xameping inaws) (48)ewbile Rt Heast ioner oSdevespr ot clanpre Iayers

~are then arrbmgejawsiciassilecsyrbioed the the clamping position,

' : 3. Installation as claimed in claim 2, chazacterized
.~ 4in that the tensioning means (40a-d) effect a clamping

-5 force K in a clamping direction which encloses an angla
(a) with the radial direction of the pipeline (12), the
tangent (tan a) of which is amaller than the coefficient
of friction (b) of the friction surface (61) between the
pipeline and the clamping member (48).

10 4. Installation as claimed in claim 2 or 3, uhu,-uc-
terized in that the tensioning means (40a-Q) comprise a
plurality of pivoting rods (80) enclosing a small ang].a

- {a) w:l.t:h the radial direction. :
: §. Installation as claimed in any of the claims 2-4,

15 charscterizad in that the tensioning means (40a-d) com-

' prise a plurality of roller elements (52, 71) which roll
over wedge surfaces (58, 73).

6. Inastallation as claimed in claim 5, characterized
in that at least one plurality of roller elements (58) is

20 mutually coupled by means of at least one coupling red,
preferably by means of at least two coupling rods (53).

7. Installation as claimed in any of the claims 2-6,

' chazmoterized in that the tensioning elements (52, 89)
can be removed from their clamping position by means of

‘25 at least one power unit (60}, '

8. Installation as ¢laimed in any of the claims 2-7,
characterixed in that a plurality of sets of tenaioning
means (40a-d) is present which can be carried indepen-

. dently of each other into and out of their clamping

30 position and each of which is preferably connacted to a
carrier body via at least one coupling wmembar, for in-

- stance a hydraulic cylindar (44) , which is changnbla in
length.
9, Tnatallation as cla.{med in any of the claims 2-8,

35 characterized in that at least one clamping locatien at
leaast two but preferably at least three sets of tension-
ing means {40) are arranged distributed over the periph-
ery of a pipeline (12) for holding. ,

10. Installation as claimed in any of the foregoing

40 claims, eharactarized in that at _leas: ona tanaionar (40)

/
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out si de. "6 RPe & t‘ﬁ‘e“"’ﬁ‘%e? HEPNY sﬁ?%asgs continuously in arrow P52

direction 43 relative to the vessel 3, the pipe 9 for fitting is pushed
_over a tongue, placed in alignnment.and wel ded in place with an internal
weld. In the nmean- tine the pi.pe 9 for ¥dtting is supported by a carriage .

i roct | on 43505 PARLeFabL p}*‘%r{)o?e%”e rafine " peede#”séfégﬁvnect. ng
onto a f|xedﬁ¥u9§oﬁ%am1$§ awg (48) which are diatr:l.buted over the .
periphary of the pipelina and which are each conneated to '
a carrier (3) of the pipeline (2) via hyd::aulia cylinders
5 (83, 84) which enclose a different angle with the radial
d:raotion (figure 19).

YT
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present wi t h

T%s el VMDV%SEW 8%I I's support- ed. Over thé" %a

37 of the chain conveyor 34 the welding Iayers are laid with welding
devi ces 36 which are |ike- wi se nmoved al ong with pipeline 12 and which at
the end of their area 37 are noved in tHe opposite direction past

10

15

20

| usmc-r'

METHOD AND INSTALLATION FOR LAYING A PIPELINE
'O A SURPACE LOCATED UNDER WATER

The invention ralates to a method for laying a
pipeline on a surface located under watex, wherein the
pipaeline is held £ixaedly by means of tensioning means
which comprise a plurality of tensioning elemants each
extending between at least one clamping member engaging
on the pipeline and at leaac ona’ aupport mambar connected

__to a vesgel.

- In the known mathod the tengloning means conaist of
a plurality of sets of endless clamping bands which apply
a braking action to the pipeline. Such a method is not -

' practically suitable for laying a heavy pipeline on for
" instance a deep sea-bed.

' The invention has iorlits object to provide a mathod
which is practically suitable for this purpose in that at
least one first set of clamping jaws is clamped f£ixsdly

. to the pipeline and then move along with the pipeline
- from a atarting position to a releasing position, while

this first set of clamping jaws is held fixedly by means

~ of easing holding meane while at least one other set of

clamping jaws is relesased from the pipaline and ratArned

to a starting position.

This Sheet Has Been Replaced
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36 to tﬁe start of this area. In the area 38

adjoining thereto the protective |layers are
application devices 39 which are noxed with
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after finishing. The wei ght of the pipe string 12, which is further

gui ded away in sloping manner to-a deep sea-bed via a tail unit 42, has the
tendency to slide off the vessel and to sag in too sharpfg bend. The vessel -
3 is therefore strongly driiven with its screws 4 such that] the part of

" pipeline 12 suspended behind vessel 3 is under consider-] gble tensile _
- stres ﬁc‘uated In the area 38 are tension- ers 40a-d (jfijgures. 2-6) which
- can bR\ ‘Qly clanped - : _ : :
' R ' _
\ m 1 -
L—]
g 3
b3
L —4
&R
=
g
ol
g
~r
e :
8
_%i _
-

B, This Sheet Has Been Replaced

[TTEL



¥ L HELEIVED 43/ub 20;59 1996 AT S33@634 PAGE 9 (PRINTED PAGE 8) )
’ 3:46 ARNOLD & SIEDSMA 32-23758838 P.3721

: 1

i hdependently of each other to~pipeline 12 and whi ch can support agai nst
the ship frame 41 by neans of fluid cylinders 44. Each tensioner 40a-d
cénprises a triangu- |ar, annular support menber 45 which is enbodied as a
sturdy frame and which is connected to fluid cylinders 44 via hinges 46.
Each tensioner 40a-d has a plurality of at |least two, for instance three,
clanping jaws 48 distrib- uted over the periphery and endfgi ng on the

pi peline 12; which are lined with a lining 50, for instanceWyake

N

1
. H
N
oo = T
s o |
.
Lot
i y
~ NG
——
-

This Sheet Has Been Replaced

AR

o b b,




# [ RECEIVED 93/B6 21:D8 , 1996 AT 2338694 PAGE 18 (PRINTED PASE 18) ]
| ¥ ni ng nater|a| mhlch ﬁgglg cons?gkraEFEmcoeff|C|ent of- friction on thyz1
outer surface 49 of the pipes 9. The clanping jaws 48 are guided for
di*spl acenent relative to support nenber 45 by neans of. a parallel ogram
mechani sm 51 consi sting substantiall'y of three parallel tensioning el enments
52 which are connected ‘at hinges 56 to parallel rods 53 for pivoting with
. sonme .cl earance and are connect- ed for. pivoeting with sonme clearance to
clanmping jaws 48 at hinges 55 on one side and to a support nenber 45 at
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hi nges ‘54 on the other side. Further fixed to.each clanping jaw 48 %f}.

toieabh support nenber 45 opposite each tensioning elenent 52 is a wedge
57, the wedge surface 58 of which co-acts with a Yoll syNace 59 of a _
tensioning elenment 52. In the clanp- ing- position) T\a fluid cylinder
60 urges the tensioning elenents 52 into their cl | ng {IpoEi\ti on, these

tensioning el ements 52 effect a clanping UﬁrEé‘*;iA clfanpifzg direction
whi ch encloses a small angle a with 7
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t he radi al dlrectlon o? pi peli ne
small er than the coefficient of friction b-

odter jacket 49 and the lining 50. | f
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‘greater than said coefficient of friction b,

to be present and/or

(PRINTED PAGE 13) 1]

Dﬂq B%he-’? angent of angle a is prefera{’bﬁQ1

bet ween .t he outer surface of an
the tangent of angle a is
re tensioners 40 will have

03§62of anﬁbher type will be

-26 4, "“hn; Sheet Has Been Replaced

HIIIIl I

=-required to h?[g_t. — e —
SR o 6 sm
e !sm ;. 2
l A 3 i . ] " 44;‘
| 57a
LYE] 62 57b
e | )
£ . T —ﬁg ' 2 )
3 573 62 5T 63g
) -;',-5'. . .
l;- [EY | :2
Za , L-_62 . sgb
-z_'_ - NEN k|
57h - 62 Ta
2 ; |
= _ L
ST (82 (ST 5Ta
€ — = 3
| 578 62 57b (572 |
- %‘. _%, : L “
3Th 42 7b T2
i : 3
51 (62 57a 5T ~S5Ta
g - 3
57 572
g T S m— |
~ = FIG.8



L RLLLLIYGU u /740 Gl.Wa 55 Hi 9334ba bl 4T iFrRiNILY ol 1%)

: ss—aa—las 13148 ARNOLD & SIEDSMA 32-23750838 P.14s21
In the case the cl amping force on the clanping jaws 48. engages centrally,
the clanping jaws 48 are preferably forned with an inner radius which is
slightly snaller than the outer radius of pi pe string 12 so that after '
tensi oni ng of the clanpi n%ij aws. 48 onto_pi peline 12 the surface tension is

di stributed roughly unif over thedM anprB8GhspbTce. There are at | east
two, but pref ke o '-_en%;' oner€40 pr esent. Shown

in figure 6 are the syc !':i!
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cfanping jaw 48, tensioning elenments 52 and rods 53 relative to a support
menber 45, wherein in figure 6A is shown on |arger scale the displacenent
of a hinge 54 relative to a support nember 45, which neans that the
requi red freedom of novement S of for instance 3-4 mmand a freedom of
novenent t of for instance 20 mm are present there. To this end the hinge

54 contains a rubber bearing cushion. In. the case of three clanping
jaws 48 per t'ﬁETrrorrm _ - | l _ ,1/ '
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siiccessi ve tensioners 40 are shlfted througﬂ an angle of 60[err] relative

tqg each other in order to reduce the re- quired space." Figure 7 shows
schematical |y -t he successive steps of operation of the- cylinders 44,
~wherein the energizing or non-energizing of tensi oners 40 is designated in
the fixedly clanped position and in the rel eased position respectively with
bl ack wedges 57a and white wedges 57b. In figure 7 at | east two tensioners
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al ways energi zed, which then hold pipeline 12 in fixedly clanped position,
~while the hydraulic cylinders 44 pro- vide pomer as easing hol ding neans.
- The sane is shown in figure 8, al t hough now in conblnatlon wi th pipe

t hi ckeni ng 62. Flgure 8 shows that
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"W thout fixedly clanping the pipeline 12 at that position.

shows schematically the same as figure 7,
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but such that Show three Lensi oners Fo-are continuously in clanping

condition instead of two. The hol ding capacity is in this case for instance
3 x 400 = 1200 tons, i.e. a higher holding capacity at a | ower displacenent -
speed. - Figure 9 shows how the rel eased set of clanping jaws 57b are
reset fromthe releasing positioge57b to the starting position 57bl, _
whereafter in a followpg step thegse sanme clanping jaws are clanped on and
are then held fixedly i assSRdy egsrRg. NBAHTET _ '
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K gures 10 W%ﬁcﬁfo WﬁrﬁEﬁmlqan@s@the speeds Din mmnute f @Bﬁfe
four tensioners 40 plotted against the tine in seconds, in conbination with
the clanping condition closed (line portion F) and open (line portion' Q.
‘The enbodi nent variants of tensioners 40 according to figures 12-16 -
conpri se wedge- shaped cl anpi ngi§j aws 48 which are each ~guided in a gui ‘de 65
of the annular franme 66 of a te si oner 40 using their guide el ement 67 and
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which are (REgBH26 iB5SIaAROLR® SFEPFRIZT2FEAZ 0ni ng position by neans of " Fr% d

cylinders 60 whi ch engage on ears 68. Each clanping jaw 48 has two wedge

" surfaces 70, wherein a roller chain 71 supports. against an internal wedge
sur- face 72 of a frame elenment 73 of the substantially trian- gular,

annul ar support nenber 45, which frame element 73 inclines in the sane

direction as wedge 48. The roller ch coul d be replaced by a straight

series of roll- ers enclosed in an el < te roller cage. - : ' :
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According to figure 17 a pipe strjpgef. id el AL ACEUBR DT As o?G
clFanpi ng jaws 48 which are urged gt‘?@ [_ptranpingrpgagid 9n 1%)?"‘%?
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a heavy plpe strln%Tlﬁmsan be

laid at a depth of severd Diis OF pu"rf"'r ...................

METHOD AND INSTALLATION F PIPELINE
ON A SURFACE LOCATED UNDER WATER

sup- port nenber 45 by
each'tensioner 40 is a

The invention relates to a method for 1aying.a
pipeline on a surface located under water.

Such a method is known for instance from US-A-5 044
825. The tensioning means consist herein of a plurality
of sets of endless clamping bands which apply a braking
action to the pipeline. Such a method is not practically
suitable for laying a heavy pipeline on for instance a
deep sea-bed.

The invention has for its object to provide a method
and installation which is practically suitable for this
purpose.

The relevant method and installation according to
the invention are designated in claim 1 and claim 2
respectively.

The method and installation according to the inven-
tion, and particularly preferred embodiments thereof, are
described with reference to drawings, in which:

Figure 1 shows a side view of an installation ac-
cording to the invention; '

Figures 2 and 3 show on larger scale respectively a
perspective view and a working diagram of detail II of
figure 1; _ '

Figure 4 shows on a larger scale cross section IV-IV
of figure 2;

Figure 5 shows cross section V-V of figure 4;

Figure 6 shows a diagram of diverse mutual positions
of elements of figure 5;

Figure 6A shows detail VIA of figure 6;

Figures 7, 8 and 9 each show a working diagram of
four tensioners;

Figufes 10 and 11 each show a time schedule relating
to the energizing of four tensioners;

- Figure 12 shows a cross section corresponding with
figure 4 through differently embodied tensioning means;
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Figure 13 is a side view of the tensioning means of
figure 12;

Figﬁres 14 and 15 show cross sections of figure 12
along line XIV-XIV respectively XV-XV;

Figure 16 is a view according to arrow XVI of figure
15;

Figure 17 is a schematic view of other differently
embodied tensioning means; and

Figures 18 and 19 each show a cross section corre-
sponding with figure 5 relating in each case to a differ-
ent embodiment of the tensioning means.

The installation 1 of figure 1 for laying a pipeline
2 on a surface located deep under water 7 comprises a
vessel 3 with directionally adjustable screws 4 and 5 and
bow steering screws 6 with which the vessel 3 can be
moved forward in arrow direction 8 under computer control
at a set speed and direction irrespective of the flow
direction of the water 7. The vessel 3 has a workplace
(not shown) where a number, for example two, three or
four, of pipe pieces are welded together and these welds
protected with anticorrosive layers for the manufacture
of pipes 9 with a length for example of 24 m.

At a fitting station 11 the pipes 9 are fitted piece
by piece behind a pipeline 12 and an internal weld 13 is
made. Other welding layers and the anticorrosive protec-
tive layers are then arranged successively from the
outside.

While the pipeline 12 displaces continuously in
arrow direction 43 relative to the vessel 3, the pipe 9
for'fitting is pushed over a tongue, placed in alignment
and welded in place with an internal weld. In the mean-
time the pipe 9 for fitting is supported by a carriage 21
which moves along with the pipeline 12 at the same speed
in arrow direction 43, as does a support carriage 28. A
chain conveyor 34 connecting onto a fixed support 31 is
present with clamps 35 with which pipeline 12 is support-
ed. Over the area 37 of the chain conveyor 34 the welding
layers are laid with welding devices 36 which are like-
wise moved along with pipeline 12 and which at the end of
their area 37 are moved in the opposite direction past
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kil ometres on a sea-bed. Pipeline 12 then weighs for instance 1200 tons,
whi ch is supported in each case by for instance three tensioners 40

si mul t aneousl y. In the above stated enbodi nents the pipeline 12 is
supported in each case by a supporting b®ddy which is the vessel 3 of a
pi pe- beddi ng install ation. It is conceivable for the pipe string to be

subst an- ti singragricnal ewsdipg deatiiopss FHpdre dtheystanty afk thdd agesduch
lifting powemn Wi htda g uatirddinhg hharries thehgtdtective layers
are applied with per se known application devices 39
which are moved with pipeline 12 and which are moved back
after finishing.

The weight of the pipe string 12, which is further
guided away in sloping manner to a deep sea-bed via a
tail unit 42, has the tendency to slide off the vessel
and to sag in too sharp a bend. The vessel 3 is therefore
strongly driven with its screws 4 such that the part of
pipeline 12 suspended behind vessel 3 is under consider-
able tensile stress. Situated in the area 38 are tension-
ers 40a-d (figures.2-6) which can be fixedly clamped
independently of each other to pipeline 12 and which can
support against the ship frame 41 by means of fluid
cylinders 44. Each tensioner 40a-d comprises a triangu-
lar, annular support'member 45 which is embodied as a
sturdy frame and which is connected to fluid cylinders 44
via hinges 46. Each tensioner 40a-d has a plurality of at
least two, for instance three, clamping jaws 48 distrib-
uted over the periphery and engaging on the pipeline 12,
which are lined with a lining 50, for instance brake

- lining material, which has a considerable coefficient of
friction on the outer surface 49 of the pipes 9. The
clamping jaws 48 are guided for displacement relative to
support member 45 by means of a parallelogram mechanism
51 consisting substantially of three parallel tensioning
elements 52 which are connected at hinges 56 to parallel
rods 53 for pivoting with some clearance and are connect-
ed for pivoting with some clearance to clamping jaws 48
at hinges 55 on one side and to a support member 45 at
hinges 54 on the other side.

Further fixed to each clamping jaw 48 and to each
support member 45 opposite each tensioning element 52 is
a wedge 57, the wedge surface 58 of which co-acts with a
roll surface 59 of a tensioning element 52. In the clamp-
ing position, wherein a fluid cylinder 60 urges the
tensioning elements 52 into their clamping position,
these tensioning elements 52 effect a clamping force K in
a clamping direction which encloses a small angle a with
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the tail unit 42. In this case the fluid cylinders 44 engage between
coentact points on the trunk on one side and ring franes 45 of tensioners 40
on the other. According to figure 18 a pipeline 12 is held fixedly by
for instance four sets of clanping jaws 48, of which only one set is drawn,
whi ch are clanped onto pipeline 12 in radial direction, for instance by
means of hydheulda@iicyl ididectida. ofepepalibe @2amTheg tiadwenéSofr anted di -

rectly by f'“&%‘B@éf&?@ﬁiy4émaEﬂék“thha%ﬂ!“%c%&f& ient of friction
b between the outer surface of an outer jacket 49 and the
lining 50.

If the tangent of angle a is greater than said
coefficient of friction b, more tensioners 40 will have
to be present and/or'at least another one tensioner of
another type will be required to hold the pipeline 12.

In the case the clamping force on the clamping jaws
48 engages centrally, the clamping jaws 48 are preferably
formed with an inner radius which is slightly smaller
than the outer radius of pipe string 12 so that after
tensioning of the clamping jaws 48 onto pipeline 12 the
surface tension is distributed roughly uniformly over the
clamping surface. There are at least two, but preferably
three, four or more tensioners 40 present.

Shown in figure 6 are the successive positions of a
clamping jaw 48, tensioning elements 52 and rods 53
relative to a support member 45, wherein in figure 6A is
shown on larger scale the displacement of a hinge 54
relative to a support member 45, which means that the
required freedom of movement S of for instance 3-4 mm and
a freedom of movement t of for instance 20 mm are present
there. To this end the hinge 54 contains a rubber bearing
cushion.

In the case of three clamping jaws 48 per tensioner,
successive tensioners 40 are shifted through an angle of
60° relative to each other in order to reduce the re-
quired space.

Figure 7 shows schematically the successive steps of
operation of the cylinders 44, wherein the energizing or
non-energizing of tensioners 40 is designated in the
fixedly clamped position and in the released position
respectively with black wedges'57a and white wedges 57b.
In figure 7 at least two tensioners 40 at a time are
always energized, which then hold pipeline 12 in fixedly
clamped position, while the hydraulic cylinders 44 pro-
vide power as easing holding means.

The same is shown in figure 8, although now in
combination with pipe thickening 62. Figure 8 shows that

This is the replacement sheet
Datis: l7ho{ﬁ6




clanping jaws 48 by neans of cylinders 76 the clanmping jaws 48 nove in the
direction of arrow 75 while cylinders 44 exert a holding force thereon.
During the subsequent release of clanping jaws 48 they are retracted by
cylin- ders 44 while pipeline 12 is therbheld fixedly by three other sets
of clanping jaws 48. Instead of fluid cylinders winches with cables
can al so be i&milsopsssikier &ion alBevwhshei S§ refatherdma meanse®2p&Pi ng out
winches is hes cHPRIGE Grilthodtelfe&brl§alclamping the pipeline 12 at

that position.

Figure 9 shows schematically the same as figure 7,
but such that now three tensioners 40 are continuously in
clamping condition instead of two. The holding capacity
is in this case for instance 3 x 400 = 1200 tons, i.e. a
higher holding capacity at a lower displacément speed.

Figure 9 shows how the released set of clamping jaws
57b are reset from the releasing position 57b to the
starting position 57bl, whereafter in a following step
these same clamping jaws are clamped on and are then held
fixedly in already easing manner.

Figures 10 and 11 show by means of lines E the
speeds D in m/minute for the four tensioners 40 plotted
against the time in seconds, in combination with the
clamping condition closed (line portion F) and open (line
portion G). _

The embodiment variants of tensioners 40 according
to figures 12-16 comprise wedge-shaped clamping jaws 48
which are each guided in a guide 65 of the annular frame
66 of a tensioner 40 using their guide element 67 and
which are urged into and out of their tensioning position
by means of fluid cylinders 60 which engage on ears 68.
Each clamping jaw 48 has two wedge surfaces 70, wherein a
roller chain 71 supports against an internal wedge sur-
face 72 of a frame element 73 of the substantially trian-
gular, annular support member 45, which frame element 73
inclines in the same direction as wedge 48. The roller
chain 71 could be replaced by a straight series of roll-
ers enclosed in an elongate roller cage.

According to figure 17 a pipe string 12 is held
fixedly by means of clamping jaws 48 which are urged into
their clamping position by sturdy parallel rods 80 which
engage on these clamping jaws 48 and on an annular sup-
port member 45 by means of sturdy hinges 81. The support
member 45 of each tensioner 40 is again displaced by
means of cylinders 44.

Using the tensioners 40 according to the invention a
heavy pipe string 12 can be laid at a depth of several
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energy in for instance electric generators. The invention can al so be
applied with other pipe- line delivery nmethods than that wherein the
pipeline is delivered in an S-shape. The invention can thus al so be applied
in a nmethod wherein a pipeline is rolledsup on a | arge reel and unwound
fromthis reel. The pipeline 12 can be delivered from pipelayer 1
cont i nuous| kidronattrasrian entdeg-bed. PApedridiendl2 cHemwed ot thoe pipeline is

hel d fixedl ¥nstance 1200 tons, which is supported in each case by
for instance three tensioners 40 simultaneously. |

In the above stated embodiments the pipeline 12 is
supported in each case by a supporting body which is the
vessel 3 of a pipe-bedding installation.

It is conceivable for the pipe string to be substan-
tially or at least partially supported by a trunk having
much lifting power which is situated in the water beneath
the tail unit 42. In this case the fluid cylinders 44
engage between contact points on the trunk on one side
and ring frames 45 of tensioners 40 on the other.

According to figure 18 a pipeline 12 is held fixedly -
by for instance four sets of clamping jaws 48, of which
only one set is drawn, which are clamped onto pipeline 12
in radial direction, for instance by means of hydraulic
cylinders 76. Herein the clamping jaws 48 are held di-
rectly by fluid cylinders 44. During clamping on of
clamping jaws 48 by means of cylinders 76 the clamping
jaws 48 move in the direction of arrow 75 while cylinders
44 exert a holding force thereon. During the subsequent
release of clamping jaws 48 they are retracted by cylin-
ders 44 while pipeline 12 is then held fixedly by three
other sets of clamping jaws 48.

Instead of fluid cylinders winches with cables can
also be employed, wherein the holding energy of the then
paying out winches is then converted into electrical
energy in for instance electric generators.

The invention can also be applied with other pipe-
line delivery methods than that wherein the pipeline is
delivered in an S-shape. The invention can thus also be
applied in a method wherein a pipeline is rolled up on a
large reel and unwound from this reel.

The pipeline 12 can be delivered from pipelayer 1
continuously or intermittently.

According to figure 19 the pipeline is held fixedly
with four tensioners 40, each consisting of two, three or
more clamping jaws 48 distributed over the periphery.:
Each clamping jaw 48 is connected via a hydraulic cylin-
der 83 and two hydraulic cylinders 84 to a frame 82
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with four tensioners 40, each consisting of two, three or nmore clanping
jaws 48 distributed over the periphery. Each clanping jaw 48 is connected
via a hydraulic cylin- der 83 and two hydraulic cylinders 84 to a frane 82

7
mounted fixedly on vessel 3. During normal operation at
least two of the tensioners 40 are always clamped onto
the pipeline 2 and in the case of calamity at least
three. . o

The cylinders 84 of the clamped tensioners 40 mainly
provide the clamping force but also a holding force,
while cylinder 83 provides mainly a holding force in the
clamped-on situation.

Cylinders 83 further provide for resetting of clamp-
iné jaws 48 when cylinders 84 are not energized. These
tensioner 40 are easy to adapt to diverse coefficients of
friction of pipelines 2 by choosing the starting position
for clamping of clamping jaws 48 such that the tangent of
the angle a of cylinders 84 is smaller than this coeffi-
cient of friction. Particularly if many, for instance
six, clamping jaws 48 are used per tensioner an ideal
grip is obtained on the pipeline, even in the case of
different diameters or non-roundness of the pipeline.
These tensioners can be constructed compactly with high
tensioning capacity.

If desired, the pipeline 2 can be released with
certainty at any moment, for instance in the case of
calamity, by de-energizing all cylinders 83 and 84.

dde ke kk
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7 nounted fixedly on vessel 3. During normal operation at least two of the
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CLAIMS

1. Method for laying a pipeline (2) on a surface
located under water, wherein the pipeline is held fixedly
by means of tensioning means (40a-d) which comprise a
plurality of tensioning elements (52) each extending
between at least one clamping member (48) engaging on the
pipeline (12) and at least one support member (45) con-
nected to a carrier body (3) supported by upward pres-
sure, characterized in that at least one first set of
clamping jaws (48) is clamped fixedly to the pipeline
(12) and then move along with the pipeline (12) from a
starting position into a releasing position, while this
first set of clamping jaws (48) is held fixedly by means
of easing holding means (44) while at least one other set
of clamping jaws (48) is released from the pipeline (12)
and returned to a starting position. _

2. Installation (1) for laying a pipeline on a
surface located under water, comprising a carrier body,
for instance a vessel (3), which is supported by upward
pressure and provided with tensioning means (40a-d) for
fixedly holding the pipeline, which tensioning means
(40a-d) comprise a plurality of tensioning elements (52)
which each extend between at least one clamping member
(48) engaging on the pipeline (12) and at least omne
support member (45) connected to the carrier body (3)
supported by upward pressure, characterized by at least
one first and at least one second set of clamping jaws
(48) which can be clamped fixedly to the pipeline (12)
and which can move along with the pipeline (12) in fixed-
ly clamped position from a starting position into a
releasing position, while they are connected to easing
holding means (44), which sets of clamping jaws are
alternatingly clampable and releasable and in released
position are resettable from the releasing position to
the starting position, and characterized by control means
for releasing and resetting at least one of the sets of

' - hest
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proviide the cl ai&mﬁ force but also a holding force, while cylinder 83

s MR, o [ e
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83 further pro
are not energized. Thesé té&nsfoner 40 are easy LAGER ver s

coefficients of friction of pipelines 2 by choosing the starting position
for cl anpi nglemiredaws (@83 #Bidechtt Aegstheneargdmr cfett o€ algip-a of

cylinders 84Hs v | @s)t Ranstibbaceaetibi the clamping position.

3. Installation as claimed in claim 2, characterized
in that the tensioning means (40a-d) effect a clamping
force K in a clamping direction which encloses an angle:
(2) with the radial direction of the pipeline (12), the
tangent (tan a) of which is smaller than the coefficient
of friction (b) of the friction surface (61) between the
pipeline and the clamping member (48).

4. Installation as claimed in claim 2 or 3, charac-
terized in that the tensioning means (40a-d) comprise a
plurality of pivoting rods (80) enclosing a small angle
(a) with the radial direction.

5. Installation as claimed in any of the claims 2-4,
characterized in that the tensioning means (40a-d) com-
prise a plurality of roller elements (52, 71) which roll
over wedge surfaces (58, 72).

6. Installation as claimed in claim 5, characterized
in that at least one plurality of roller elements (58) is
mutually coupled by means of at least one coupling rod,
preferably by means of at least two coupling rods (53).

7. Installation as claimed in any of the claims 2-6,
characterized in that the tensioning elements (52, 80)
can be removed from their clamping position by means of
at least one power unit (60).

8. Installation as claimed in any of the claims 2-7,
characterized in that a plurality of sets of tensioning
means (40a-d) is present which can be carried indepen-
dently of each other into and out of their clamping
position and each of which is preferably connected to a
carrier body via at least one éoupling member, for in-
stance a hydraulic cylinder (44), which is changeable in
length.

- 9. Installation as claimed in any of the claims 2-8,
characterized in that at least one clamping location at
least two but preferably at least three sets of tension-
ing means (40) are arranged distributed over the periph-
ery of a pipeline (12) for holding.

10. Installation as claimed in any of the foregoing
claims, characterized in that at least one tensioner (40)
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ent fof friction. Partlcularly if many, for instance six, clanping jaws 48

are used per ml m’ ! ﬁﬂ Lgrip |s obt ai nedj | gven in
. the case of 1 ﬂ I E“ S or non-roundness J]H'é Eﬂﬂ%é%ér%bj'hese
tensi oners can be construct ed conpact| y1@i th hi gl ten 1 Ng-capacitlty.

"~ If desired, the pipeline 2 can be released with certainty at any nonent,
for instanc®uth prefexablnieach of the bengdanars)i 4Gy kdd acplurddds 83 and

84. ty of clamping jaws (48) which are distributed over the
periphery of the pipeline and which are each connected to
a carrier (3) of the pipeline (2) wvia hydraulic cylinders
(83, 84) which enclose a different angle with the radial

direction (figure 19).
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ABSTRACT

METHOD AND INSTALLATION FOR LAYING A PIPELINE
ON A SURFACE LOCATED UNDER WATER

The invention relates to a method for laying a
pipeline on a surface located under water, wherein the
pipeline is held fixedly by means of tensioning means
which comprise a plurality of tensioning elements each
extending between at least one clamping member engaging
on the pipeline and at least one support member connected
to a wvessel.

In the known method the tensioning means consist of
a plurality of sets of endless clamping bands which apply
a braking action to the pipeline. Such a method is not
practically suitable for laying a heavy pipeline on for
instance a deep sea-bed.

The invention has for its object to provide a method
which is practically suitable for this purpose in that at
least one first set of clamping jaws is clamped fixedly
to the pipeline and then move along with the pipeline
from a starting position to a releasing position, while
this first set of clamping jaws is held fixedly by means
of easing holding means while at least one other set of
clamping jaws is released from the pipeline and returned
to a starting position.

Fig 1.
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e |.ocated under

1. Installation (1) for laying a pipeline on a surfai :
wat er, conprising a carrier body, for instance a vesS¥f 'sé@'f?mmﬁt$hcbt
supported by upward pressure and provided with tensioning neans (40a-d)

for 5 fixedly holding the pipeline, which tensioning nqmﬂ§=(4qu¥ﬂeég)

- conprise a plurality of tensioning elgnents (52) which each
bet ween at | east one cl anpi ng nmenber—T#8) engagi ng on the pipeline (12)
and at | east one -support menber (45) connected to the %g'rier body (3)
supported by
S
2
g
4
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10 upward pressure, wherein at |east one first and at | east
set of clanping jaws (48) which can be cl anmped -

(12) and which can nove along with

position froma

15 are connected to easing holding nean
jaws are alternatingly clanpabl e and +eteasabl e

are resettable fromthe rel easing
said installation
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starting position into a rel easing position,
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one second

fixedly to the pipeline
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conpysi si
sets of
(48) is
t ensi oni

di rection which encloses an angle (a)_wth t he -r aDatds ofl
the tangent (tan a) of which is—s#aH er

(12),

friction (b) of the friction

ng control neans for releasing and resetting at 20 | east one of the
clanping jaws (48) while at | east one $4i89§ 15 tepracethentshegt | ans
situated in the cl anpi ng position, characterized in that the
ng means (40a-d) effect a clanping force Kin T%ﬁnping

7%& e pipeline
than the coefficient of
surface (61) between the pipeline and the

cl anpi ng menber
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(48)

2.

Installation as clainmed in claiml1l, characte- 30 rized

in that the tensioning neans (40a-d) conprise a

rods (80) enclosing a small angle
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1. Ipstallation (1) for laying a pipeline on a surface | ocated under

wat er, conprising a carrier body, for instance a . ; Daceﬁhhfibhéa
supported by upward pressure and provided with tgﬁ§$§ﬁ%ﬁé&ﬁeans (40a-d)
for - 7 = .
Datet- ‘1|rofak
12
( 2
] | s, P
12)
B _b
1,
F * 3
— 3
g’ 3
¢ |
€ - 3
& -3
_ 3
A 3
¢




5 fixedly holding the pipeline, which tensioning nEamﬁsﬁﬂﬁﬁifqﬂﬂ(ji c?gBrise

a plurality of tensioning elenents (52) which each exten @6t

| east one cl anpi ng nmenber (48) engagi ng on the pipeline, (12) and at

| east one support menber (45) connegted to the c erl 3)
supported by 10 upward pressure, wherernmat |east one first and at |east_
one second set of clanping jaws (48) which can be cl anped fixedly to the

pi peline (12) and which capynove al ong-g§4 h S-ytpe mboel ine (12) in fixedly
cl anped positign froma Q ..
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starting position into a releasing position, while they 15 are bonnepted to
easi ng hol di ng neans (44), which sets of cl anpi ngThigws thé eeﬁbéﬁﬁg'@tg,{wty
[ e from

cl anpabl e and rel easabl e and in rel eased position are resettab
t he rel easing position to the starting position,\Bnd sai d,imstallation
conprising control neans for reIeasLng and resetting @P=20‘F98£ﬂ ne of the
sets of clanping jaws (48) while at +-€ast one ot her set of clanping jaws
(48) is situated in the cl anpi ng position, characterized in that the
t ensi oni ng ' .
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means: (40a-d) effect a clanping force Kin a clanping di rection which
encl oses an angle (a) with the radial of 25 the pipeliThig(iédhe répiacérmentcstiost . .

(tan a) of which is smaller than the coefficient of friction (b) of the
friction surface (61) between the pipeline and the clanpi n_g rvg.m)er
(48) . 2. Installation as,g aimed in clai m Pahal L‘?e 30 rized

In that the tensioning neans (40a-e—eenprise a plurality of pivoting
~rods (80) enclosing a small angle :
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(a) with the radial direction.
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84) which enclose a different angle with the radial
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10 but preferably each of the tensioners (40) has a plurali- ty of clanping

jaws (48) which are distributed over the periphery

direction (figure 19).
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INSTALLATION FOR LAYING A PIPELI SURFACE K

LOCATED UNDER WATER

_ The invention relates to an installation for
laying a pipeline on a surface located under water.

Such a method is known for instance from US-A-3
975 919. The tensioning means consist herein of a plura-
lity of clamping strands which apply a gripping action to
the pipeline. Such a method is not practically suitable
for laying a heavy pipeline on for instance a deep sea-
bed.

The invention has for its object to provide an
installation which is practically suitable for this pur-
pose.

The installation according to the invention is
designated in claim 1.

The installation according to the invention, and
particularly preferred embodiments thereof, are described
with reference to drawings, in which:

Figure 1 shows a side view of an installation
according to the invention; | '

_ Figures 2 and 3 show on larger scale respective-
ly a perspective view and a working diagram of detail II
of figure 1;

- Figure 4 shows on a larger scale cross section
IV-IV of figure 2;

Figure 5 shows cross section V-V of figure 4;

Figure 6 shows a diagram of diverse mutual
positions of elements of figure 5; '

Figure 6A shows detail VIA of figure 6;

Figures 7, 8 and 9 each show a working diagram
of four tensioners;

Figures 10 and 11 each show a time schedule
relating to the energizing of four tensioners;

Figure 12 shows a cross section correspondiﬁg
with figure 4 through differently embodied tensioning
means;
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1. Installation (1) for laying a pipeline on a
surface located under water, comprising a carrier body,
for instance a vessel (3), which is supported by upward
pressure and provided with tensioning means (40a-d) for
fixedly holding the pipeline, which tensioning means (40a-
d) comprise a plurality of tensioning elements (52) which
each extend between at 1least one clamping member (48)
engaging on the pipeline (12) and at least one support
member (45) connected to the carrier body (3) supported by
upward pressure, wherein at least one first and at least
one second set of clamping jaws (48) which can be clamped
fixedly to the pipeline (12) and which can move along with
the pipeline (12) in fixedly clamped position from a
starting position into a réleasing position, while they
are connected to easing holding means (44), which sets of
clamping jaws are alternatingly clampable and releasable
and in released position are resettable from the releasing
position to the starting position, and said installation
comprising control means for releasing and resetting at
least one of the sets of clamping jaws (48) while at least
one other set of clamping jaws (48) is situated in the
clamping position, characterized in that the tensioning
means (40a-d) effect a clamping force K in a clamping
direction which encloses an angle (a) with the radial of
the pipeline (12), the tangent (tan a) of which is smaller
than the coefficient of friction (b) of the friction
surface (61) between the pipeline and the clamping member
(48) .

2. Installation as claimed in claim 1, characte-
rized in that the tensioning means (40a-d) comprise a
plurality of pivoting rods (80) enclosing a small angle
(a) with the radial direction.

3. Installation as claimed in claim 1 or 2,
charactez_'ized. in that the tensioning means (40a-d) com-
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prise a plurélity of roller elements (52, 71) which roll
over wedge surfaces (58, 72).

4. Installation as claimed in claim 3, characte-
rized in that at least one plurality of roller elements
(58) is mutually coupled by means of at least one coupling
rod, preferably by means of at least two coupling xods
(53). |

5. Installation as claimed in any of the claims
1-4, characterized in that the tensioning elements (52,
80) can be removed from their clamping position by means
of at least one power unit (60).

6. Installation as claimed in any of the claims
1-5, characterized in that a plurality of sets of tensio-
ning means (40a-d) is present which can be carried inde-
pendently of each other into and out of their clamping
position and each of which is preferably connected to a
carrier body via at least one coupling member, for instan-
ce a hydraulic cylinder (44), which is changeable in
length. '

7. Installation as claimed in any of the claims
1-6, characterized in that at least one clamping location
at least two but preferably at least three sets of tensio-
ning means (40) are arranged distributed over the periphe-
ry of a pipeline (12) for holding.

8. Installation as claimed in any of the fore-
going claims, characterized in that at least one tensioner
(40) but preferably each of the tensioners (40) has a
plurality of clamping jaws (48) which are distributed over
the periphery of the pipeline and which are each connected
to a carrier (3) of the pipeline (2) via hydraulic cylin-
ders (83, 84) which enclose a different angle with the
radial direction (figure 19).
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ABSTRACT

METHOD AND INSTALLATION FOR LAYING A PIPELINE
ON A SURFACE LOCATED UNDER WATER

The invention relates to a method for laying a
pipeline on a surface located under water, wherein the
pipeline is held fixedly by means of tensioning means
which comprise a plurality of tensioning elements each
extending between at least one clamping member engaging
on the pipeline and at least one support member connected
to a wvessel.

In the known method the tensioning means consist of
a plurality of sets of endless clamping bands which apply
a braking action to the pipeline. Such a method is not
practically suitable for laying a heavy pipeline on for
instance a deep sea-bed.

The invention has for its object to provide a method
which is practically suitable for this purpose in that at
least one first set of clamping jaws is clamped fixedly
to the pipeline and then move along with the pipeline
from a starting position to a releasing position, while
this first set of clamping jaws is held fixedly by means
of easing holding means while at least one other set of
clamping jaws is released from the pipeline and returned
to a starting position.

Figre 1
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.1. Installation (1) for laying a pipeline on a
surface located under water, comprising a carrier bédy,
for instance a vessel (3), which is- supported by upward
pressure and provided with tensioning means (40a-d) for
fixedly holding the pipeline, which tensioning means (40a-
d) comprise a plurality of tensioning elements (52) which
each extend between at least one clamping member -(48)
engaging on the pipeline. (fl.'2) and at least one support
member (45) connected to the carrier body (3) supported by
upward pressure, wherein at least one first and at least
one second set of clamping jaws (48) which can be clamped
fixedly to the pipeline (12) and which can move along with
the pipeliné (12) in fixedly clamped position from a
starting position into a releasing position, while they
are connected to easing holding means (44), which sets of
clamping jaws are alternatingly clampable and releasable
and in released position are resettable from the releasing
position to the starting position, and said installation
comprising control means for releasing and resetting at
least one of the sets of clamping jaws (48) while at least
one other set of clamping jaws (48) is situated in the
clamping position, charaétérized in that the tensioning
means (40a-d) effect a clamping force K in a- clamping
direction which encloses an angle (a) with the radial of
the pipeline (12), the tangent (tan a) of which is smaller
than the coefficient of friction (b) of . the friction
surface (61) between the pipeline and the clamping member
(48) . _

2. Installation as claimed in claim 1, characte-
rized in that the tenéioning means (40a-d) comprise a
plurality of pivoting rods (80) enclosing a small angle
(a) with the radial direction.
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3. Installation as claimed| i claim 1 or | 2,
characterized in that the tensioning—meams—{4ta=di—cbm-
prise a plurality of roller elements (52, 71) which roll

over wedge surfaces (58, 72).

4. Installation as claimed in claim 3, characte-
rized in -that at least one plurality of roller elements
(58) is mutually coupled by means of at least one coupling
rod, preferably by means of at least two coupling rods
(53).

5. Installation as claimed in any of the fore-
going claims, characterized in that at least one tensioner
(40) but preferably each of the tensioners (40) has a
plurality of clamping jaws (48) which are distributed over
the periphery of the pipeline and which are each connected
to a carrier (3) of the pipeline (2) wvia hydraulic cylin-
ders (83, 84) which ‘enclose a different angle with the
radial direction (figure 19). '
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CLAIMS

1. Installation (1) for laying a pipeline on a
surface located under wéter, comprising a carrier body,
for instance a vessel (3), which is supported by upward
pressure and provided with tensioning means (40a-d) for
fixedly holding the pipeline, which tensioning means (40a-
d) comprise a plurality of tensioning elements (52) which
each extend between at least one clamping member (48)
engaging on the pipeline (12) and at least one -support
member (45) connected to the carrier body (3) supported by
upward pressure, wherein at least one first and at least
one second set of clamping jaws (48) which can be clamped
fixedly to the pipeline (12) and which can move along with
the pipeline (12) in fixedly clamped position from a
starting position into a releasing position, while they
are connected to easing holding means (44), which sets of
clamping jaws are alternatingly clampable and releasable
and in released position are resettable from the releasing
position to the starting position, and said installation
comprising control means for releasing and resetting at
least one of the sets of clémping jaws (48) while at least
one other set of clamping jaws (48) is situated in the
clamping position, characterized in that the tensioning
means (40a-d) effect a clamping force K in a clamping
direction which encloses an angle (a) with the radial of
the pipeline (12), the tangent (tan a) of which is smaller
than the coefficient of friction (b) of the £friction
surface (61) between the pipeline and the clamping member
(48) . , |

2. Installation as claimed in claim 1, characte-
rized in that the tensioning means (40a-d) comprise a
plurality of pivoting rods (80) enclosing a small angle
(a) with the radial direction.
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3. Installation as claimedl-in—claim—i—or 2,
characterized in that the tensioning means (40a-d) com-
prise a plurality of roller elements (52,’71) which roll
over wedge surfaces (58, 72).

5 4. Installation as claimed in claim 3, characte-
rized in that at least one plurality of roller elements
(58) is mutually coupled by means of at least one coupling
rod, preferably by means of at least two coupling rods
(53).

10 5. Installation as claimed in any of the fore-
going claims, characterized in that at least one tensioner
(40) but preferably each of the tensioners (40) has a
plurality of clamping jaws (48) which are distributed over
the pg;iphéry of the pipeline and which are each connected

15 to a carrier (3) of the pipeline (2) wvia hydraulic cylin-
ders (83, 84) which enclose a different angle with the
radial direction (figure.19);'
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