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METHOD AND APPARATUS FOR ASSEMEBLING OR DISASSEMBLING

AN INSTALLATION PRESENT ON A SEABED

The J.nvent'_o-. relates to a method according

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

S5 considerable deptk

secured without divers.

The inventicn has for its object to reducs

. Complicated and very costly pireline
connections are then applied which can be relesassd an

o}

.
-no
waals

stated o.*awbacxc: c¢f the known method. To this end zkha

10 invention previ
of claim 3.
icn ¢z use on pips

15 constructions lczczied under water.

The inventicn will be elucidated in the de

following hersinbsiow with refsrence to a dr

drawing in schematic form:

es the method of claim 1 and an aztaratu

lines lying on
the methed accoriing to the invention can also
ling rigs, cil or gas excraction wells cr ctrar

a8 awmalq
ke zzplied

0

the s=zbed

s::;--lon

AR R P

awing. I= the

Figure 1 shows a side view of a pipeline witk auxil-

Figure 2 shows fracticon IIZ of figure 1

Figure 3 shows on larger scale a perspe
fraction III of figure 2;
25 Figure 4 shows on larger

s
tion of fractien IV of figure 2;
=

5 shows a side visw of auxiliary

Figures 6-.2 show on largsxr scale Efraction VI o
20 <figure 5 durinc manipulating <Z a pipeline iz succassive
stages;

fracsciorn XI of Zigure 7;
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The invention relates to a nethod according to the preanble of claim1.
- Nut and bov© 9@M@ATY&cti ons are herein rel eased by divers BETNGI&OMr5ench.
This is heavy and difficult work. It is inpossible for divers to
operate at 5 considerable depth. ConpRicated and very costly pipeline
connections are then applied which can be rel eased and secured _w t hout
di vers. Figerenvbht3eh HosShow tRe gppsst sesviuddVrKeV of stated

dr awbacks (ﬁig&@eknpmmnmdsloﬁffléréﬁ& Sp@@ﬂt‘ib_ﬁslo i nvention provides the
met hod of clal mﬂ'igﬂgegnléf,paf?é Uhda 17-01[9CE?1'0W 2n larger scale a

longitudinal section through fraction XVI of figure 1i in

5 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 £
16;

(=
o

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

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

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

20 Figure 28 shows on largexr scale detail III o2
figure 27 in aroccher position;

Figure 31 shows a longitucdinal section through an
alternative embcdiment of figure 27;
Figure 32 shows a fraction of figure 31 iz ancther
25 Dposition;

i
Figure 33 is a perspectivs view of the detail ¢i
figurs 32; and
Figure 34 is a longitudinal section through axzcther
alternative of Zigure 32.
20 In the following descripticn corresponding com

e o-
nents of differsnz embodiments are provided with T:

9]

same

. -
- - -

reference numerals, also when they have a difierent

h
]

A pipelins 1 which lies cnn a seabed 2 at a ¢gr

instance at between I and 3 km depth, has ac

23 depth, for i
lemant=s 3 and 4 which are mutually connacted

least twec e
by means cf
means of nut and bel

3 a

+

fianges S and 6 which are mutually Zixe:
connections 7. If element 4 must be
relzsased from line 1 is first raised

-
40 from the ssaked 2 by means c¢cZ per se known yokes 8 which



In addition to use on pipelines lying on the seabed t he net hod

accordi ng woahsrmnventi on can al so be applied to dril | PCOyNLY6PE4150i | or
gas extraction wells or other 15 constructgons |ocated under water.
The invention will be elucidated-in the description fol |l ow ng herebel ow

with reference agealdweirédroddd Pidelindlravirgnid vedsemticc, hpedbafter
Figure —shows ? g&g&é"e"&sﬁ a?.s@dqud ‘11‘%4 t}#&%&%ﬁ G2 ydidls gCULLgReNt;
Figure 2 shows 1 on %
he vessel 10 a t:oo carr:.e* is then a*rangﬂa at the
flanges 5, 6 on pipeline 1 (-"Lgure 2).
5 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
10 are closable by means cf a hydraulic closure 13, x 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
15 of rings 18 and the axes 14 ¢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 =2
relative to rings 12 by means of toothed pinions
- 20 rings 18 which are driven by hydraulic mctors 24 azd
engage in inner cgear rims 23 of rings 12. The sugpsse=:
yoke 11 can be mocved in lengthwise direction c¢i
1 by means cZ rgllers 23. Rings 18 are mutually
cy means ¢ lcongitudinal rods 26 which guide ccocnscliss 27
25 <driven in opposite dirsciions by motors 238 via scraw
spindles 29 con either side cf Zlanges 5, é. Two cr more
wrenches 30 suprcorted by consoies 27 are for insctance

sS=a
e
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of

)
-
é

0N 2y

arrangs< over mutual angular distances wihich cc

with angular distances becween the screw bolts 31 =% nut
30 and belt connecctions 7.

When a wrench 30 is displaced opposite a nu: ané
bolt connectieon 7 using a2 sensor 41 and has apprcacshe

this sufficienctly (figure 4), a socket 22 which is

b2

pressed on by & pressure spring 34 and guided iz z tere
33 33 and which forms an engagement Cup is pushed over the
nut 35 cf nuz and bolt ceonnection 7. The sockec 32 has a
positioning edge 35 and an outer gear ring 37 which i
driver via tocoth wheels 38 and 39 by a hydraulic metor 40
in order to loosen the nuts 35. The unscrewed nuzs 33
40 slide cutside tarough the spring 34 and a hole 42, while

—soms
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Figure 3 shows on | arger scale a perspective view of

fraction 11 of

figure 2; YP9STTB i gure 4 shows on |arger scale a | ongitudQTa¥LIsHeMS5 °

tion of fraction IV of figure 3;
auxi liary equi pment for anot her pipetine;
| arger scale _fractjon VI of 3Q figure 5 durin
in successi &€ bolky Flegwhick s loc&e@u

vi ew of

-

=<

(remote operats:< vehicle) with tool,
magnet or a grizeer,
gan removed.

Zigures 5-190

wrenches 30 has &
According

[1]]
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mani pyl atj ng of
PE3ANShoRR CBK 1A BEr 2 SBEFIEU si de
ralacdockeX|4DfiSf iigitee pulled out by means of an ROV
for instancs

Figure 5 shows a side view of

Fi gures 6-10 show on
a pipeline

-
=

after the support yoke 11 with

pipe piece 45 is ramoved

from a pipelins 1. For this puxrpose a lifting frame 45 is

lowered from a 72ssel 10 onto the seabed 2 round ths pipe

piece 45 and pize piece 45 is hooked on lifting cables 48
10 of lifting frams 45 with the use of an ROV 47 (remocs

operated vehicls). 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 whick is arranged round pipe piecs 43 inside a
153 cage 54. This _z::z2r has longitudinal beams 50 which are

fixed via radizl supports 51 to the flange § and 2 ciamp-
ing ring 52 cizmred round pipe piece 45. This cags 34
supports axiallv against a cage-like, two-part pice

N support.55. Tha zccl carrier $ comprises in this cases a

20 ring 57 guided rcund the pipe ciece 45 of
a sleeve 56 guidsd round the pipe piece 45 which
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arranged rota relative to

the pipe piece 23. The

wrenches 30 distrizuted over
mutual angular distances 2
angular disc between
icn of

[¢1]

N

.
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7. The angular zscsit

an angle b by me2ans of hydraulic

arranged betwezn ring 58 and slssve 56 (figu
57 is slidabkls axially relativs to sleeve

hydraulic cylindsrs 60 with p

¢ -

-

n rods

30 comprises

sp
position

TEWI

ring 34 position

in Zigure 163
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Figures 12 and 13 show respectively a cross section 35 and a perspective
view of freQ9ms72® | of figure 11; WO 97/ 15773 PCT/NL96/00415

PCT/ NL96/ 00415 s 2

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

5 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-

10 ranged in each ¢f the separating surfaces and a tangen-
tial flexible pin 76 arranged therebetween (figurs
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

15 pieces 63 are guided outward by means of their guils
surfaces 78 and axially directed conical guide piscas 77
of a cage 80 whizh is fixed by means of bolts 75 < cthe
conical ring 73.

- The cylinder rousing 70 and its piston 74 ars seaied

20 with sealing rings 85 and 85 relative to a sliding sissve

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

3 and which suprorts via a pressurs

"

63 (figure 24).
of motor 40 ané tzotih

spring $i agains:t the fixed rin

[N I

gear housing &

is fixed tc cylinder 72. The pistcn 74

is locked agains: rotation by means of axial rods &s.
razizn of wrenches 20 is as fcllows. Wresnches

: z e
igure 15 anc tiis

1z on iz the positicn of fig
lowered togather with pipeline - and pipe piece 43 cnto
30 the seabed 2, whsrain the hexacgcnal socket 43 is zarranged
round each nuc-3$7 and provided with a ring 29 adagzed to

the conical end $5. The clamps £4 are in their cliamping

et
positicn and fianges S5, 6 ars lcocked between the zighten-

ed nuts 97 and 33. A socket 32 cf a wrench 30 is sizuaced

25 round hal?Z the riurality of nmuz=s 35 (figurs 1i4!.
In this sicuation the remczely controlled hydrsulic

motor 40 is drivan in order t£c 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
40 the clamping pisces 65 displace radially outward [(Iigure



Fi gures 14 and 15 show th
different pEITiIONS;

scal e a | ongi t udi na
successi ve stages;

e cross section Xl V-XV of figure 11 in two
Figures 16A, 16B and 17-19 shewraq. gr
section through fraction XVl of figure fl I n
Fi gure 20 shows on |arger scale a Iongltudlna

section through fraction XX of figure |6A;

perspecti vgv\yi ewn@f nhikactEogrdXhen i:a_a'r-fef@rﬁ_mtm@si bR A Qrien
~LOPILUILIR 57 1 SSAU PP £Ly ANOLIIeT TRgd ment

24 shows on

of fractioR°®
case the plne pi

x84 B! gt B

ars

-

45 must be

direction the cylinders 60 witn their piston ro

ramoved in transve

Fi gures 21-23 show a
Fi gure

e

rs
s 83

are

wn

place by means

piece 45 can be ramoved in axial
30 are pulled off
figure 18 by means

10

released.

For the pu
are still
bolts 31, the
59 from the pos
figure 1S5 over

[N
n

pushed over scrsw

the sockéts 32

34 and slide
sufficient
piece 45 is pu
)
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(Eigure 8) resp

and

n

N

consist
screwed
a
springs
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16; Figures 25 and 26 show cross sections along |ine XXV- XXV
of figure woarnsmafferent positions; 15 Fi gures 27 anpCIZSL%Ie04150N

| arger scale fraction XXVI'l of figure 24 in different positions;
-Figures 29 and 30 show respectively a cvoss section and a perspective
view of a variant of fraction XXAX of figure 27; 20 Figure 28
shows on | arger ThalsatdtrdradXyel magfors afegdreven witanprassupmsition;
Figure 31 shoys;i@ +oR9 i3l neeC i AdHOUEyaBperated valves from

a pump which is mcunted on tool carrier 9 and which is

powered by means cf a cable from vessel 10 or
battery built cnto tool carrier 9.

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

.

&
(9]

h
a}

cm &

n

109 of a bolt extension 108 can be screwed therscn. A
clamping device 110 can act thereon which comprises z
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

15 piston 74 and kall cage 111 press the balls ocut ¢f their
wedged position.
Figures 33 zné 34 each show an alternative cf Iigure
32. In figure 33 thes ball cage 111 is replaced by a
N sleeve 117 havinz azrranged theresin wedge blocks 118 with
20 internal teeth 118 which engage on the smocth stam ¢l the
bolt extension 1€
In figure 3: cthe ball cage 111 is replaced by three
clamping pieces 20 which are Gistributed over the Te-
riphery and which have shark’s cooth-shaped inner rizng
25 parcs 121 which =ngzge in corresponding grooves 122 2%

[
N
[R8
3]

n
)

w

bolt extension 138. Two annulaxr arrays of radi
co-act with outsr grooves 124 c¢Z clamping pis
place them in exgagement with grooves 122.

% % J¢ J %



al ternati ve enbodi nent of figure 27, Fi gure 32 shows a fraction of

figure 31 MO MAEr 25 position; Figure 33 i s a persnessosys Vi ew
of the detail of figure 32; and Figure 34 is a | ongitudinal
sect iron—throeugh_anot her alternatived of figure 32. 30 In the
fol |l ow description correspondi ng conpo- nents of diferent
enbodirﬂﬂﬂﬂ"ﬂ"mmmmnrd with the sane r ef efiH8 Ry A REEN | so when
they REVECATIRIN AN desion. REPLACED T
CLAIMS —
1. Methed Izr assembling and disassembling az iz-
stallation presezt on a seabed, for instance z pipeline

(1) lying on a seabed (2), whersin components,
stance pipe flanges (5, 6) are mutually attacheé by means
S of nut and bolt comnections (7) and the nut ané bolc
connections (7) are released and/or secured by means of a
wrench (30), characterized in that at least ons wrang:

1 is
used, of which an engagement cup for engaginc a nut
and/or a bolt hsaé in axial direction of a nut and relt

10 connection for manipulating is displaceable r2iativas =0 a

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).

3. Method as ciaimed in claim 1 or 2, characterized

[
n

in that during glacing of a sockest (32) on a nut ths
wrench (30) is éisplaced relative to the tocl carrisr (9)
by remote contrzl.

izimed in clzim 1, 2 or 3, character-
nch (30) is operated withcu: divers.

4. Method as ci

2C ized in that ths wrs

S. Apparatus Zor performing the method as claimed 1

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:

. a
a nus ana - -
.- o A -

th

and/cr 'a belt z=zal in axial dirsction o
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
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:z
angular distancs () relative to the tool carriar (3,

. This Sheet Has Been Rei
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A pi peI ine 1 which lies on a seabed 2 at a great 35 depth, for instance at
bet ween 1 Mﬂllﬁzﬁﬁ depth, has at | east two el enents 3 aPETANLAFIGES ar e

nmut ual Iy connect ed by neans of flange rfe nutually fixed
by means of nut and bolt connections9E.T‘:_'1s?§@FI ﬁgﬁmﬁ@%m be
rel eased fromelement 3 the pieline 1 is L romt he seabed 2

by neans of per &e APRAFRSHSES gladmsd 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 thes tool carriex (9) with at leas: cne
wrench (30) is built onto a pipe piece (45) of the cipe-
line (1).
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WO 97/ 15773 PCT/ NL96/ 00415

3’ are %_9&2 ed round pipeline 1 froma vessel 10, whepenNL#00415

pi peline wvQ sed | ocally by neans of yokes 8. From the vessel 10 a
tool carrier 9 is then arranged at the - flanges 5, 6 on pipeline 1
(figure 2). 5 The tool carrier 9 (figure 3) conprises a support

- yoke 11 which carries on either side a W94 ded ring 12, of which the
ring halves 13 are pivotable nutually on an

FIG. ]
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axis 14 and pi votabl e relative to support yoke 11 by means of a
hydr aul i cwoydinsdex 16 and pivot arns 17 and 10 are cl osabPETHIGHWAs of a

- hydraulic closure 15. A divid- ed ring 18 is rotatably nmounted on each
divided ring 12 by means of inner rollers 19 and outer rollers 20.
Ri ngs 12 and 18 can only be openqﬂg@oget er in order to be
arranged round a pipeline 1 provided t fihe jshafts 21 15 of rings 13 and

pafli al ly. This is sensed with a
. me 11 and which determ nes
3 j¥gs 18 can rotate

the axes 14 of rings 12 are arranged
sensor 44 which is arranged
t he presence |locally of the




relative to riﬁgs 12 by neans of toothed pinions 22 of 20 rings 18 which

are driveW & aulic notors 24 and engage in inner®? 9690415 23 of
rings 12. The support yoke 11 can be noved in | engthw se direction of
pi pel i ne 1 by neans of rollers 25._Rings 18 are nutually connected

by neans of |ongitudinal rods 25 which @dZﬁe consoles 27 25 driven in
opposite directions by notors 28 via screw spi ndles 29 on either side
of flanges 5, 6. Two or nore wrenches 30 supported by consoles 27 are
for instance arrange mut ual angul ar di stances which ccrrespond
wi th angul ar di stances be¥feen esscrew bolts 31 of nut

W\

[
—
§
- o
P
-—
o~
=
~
©
S =
)
o
\ P
2 a)
m
o oy
s a -—
\
~ AL
N )
r:\

\ S
\\ ~3 (N
o~

\ /
LY
\
-l
«




30 and bolt connections 7. When a wench 30 is displaced
opposi t e WVOI/1817d bolt connection 7 using a sensor 41 FOTNIDE®0415 -

appr oached this sufficiently (figure 4), a socket 32 which is

pressed on by a pressure spring 34 and guided in a bore 35 33 and which
forns an engagenent cup is pushed over the nut 35 of nut and bolt
~connection 7. The socket 32 has a poskfPeni ng edge 36 and an outer gear
ring 37 which is driven via tooth wheels 38 and 39 by a hydraulic

40 in order to | oosen the nuts 35. The unscrewed nuts 35 40 slide
outside through the spring 34 and a hole 42, while

FIG.4
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4 t 1 which is | ocked agai nst rotation by a RETA®6/00415 nal
socket 4???9)12‘{7% pul | ed out by neans of an ROV
5/26) |
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(renﬁte operated vehicle) with a tool, for instance a magnet or a
gti pper, atoeriste support yoke 11 with 5 wenches 30 haPTHBEAPMIDyed.

According to figures 5-10 a pipe piece 45 is renoved froma pipeline 1.
For this purose a lifting frane 46 is | owered froma vessel 10 onto the
seabed 2 round the pipe pi ece 45 an 'éjs pi ece 45 is hooked on lifting
cables 48 10 of lifting frane 46 with t se of an ROV 47 (renote
~operated vehicle). After raising of pipeline 1 fromthe seabed 2 the
nut and bolt connections 7 of flanges 5, 6 are relpased by nmeans of
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carrier 9 which is arranged round pipe piece 45 inside a cage 54. This

| atter hagyd engry3/di nal beanms 50 which are fixed via radralLIgegiforts 51

to the flange 6 and a cl anp-, ing ring 52 clanped round pi pe piece 45.

. This cage 54 supports axially against a cage-like, two-part pipe

. support 55. The cool carrier 9 conprisgsj6n this case a 20 ring 57 guided
round the pipe piece 45 of pipeline 1 % a sl eeve,56 guided round the
pi pe piece 45 which are arranged rotatably relative to a ring 58

cl anped round the pipe piece 45. The ring 57 carrigs a plurality of

w enches 30 distributed over the periphery, this at - [x

Nis
FIG.7
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25 mutual angular distances a which are equal to tw ce the angul ar

di stance W& V18WA3ween the nut and bolt ccnnections 7. FOU/NAOGHOSHEN -
position of sleeve 56 is adjusted through an angle b by neans of
hydraulic cylinders 59 which are arranged between ring 58 and sl eeve 56
(figure 13 Ring 30 57 is slidable axialglp relative to sleeve 556 by neans
of hydraul ic cylinders 60 with piston®ods 95. Each wench 30
conprises said socket 32 which is urged by neans of a spring 34 from
the position drawn in figure 16A to the position dgrawn in figure 16B
onto the nut 33 and which is 35 driven via its gear ffsm 37 and tooth
wheel s 38, 33 by a &




hydraulic . Each screw bolt 31 has in figures 16- 19 a _
pr ot r udi nﬂw}éﬁ-’ﬁgd end 62 having a fixed ring 63 a sl GTRH80%Ee from

nut 35. C anped onto the free end of threaded end 62 in the fitted
position of figure 16 is a 40 lanmp 64 corsisting of a plurality of, for
I nst ance WO 97/ 15773 9/26
PCT/ NL96/ 00415
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three, clanping pieces 65 which are pressed together to forma cl osed

t hreaded rwepoimstyeans of an el astic pe- ri pheral ring BGI/NLIHNMB 20) .
The cl anpi ng pi eces 65 have coni cal surfaces 67 and 68. Surfaces 67
~co-act with 5 radial pins 69 which are slidable in a housing 70 and

which are urged inward by an el astic ring 71. Surfaces 68 co-act with a
conical ring 73 which is connected to t /26 pi ston 74 of a hydraulic
cylinder 72. C anping pieces 65

T 1 e

e, .




are urged apart by tangential pressure springs 75 ar- 10 ranged in each of
the separdWBHH”éﬂPfaces and a tangen- tial flexible pi nPFBNBI6E#Sed
- therebetween (figures 21- 23). In the enbodi ment variant of figures
24-28 two el astic peripheral rings 66 are present and pins 75 are
di sposed coaxially of t pressure springﬂ 5. Clanping 15 pieces_65 are
. gy >

gui ded ouf} J of) ei r guide rfaces 78 and axmta Ry ect ed
coni cal gqid?ipi 17 of a cage 80 which is fixed ) olts
79 to thef, [flconi ‘ ing 73. <] The cylinder housiffig Wz A S
pi st on 74Iar i|S64 N : B ;/
I | 4i :
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20 with sealing rings 85 and 86 relative to a sliding sleeve 87 whi ch
i's gui ded ypy 841405 eaded end 62 by means of a pl astic | ipCTANGIGB4ENd

whi ch supports via a pressure spring 91 against the fixed ring 63

- (figure 24). The driving gear housing 92 of notor 40 and tooth 25
- wheels 38 and 39 is fixed to cylinder 72. The piston 74 is |l ocked

- agai nst rotation by neans of axi al rods 12824 The operation of
~wrenches 30 is as follows. Wenches 30 are built on in the position of
figure 16 and thus | owered together with pipeline 1 and pi pe piece 45
onto 30 the seabed 2, wherein the onal socket 43 is arranged
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round each nut 97 and provided with a ring 99 adapted to t he coni cal
end 98. TR¥O&T'BYPE 54 are in their clanping posi ti on afETNIHAMIS 5 6
are | ocked between the sighten- ed nuts 97 and 35. A socket 32 of a
wench 30 is situated 35 round half the plurality of nuts 35 (figure 14).
In this situation the renotely controllqg/ggdraulic notor 40 is driven
in order to | oosen nuts 35 so that they conme up agai nst rings 63.

Cl anps 64 are then re- | eased by an axial inward novenent of pistons 74
whereby 40 the clanping pieces 65 displace radially outward (figure
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WO 97/ 157
6 17)%.%019%5-{7&5 33 are then rotated further together VWQHNLIS00H8r ew
bolts 31 until the nut 97 is fully released. In the case the pipe piece

45 nmust be renoved in transverse
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diréction the cylinders 60 with their piston rods 95 are 5 operated to

pul | theywgoesm®l ts 31 out of flanges 5 with t he cl aPEI/NgA6/80438ed as
according to figure 19, so that they still reman in flanges 6 and are
there held in pl ace by neans of nylon cl anpi ng bushes 101. Wen pi pe

off the screw bolts 31 fromthe position figure 18 by neans of
- piston rods 95 with the clanps 54 rel gased. For the purpose of
| ooseni ng screw bolts 31 which re stilll fixed and situated between the

a
| oosened screw '!.Q»\F\T]
! ]

= d

pi ece 45 can be renoved in axial di rﬁqtjéogit he wenches 10 30 are pulled
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15 bolts 31, the wench 8 is displaced by neans of cylinders 59 from
t he positiwo9sfisf7Bgure 14 to the position of figure 15 RSTEYLISAOAAgul ar
- distance [err] and wenches 30 are pushed over screw bolts 31 with

- fixed nuts 35, wherein the sockets 32 optionally conpress the pressure
springs 20 34 and slide over these nuts 35 at their first rotation.

When this second set of screw bolts 31 has al so been sufficiently

| oosened and optionally retracted, the plgpt26 piece 45 is pull ed away
fromthe remaining pipeline 1 (figure 8) respectively suspended (figure
9) by neans of 25 cables 102 and 487 TheXPk support 55 is renmoved by
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means of cables 102. Hooking on and off of cables 48 and 102 t akes

pl ace w t vo de1s@y/ 47. A closing flange 100 i s opPCONAPE/GP4Es r anged
| at er on flange 5 and falls automatically thereover. 30 Accordi ng
to figures 29 and 30 each clanmp 64 can consi st of two clanping pieces

63 which are enbodi ed as screeve e \$es and whi ch are nounted
- pivotally on a shaft 106 and ;ﬁi slhi 31 ng agai nst pressure
“springs 107 and which are cl osed ~wQund a screw 35 bolt 31 by a

tangential hydraulic cylinder 10 \ thread 104 .is herein
ground away at the edges 105. .

Fl1G.23

FIG.22



The control of diverse said nenbers takes pl ace r enot el

‘ y, for instance
froman Ro471sm3from a vessel 10

with, per se known PCT/NL96/00415 -

-

t el econmuni cati on means. WO 97/ 15773 _
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The said hydraulic notors are driven with pressure liquid via |liquid

|'i nes andwieemisetsy operated val ves from a punp which i BCRLIW4tSon t ool
~carrier 9 and which is powered by neans of a cable fromvessel 10 or
"froma 5 battery built onto tool carrier 9. In the case of a
.short screw bolt 31 the screw cap 10%9:6716 a bolt extension 108 can be

screwed t hereon.

A cl anpi ng device 110 can act thereon which conprises

a bal | cage 111 with balls 1]l2ete d therein which enter 10
cl anpi ngly between a wedge sgrf age 0 B and
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the outer face 114 of bolt extension 108 when as accord- ing to figure
32 the bakjoopey7ill is held back by radial pi ns 69 WhiPICFNII9&OMAS 74 i s
di spl aced outward (figure 32). When piston 74 is retracted, springs 115
acting between 15 piston 74 and ball cage 111 press the balls ou of their
. wedged position. Fi gures 33 and 62 ach show an alternative of
~figure 32. In figure 33 the ball cagg 6 is repl aced by a sl eeve
117 having arranged therein wedge blocks 118 with 20 internal teeth 119
whi ch engage on thF smoot h stem of the bolt extension 108.
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In figure 34 the ball cage 111 is replaced by three cl anpi ng pieces 120
whi ch ar ey@is3tistBut ed over the pe- ri phery and whi ch HRCIENIHAIHS s

- toot h-shaped inner ring 25 parts 121 which engage in correspondi ng grooves
122 of bolt extension 108. Two annul ar arrays of radial pins 69

" co-act with outer grooves 124 of cl arrpiﬁg 2pi eces 120 to pl ace themin
engagenent wth grooves 122. /26 '
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1. Method for assenbling and di sassenbling an i nstall ation present on a
seabed, f OVWOI9R48HACe a pi peline (1) lying on a seabed (ZPcI/Nivenens
conponents, for instan- ce pipe flanges (5, 6) are nmutually attached by
means of 5 nut and bolt connections (7) and the nut and bolt connec-

tions (7) are rel eased and/ or secured by 5?3 s of a wench (30),
characterized in that a east one wrencg used, of which an

engagenment cup fot and/or a
i . (
/ @

FIG.30
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bolt head in axial direction of a nut and bolt connection 10 for

mani pul at i we 97a5M3spl aceable relative to a cup carrier CRCINEIs0bfsSPr i Ng
action, said wench (30) conprising a clanp (64) for opening and

cl osi ng and engagi ng on a screw bolt (31). 2. Method as
claimed in claiml, characterized 15 in that at |east one wench (30) is

carried by a tool carrier (9) grlpplng2L¢?|d the pipeline (1).
3. Method as clainmed in claiml or 2, charac rized in that during
placing of a socket (32) on a nut the ngg:ﬁﬁﬁ}\{s di spl aced rel ative

to the tool carrier (9)
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20 by renote control. 4. Method as clained in claiml1, 2 or 3
charac- wo@riigd in that the wench (30) is operated w t hetn600415 VErS.
5. Apparatus for performng the nethod as clai- 25 nmed in any of the
foregoing clains conprising a wench (30) for releasing and/or securing
a nut and bolt connec- tion (7) of an installation present on a seabed,
for I nstance flanges (5, 6) of a pipely (1) lying under wat er,
characterized by an engagenment cup for erzéz(;iéng a 30 nut and/or a bolt head
in axial direction of a nut and
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bolt connection for mani pul ati ng, which engagenent cup is di spl aceabl e
rel ative twpo®&mesm3carrier counter to spring PCT/NL96/00415

- | el
K 1
! 1,):; =
| NN NN it et

\ S

FIG.34




9 actlon sai d’ wwench 30 conpri.sin a | 64 f i
o . (30) mp g clamp (64) or |p%Ee”'2%g§Iﬂ

| e . _ on_a_screw bolt (31).

claimed in cl g , e L] zed by a tool carrier (9) grlpplng round
‘a pipeline (1) HLACEL‘ i) h% | east one wench (30).

“Appar atus as cI imed in cIa|n16, characterlé zed by at | east one wwench

(30) which is {adj uBtARJIUN 1998:r an angul ar °di stance (b) relative to the—

tool carrier (b 181 apparatus as cl aimed '”Wﬂﬂlﬂﬂlﬂ"ﬂ"mlﬂlll

CLAIMS

1. Method for assembling and disassembling an
installation present on a seabed, for instance a pipeline
(1) lying on a seabed (2), wherein components, for instan-
ce pipe flanges (5., 6) are mutually attached by means of

5 nut and bolt connections (7) and the nut and bolt connec-
tions (7) are released and/or secured by means of a wrench
(30), characterized in that at least one wrench is used,
of which an engagement cup for engaging a nut and/or a
bolt head in axial direction of a nut and bolt connection

10 for manipulating is displaceable relative to a cup carrier
counter to spring action, said wrench (30) comprising a
clamp (64) for opening and closing and engaging on a screw
bolt (31).

2. Method as claimed in claim 1, characterized

15 in that at least one wrench (30) is carried by a tool
carrier (9) gripping round the pipeline (1).

' 3. Method as claimed in claim 1 or 2, characte-
rized in that during placing of a socket (32) on a nut the
wrench (30) is displaced relative to the tool carrier (9)

U 20 by remote control.

4. Method as claimed in claim 1, 2 or 3, charac-
terized in that the wrench (30) is operated without di-
vers. ' '
5. Apparatus for performing the method as ciai-
25 med in any of the foregoing claims comprising a wrench
(30) for releasing and/or securing a nut and bolt connec-
tion (7) of an installation present on a seabed, for
instance flanges (5, 6) of a pipeline (1) 1lying under
water, characterized by an engagement cup for engaging a
30 nut and/or a bolt head in axial direction of a nut and
bolt connection for manipulating, which engagement cup is
displaceable relative to a cup carrier counter to spring




(9) with at |east one wr SEELAGEMENT SHEET
pipeli- ne{t4H-———mm—

| RN D

(30) comprising a clamp (64) for

10 tegized in hat 't he. 1.ook—e
bUlIt onto a pipe quﬁﬁﬂﬁﬁ?@ﬁkoﬁéﬁﬁg

07 JUN 98 .

adtidn, said

opgnlng and closing and engaging on a screw bolt (31).
6. Apparatus as claimed in claim 5, characterl-
zed by a tool carrier (9) gripping round a plpellne (1)
5 for carrying at least one wrench (30).
7.'Apparatus as claimed in claim 6, characteri-
zed by at least one wrench (30) which is adjustable over
an angular distance. (b) relative to the tool carrier (9).
8. apparatus as claimed in claim 6 or 7, charac-
10 terized in that the tool carrier (9) with at least one
wrench (30) .is built onto a pipe piece .(45) of the pipeli-
ne (1).
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