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ME'I'BOD AND APPARATUS FOR ASSEMBLING OR DISASS~LL~G 

AN INSTALLATION PRESENT ON A SEABED 

The inventior. relates to a method accordinc tc che 
. -

preamble of claim :. Nut and bolt connections ·are herein 
released by divers using a wrench. This is heavy a::ci 

difficult work. It is imoossible for divers to one=a~e at - -
5 considerable depc::.. Complicated and very costly pipeline 

connections are then applied which can be released and 
secured without divers. 

The invention has for its object to reduce :r-e 

stated drawbacks of the known method. To this end :he 
10 invention provides the method of claim l and an ap;a=atus 

of claim S. 
In additic:: t:: use on pipelines lying or:. tl:=.e seabed 

the method acco==~~g to the i~vention can also be a~~~ied 
to dril~ing rigs, oil or gas ext:raction wells c::: c:::.e::: 

15 constructions l=cated under wa~er. 
The invent~c~ will be elucidated in the des==~;~ion 

fellowing herei::be:ow with refe=ence to a araw~~g. =~ the 
.. . . . . -arawing in scne~=~~c ~orm: 

Figure l s~ows a side view of a pipeline w~-~ a~il-

20 iary equipment; 

25 

Figure 2 s~ows fraction !: of figure 1 at : ==-A~ 

stage; 
Figure 3 s::.ows on larger scale a perspec~ive -r~ew of 

fraction III of figure 2; 
Figure 4 shows on larger scale a longitudir.a: sec-

tion of fracciGr. :v of figure "::2. -, 
Figure 5 shows a side viaw of auxiliary eq-~~pce=t 

Fiaures 6-:J show on lar:e:::- scale fraccio:: ·1.;.. --

-o .:: · c:: ,.;,., .:,.,- ---.i· la-i·~~ ..... .= a pi·.,...e~ ;ne .:- -···-----.:ve ~, .1...igure _, .......... r..-.. : La::. __ pu t.. •.:.=: ......,._ l:" J..• - ""--- =----===-.!.. 

35 

stages; 
Figure 11 sr.cws on larger scale a side v~ew -­

f rac=ior- XI of :i=~re 7; 
Figures 12 a::d 13 show respectively a c=css s;=~ion 

and a perspective view of fra=~ion XII of __ , 
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Figures 14 and 15 show the cross section xrv-x:v of 

figure 11 in two different positions; 

Figures 16A, 16B and 17-19 show on larger scale a 

longitudinal seccion through fraction XVI of figure 11 in 

5 successive stages; 

Figure 20 shows on larger scale a longitudinal 

section through fraction XX of figure i6A; 

Figures 21-23 show a perspective view of frac~ion XX 

in different positions; 

10 Figure 24 shows on larger scale a longitudinal 

section of another embodiment of fraction XXVI of figure 

16; 

Figures 25 and 26 show cross sections along line 

XXV-XXV of figure 19 in different positions; 

is Figures 27 and 28 show on larger scale frac~icr. 

20 

XXVII of figure 24 in differenc positions; 

Figures 29 and 30 show respectively a cross se=~ion 

and a perspective view of a variant of fractior. :xx:x of 

figure 2.7; 

Figure 2S shows on larger scale detail xxv:z: cf 

figure 27 in ar.oc~er position; 

Figure 31 shows a longitudinal section througr. an 

alternative embcd~menc of figure 27; 

~igure 32 shows a fractio~ of figure 31 ~~ anc=~er 

.25 position; 

30 

"'l -
- :::> 

Figure 33 is a perspective view of the detail c: 

figure 32; and 
Figure 34 is a longitudinal section through a=cther 

alternative of :~;ure 32. 

In the f o:lowing descriptic~ corresponding co~po­

nents of diffe~=n= embodiments are provided wi~h ~~= same 

reference nume=als, also when they have a differe~c 

design. 
A pipeline : which lies c~ a seabed 2 ac a g=ea~ 

depth, for ins~ance at between : and 3 km depth, has ac 

least two eleme=ts 3 and 4 whic~ are mutually cor.necced 

by means c= f la=ges 5 and 6 whic~ are mutually fixed by 

means of nut anc belt connectio~s 7. If element 4 ~~st be 

released from element 3 the pipeline i is first raised 

40 from the seabed 2 by means c: o~~ se known yokes 8 wcich 
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are lowered round pipeline l from a vessel 10, whereafter 
pipeline l is raised locally by means of yokes s. From 

the vessel 10 a tool carrier 9 is then arranged a: the 
flanges 5, 6 on pipeline l (figure 2) . 

The tool carrier 9 (figure 3) comcrises a s~~~ort - --
yoke ll which carries on either side a divided =~n; 12, 
of which the ring halves 13 are pivotable mutually on an 
axis 14 and pivocable relative to supper: yoke :: by 

means of a hydraulic cylinder 16 and pivot L"'lns : i and 

10 are closable by means of a hydraulic closure l5. A divid­
ed ring 18 is rocatably mounted on each divided =i::; 12 
by means o: inne= rollers 19 and outer rollers 20. ?.ings 
12 and 18 can only be opened ~ogether in order co =e 
a=ranged round a pipeline l provided that the sha::s 21 

is of rings 19 and :he axes 14 c: rings 12 are a==anged 
coaxially. This ~s sensed wi:h a sensor ~4 whic~ is 

arranged en s~pport frame ll and which dete::mines :~e 
presence locally of the shaf~ 21. Rings 18 car. r=:a~e 
relative to rings 12 by means of toothed pinions ~' of 

20 ring~ 18 whic~ are driven by hydraulic mc:ors 2~ a:.ci 

25 

enl"!'aae in i:me= C'ear =ims 23 of rings 12. The s-..:.-=-::::=-: = - - - -
yoke :1 can .be moved in leng~hwise direction of ;i;eline 
l by means c! rc:lers 25. Rings 18 are mut:.ually c:::.~ected 
:Cy mea.'Pl.s o: lon;i:udinal reds 2 6 whic:h g-..:.ide cons:les 27 
driven in o~~osi~e direc~ions bv motors 28 via screw -- -
spindles 29 on eit:he= side c! :langes 5, c. Two== =ore 
wrenches 30 su;;oreed by cons~les 27 are for insca..~ce 
a=ranged ove= m-..:.:ual angular diseances which ccrres~or.d 
wit:h angular dis:ances .bet:.ween the screw bol~s 3: :: nut 

30 and bolt connec:ions 7. 
When a wrenc~ 30 is displaced opposite a n~~ anc 

bolt connect:.ion ~ using a sensor 4i and has apprca:hed 
• • l/:.t= • • l ( - . 4) k t "l.., h . . . tnis su-... :..cient:. y :tigure , a soc e .. "' w uc.:: is 

pressed en by a pressure spring 34 and g'~ided i= a bore 
35 33 L'Pld whi:~ forms an engagemer.~ cup is pushed eve= the 

nut 35 of nu: and bol: ccn.~ee:ion 7. The sockec 32 has a 
""OS.;t:.;on.; ... - ea"rra 3,. ,,. ... a· a"' o••,.,.._ ~ea- .. ,,..I"! 37 •·•"',.._ ;s ::' - - --··':; =- 0 ...... •• ~---- :: - ---·~ "··--·· .. 

c=iven via :oc:~ wheels 3a a.~d 39 by a hyd.rauli= =o:or 40 
in order :-o looser. the nu;:.s 35. The uns:rewed nu:s 35 

40 slide ou~side :~~ough the spring 34 and a hole ~2, while 
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the bolt 31 whicc is locked aga~nst rotation by a hexago­
nal socket 43 is later pulled out by means of an ROV 

(remote operated vehicle) with a tool, for instance a 
magnet or a gripper, after the support yoke 11 wit~ 

5 wrenches 30 has bee= removed. 
According =~ ::igures 5-10 a pipe piece 45 is removed 

from a pipeline :. For this pu:::-pose a lifting frame 46 is 
lowered from a -ressel 10 onto the seabed 2 !"ound ;:;l:e pipe 
piece 45 and pipe piece 45 is hooked on lifting cables 48 

10 of lifting frame 46 with the use of an ROV 47 (remo~e 

operated vehicle} . After raising of pipeline 1 frc~ ~he 
seabed 2 the n~= a~d bolt corJ.!lections 7 of flanges :, 6 

are released by means of wrenches 30 carried by a ;:;ocl 

carrier 9 whic~ is arranged round pipe piece 45 i~side a 

is cage 54. This :a;:;;:;er has longitudinal beams so whic~ are 
fixed via radia: supports 51 to the flange 6 and a ~:amp­
ing ring 52 cla=;ed round pipe piece 45. This cage 54 
supports axial:y against a cage-like, two-part pi;s 

support.SS. Th: =eel carrier 9 comprises i~ this case a 
20 ring 57 guided =c\:.:'ld the pipe p~ece 45 of pipe:i::e : a..~d 

a sleeve 56 c-~i~ed round the pipe piece 45 whi=h a!"e 
arranged rota~a=:y relative to a ring 58 c:amped ==u..~a 

25 

the 0 J.. oe .... i' ecc . :: ,,.,_, .'n.:.... ri' n-: _c: -., .. - :' - -=-. '::::! carries a plurality ~= 
wrenches 30 d.:.s:r~buted over ~~= periphery, th.:.s a: 
mutual angular ~is':ances ~ . . . wn.:.c:: are equal to =wice the 
angular disr:.ar.:e 2 between the ~ct and bol= co~nec:ions 
7. The ang'...ila.:: :;:csition of slee·te 56 is adjusr:.ed t!:.::ough 
an angle 2 by ~=ans of hydra~l~= cylinders 59 whi~:: are 
arranged betwee~ ring 58 and s:eeve 56 (figure 13:. Ring 

30 57 is slidable ax~ally relative to sleeve 56 by ~ea::s of 
hydraulic cyli~=srs 60 with pis:.on rods 95. Eacl: w=ench 
30 comprises sa.:.::l socket 32 w~i.=h is urged by mea::s cf a 

spring 34 fro::: :::.e position C.::::-a: ... ·n in figure 16.; -:: ':he 

position draw:: .:..:-. ::igure 163 o:::.o the nur:. 33 a::C. ;..-:-. .:.ch is 
35 dri~Ten via i:.s ;sa~ rim 37 a::=. -:.ooth wheels 3S .. 3? =y a 

hydraulic mo~==~:. Each screw =alt 31 has in fi~~==s 16-
19 a pro~rud~~= =~=eaded er-d 62 having a fixed =~~= 53 a 
small distanc: ===~nut 35. c:a~ped onto t~e f=ee ==d of 
threaded end :: i~ the fitted ~ositior. of =ig~=e :: is a 

40 :a~p 64 consis~.:.::g of a plura:icy of, fa= ins:a==~ 
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three, clamping pieces 65 which are pressed togethe= to 
form a closed ttreaded ring by means of an elastic pe­
ripheral ring 6G (figure 20). The clamping pieces .65 have 
conical surfaces 67 and 68. Su==aces 67 co-act witt 

5 radial pins 69 which are slidable in a housing 70 a~d 

which are urged inward by an elastic ring 71. Su=faces 68 
co-act with a co:iical ring 73 which is connected ~= the 
piston 74 of a hydraulic cylinder 72. Clamping pieces 65 
are urged apart by tangential pressure springs 75 a=-

10 ranged in each o: che separating surfaces and a ta~ge~­
tial flexible pin 76 arranged therebetween {figures 21-
23). In the embodiment variar-c of figures 24-28 two 
elastic peripheral rings 66 a=e present and pins 7G are 
disposed coaxially of the pressure springs 75. Clamping 

is oieces 65 are ~~ided outward bv means of their ~~i~e ... - - -
surf aces 78 and axially directec conical guide pieces 77 
of a cage 80 whi=~ is fixed by means of boles 79 ~= ~he 

conical ring 73 . 

The cy~inae= tousing 70 and its piston 74 a=: sealed 
20 with sealing =i~gs 85 and 86 =elative to a slidi=~ sleeve 

87 which is ~~ided over threaded end 62 by means c: a 
plastic lining SS and which s~p~orts via a press~== 
spring 9: agains~ the fixed r~ng 63 (figure 24) . 

The driving gear housing 92 of motor 40 ar.d ~=cc~ 
25 wheels 38 and 39 is fixed to cy:inder 72. The pis:.c:: 74: 

is locked agains= rotation by means of axial rods 96. 
The opera:icr:. of wrenches 3 O is as follows. W=er:.ches 

30 are buil= on i~ the positior. of figure 15 and 
lowered togethe= with pipeline ~ and pipe piece 45 cnco 

30 the seabed 2, wherein the hexagonal socket 43 is a==anged 
round each n~=·97 and provided with a ring 99 ada;~ec to 

the conical er.d 96. The clam~s 64 are in their cla~pi~g 

~­-:::> 

-::.;:!.:.en-

ed nuts 97 anc 35. A socket 32 ~f a wrench 30 is si~~aced 
round hal: the ;l~=ality of ~~~s 35 (figure 14: . 

In this sic~a=ion the re~c~ely controlled hyi~a~lic 
motor 40 is drive~ in order t~ :oosen nuts 35 sc =~at 
they come up agains~ rings 63 . ~lamps 64 are the!:. re­
leased by a~ axia: inward moveme~t of pistor.s 74 w~ereby 

40 the clamping pieces 65 displa~e radially ou=ward r:i~~=e 
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17). The nuts 35 are then rota~ed further together N~:~ 
screw bolts 31 tL."l=il the nut 97 is fully released. I:i the 
case the pipe piece 45 must be removed in transverse 
direction the cy:~~ders 60 with their piston rods 95 are 

5 operated to pull :he screw bolts 31 out of flanges 5 with 
the clamps 64 cl~sed as according to figure 19, so tha~ 
they still remain in flanges 6 and are there held ~n 
place by means cf nylon clamping bushes 101. When D~De 
piece 45 can be removed in axial direction the w=enches 

10 30 are pulled off ~he screw bolts 31 from the positicn of 
figure 18 by means o~ piston rods 95 with the clamps 64 

released. 
For the p~~cse of loosening screw bolts 3: w~~c~ 

are still fixed a::~ situated between the loosened s=rew 
~= boles 31, the w==~=~ 8 is displaced by means of cy:~~ders 

59 from the pos~=ion of figure 14 to the position o: 

20 

figure 15 over a:: angular distai::ce b and wre:iches 3:J are 
pushed ove= screw bolts 31 with fixed nuts 35, where~:: 

the sockets 32 c;:~onally compress the pressure s;r~r-gs 
34 and slide ave= ~hese nuts their first roca~~cn. 

When this se:~nd set of screw bolts 31 has 
suf =iciently lccsened and optionally retrac~ec, 

alsc :::een 
:;:ipe 

piece 45 is p~::e~ away from the remaining pipeli~e _ 
(figure 8) respec=ively suspe~ded (figure 9) by mea=s cf 

25 cables 102 and ~S. The pipe s~pport 55 is removed oy 

means of cables ::2. Hooking on and off of cables 4 S and 
102 takes place~~=~ the ROV 47. 

A closing ::ange 100 is optionally arrange~ ia~er on 
flange 5 a::d fa::s automatically thereover. 

30 According :: ::igures 29 a=.C. 30 each clamp 64 ca:: 
consist o: ewe ~:amping pieces £5 which are e~~odiec as 
screwed sleeve calves and which are mounted pivoca.2.2.y on 
a shaft 106 a~c ::r axial slidi~g against pressure 
springs 107 an~ w~~ch are closed. or opened rou~d a s:rew 

35 bolt 31 by a ca~;en=ial hydra~:~c cylinder 103. T!:: s:rew 
thread io~·is here~n ground a~ay at the edges 105. 

The contr=: :: diverse sa~= members takes pla:e 
remccely, for i~s=ance from a~ ROV 47 or from a vesse: 10 

with per se k~ow~ ~elecommuni~a~ior. means. 
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The said hy=raulic motors are driven with pressure 
liquid via liquid lines and remotely operated valves from 
a pump which is mou.~ted on tool carrier 9 and which is 
powered by means of a cable f rorn vessel 10 or from a 

5 battery built or.co tool carrier 9. 
In the case of a short screw bolt 31 the screw cap 

109 of a bolt excension 108 can be screwed thereon. A 
clamping device :lo can act thereon which comprises ~ 
ball cage 111 with balls 112 received therein which enter 

10 clampingly between a wedge surface 113 of piston 74 and 
the outer face 1:4 of bolt extension 108 when as accord­
ing to figure 32 the ball cage lll is held back by radial 
pins 69 while piscor. 74 is displaced outward (figure 32) . 

When piston 74 :s retracted, sp=ings 115 acting between 
, --::l piston 74 and ba:: cage 111 press the balls ouc of ~heir 

wedged position. 
Figures 33 a=d 34 each show an alternative cf ::gure 

32. In figure 33 ~~e ball cage lll is replaced by a 
sleeve 1·17 havi:::;: arranged therein wedge blocks !.lS with 

20 internal teeth ::s which engage on the smooth see~ c: the 
bolt extension :ce. 

In figure 3~ =ne ball cage 111 is replaced by t~ree 
clamoinc nieces :20 which are distributed over the -~e-- ... -
riphery and whic~ have shark's ~oath-shaped inne= =:=g 

25 pares 121 whic~ :=gage in corresponding grooves :22 ~= 
bol'= extension ::s. Two annula= arrays of radia: pi=.s 69 

co-ac~ with cute= grooves 124 c= clamping pieces 12C ~o 

place them in e~gagement with grooves 122. 

***** 
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THIS SHEET HAS BEEN 
REPLACED 

1 . Method === assembling and disassembl.:.:ig ar: :.::­
stallation prese~c on a seabed, for instance a oioe:ine 
(1) lying on a sea.bed (2), wherein components, for.:.::­
stance pipe flanges (5, 6) are· mutually attached by ~eans 

5 of nut and bolt connections (7) and the nut and bolr: 
connections (7) are released and/or secured by means of a 
wrench (30), characterized in that at least or..e wre!lc!l is 
used, of which a:: engagement cup for engaging a nut 
and/or a bolt heaC. in axial direction of a nu.-.: and :Colt 

10 connection for ma::.:.pulating is displaceable relative -:o a 
cup carrier co~::~e= to spring action. 

2 . MechcC. as claimed in claim 1, characterized !:i 
that at least c::e wrench {30) is carried by a :oc: ca=ri­
er (9) gripping round the pipeline (l). 

15 3. Me~hod as :laimed in claim l or 2, characte=~zed 

in that during ;:acing of a socket: (32) on a n'.l': th: 
wrench (30) is c.:.splaced relatiYe to the toe: ca:::-r:.::- (9) 
by remote conc:-o:. 

4. Method as claimed in claim l, 2 or 3, c:haracter-
20 ized in that t::e w:-ench (30) is operated wi:.=.ct:.': div::::-s. 

5. Appara=~s :or performing t:he method as c:a:.:n:d in 
any of the fcreg:::i::.g claims comprising a wre::c::. ( 3 C :: for 
releasing andi::::- securing a r.ut: and bolt cc~;,ec~ior.. '.7) 
of an inscalla=.:.:::= present on a seabed, for ins=ance 

25 flanges (5, 6) c: a pipeline (:!.) lying unde:- wate:-, 
characterized by an engagement cup for engagi::g a n~~ 
anc~/c.,..... --·- "oc,_ ..__ .... ..: ;.., ax1·a1 a .. ..:~-,..-i·on ,...,.:: a-··- a-...;..__ .. _ ... Cl. ......... ::- _... __ ::........ <.J.L. -~-- ··- ----

connection fo~ ~a~~pulating, whic~ engageme~= cup ~= 

disolaceable :::-e:a~ive to a cup carrier coun~== == s;=:.ng 
30 action. 

6. Appara~~s as claimed i~ claim 5, cha=acte=i:ed by 

a tool carrie= ::~ gripping rc~nd a pipeline ::~ =~= 

carrying a~ leas= one wrench (30) . 
7. Appara=~s as claimed i~ claim 6, c:ha=ac:te=i:ed by 

33 at:. least one w=e:::::::. (30) whic!:. is adjust.able ove= a:: 
angular dista::ce (£) relative ~c the tool ca==ia:- ;:· . 

---

iiU1i1li1i1i1iliT 
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8. Apparatus as claimed in claim 6 or 7, character­
ized in that the wrench (30) comprises a clamp (64) for 
opening and closing and engaging on a screw bolt (-3li . 

9. Apparatus as claimed in claim 6, 7 or 8, charac-
5 terized in that the tool carrie::::- ( 9) with at leas~ one 

wrench (30) is built onto a pipe piece (45) of the pipe­
line (1) . 

***** 
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