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Oii A StJUJ.a LOCA.ftD tnmn 11A'l'D 

Th• invention relate• to a metbod for laying a 
. . 

pipeline on a suJ:"face l~ated under water. 
SUch • method ia known far instance from US-A-& 044 

825. -rhe tan•ioning mean1 con•:l.•t hel:'ei.n of a plurality 
5 of eets of endless clamping banda which· apply a braking 

action ta the pipeline. such a methca is not practically 
suitable for laying a heavy pipeline on for inatanoe a 
deep aei.•bed. 

Th• invention has for ita object ta provide a method 
10 and installation. which is practically suitable for thi• 

purpose. 
The ~alavant method and installation according to 

cha invention are designated in claim 1 and claim 2 
relipec:tively. 

is . The method and installation according ta the inven-
t ion, and particularly preferred embodiments theracf, are 
4escribed with ref~rence to drawing•, in whichr 

Pigure 1 1howa a side view of an installation ac­
cording to the invention1 

20 Pigurea 2 and J.1how on larger •~ale :reapeotively a 
perapective view and a working diagram ot detail Il of 
figure 11 

figure 4 shows on a lal'gar aeale oroaa aaction IV-IV 
of figure 2a 

25 Pigure 5 ahowa croaa •ection v-v cf figure 41 

Pigura 6 8hows·a diagram of div•r•e mutual poai~ion• 
·of elements o! figura 51 

Figure 6A 1howa detail VIA of tigure 6; 
i'igurea 7, a and g eac=h show a working diagram. of 

30 four t•n•ionera; 
Piguraa 10 andll each ahow a time sche<lule relating­

to the energizing of tour tenaionarsz 
• Pigu~a 12 shows a aro•• seotion correamponding with 

~igu~e 4· ~hrough differently embodied ten•ioning meana; 

·: . . - .· 
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Pigure 13 is a aide view o! the tensioning means of 
(1gure 12; 

· Figure• l" and 15 ahow cross sections of f igura 12 
along line XIV·XtV respectively YJr-xv, 

s Pigure is is a view according to arrow XV? of f ig1.1re 
is; 

Pigure 17 is & achematic view of ocher differently 
embodied tensioning mean•1 and 

Pigurea 18 and 19 each.show a aroas section co~r•· 
10 aponding with figure 5 relatin~ in each case to a differ­

enc embodiment . of the ·tensioning- means. . 
The installation l ot f igur-. l !er laying a pipeline 

· 2 on a aurfaee located deep under water 7 comprise• a 
veasel 3 with directionally adjustable scraws 4 and s anc:l 

15 bow steering acrewa 6 with which the vessel 3 can ~e 
moved fo~ard in arrow direction a under Qomputer oontrol 
at a set apead and direction irrespective of th• flow 
direction of the '41:er ?. 'l'ha veaaal 3 baa a Workplace 
(not aho111m.) where a numbe~, for ·axampla twow three or 

20 tour, of pipe pieces a~e welded together and thaaa welds 
protected with antiaorrosive layers for the manufacture 
cf pipes 9 with a length for example o~ 24 m. 

At.a fitting station 11 ~he pipes 9 ara fitted pieca 
by piace behind a pipeline 12 and an internal weld ll is 

2S made. Other-welding layer• and tha anticorroaiv• pratec­
tiv• layer• are then arranged successively from the 

outside. 
While the pipeline 12 dieplacea continuoualy in 

arrow direotion 43 relative to the vessel 3, the pipe 9 
. . 

30 for fitting is puabecS over a tongue, placed in alignment. 
and welded in place with an internal welcl. ::Cn thet mean· 
time the pipe 9 for fitting is supported by a carria~e 21 
which moves along with the pipeline 12 at th• same speed 
in arrow direction Ill, aa doaa a auppart: aarriagl!!I 28. A 

35 chain conveyor 34. c:onnec:t.ing onto· a fixed support 31 is 
present with clamps 35 with whfch pipeline 12 ia support:­
ed. Over the area 37 of the chain aonveycr 34 th• welding 
layer• are laid with welding devices 36 which are lik•• 
wiae inoved along with pipeline 12 and which at the end of 

40 their ar•a 37 are moved in the opposite diraation paat 
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operational welding devices 36 ta the start of this area. 
In the area 38 adjoining thereto tha protective layer• 
are applied with per ae known application devices 39 
which are moved with pipeline 12 and which are moved back 

5 after finiehing. 
The weight of the pipe atrinsr 12, which is further· 

guided. away in aloping manner to a deep ••• .. bed via a 
tail unit 42, haa th• tandenoy to alid• off tha v••••l 
and eo aag in too sharp a bend. The vessel l ia therefore 

10 strongly driven with its screws 4 such tha~ the part af 
pipeline 12 su1pendad behind veaael l i• under conaidar~ 
able ten1ile atreas. Situated in the area 38 are tenaion~ 
er• 40a-d (fi~re1.2 .. ,) which can b~ fixedly cla•4 
·indeJ:)endently of each other to pipeline 12 and whic::h c:an 

15 support against the ship frame 41 by meana of fluid 
cylinders 44. Each tensioner 'Oa•d comprises a triangu• 
lar, annular support member 45 which ia embodied aa a 
aturdy frame and which ia connected to fluid cylinders 44 
via hinges 46. Each tensioner 40a-d haa a plurality of at 

20 least two, for instance three, clamping jaws 48 diatrib­
uted over the periphery and engaging on cha pipeline 12, 
which are lined with a lining SO, for instance brake 
lining material, which has a considerable coefficient of 
friction on the outer surfac~ 49 of the pipes 9. The 

25 clamping' jaws 48 are guided fo:r: displacement relative to 
support member 45 by means of a parallelogram mechanism 
51 c:onai•ting substanti~lly of three parallel ~enaioning 
element• 52 .which a.re connected at hingee 56 ta parallel 
roda 53 for pivoting with aom~ clear•nce and are connect~ 

30 ed for pivoting with some clearance to clamping jaws 48 
at hinge• 55 on one aide and to a aupport member 45 at 
hinge• 54 on the other ·aic!e •. 

Purtheia f ixad to ea.oh clamping jaw 48 and eo eaoh 
support memeer 45 opposite each c&naioning element 52 i• 

· 35 a wedge 57, the wedge 1urfaae 58 of which ao-acta with a 
· roll surface 59 of a eeneioning element 52 •. In the C!lamp­

ing position, wherein a fluid cylinder 60 urges the 
tensioning element• 52 into their clamping poa1tion, 
th••e ten1ionin.g alementa 5.2 efteot a clamping force x in 

40 • clamping direction which enclo•e• a 1mall angle A with 

p",'i/Zl ..... 
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che radial direc:tion of pipeline 12. The eangent: of an~le 
& ia preferably amaller than the coefficient of friccion 
a between the outer.1urface of an cuter jadket 49 and the 
lining 50. 

It the tangent of angle a is greater than said 
coef~ic:ient of friction g,. 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 caae the clamping force on tha clamping jave 
48 engage• oentrally, the clamping jaws 48 are preferably 
formed with an inner radius which i• •lightly smaller 
than the outer radius o~ pipe string 12 ao that after 
ten81on1ng of the clamping jaws 48 onto pipeline 12 the 
aurf aaa tel'lSion !1 di1tribute4 roughly uniformly over the 
clamping surface. The.re are at least two, but preferably 
three, four or more tenaioner1 40 preeent. 

Shown in figure S are the eucc::eaaiva positions of a 
clamping jaw 48, tensioning elementa 52 and rods 53 

ral•tive· to a support member 45, wherein in figure 6A is 
shown on larger 1aal• th• diaplaoement of a hinge 54 
ra1at1ve to a support member 45, which means that the 
raquiZ"ed f:r:eedolll.c£ movement S of for instance 3·4 mm and 
a freedom of movament t o! lor inatance 20 mm are present 
there. To this end th.l!!I ~inge 54 aontaina a rubber bearing 
cushion. 

In_ the case of thiee clampin~ jawa 48 per tensioner, 
successive tensioners 40 are shifted thX'OUg"b an an;le Cf 

60° relative to eaoh othar in order to reduce the re­
quired space. 

30 Figura ? shows aehematioally the auccaaaive steps of . 
operation of the cylinders 44, wherein the energizing or 

non-energizing cf tensicnere 40 ie deeignaced in t.het 

fixedly clamped poa1t1on and in the released positlor. 
reapectively with blaok wedges 57& and white ~edges S?b. 

35 In figure 7 at least two tensioners 4a at a time are 
always energize~, which ~hen hold pip•line 12 in fixedly 
clamped position, while the hydraulic cylinders 4t pro­
vide po\lrer a• eaaing holding means. 

The •ame ia ahawn in figure a, although now in 
40 combina~ion with pipe thickening 62. Pigure a ehcwa that 

• 

P.S/27 
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it is poa•ible to allow. the strengthening_means 62 to 
pass through without fixedly clamping tbe pipeline 12 at 
that position .. 

Figure 9 11howa schematically the •ame aa figura. 1, 

S · but auch that now three tenaionera 'o are continuoualy ln 
clamping eo~diticn inatead of two. ~he holding capacity 
ia in this caae for inatanoe 3 x 400 • 1200 tona, i.e. a 
higher holding- capacity at a lower diaplacemant •peed. 

Pigu~e 9 ahow1 how the releasod 1et of clamping jaw• 
10 S7b are reset from tha relea•ing position 57b to the 

ataxting position 57b1, whereafte:r: in.a following' step 
the•• •ame clamping jaw• are c:lamped on and ara then held 
fixedly in already easing manner. 

Figurea 10 and 11 show by means of linea I tha 

. 15 apeeds n in m/minute for the 'four tensioners 40 plotted. 
against the time in aeccnds, in combination wich the 

c:lamping condition closed (line portion F> and open (line 
po.rtion 0) • 

The embodiment variants of tensioner• 40 according 
20 co fig\irea 12-16 comprise wedga-ahapecl clamping jaw• 48 

which are each guided in a guide 65 of the annular frame 

66 of a tensioner 40 uaing their guide elemenc 61 and 
which ar• urged into ana out of their tenaioning poaition 
by means of fluid cylinders 60 which engage on ears 68. 

25 Bach clamping jaw 4i8 has two wedge surfaces 70, ~herein a 
roller chain 71 support• again•t an internal wedge sur­

face 12 of a frame element 73 of the substantially trian­
gular, annular support Mmber 45, which frame element 73 

· inclin•• in the •ame direc~ion aa wedge 48. The roller 
10 ehain 71 could be replaced by a straight ••riea of roll· 

er• encloaed in an elongate roller cage.· 
Aoeording to figure 17 a pipe string 12 ie held 

fixedly by means of clamping jaws 48 which are urged into 
their clamping position by sturdy parallel rods 80 which 

35 e~gage on tbeae clamping jaws 48 and on an annu~ar aup-
. port member 4 s by mean• of 1turdy hing~• 81 • 'l'he supporc 

member 45 of each tensioner 40 ia again diaplaced by 
means of cyl1ndera 44. 

U•ing the tensioner• 40 according to the invention a 
40 heavy pipe string 12 can be laid at a depeh of aeveral 

P.6/27 
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kilometres on a sea-hed. Pipeline 12 then weigh• for 
instance 1200 tons, which is supported in each case by 
for ina~anaa three tensioners 40 simultaneously. 

tn th• above staced embodiments the pip•lin• 12 is 
S supported in each case. by a supporting body whioh is the 

vea•el 3 of a pipe-bedding installation. 
It ia c:Onceivable for the.pip• atring to be aubatan­

tially or at least partially supported by a trunk having 
much lifting power which i• situated in the water beneath 

10 the tail unit 42. In this case ehe fluid cylinda~• 44 
en.gage between cone•c~ point• on the t.runk. on one side 
and ring frames 45 of tensioners 40 en the other. 

Ac!cording to figure 19 a pipeline 12 i• held fixedly 
by for instance four sets of clamping jawa 48, of which 

15 only one aet. is drawn, which are clamped onto pipeline i2 
in.radial direction, ·for instance by meana o! hydraulic 
cylinders 76. Herein the olamping jaw• 48 are held di•· 
rectly by fluid cylinder• 44. cu~ing clamping on of· 
clamping jawa 48 by means o~ cylinder• ?f the clantping 

20 jaws 41 move in the direction cf arrow '79 while oylinder1 
44 exert.a balding force thereon. During the subaeqt.lanc. 
r•l•••• of clamping jaw1 48 they are retracted by.cylin­
ders 44 while pipeline 12 is then held fixedly by three . 
other aeta o~ clamping jaws ,8. 

25 Instead o! fluid oylindera winches wich aahlea can 
also be employed, wherein the holding energy of cha then 
paying out winches ia then converted into electrical 
enersy in for inata:n.oe electric generators.· 

The invention can also be applied with other pipe• 
30 line delivery meth.oda than that wherein the pipelin• is 

de1iv•red in an s-1hape. The invention can thua alao be 
applied in a method wherein a pipeline ia rolled up on a 
large reel and unwound from thi• reel • 

. The pipeline 12 can ba delivered from p1pelayer 1 
35 continuously or intermittently~ 

According to figure 19 the pipeline is held f ix•dly 
witb four tensioners ~o. each con•-iating of two, three or 
mo~e cl.amping jaws 48 distributed ovar the periphery. 
Each clamping jaw 48 is connected via a hydraulic cylin-

40 der 83 and two hydraulic cylinders 84 to a frame ea 

·: ·: .. ,; 

?:ik1 ... 
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mc>unted fixedly on vessel 3. D\lring normal operation at 
leaat two o! ehe cenaioners 40 are alway• clamped cnto 
th• ~ipeline 2 and in the caae of calamity at loa•t 
three. 

5 · The cylinders 84 cf the clamped eenaionera 40 mainly 
provide the clamping force but alao a holding iorce. 
while cylinder 83 provides mainly a holdini force in the 
clampe4~on situation. 

Cylinders 83 further pxavide for resetting of elan;>-
10 insr jawa 48 when aylindera 84 are not energised. Th••• 

tanaionar 40 are easy co adapt to div•rae coefficients of 
tricticn of pipelines 2 by choosing the starting position 
for clamping of clamping jaws 48 such that: the tangent of 
the angle & of cylinder• a' ia smaller than this ooe!f 1-

15 cient of friction. Particularly if mao.y, for instance 
six, clamping jaws 48 are uaed per tensionaZ' an ideal 
grip is obtained on the pipeline, aven in the case of 
differene diameters or non•roundnasa of the pipeline. 
These tensioners can be conatrueted COlllJJ&Otly with high 

20 tensioning capacity. 
If desired, the pipeline 2 c:an ba released with 

c:ertainty at any moment, for :l.natanc::e in the caaa of 
calamity, by de-anergi~ing all cylinder• 83 and B4. 

***** 
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· 1. Method for laying a pipeline (2) an a surface 
located under water. wherein the pipeline is bald fixedly 
by mean.a of tanaioning means (40a-d) which comprise a 
plurality of tensioning alemenca (52) each extending 

S becween at least one clamping member (48) engaging on the 
pipeline (l:Z) and at least cne ·support: member (4.5) con­

nected to a caZTier body (3) supported by upward pres­
sure, ahu'aoterised in that at least one first aat of 
clamping jawa (48) ia clamped fixedly to the pipeline 

10 (12) and then move a1ong with the pipeline (12) from a 

starting poaition·into a releasing position, while thil 
f irat aet ot clamping jaws (48) is held fixedly by mean• 
of easing holding means (44) while at lea•t cne other 1et 

cf clamping jaws (48) is t'eleased from t:he pipeline (12) 
15 and returned to a st-.rting posicion. 

2. Installation (1) for laying a pipeline on a 
aurfaee located under water, comprising a carrier body, 
for instance a vessel (3), which i11 supported by upward 
praaaure aQd provided with teneioning means (40a-d) for 

20 fixedly holding tha pipeline, which tensioning maana 
(40a·d) comprise a plurality cf censioning element• {52) 
which each extend between at lea•t one clamping member 
(48) engaging on the pipeline (12) and at least one 
support member (45) connected to the carrier body (3) 

25 •upported by upward prea•ure, oha:aatez-:1.••4 J:»y at least 
one f irat and a~ laaat one second set of clamping jaw• 
(4B) which can be clamped fixedly to the pipelina (12) 

and which can move along with.the pipeline (12) in fixed• 
ly clamp•d position frOlll a starting position into a 

30 releasing position., while they are connected to aaaing 
holding means (44), which sets ot clampiDg" jaws are 
alternatingly clampable and releasable and in released 
position are resettable f~om the releaaing position to 
che atart1n~ pcaition, and a!r.a~aoc•ris-4 1'y concrol means 

35 for releasing and raaettin~ ae lea•c one of the set8 of 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \II\ 
* c L M S * 
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clamping jaws (48) while at least cna other set of clamp­
ing. jaws (48) is situated in the clamping poaition, 

3. Installation ii.a c:laimed in claim 2, ahana.teri•ecl 
iA tllac ~he tensioning means (40a-d) effegt a Clamping 

· S f orae X in a clamping direction which encloses an angl• 
<.&) with the radial ~irection of the pipeline (121, che 
tangent (tan a) of which is smaller than the coefficient 
of friction (b} of the friction aurfaC!e (51) between the 
pipeline and the clamping membe~ (48). 

10 4. Installation as claimed in claim 2 or l, a~aa-
~eri•e4 :l.D that the tene1on1n; means (40a-d) c:0111prise a 
plurality of pivoting roa1 (80) enclo•ing a amall angle 
(&> with the radial direation. 

s. lnstallation aa claimed in any of the claims 2•4, 
15 c:bU"&a~eria•cl in that: the tenaioning meane · (40a-d) c:om­

pri•• a pluralicy of ~oller elemenea (52, ?1) w~ich roll 
over wedge aurfaeea (58, 72). 

6. Installation aa claimed in claim s, oba~aot•ri••d 

in tbat at least; one plurality of roller elements (58) is 

20 mutually coupled by_mean• of at least one coupling rod, 
preferably by me&\& of at lea•t two coupling rods (53). 

?. !natallation as claimed in any of th$ claims 2•G, 
ch~aateriaed ln ~bat the tenaioning •lenient• (52, eaJ 
can be removed f:r:om their clamping poeition by meana of 

25 at least: one power unit (SO) • 

a. !natallation aa claimed in any o! the claims 2-7, 
a:b.araa~•~i•lld ~ t:bat a plurality of a•t• of tenaianing 
means ('Oa•d) is present which can be carried indepen• 
dently af each other into and oue ot their alamping 

lo position and each of which ia preferably connected to a 
carrier body via at least one coupling member_, for in­
stance a hydraulia cylinder (44), which ia changaabl1 ln 
length. 

9. tnatailation as elaimed in any of che c1ai1n9 z-s, 
35 aharaateri•-4 in th•~ at least one clamping location at 

least two but praf erably at leaat three aeta. of tension­
ing m•ilUla (40) are arranged distributed ever the ~eriph­
ery at a pipeline (12) for holding. 

10. ln•tallat.ion a• claimed in any of the fox-egoing 
40 claitllll r eh.araat•ri••cl ia tbat ae lea•~ on• tanaionar (40) . 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ ,,I\ 
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~ut praferably each of the tanaionera (40) has a plurali· 
· ty a·f clacping jaw& (48) which i\%'9 distributed over the 
periphary of the pipeli'1• and which ~ each oo:nnected. to 
a can:iar (3) of the p:l.pe_lina (2) via hydraulia cylinders 

5 (Sl,· 84) whic:h enclose a different angle with the r•dial 
direction (figu.%e 19). 

• •••• 

111111111111111111111111.111111 
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