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METHOD AND APPARATUS FOR ASSEMEBLING OR DISASSEMBLING
AN INSTALLATION PRESENT ON A SEABED

The invention relates to a method according te the
preamble of claim 1. Nut and bolt connections ars zerein
released by divers using a wrench. This is heavy axnd
difficult work. It is impossible for divers to cperazze at
considerable depth. Complicated and very costly pireline
connections are then applied which can be relsased and

i

secured without divers.

The invention has for its object to raducs the
stated cx*awbacxc: cf the known method. To this end zkha
invention prevides the method of claim 1 and aa aggaratus
of claim 5.

In additicz o use on pipelines lying orn ths ssabed
the method accoriing to the invention can also bs azdlied

lin , ¢1l or gas extraction wells cxr ctiher
ccated under water.
The inventicn will be elucidated in the descriziion
1lerainbelow with ref=rence to a drawing. Iz the
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Figure 1 shows a side view of a pipeline witk auxil-
Figure 2 shows fracticn II of figure I z
Figure 3 shows on larger scale a perspeciive visw of

fraction III of figure 2;
nows on larger
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tion of fractien IV of figure 2;
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5 shows a side visw of auxiliary sguipmexnt

arcsxy scale fraction VI &I
during manipulating =2 a pipeline in succassive
fracsion XI of Zigure 7;
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Figure ii shows on larger scale a side view cI
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spectively a cr ssction
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and a perspective view of fra::w.on XII of figure p
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Figures 14 and 15 show the cross section XIV-XIV of
figure 11 in two different positions;

Figures 162, 16B and 17-19 show on larger scale a
longitudinal section through fraction XVI of figure 1i in
successive stages;

Figure 20 shows on larger scale a longitudinal
section through fraction XX of figure 16A;

Figures 2i-23 show a perspective view of fraczion XX
in different positions;

Figure 24 shows on larger scale a longitudinal
section of another embodiment of fraction XXVI of Zigure
16;

Figures 2% and 26 show cross sections along lins
XXV-XXV of figurs 19 in different positions;

Figures 27 and 28 show on larger scale fracticz
XXVII of figurs 24 in differen: positions;

Figures 2% and 30 show respectively a cross ssction
and a perspective view of a variant of fraction XXIX o
figure 27; '

Figurs 28 shows on larger scale detail XXVIII ¢3

.-J

figure 27 in aroccher position;
Figure 31 shows a longitucdinal section through an

alternative embcdiment of figure 27;
Figure 32 shows a fractionm of figure 31 in anctiler
position;

ion
Figure 33 is a perspectivs view of the detail ¢i

Figure 34 is a longitudinal section through axzcther
alternative of Zigure 32.

In the following descripticn corresponding com
nents of differsnz embodiments are provided with ths same
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ence numerzls, also when they have a dififerenc

A pipelins 1 which lies cnn a seabed 2 at a grsa:
depth, for instance at between I and 3 km depth, has ac
least twc elsmants 3 and 4 which are mutually connacted
by means ¢f fianges S and 6 which are mutually fixsd by
means of nut and belt

ent 3 the pipe
per se known yokes 8 which

connecticns 7. If element 4 must be
relaased from 2iem line 1 is first raised

from the seaked 2 by means ¢
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are lowered round pipeline 1 f£rom a vessel 10, whersafter
pipeline 1 is raised locally by means of yokes 8. From
the vessel 10 a tool carrier 9 is then arranged at the
flanges 5, 6 on pipeline 1 (figure 2). '

The tool carrier 9 (figure 3) comprises a support
yoke 11 which carries on either side a divided ring 12,
of which the ring halves 13 are pivotable mutually on an
axis 14 and pivotable relative to suppor:t yoks il by
means of a hydraulic cylinder 16 and pivet arms -7
are closable by means cf a hydraulic closure 135, 2 divid-
ed ring 18 is rotatably mounted on each divided ring 12
by means cI inner rollers 19 and outer rcllers 25. Rings
12 and 18 can only be opened together in crder c=c he
arranged round a pipeline 1 provided that the shasss 21
of rings 138 and the axes i4 ¢Z rings 12 are arranges
coaxially. This is sensed with a sensor 44 which is
arranged cn support frame 11 and which determines zhe
presence locally of the shaft 21. Rings 18 can rctatze
relative to rings 12 by means of toothed pinionms 22 of
rings 18 which are driven by hydraulic mctors 24 azd
engage in ianer cear rims 23 of rings 12. The sugss=:

yoke 1i can be moved in lengthwise direction ci gizeline
1 by means c¢Z rcllers 25. Rings 18 are mutually cconected
cy means ¢ lcongitudinal rods 26 which guide ccocnscliss 27

spindles 29 con either side cf Zlanges 5, é. Two cr more
wrenches 30 suprcorted by consoies 27 are for insctance
mucual angular distances wihich ccrrassond

ériven in opposite dirsc:iions by motors 28 via scraw

arranges over
with angular distances between the screw bolts 31 I nut
and belt ccocnnections 7.

When a wrench 30 is displaced opposite a nu: ané
bolt connectien 7 using a2 sensor 41 and has apprcache
this sufficienctly (figure 4), a socket 22 which is
pressed on by & pressure spring 34 and guided iz z tere
33 and which forms an engagement <up is pushed over the
nut 35 ¢f nus and bolt connection 7. The socket 32 has a
positioning edge 35 and an outer gear ring 37 which is
érivern via cocth wheels 38 and 39 by a hydraulic metor 40
in order to loosen the nuts 35. The unscrewed nuzs 35
glide cutside through the spring 34 and a hole 42, while
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the bolt 31 which is locked against rotaticn by a hexago-
nal socket 43 is later pulled out by means of an ROV
(remote operats:Z vehicle) with a tool, for instancs
magnet or a grigper, after the support yoke 11 with
wrenches 30 has zesn removed.

According 2 Zigures 5-10 & pipe piece 45 is ramoved
from a pipelins 1. For this purpose a lifting frame 45
7essel 10 onto the seabed 2 round tihs pipe

2 H)

lowered from a s
piece 45 and pize piece 45 is hooked on lifting cables 4
of lifting frams 45 with the use of an ROV 47 (remozs
operated vehicle). After raising of pipeline 1 frcm the
seabed 2 the nu: aad bolt connections 7 of flanges 3, 6
are released kv means of wrenches 30 carried by z :zccl
carrier 9 whicli is arranged round pipe piecs 43 J
cage 54. This _ztz2r has longitudinal beams 50 which are

-~

fixed via radizl supports 51 to the flange § and 2 ciamp-

[0 ]

ing ring 52 ciamred round pipe piece 45. This cags 34

ilv acainst a cage-like, two-part pi:c

({1}

supports axia
support.55. Tha zccl carrier & comprises in this cass a
ring 57 guided rcund the pipe risce 45 of zipelinz X and
a sleeve 56 guidsd round the pipe piece 45 which zrs
arranged rotatz:ziv relative to a2 ring 58 clamped rsun
the pipe piece 23. The ring 57 carries a piuralitv o
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wrenches 30 distrituted ove
mutual angular distances g which are equal tec twics the

angular distancs £ between the ut and bol: connections
3

7. The angular ccsiticn of sisev2 56 is adiustad through

an angle b bv means of hydrauwliic cylinders 39 which zre
arranged betwssn ring 58 and slssve 56 (figure 13;. Ring
57 is slidabkls axially relative to sleeve 3¢5 by mesans of
hydéraulic cyiindsrs 60 with piszcn rods $5. Each wraach
30 comprises szid socket 32 wihich is urged by meazns cf a
spring 34 frcom the position érawn in figuxrs 187 o :the

position drawn in Zigure 163 omio the nut 33 and wiich is

driven via izs zzzr rim 37 and tooth whesls 33, 3 zv a

hydraulic motsr 2. Each scrsw zolt 331 has in figurss 16-
19 a protruding zhreaded end £Z having a fixed rizng €3 a
of

small distancs Zrom nut 35. Clamped onto ths fres 2x2d
threaded end 3 iz the fitted rosit
n Z
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ng of a pluralicy of, for instancs
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three, clamping pieces 65 which are pressed together to

form a closed thrszaded ring by means of an elastic pe-
ripheral ring 66 (figure 20). The clamping pieces £3 have

conical surfaces §7 and 68. SuxZaces 67 co-act witkh
radial pins 69 which are slidabis in a housing 7¢ and
which are urged inward by an elastic ring 71. Surfaces 68
co-~act with a conical ring 73 which is connected Ttz the
piston 74 of a s
are urged apart by tangential pressure springs 73 ar-
ranged in each ¢ the separating surfaces and a tangen-
tial flexible pin 76 arranged therebetween (figurss 21-
23). In the embcdiment varianc of figures 24-28 twe

hydraulic cylinder 72. Clamping piecs

elastic peripherazl rings 66 are present and pins 7% ars
disposed coaxially of the pressure springs 75. Clamping

pieces 63 are guided outward bv means of their gu

of a cage 80 whizh is fixed by means of bolts 75 Tz ths

-y -
13.

conical ring

The cvlinder rousing 70 and its piston 74 ars sszled

ative to a sliding sisave

iv
1id2é over threacded end 62 by means cZ &
8

0]
with sealinc rizngs 85 and 86

A}

%
=

3 and which suprorts via a pressurs
63 (figure 24).
of motor 43 andé tcet

spring $i agains:t the fixed rin

[N I

gear housing &

azizn of wrenches 20 is as fcllows. Wresnches
1z on iz the positicn of fig

lowered togather with pipeline - and pipe piece 43 cnto
the seabed 2, whsrain the hexagcnal socket 43 is arranged

round each nuc-3$7 and provided with a ring 29 adagzed to

the conical end $8. The clamgs £4 are in their ciamring
positicn and flangss S5, 6 ars lcocked between the tighten-
ed nuts 97 ané 3I3. A socket 32 <f a wrench 30 is sizuated
round hal? the riurality of zmuzs 35 (figurs 1i4!.

In this sicuation the remczely controlled hydrsulic

[o8

motor 40 is drivan in orxrder tc Loosen nuts 35 sc that
they come up against rings 62. CTlamps 54 ars then ra-
leased by an axizl inward movement of pistons 74 wharedby

the clamping pisces 65 displace radially outward {Iigure

PCT/NL96/00415
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17) . The nuts 33 zre then rotated further together with
screw bolts 31 unzil the nut 87 is fully released. In the
case the pipe piscs 45 must be ramoved in transve

d
operated to pull the screw bolts 31 out of flanges 3 with
the clamps 64 clossd as according to figure 15, so thac
they still remain in flanges 6 and are there held in
place by means o nylon clamping bushes 101. When pipe
piece 45 can be rsmoved in axial direction the wrenches
30 are pulled off the screw bolts 31 from the positicn of
figure 18 by means of piston rods 95 with the clamps 54
released.

For the purrcse of loosening screw bolts 31 whickh
are still fixed zzZ situated between the loosensd scraw
bolts 31, the wrench 8 is displaced by means of cylinders
59 from the posizicn of figure 14 to the position o2
figure 1S over z= angular distance b and wrenches 32 zre

pushed over scrsw polts 31 with Zixed nuts 35, wherai:z
the sockets 32 cr:iicnally compress the pressure scrings
34 and slide ovsr these nuts 35 at i

When this sacond set of scraw bolt
sufiiciently lccssned and optionzally retracted, the tipe
piece 45 is pullsd away from the rema-..-ng pipelirne
(figure 8) respec:iively suspended (figure $! by means of
cables 102 ancé 4%. The pipe support 55 is ramovad by
means of cables 1.32. Hooking cn and off of cables 4% and

102 takes place with the ROV 47.
Ilange 100 is cptionally arranged iatar on

(o4
flange 5 and falls automatically thereover.
c c

T
screwed siseve halves and which are mounted pivotally on
a shaft 1 o!

G6 and IZor axial sliding against
springs 107 and which are closec or opened round a screw
v 2

<

se known telecommunicatzion means.
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The said hydraulic motors are driven with prassure
liquid via liquié lines and remotely operated valves from

.«

hich i
r

&
1]

a pump which is mcunted on tool carrier 9 and
powered by means of a cable from vessel 10 or
battery built cnto tool carrier 9.

In the case of a short screw bolt 31 the screw cap

cm

[+}]

n

)

109 of a bolt exzension 108 can be screwed therson.

m

clamping device 110 can act thereon which comprises
ball cage 111 with balls 112 received therein which enter
10 clampingly betwesn a wedge surface 113 of piston 74 and
the outer face 114 of bolt extension 108 when as accord-
ing to figure 2Z the ball cage 111 is held back by radial
pins 69 while piscon 74 is displaced outward (figurs 32).
When piston 74 is rstracted, springs 115 acting between
piston 7¢ and kall cage 111 press the balls ocut ¢f zheir
wedged position.

Figures 33 zné 34 each show an alternative cf Iigure
32. In figure 33 zhe ball cage 111 is replaced by a
sleeve 117 having zrranged therein wedge blocks I
internal teeth 118 which engage on the smocth stem ¢I the

- a o, e.
118 with

(@]

bolt extension i€
In figure 3: cthe ball cage 111 is replaced by three

(93
clamping pieces .20 which are distributed over the pe-

-

riphery and which have shark’s cooth-shaped inner rizng

2 of

O

parts 121 which s2ngage in corresponding grcoves I

(¥]}

cO-act with outsr grooves 124 cI clamping pi

' )
[ & I 8
'4.
18]
in
o
0

bolt extension 138. Two annulaxr arrays of radi
2
place them in exgagement with grooves 122.

% % J¢ J %
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CLAIMS

1. Methed Izr assembling and disassembling az iz-
stallation pressnt on a seabed, for instance a
(1) lying on a seabed (2), whersin components,
stance pipe flanges (5, 6) are mutually attacheé by means

S of nut and bolt connections (7) and the nut and bol:
connections (7) are released and/or secured by means of a
wrench (30), characterized in that at least ons wrsnch is
used, of which an engagement cup for engaginc a nut
and/or a bolt hesaé in axial direction of a nut and ktelt

10 connection for manipulating is displaceable raiativs =
cup carrier ccuntsr to spring action.

2. Metheé zs ctlaimed in claim 1, characterized in
that at least cxzz wrench (30) is carried by a tocl carri-
er (9) gripping round the pipeline (1).

-

(0}

a

-

3. Methqd as ciaimed in claim 1 or 2, charactezized

[
n

in that during glacing of a sockest (32) on a nut ths

wrench (30) is dispiaced relative to the tocl carriar (9)

by remote contrzl.
4. Methoc as

B —

-

cizimed in claim 1, 2 or 3, character-
2C ized in that the wrench (30) is operated withcu: divers.

S. Apparazus Ior performing the method as claimed in
any of the fcrsgeing claims comprising a wrench {32C: Zor
releasing and/cr sscuring a nut and bolt cemnscticn (7)
of an inscallacicn present on a seabed, for inscancs

25 flanges (5, 6) ¢ a pipeline (i) lying under water,
characterized by an engagement cup for engaging & nu:
and/ocr a belt n=zal in axial dirsction of a zmuc and Dolis
connecticn for manipulating, which engagemen: cur is
displaceable rslzzive to a cup carrier countar I scring

3% actien.

6. Appara:ius a5 claimed i claim S5, characterized by

. -~ 3

s
a tool carrisr (3! gripping rcund a pipelins (1! Zcr
carrying atc lsas:c cne wrenchh (30).
7. Apparatus as claimed in claim 6, characterized by

33 at least one wranch (30) which is adjustablis ovar a:
angular distancs {(g) relative to the tool carriar (2

. This Sheet Has Been Rei
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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 (3ij.

9. Apparatus as claimed in claim 6, 7 or 8, charac-
terized in that the tool carriex (9) with at leas: cn
wrench (30) is built onto a pipe piece (45) of the cipe-
line (1).

9

ok Jde do & %

——

I I!lll!l-llll[l LT

This Sheet Has Been Rer

AT




