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Description

[0001] This invention relates to cofferdams for use in
forming a temporary dry cavity against a submerged wall,
such as a ship’s hull, and in particular to methods for
installing the cofferdam in its use position.
[0002] In this specification, a cofferdam means an en-
closure with an open part configured to sealingly engage
a submerged wall so as to define a cavity between the
enclosure and the wall. Such cofferdams may be used
for example to repair a damaged region on the hull of a
ship without the need for dry docking.
[0003] In a typical procedure, a diver is sent down to
weld threaded studs onto the hull plating and then to at-
tach the cofferdam to the bolts. The stud bolts are re-
moved by the diver on completion of the repair. In some
cases the cofferdam is welded directly to the external hull
plating by a diver. However, underwater welding can
cause localised cracking of the hull due to the rapid cool-
ing of the weld.
[0004] Once engaged against the submerged hull, wa-
ter may be pumped or drained out of the cavity so that
work can be done on the exposed hull. The pressure of
the water on the outside of the cofferdam helps to main-
tain the cofferdam sealingly in position against the hull
to exclude water from the dry cavity. However, if studs
are not welded to the hull before placing the cofferdam,
it can be difficult to position the cofferdam in the correct
location and keep it there while it is connected to the hull,
e.g. by pumping out the water so as to energise the seal.
Documents US 2016/075408 A1, US 4 586 907 A, US 3
857 249 A & WO 2015/079199 A1 constitute relevant
prior art.
[0005] The present invention provides in various as-
pects, an apparatus and a method for installing a coffer-
dam on a wet side of a submerged wall of a structure,
and an installation including the structure and the appa-
ratus, as defined in the claims.
[0006] The apparatus includes a connection body de-
fining an aperture, which is sealingly fixed to the dry side
of the submerged wall to surround an opening formed
through the wall in fluid communication with the aperture.
The apparatus further includes a flexible line, and a line
puller which is mounted in an interior space of the struc-
ture and operated to retract the line through the opening
and the aperture. A line puller pressure barrier is sealingly
connected to the connection body to prevent water from
flowing through the opening and the aperture into the
interior space during operation of the line puller. The line
is connected to the cofferdam to pull the cofferdam
against the wet side of the wall when the line is retracted.
After sealingly engaging the cofferdam against the wet
side of the wall, water is removed from the temporary
cavity defined between the cofferdam and the wall. Fur-
ther in accordance with the method, a pressure barrier
is sealing connected to the connection body to prevent
water from flowing through the opening and the aperture
into the interior space while forming the opening.

[0007] By carefully positioning the connection body,
optionally two or more such connection bodies on the dry
side of the wall, each in a position corresponding to the
point of attachment of the respective line to the coffer-
dam, the cofferdam may easily be guided to the correct
position and then urged against the hull to form a seal,
working from inside the ship or other structure. Option-
ally, each line may be connected to an alignment pin
which extends from the cofferdam and is received in the
respective opening and aperture to further ensure that
the cofferdam is located and retained in the desired po-
sition.
[0008] Further features and advantages will be appre-
ciated from the illustrative embodiment of the invention
which will now be described, purely by way of example
and without limitation to the scope of the claims, and with
reference to the accompanying drawings, in which:

Fig. 1 shows parts of an apparatus in the form of a
kit of parts in accordance with a first embodiment,
including a plug 90 shown in both side and end view,
and a connection body 10 shown in both side and
end view and in longitudinal section taken at I - I of
Fig. 1;
Fig. 2 shows a winch assembly forming a further part
of the apparatus;
Fig. 3 is a top view of the winch assembly with the
window removed;
Fig. 4 is a top view of the winch assembly with the
window in place;
Fig. 5 is a section through the winch housing at V -
V of Fig. 3;
Fig. 6 shows a first step in a method in accordance
with the first embodiment, wherein the connection
body of the apparatus is welded in its use position
to the dry side of a ship’s hull;
Fig. 7 shows the valve attached to the connection
body;
Fig. 8 shows the penetrator tool in use to cut the
opening;
Fig. 9 shows the finished installation with the valve
closed after removing the penetrator tool;
Fig. 10 shows the connection body sealed with a
plug and a cap in a final step of the method after
carrying out the repair and removing the cofferdam;
Fig. 11 shows the winch assembly connected to the
valve after forming the opening;
Fig. 12 shows the float ejected from the winch as-
sembly;
Fig. 13 shows the apparatus including two connec-
tion bodies and winch assemblies in a use position,
after recovering the floats and attaching the lines to
the alignment pins of the cofferdam;
Fig. 14 shows the cofferdam engaged with the hull
in its use position after retracting the lines;
Fig. 15 shows one of the alignment pins received
through the opening into the connection body in the
use position of the cofferdam;
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Fig. 16 shows the plug deployment tool in use to seal
the connection body with a plug; and
Fig. 17 shows the installation comprising two con-
nection bodies sealed with plugs and caps as shown
in Fig. 10.

[0009] Reference numerals appearing in more than
one of the figures indicate the same or corresponding
parts in each of them.
[0010] Referring to Figs. 1-5, the apparatus includes
at least one connection body 10 defining an aperture 12,
and at least one line puller 20 which, as shown, may be
formed as a winch assembly. The or each line puller is
provided with a respective line puller pressure barrier 21,
which, as illustrated, may form a casing of the line puller
or winch assembly. The apparatus further includes a cof-
ferdam 110 and at least one flexible line 50; each line
connects the cofferdam to a respective line puller, as
illustrated in Fig. 13.
[0011] Preferably the apparatus further includes, for
each connection body 10, a respective valve 60 which is
operable to selectively open and close a valve orifice 61,
e.g. by translating, rotating or otherwise moving a valve
element 62 which is received in the valve body 63. In the
use position of the valve, the valve orifice 61 is sealingly
connected in fluid communication with the opening 7 via
the flowpath 11 of the connection body 10. The valve
may be configured as a gate valve, with the valve element
configured as a sliding gate in the valve body. The valve
60 is connected sealingly to the connection body 10 and
serves to connect the line puller, e.g. winch assembly 20
to the connection body 10. The valve 60 may be sealingly
and releasably connected to the connection body, e.g.
via bolted flanges as shown, or by any other suitable
fixing arrangement as known in the art.
[0012] As shown in Fig. 1, the apparatus may be pro-
vided in the form of a kit of parts, optionally including
various further components such as a penetrator tool 70
and/or a plug deployment tool 80, which may be connect-
ed to the connection body 10, preferably interchangea-
bly, and preferably via the valve 60 - which is to say, the
valve 60 is preferably interposed between the connection
body 10 and the penetrator tool or plug deployment tool.
A respective plug 90 and/or cap 100 may be sealingly
engagable with each respective connection body 10 to
exclude water from the connection body, which may thus
form a permanent installation after completing the repair
and removing the cofferdam. The plug and/or cap may
be releasable so that the connection body can be used
again with the rest of the apparatus for a future repair.
[0013] The connection body 10 defines a flowpath 11
which opens through apertures 12 and 13 at opposite,
outer and inner ends of the connection body. By the outer
end is meant that end of the connection body that is con-
nected in use to the submerged wall 2 of the structure 1.
[0014] The connection body 10 may be internally
threaded 16, e.g. at the inner end aperture 13 as shown,
to receive an externally threaded plug 90, and may in-

clude a generally cylindrical wall 14 that surrounds the
flowpath 11. A flange 15 may be formed at the inner end
of the wall 14 for connecting components of the apparatus
to the connection body 10. Such components may in-
clude a cap 100 which is bolted to the flange; alternatively
or additionally, the inner end of the wall 14 could be ex-
ternally threaded to receive an internally threaded cap.
[0015] These and other features of the connection
body and various optional components of the apparatus
may be generally as taught in WO2015/079199 A1 to the
present applicant.
[0016] Referring to Fig. 13, the structure 1 may be a
floating structure such as a ship which is supported in a
body of water 3, e.g. the sea. The submerged wall 2 may
form the hull of the ship, and excludes the body of water
3 on the wet side 5 of the wall from the interior space 4
within the structure. The interior space 4 is bounded by
a dry side 6 of the wall opposite its wet side 5.
[0017] Referring to Fig. 4, each connection body 10 is
fixed sealingly to the dry side 6 of the wall 2 in the desired
use position to form an installation. As shown in Fig. 13,
the installation may include two or more connection bod-
ies 10 which are sealingly fixed in spaced relation to the
dry side 6 of the wall 2 for use with two or more respective
line pullers 20 as further explained below. The or each
connection body 10 may be made from steel or other
metal and may be permanently connected, e.g. welded
to the wall 2, which may be made from steel plate. Other
means of connection may be employed, for example,
brazing or mechanical fastening.
[0018] After fixing each connection body 10, it may be
tested for pressure tightness, for example, as described
in WO2015/079199 A1. A valve 60 may then be connect-
ed to the connection body 10 (Fig. 7).
[0019] Referring to Fig. 1 and Fig. 8, the penetrator
tool 70 includes a cutter 71 mounted on a tool body 72
which is sealingly and releasably connected to the valve
60, e.g. via a bolted flange as shown. The tool 70 is op-
erable in the use position of the connection body to ad-
vance and retract the cutter 71 through the open valve
orifice 61 and the flowpath 11 and aperture 12 of the
connection body 10.
[0020] The cutter 71 may be mounted on a driveshaft
73 that can be engaged by a drive tool 74 to drive the
cutter in rotation. The driveshaft 73 may be rotatably
mounted in an axially movable outer shaft 75 which is
rotated by a handle 76 to advance the cutter 71 as it
rotates.
[0021] After advancing the cutter 71 to engage the wall
2 the cutter 71 is operated (driven in rotation and pro-
gressively further advanced) within the connection body
10 to cut an opening 7 through the wall 2, as shown in
Fig. 8. The detached coupon may be captured and re-
tracted with the cutter.
[0022] The opening 7 is formed within the aperture 12
of the connection body so that it is surrounded by the
connection body 10. That is to say, the opening 7 is in
fluid communication with the aperture 12 and flowpath
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11 so that it opens into the connection body 10 at the
aperture 12, and forms a flowpath opening through, and
extending between, the wet and dry sides of the wall 2.
[0023] The flowpath 11 of the connection body is in
fluid communication with the body of water 3 via the open-
ing 7 and aperture 12, while the connection body 10 by
its sealing connection to the wall 2 retains the fluid pres-
sure of the water within the flowpath 11.
[0024] The penetrator tool 70 further includes a pres-
sure barrier, which as shown may be formed by the tool
body 72 which sealingly engages the shaft assembly 73,
74. The pressure barrier is sealing connected in use to
the connection body 10, preferably via the valve 60, and
is configured to prevent water from flowing from the body
of water 3, through the opening 7 and the aperture 12
into the interior space 4 during operation of the penetrator
tool to form the opening 7.
[0025] After forming the opening 7, the cutter 71 is with-
drawn on the shaft assembly 73, 74 and then the valve
60 is closed to retain the fluid pressure of the body of
water 3 before removing the penetrator tool 70 from the
valve 60 (Fig. 9).
[0026] In its use position, each connection body 10
thus surrounds a respective opening 7 formed through
the wall 2 in fluid communication with the respective ap-
erture 12, so that by providing two or more connection
bodies 10, two or more line pullers 20 can be mounted
in the interior space 4.
[0027] Referring to Fig. 13, the apparatus further in-
cludes a cofferdam 110 which is sealingly engagable in
use against the wet side 5 of the submerged wall 2 to
define, and exclude water from, a temporary cavity 111
between the cofferdam 110 and the wet side 5 of the wall.
[0028] The cofferdam 110 defines an enclosure with
an open side 112 surrounded by a sealing surface 113
that engages the wall 2 in use. The sealing surface may
comprise a resilient sealing material, e.g. rubber. The
enclosure is configured to resist external fluid pressure
when drained of water so that the dry cavity 111 provides
a working space within which the wet side 5 of the wall
is exposed so that damage to the wall 2 can be repaired.
The cofferdam 110 may be supported buoyantly or via a
cable 114 while it is pulled and/or lowered into position
in the body of water 3 alongside the structure 1. A hose
115 may be provided for extracting water from the cavity
111 or re-filling the cavity 111 with water after the work
is finished.
[0029] In order to obtain a satisfactory seal on an un-
even hull surface, the sealing surface 113 may be formed
on an assembly of two bodies of resilient sealing material
(e.g. elastomer, e.g. rubber or neoprene) of different
hardnesses. It is found that a particularly effective seal
may be obtained by arranging a relatively harder one of
the bodies between the wall of the cofferdam and the
softer one of the bodies, so that the softer one of the
bodies forms the sealing surface 113 which engages the
hull of the ship or other structure. The two bodies may
be assembled together by adhesive.

[0030] One or more alignment pins 116 may extend
from the cofferdam. A distal end of each alignment pin
116 is attached or attachable to a distal end of a respec-
tive flexible line 50. This connection could be provided
by a connector at the distal end of the alignment pin,
which could be a solid pin; alternatively for example, if
the alignment pin is tubular, then the connection to the
distal end could be accomplished by passing the distal
end (i.e. the distal end portion) of the line 50 through the
tublar alignment pin and then connecting the line to the
cofferdam inwardly of the pin 116. Each pin 116 may be
rigidly fixed to the cofferdam 110. Where as shown more
than one pin 116 is provided, the pins 116 may extend
in parallel relation.
[0031] Each alignment pin 116 may extend outwardly
away from the open side 112 of the cofferdam 110, be-
yond a plane (which may be flat or curved, e.g. as shown)
in which the sealing surface 113 lies. The plane is defined
by the wet side 5 of the wall 2 in the use position of the
cofferdam 110; in use, each pin 116 may thus extend
through a respective opening 7 and into the aperture 12
and flowpath 11 of the respective connection body 10 as
shown in Figs. 14 and 15 and further described below.
[0032] Each alignment pin 116 may be connected to
the cofferdam 110 within the cavity 111 so that it extends
outwardly through the opening or open side 112 of the
cofferdam. In this configuration, the flowpath 11 of each
connection body 10 will communicate in use with the cav-
ity 111. Alternatively or additionally, one or more align-
ment pins 116 could be arranged around the cofferdam
outside the cavity 111, each to be received in a connec-
tion body 10 which remains in fluid communication with
the body of water 3 outside the cavity 111 in the use
position of the cofferdam.
[0033] Referring again to Fig. 13, each line puller pres-
sure barrier 21 is sealingly, and preferably releasably
connected in use to a respective one of the connection
bodies 10, preferably via the respective valve 60. Each
line puller 20 is mounted in the interior space 4, which
may be accomplished by supporting the line puller 20 on
the respective line puller pressure barrier 21 which in turn
is mounted on the connection body 10, preferably via the
valve 60.
[0034] The valve orifice 61 can then be opened so that
the line 50 can be passed through the opening 7 and the
aperture 12 and through the valve orifice 61 to connect
the cofferdam 110 to the line puller 20. The line puller 20
can then be operated to retract the line through the open-
ing 7 and the aperture 12 via the valve orifice 61.
[0035] The line puller pressure barrier retains (with-
stands) fluid pressure from the body of water 3 outside
the structure to prevent water from flowing through the
opening 7 and the aperture 12 into the interior space 4
during operation of the respective line puller 20.
[0036] Thus, in use, each line 50 extends from the re-
spective line puller 20 to the cofferdam 110, through a
respective opening 7, through the flowpath 11 and aper-
tures 12, 13 of the respective one of the connection bod-
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ies 10, and (where a valve 60 is provided) also through
the open valve orifice 61.
[0037] The distal end of the line 50 is connected to the
cofferdam 110, optionally at the distal end of the respec-
tive alignment pin 116 as shown. Where two or more line
pullers are used, their respective lines 50 are connected
at respective, spaced locations on the cofferdam 110 cor-
responding to the positions of the respective connection
bodies 10 on the wall 2. The connection bodies may be
spaced apart vertically and/or horizontally so as to accu-
rately locate the cofferdam 110 in its use position.
[0038] Each line puller 20 is operated in its use position
to retract the respective line 50 through the respective
opening 7 and the aperture 12 to pull the cofferdam to-
wards and against the wet side 5 of the wall 2, as shown
in Figs. 13 and 14. The pulling force of the lines 50 seal-
ingly engages the cofferdam 110 against the wet side 5
of the wall 2 to define, and exclude water from, the tem-
porary cavity 111 between the cofferdam 110 and the
wet side 5 of the wall 2.
[0039] Once the cofferdam is in its use position, the
water can be removed from the temporary cavity 111 to
leave it dry as shown in Fig. 14. The water may be drained
from the cavity 111 via a respective one of the connection
bodies 10 (e.g. via valve 60) or extracted through the
hose 115. In use, after the cofferdam has been drained
of water, a limited volume of water (e.g. a few litres per
hour) may continue to flow past the seal into the coffer-
dam, but may be drained away via the lowermost con-
nection body (e.g. via valve 60) to keep the cofferdam dry.
[0040] Once the cofferdam 110 is drained of water, the
damaged region of the wall 2 (e.g. the ship’s hull) can be
cut out to provide an opening through which a worker
can access the cavity 111 from inside the structure 1 to
work on the wet side 5 of the wall 2. The external cut
edges formed during installation of the pressure ports
can then be made good and the damaged area of the
hull prepared for the repair. Finally, the repair plate can
be inserted into the aperture and welded into place from
inside the interior space 4 of the structure, e.g. inside the
ship.
[0041] Alternatively the cavity 111 could be accessed
from outside the structure 1, e.g. via an external access
passage, as known in the art.
[0042] Referring now to Figs. 2 - 5, the line puller 20
may include a spool 22 on which the line 50 is stored
when retracted. The spool 22 including the retracted line
may be enclosed within the line puller pressure barrier
21. Thus, the line puller 20 may be configured as shown
as a winch assembly 20 wherein the spool 22 is config-
ured as a winch drum and the line puller pressure barrier
21 forms the pressure tight, outer casing of the assembly.
The outer casing may include a connection flange 33 to
form a pressure tight, bolted connection to the valve 60
as shown.
[0043] The line puller pressure barrier 21 may include
a transparent window 23 for observing the operation of
the line puller 20. In use, fluid pressure from the body of

water 3 will cause a quantity of water 8 to flow through
the opening 7, connection body 10 and valve 60 into the
outer casing after the valve 60 is opened, until the outer
casing is full; thus, once the cofferdam 110 is in position,
the window 23 may be used to check when the cavity
111 has been emptied of water.
[0044] As shown, the spool 22 may be configured to
be driven in rotation mechanically from outside the line
puller pressure barrier 21, e.g. by a manual crank handle
24 via a driveshaft 25 and geartrain 26 as shown. The
driveshaft 25 passes through a pressure seal 27 where
it enters the outer casing.
[0045] The line puller 20 may include a guide mecha-
nism 28 for guiding the line 50 in an axial direction of the
spool 22 during rotation of the spool. The guide mecha-
nism 28 may be operable mechanically from outside the
line puller pressure barrier 21, e.g. by a rotating shaft 29
which passes through a pressure seal 30 where it enters
the casing. The shaft 29 may rotate a leadscrew 31 which
in turn drives a captive guide block 32 axially along the
spool. The line 50 passes through the guide block so that
by moving the guide block as the spool rotates, the line
50 can be wound evenly onto the spool.
[0046] Referring also to Figs. 11 and 12, the line puller
20 may include a float 40 and a float deployment mech-
anism, which may be configured as an axially displace-
able rod 41.
[0047] The float 40 is preferably arranged to fit within
and move slidingly along inside the flowpath defined by
the axially connected opening 7, connection body 10,
valve orifice 61 and line puller pressure barrier 21; the
line puller pressure barrier may include a float cavity 42
within which the float 40 is received as shown in Fig. 11
before deployment.
[0048] The float 40 is attached to a distal end (i.e. distal
end portion) of the line 50. For this purpose the float 40
may be formed in two halves which are fixed together to
enclose the line 50 in-between them before connecting
the line puller 20 and the line puller pressure barrier 21
in their use position.
[0049] The float deployment mechanism is then oper-
ated, e.g. by pushing in the rod 41 as shown in Fig. 12,
to advance the float 40 and the distal end of the line 50
from the interior space 4, through the opening 7 and the
flowpath 11 and apertures 12, 13 of the connection body
10, and via the valve orifice 61 if provided, into the body
of water 3 on the wet side 5 of the wall 2.
[0050] In this position the float 40 may be captured and
brought to the surface, e.g. by an underwater, remotely
operated vehicle (ROV). Alternatively, the float 40 could
be configured to draw the line buoyantly to the surface
as the line 50 is payed out by operation of the line puller.
To assist this process, the line 50 could include a lighter,
lead line (i.e. leading line) which is connected to the distal
end of the main line, which in turn will be connected to
the cofferdam 110 after the float is recovered at the sur-
face of the body of water 3 and the main line drawn up
after the lead line.
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[0051] The main line could be a steel cable or could
be made from lighter fibres, in which case a lead line may
not be required.
[0052] The line puller pressure barrier 21 is configured
to prevent water from flowing through the opening 7 and
the aperture 12, via the connection body 10 into the in-
terior space 4 during operation of the float deployment
mechanism.
[0053] Referring to Figs. 14 and 15, each line 50 is
retracted to pull the alignment pin 116 into the corre-
sponding opening 7 and the aperture 12. In the use po-
sition of the cofferdam 110, each alignment pin 116 is
thus received in the respective opening 7 and the aper-
ture 12, within the flowpath 11 of the connection body
10, to locate the cofferdam 110 on the wet side 5 of the
wall 2. The line puller 20, e.g. spool or winch mechanism,
may be locked to retain the alignment pin 116 while the
cofferdam is in use.
[0054] The openings 7 provide predefined locations for
the attachment points of the lines 50, so that by arranging
the connection bodies 10 in a pattern corresponding to
the attachment points of the lines 50 to the cofferdam,
the cofferdam 110 can be readily located on the wet side
of the wall without diver assistance. The alignment pins
116 provide a firmer connection which further ensures
the correct location of the cofferdam 110 and further re-
sists forces, e.g. a net buoyancy force, that may be ap-
plied to the cofferdam in the plane of the wall 2.
[0055] After completing the repair, the cofferdam may
be released from the wet side 5 of the wall 2, e.g. by
unlocking the line puller 20 and paying out the line 50.
The float deployment mechanism may be adapted to be
operable to urge the alignment pins 116 out of the open-
ings 7. The cofferdam 110 can the be recovered to sur-
face, e.g. on the cable 114, before detaching the line 50
from the cofferdam (Fig. 17).
[0056] The line 50 is then removed from the opening
7, the flowpath 11 and apertures 12, 13 of the connection
body, and the valve orifice 61, optionally by retracting it
fully into the line puller 20. The valve 60 can then be
operated to close the valve orifice 61 before removing
the line puller pressure barrier 21 from the valve 60. The
flowpath 11 and apertures 12, 13 of the connection body
10 can then be sealed with the plug 90.
[0057] Referring to Fig. 16 and Fig. 1, the plug deploy-
ment tool 80 includes a body 81 which is sealingly and
releasably connected to the valve 60 before opening the
valve orifice 61 and operating the tool to advance the
plug 90 through the valve orifice 61 and to sealingly en-
gage the plug 90 with the connection body 10.
[0058] The plug deployment tool 80 may be generally
as described in WO2015/079199 A1, including an inner
shaft 82 which is rotatably received in an outer shaft 85
having a plate 86 with studs 87 which are received in
holes 92 in the plug. The inner shaft 82 is rotated by a
knob 83 to engage a threaded stud 84 in a corresponding
threaded hole 91 in the plug 90 to retain the plug 90 in
engagement with the studs 87. The shaft assembly 82,

85 is pushed axially through the body 81 to engage the
threaded plug 90 via the aperture 13 in the flowpath 11
of the connection body 10 before rotating the outer shaft
85 using its handle 88 to screw the plug 90 into the female
thread 16 of the connection body 10.
[0059] The plug deployment tool 80 includes a pres-
sure barrier, which conveniently may be formed by the
tool body 81 which sealingly retains the shaft assembly
82, 85. The pressure barrier is configured to prevent wa-
ter from flowing through the opening 7 and the flowpath
11 and apertures 12, 13 of the connection body 10, into
the interior space 4 during operation of the plug deploy-
ment tool 80.
[0060] The plug 90 may include a sacrificial anode 93
which extends into the connection body 10 and/or open-
ing 7 to protect the fixed assembly from corrosion. Al-
though the anode 93 is relatively short as illustrated in
Fig. 10, it could extend through the opening 7 so that an
end face of the anode 93 lies in or proximate the plane
of the wet side 5 of the wall 2, to provide protection to
the cut surfaces of the wall 2 in the opening 7. The plug
90 could be engaged in a thread at the outer end of the
connection body 10 rather than its inner end as shown.
[0061] After sealing each connection body 10 with a
respective plug 90, the valve 60 may be removed. A re-
spective cap 100 may then be fixed sealingly to each
respective connection body 10 to cover the plug, e.g. by
bolting the cap to the flange 15, to provide a safe and
compact installation as shown in Fig. 17.
[0062] In summary, a cofferdam 110 is guided and in-
stalled against a submerged wall 2 of a structure 1 by
one or more flexible lines 50. Each line is retracted, via
an opening 7 formed in the wall 2, by a line puller 20
mounted inside an interior space 4 of the structure 1 to
pull the cofferdam against the wall 2. A connection body
10 is sealingly fixed to the dry side 6 of the wall 2 to
enclose the opening 7, and a pressure barrier 21 is seal-
ingly connected to the connection body 10 to exclude
water from the interior space 4 during operation of the
line puller 20. The line puller 20 may be configured as a
winch assembly with a casing forming the pressure bar-
rier 21.
[0063] In alternative embodiments, instead of separate
parts that are releasably connected together, two or more
of the apparatus elements could be integrated together
as a permanent assembly. For example, the connection
body could be permanently associated with a valve body
for receiving a moving valve element.
[0064] The line puller pressure barrier could be config-
ured other than as a casing of the line puller; for example,
it could form a fluid pressure seal through which the line
moves slidingly in use.
[0065] The line puller, e.g. the spool, could be driven
by a motor, e.g. an electric motor, rather than manually.
The spool and guide mechanism could be geared togeth-
er so that they are driven in rotation simultaneously by a
common drive mechanism.
[0066] A smooth liner or guide could be provided to
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extend into the opening 7, to line the whole opening or
just the upper part of the opening 7, so as to assist the
line 50 to move through the opening without becoming
caught on a sharp outer edge of the opening. The liner
or guide could be advanced from the line puller 20 into
the opening 7 and locked in that position, and then sub-
sequently retracted again in a similar way to the rod 41,
perhaps after the lead line has been deployed from the
spool. It could be arranged behind the float to function
as the float deployment mechanism to push the float 40
out through the opening 7 instead of the rod 41. The
alignment pin 116 could be arranged to pass into the liner
or guide or to displace it inwardly as the cofferdam moves
into its use position.
[0067] Although it is preferred to provide a valve 60 to
retain fluid pressure while removing or attaching the dif-
ferent components of the apparatus, it is conceivable that
the apparatus could be provided as a permanent assem-
bly, or that the opening 7 could be temporarily closed in
another way, e.g. by means of a plug inserted from the
wet side 5 of the wall 2.
[0068] Many further adaptations are possible within the
scope of the claims.
[0069] In the claims, reference numerals are provided
in parentheses, purely for ease of reference, and are not
to be construed as limiting features.

Claims

1. An apparatus for installing a cofferdam (110) on a
wet side (5) of a submerged wall (2) that excludes a
body of water (3) from an interior space (4) of a struc-
ture (1), the interior space (4) being bounded by a
dry side (6) of the wall (2) opposite the wet side (5);
the apparatus including:

a cofferdam (110), the cofferdam being sealingly
engagable in use against the wet side (5) of the
wall (2) to define, and exclude water from, a tem-
porary cavity (111) between the cofferdam (110)
and the wet side (5) of the wall (2);
characterised in that the apparatus further
comprises a connection body (10) defining an
aperture (12),
the connection body (10) being sealingly fixable
to the dry side (6) of the wall (2) in a use position,
to surround an opening (7) formed through the
wall (2) in fluid communication with the aperture
(12);
a flexible line (50);
a line puller (20) operable, when mounted in use
in the interior space (4), to retract the line (50)
through the opening (7) and the aperture (12) in
the use position of the connection body (10); and
a line puller pressure barrier (21), the line puller
pressure barrier (21) being sealingly connected
in use to the connection body (10) to prevent

water from flowing through the opening (7) and
the aperture (12) into the interior space (4) dur-
ing operation of the line puller (20);
the line (50) being connected in use to the cof-
ferdam (110) to pull the cofferdam against the
wet side (5) of the wall (2) when the line (50) is
retracted.

2. An apparatus according to claim 1, including a float
(40) and a float deployment mechanism (41);

the float (40) being attached in use to a distal
end of the line (50);
the float deployment mechanism (41) being op-
erable in use to advance the float (40) and the
distal end of the line (50) from the interior space
(4) through the opening (7) and the aperture (12)
into the body of water (3) on the wet side (5) of
the wall (2);
the line puller pressure barrier (21) being con-
figured to prevent water from flowing through
the opening (7) and the aperture (12) into the
interior space (4) during operation of the float
deployment mechanism (41).

3. An apparatus according to claim 1, including an
alignment pin (116) extending from the cofferdam
(110);

the line (50) being connected in use to a distal
end of the alignment pin (116);
the alignment pin (116) being receivable in use
in the opening (7) and the aperture (12) to locate
the cofferdam (110) on the wet side (5) of the
wall (2).

4. An apparatus according to claim 1, wherein the line
puller (20) includes a spool (22) for storing the line
(50), the spool (22) being enclosed within the line
puller pressure barrier (21).

5. An apparatus according to claim 4, wherein the line
puller pressure barrier (21) includes a transparent
window (23) for observing the operation of the line
puller (20).

6. An apparatus according to claim 4, wherein the spool
(22) is configured to be driven in rotation mechani-
cally from outside the line puller pressure barrier
(21).

7. An apparatus according to claim 6, wherein the line
puller (20) includes a guide mechanism (28) for guid-
ing the line (50) in an axial direction of the spool (22)
during rotation of the spool, and the guide mecha-
nism (28) is operable mechanically from outside the
line puller pressure barrier (21).
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8. An apparatus according to claim 1, including a valve
(60) operable to selectively open and close a valve
orifice (61);

the valve (60) being sealingly and releasably
connectable to the connection body (60);
the line puller pressure barrier (21) being seal-
ingly and releasably connectable to the valve
(60);
the line puller (20) being operable in use to re-
tract the line (50) through the opening (7) and
the aperture (12) via the valve orifice (61).

9. An apparatus according to claim 8, including a plug
(90) and a plug deployment tool (80);

the plug (90) being sealingly engagable in the
connection body (10);
the plug deployment tool (80) being sealingly
and releasably connectable to the valve (60) and
operable to advance the plug (90) through the
valve orifice (61) and to sealingly engage the
plug (90) with the connection body (10);
the plug deployment tool (80) including a pres-
sure barrier (81) configured to prevent water
from flowing through the opening (7) and the ap-
erture (12) into the interior space (4) during op-
eration of the plug deployment tool (80).

10. An apparatus according to claim 8, including a pen-
etrator tool (70),

the penetrator tool (70) being sealingly and re-
leasably connectable to the valve (60);
the penetrator tool (70) including a cutter (71)
and being operable, in the use position of the
connection body (10), to advance and retract
the cutter (71) through the valve orifice (61) and
to operate the cutter (71) to cut the opening (7)
through the wall (2);
the penetrator tool (70) including a pressure bar-
rier (72) configured to prevent water from flowing
through the opening (7) and the aperture (12)
into the interior space (4) during operation of the
penetrator tool (70).

11. An installation including:

a structure (1) defining an interior space (4) and
a submerged wall (2) that excludes a body of
water (3) from the interior space (4), the interior
space (4) being bounded by a dry side (6) of the
wall; and
an apparatus according to claim 1, wherein the
connection body (10) is sealingly fixed to the dry
side (6) of the wall in the use position to surround
an opening (7) formed through the wall (2) in
fluid communication with the aperture (12).

12. An installation according to claim 11, including at
least two said connection bodies (10) sealingly fixed
in spaced relation to the dry side (6) of the wall, each
in the use position to surround a respective opening
(7) formed through the wall (2) in fluid communication
with the respective aperture (12), and
at least two said line pullers (20) and line puller pres-
sure barriers (21), each line puller pressure barrier
(21) being sealingly connected to a respective one
of the connection bodies (10), the line pullers (20)
being operable to retract respective ones of at least
two lines (50) connected to the cofferdam (110) at
respective, spaced locations on the cofferdam (110).

13. A method of installing a cofferdam (110) on a wet
side (5) of a submerged wall (2) that excludes a body
of water (3) from an interior space (4) of a structure
(1), the interior space (4) being bounded by a dry
side (6) of the wall (2) opposite the wet side (5); the
method including:

sealingly engaging the cofferdam (110) against
the wet side (5) of the wall (2) to define, and
exclude water from, a temporary cavity (111) be-
tween the cofferdam (110) and the wet side (5)
of the wall (2), and
removing water from the temporary cavity (111);
and further including, before sealingly engaging
the cofferdam (110) against the wet side (5) of
the wall (2):

sealingly fixing a connection body (10) to
the dry side (6) of the wall (2), and then
forming an opening (7) through the wall (2),
the opening (7) being surrounded by the
connection body (10) and in fluid communi-
cation with an aperture (12) defined in the
connection body (10),
wherein a pressure barrier (72) is sealing
connected to the connection body (10) to
prevent water from flowing through the
opening (7) and the aperture (12) into the
interior space (4) while forming the opening
(7); and further including:

mounting a line puller (20) in the interior
space (4);
connecting the cofferdam (110) to a
flexible line (50), the line (50) extending
through the opening (7) and the aper-
ture (12) to the line puller (20); and then
operating the line puller (20) to retract
the line (50) through the opening (7)
and the aperture (12) to pull the coffer-
dam (110) against the wet side (5) of
the wall (2);
wherein a line puller pressure barrier
(21) is sealingly connected to the con-
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nection body (10) to prevent water from
flowing through the opening (7) and the
aperture (12) into the interior space (4)
during operation of the line puller (20).

14. A method according to claim 13, further including,
before connecting the cofferdam (110) to the line
(50):

attaching a float (40) to a distal end of the line
(50), and
operating a float deployment mechanism (41) to
advance the float (40) and the distal end of the
line (50) from the interior space (4) through the
opening (7) and the aperture (12) into the body
of water (3) on the wet side (5) of the wall (2);
the line puller pressure barrier (21) being con-
figured to prevent water from flowing through
the opening (7) and the aperture (12) into the
interior space (4) during operation of the float
deployment mechanism (41).

15. A method according to claim 13, further including:

connecting the line (50) to a distal end of an
alignment pin (116) extending from the coffer-
dam (110), and then
retracting the line (50) to pull the alignment pin
(116) into the opening (7) and the aperture (12)
to locate the cofferdam (110) on the wet side (5)
of the wall (2).

16. A method according to claim 13, further including:

sealingly and releasably connecting a valve (60)
to the connection body (10), the valve (60) being
operable to open and close a valve orifice (61),
and
sealingly and releasably connecting the line pull-
er pressure barrier (21) to the valve (60); and
then
opening the valve orifice (61) and operating the
line puller (20) to retract the line (50) through the
opening (7) and the aperture (12) via the valve
orifice (61).

17. A method according to claim 16, further including:

sealingly and releasably connecting a penetra-
tor tool (70) to the valve (60), and
operating the penetrator tool (70) to advance a
cutter (71) through the valve orifice (61) and the
aperture (12) and to operate the cutter (71) to
cut the opening (7) through the wall (2).

18. A method according to claim 16, further including:

releasing the cofferdam (110) from the wet side

(5) of the wall (2) and removing the line (50) from
the opening (7) and the aperture (12); and then
closing the valve orifice (61) and removing the
line puller pressure barrier (21) from the valve
(60); and then
sealingly and releasably connecting a plug de-
ployment tool (80) to the valve; and then
opening the valve orifice (61) and operating the
plug deployment tool (80) to advance a plug (90)
through the valve orifice (61) and to sealingly
engage the plug (90) with the connection body
(10).

19. A method according to claim 13, further including:

sealingly fixing at least two said connection bod-
ies (10) in spaced relation to the dry side (6) of
the wall (2),
mounting at least two said line pullers (20) in the
interior space (4) and, for each of said line pullers
(20), sealingly connecting a respective one of at
least two said line puller pressure barriers (21)
to a respective one of the connection bodies
(10), and
operating the line pullers (20) to retract respec-
tive ones of at least two lines (50) connected to
the cofferdam (110) at respective, spaced loca-
tions on the cofferdam (110).

20. A method according to claim 19, further including
removing the water from the temporary cavity (111)
via a respective one of the connection bodies (10).

Patentansprüche

1. Vorrichtung zum Anbringen eines Kofferdamms
(110) auf einer Nassseite (5) einer unter Wasser lie-
genden Wand (2), die eine Wassermasse (3) von
einem Innenraum (4) einer Struktur (1) ausschließt,
wobei der Innenraum (4) von einer Trockenseite (6)
der Wand (2) begrenzt ist, die der Nassseite (5) ent-
gegengesetzt ist; wobei die Vorrichtung umfasst:

einen Kofferdamm (110), wobei der Koffer-
damm bei der Verwendung dichtend gegen die
Nassseite (5) der Wand (2) in Eingriff bringbar
ist, um einen zeitweiligen Hohlraum (111) zwi-
schen dem Kofferdamm (110) und der Nasssei-
te (5) der Wand (2) zu definieren und Wasser
davon auszuschließen;
dadurch gekennzeichnet, dass die Vorrich-
tung ferner einen Verbindungskörper (10) um-
fasst, der eine Öffnung (12) definiert,
der Verbindungskörper (10) in einer Verwen-
dungsposition dichtend an der Trockenseite (6)
der Wand (2) befestigbar ist, um ein Loch (7) zu
umgeben, das durch die Wand (2) in Fluidver-
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bindung mit der Öffnung (12) gebildet ist;
ein biegsames Seil (50);
einen Seilzieher (20), der, wenn er bei der Ver-
wendung in dem Innenraum (4) montiert ist, be-
triebsfähig ist, um das Seil (50) durch das Loch
(7) und die Öffnung (12) in der Verwendungs-
position des Verbindungskörpers (10) einzuzie-
hen; und
eine Seilzieher-Druckbarriere (21), wobei die
Seilzieher-Druckbarriere (21) bei der Verwen-
dung dichtend mit dem Verbindungskörper (10)
verbunden ist, um das Strömen von Wasser
durch das Loch (7) und die Öffnung (12) in den
Innenraum (4) während der Betätigung des Seil-
ziehers (20) zu verhindern;
das Seil (50) während der Verwendung mit dem
Kofferdamm (110) verbunden ist, um den Kof-
ferdamm gegen die Nassseite (5) der Wand (2)
zu ziehen, wenn das Seil (50) eingezogen wird.

2. Vorrichtung nach Anspruch 1, die einen Schwimmer
(40) und einen Schwimmerausfahrmechanismus
(41) umfasst;

wobei der Schwimmer (40) bei der Verwendung
mit einem distalen Ende des Seils (50) verbun-
den ist;
wobei der Schwimmerausfahrmechanismus
(41) betriebsfähig ist, um bei der Verwendung
den Schwimmer (40) und das distale Ende des
Seils (50) von dem Innenraum (4) durch das
Loch (7) und die Öffnung (12) in die Wasser-
masse (3) auf der Nassseite (5) der Wand (2)
vorzuschieben;
wobei die Seilzieher-Druckbarriere (21) dazu
ausgestaltet ist, während der Betätigung des
Schwimmerausfahrmechanismus (41) das
Strömen von Wasser durch das Loch (7) und
die Öffnung (12) in den Innenraum (4) zu ver-
hindern.

3. Vorrichtung nach Anspruch 1, die einen Ausrich-
tungsstift (116) umfasst, der sich von dem Kofferdam
(110) erstreckt;

wobei das Seil (50) bei der Verwendung mit ei-
nem distalen Ende des Ausrichtungsstifts (116)
verbunden ist;
wobei der Ausrichtungsstift (116) bei der Ver-
wendung in dem Loch (7) und der Öffnung (12)
aufnehmbar ist, um den Kofferdamm (110) auf
der Nassseite (5) der Wand (2) anzuordnen.

4. Vorrichtung nach Anspruch 1, wobei der Seilzieher
(20) eine Spule (22) zum Lagern des Seils (50) um-
fasst, wobei die Spule (22) innerhalb der Seilzieher-
Druckbarriere (21) eingeschlossen ist.

5. Vorrichtung nach Anspruch 4, wobei die Seilzieher-
Druckbarriere (21) ein transparentes Fenster (23)
zum Beobachten der Betätigung des Seilziehers
(20) umfasst.

6. Vorrichtung nach Anspruch 4, wobei die Spule (22)
dazu ausgestaltet ist, mechanisch von außerhalb
der Seilzieher-Druckbarriere (21) drehbar angetrie-
ben zu werden.

7. Vorrichtung nach Anspruch 6, wobei der Seilzieher
(20) einen Führungsmechanismus (28) zum Führen
des Seils (50) in einer axialen Richtung der Spule
(22) während der Drehung der Spule umfasst und
der Führungsmechanismus (28) mechanisch von
außerhalb der Seilzieher-Druckbarriere (21) be-
triebsfähig ist.

8. Vorrichtung nach Anspruch 1, die ein Ventil (60) um-
fasst, das betriebsfähig ist, um eine Ventilöffnung
(61) selektiv zu öffnen und zu schließen;

wobei das Ventil (60) dichtend und lösbar mit
dem Verbindungskörper (60) verbindbar ist;
die Seilzieher-Druckbarriere (21) dichtend und
lösbar mit dem Ventil (60) verbindbar ist;
der Seilzieher (20) bei der Verwendung be-
triebsfähig ist, um das Seil (50) über die Ventil-
öffnung (61) durch das Loch (7) und die Öffnung
(12) einzuziehen.

9. Vorrichtung nach Anspruch 8, die einen Stopfen (90)
und ein Stopfenausfahrwerkzeug (80) umfasst;

wobei der Stopfen (90) dichtend in dem Verbin-
dungskörper (10) in Eingriff bringbar ist;
das Stopfenausfahrwerkzeug (80) dichtend und
lösbar mit dem Ventil (60) verbindbar und be-
triebsfähig ist, um den Stopfen (90) durch die
Ventilöffnung (61) vorzuschieben und den Stop-
fen (90) mit dem Verbindungskörper (10) dich-
tend in Eingriff zu bringen;
das Stopfenausfahrwerkzeug (80) eine Druck-
barriere (81) umfasst, die dazu ausgestaltet ist,
während der Betätigung des Stopfenausfahr-
werkzeugs (80) das Strömen von Wasser durch
das Loch (7) und die Öffnung (12) in den Innen-
raum (4) zu verhindern.

10. Vorrichtung nach Anspruch 8, die ein Eindringwerk-
zeug (70) umfasst,

wobei das Eindringwerkzeug (70) dichtend und
lösbar mit dem Ventil (60) verbindbar ist;
das Eindringwerkzeug (70) einen Schneider
(71) umfasst und in der Verwendungsposition
des Verbindungskörpers (10) betriebsfähig ist,
um den Schneider (71) durch die Ventilöffnung
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(61) vorzuschieben und einzuziehen und den
Schneider (71) zu betätigen, um das Loch (7)
durch die Wand (2) zu schneiden;
das Eindringwerkzeug (70) eine Druckbarriere
(72) umfasst, die dazu ausgestaltet ist, während
der Betätigung des Eindringwerkzeugs (70) das
Strömen von Wasser durch das Loch (7) und
die Öffnung (12) in den Innenraum (4) zu ver-
hindern.

11. Einrichtung, umfassend:

eine Struktur (1), die einen Innenraum (4) und
eine unter Wasser liegende Wand (2) definiert,
die eine Wassermasse (3) von dem Innenraum
(4) ausschließt, wobei der Innenraum (4) durch
eine Trockenseite (6) der Wand begrenzt ist;
und
eine Vorrichtung nach Anspruch 1, wobei der
Verbindungskörper (10) in der Verwendungspo-
sition dichtend an der Trockenseite (6) der Wand
befestigt ist, um ein Loch (7) zu umgeben, das
durch die Wand (2) in Fluidverbindung mit der
Öffnung (12) gebildet ist.

12. Einrichtung nach Anspruch 11, die mindestens zwei
der Verbindungskörper (10) umfasst, die dichtend in
einer beabstandeten Beziehung an der Trockenseite
(6) der Wand befestigt sind, um in der Verwendungs-
position jeweils ein entsprechendes Loch (7) zu um-
geben, das durch die Wand (2) in Fluidverbindung
mit der entsprechenden Öffnung (12) gebildet ist,
und
mindestens zwei der Seilzieher (20) und Seilzieher-
Druckbarrieren (21), wobei jede Seilzieher-Druck-
barriere (21) dichtend mit einem entsprechenden der
Verbindungskörper (10) verbunden ist, wobei die
Seilzieher (20) betriebsfähig sind, um jeweilige von
mindestens zwei Seilen (50) einzuziehen, die mit
dem Kofferdamm (110) an entsprechenden beab-
standeten Stellen auf dem Kofferdamm (110) ver-
bunden sind.

13. Verfahren zum Einrichten eines Kofferdamms (110)
auf einer Nassseite (5) einer unter Wasser liegenden
Wand (2), die eine Wassermasse (3) von einem In-
nenraum (4) einer Struktur (1) ausschließt, wobei
der Innenraum (4) von einer Trockenseite (6) der
Wand (2) begrenzt ist, die der Nassseite (5) entge-
gengesetzt ist; wobei das Verfahren umfasst:

dichtendes Ineingriffbringen des Kofferdamms
(110) gegen die Nassseite (5) der Wand (2), um
einen zeitweiligen Hohlraum (111) zwischen
dem Kofferdamm (110) und der Nassseite (5)
der Wand (2) zu definieren und Wasser davon
auszuschließen, und
Entfernen von Wasser von dem zeitweiligen

Hohlraum (111);
und ferner vor dem dichtenden Ineingriffbringen
des Kofferdams (110) gegen die Nassseite (5)
der Wand (2) umfasst:

dichtendes Befestigen eines Verbindungs-
körpers (10) an der Nassseite (6) der Wand
(2), und dann
Bilden eines Lochs (7) durch die Wand (2),
wobei das Loch (7) von dem Verbindungs-
körper (10) umgeben ist und in Fluidverbin-
dung mit einer in dem Verbindungskörper
(10) definierten Öffnung (12) steht,
wobei eine Druckbarriere (72) dichtend mit
dem Verbindungskörper (10) verbunden ist,
um das Strömen von Wasser durch das
Loch (7) und die Öffnung (12) in den Innen-
raum (4) beim Bilden des Lochs (7) zu ver-
hindern; und ferner umfasst:

Montieren eines Seilziehers (20) in
dem Innenraum (4);
Verbinden des Kofferdams (110) mit ei-
nem biegsamen Seil (50), wobei das
Seil (50) sich durch das Loch (7) und
die Öffnung (12) zum Seilzieher (20) er-
streckt; und dann
Betätigen des Seilziehers (20) zum Ein-
ziehen des Seils (50) durch das Loch
(7) und die Öffnung (12), um den Kof-
ferdamm (110) gegen die Nassseite (5)
der Wand (2) zu ziehen;
wobei eine Seilzieher-Druckbarriere
(21) dichtend mit dem Verbindungskör-
per (10) verbunden ist, um während
des Betätigens des Seilziehers (20)
das Strömen von Wasser durch das
Loch (7) und die Öffnung (12) in den
Innenraum (4) zu verhindern.

14. Verfahren nach Anspruch 13, das ferner vor dem
Verbinden des Kofferdams (110) mit dem Seil (50)
umfasst:

Anbringen eines Schwimmers (40) an einem
distalen Ende des Seils (50), und
Betätigen eines Schwimmerausfahrmechanis-
mus (41) zum Vorschieben des Schwimmers
(40) und des distalen Endes des Seils (50) von
dem Innenraum (4) durch das Loch (7) und die
Öffnung (12) in die Wassermasse (3) auf der
Nassseite (5) der Wand (2);
wobei die Seilzieher-Druckbarriere (21) dazu
ausgestaltet ist, während des Bettriebs des
Schwimmerausfahrmechanismus (41) das
Strömen von Wasser durch das Loch (7) und
die Öffnung (12) in den Innenraum (4) zu ver-
hindern.
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15. Verfahren nach Anspruch 13, das ferner umfasst:

Verbinden des Seils (50) mit einem distalen En-
de eines Ausrichtungsstifts (116), der sich von
dem Kofferdamm (110) erstreckt, und dann
Einziehen des Seils (50) zum Ziehen des Aus-
richtungsstifts (116) in das Loch (7) und die Öff-
nung (12), um den Kofferdamm (110) auf der
Nassseite (5) der Wand (2) anzuordnen.

16. Verfahren nach Anspruch 13, ferner umfassend:

dichtendes und lösbares Verbinden eines Ven-
tils (60) mit dem Verbindungskörper (10), wobei
das Ventil (60) betriebsfähig ist, um eine Venti-
löffnung (61) zu öffnen und zu schließen, und
dichtendes und lösbares Verbinden der Seilzie-
her-Druckbarriere (21) mit dem Ventil (60); und
dann
Öffnen der Ventilöffnung (61) und Betätigen des
Seilziehers (20), um das Seil (50) über die Ven-
tilöffnung (61) durch das Loch (7) und die Öff-
nung (12) einzuziehen.

17. Verfahren nach Anspruch 16, ferner umfassend:

dichtendes und lösbares Verbinden eines Ein-
dringwerkzeugs (70) mit dem Ventil (60), und
Betätigen des Eindringwerkzeugs (70), um ei-
nen Schneider (71) durch die Ventilöffnung (61)
und die Öffnung (12) vorzuschieben und den
Schneider (71) zum Schneiden der Öffnung (7)
durch die Wand (2) zu betätigen.

18. Verfahren nach Anspruch 16, ferner umfassend:

Lösen des Kofferdamms (110) von der Nasssei-
te (5) der Wand (2) und Entfernen des Seils (50)
von dem Loch (7) und der Öffnung (12); und
dann
Schließen der Ventilöffnung (61) und Entfernen
der Seilzieher-Druckbarriere (21) von dem Ven-
til (60); und dann
dichtendes und lösbares Verbinden eines Stop-
fenausfahrwerkzeugs (80) mit dem Ventil; und
dann
Öffnen der Ventilöffnung (61) und Betätigen des
Stopfenausfahrwerkzeugs (80), um einen Stop-
fen (90) durch die Ventilöffnung (61) vorzuschie-
ben und den Stopfen (90) dichtend mit dem Ver-
bindungskörper (10) in Eingriff zu bringen.

19. Verfahren nach Anspruch 13, ferner umfassend:

dichtendes Befestigen von mindestens zwei der
Verbindungskörper (10) in beabstandeter Be-
ziehung an der Trockenseite (6) der Wand (2);
Montieren von mindestens zwei der Seilzieher

(20) in dem Innenraum (4) und, für jeden der
Seilzieher (20), dichtendes Verbinden einer ent-
sprechenden von mindestens zwei der Seilzie-
her-Druckbarrieren (21) mit einem entsprechen-
den der Verbindungskörper (10), und
Betätigen der Seilzieher (20) zum Einziehen
entsprechender von mindestens zwei Seilen
(50), die mit dem Kofferdamm (110) an entspre-
chenden beabstandeten Stellen auf dem Koffer-
damm (110) verbunden sind.

20. Verfahren nach Anspruch 19, das ferner das Entfer-
nen des Wassers von dem zeitweiligen Hohlraum
(111) über einen entsprechenden der Verbindungs-
körper (10) umfasst.

Revendications

1. Appareil pour installer un batardeau (110) sur un cô-
té humide (5) d’une paroi immergée (2) qui élimine
une masse d’eau (3) d’un espace intérieur (4) d’une
structure (1), l’espace intérieur (4) étant délimité par
un côté sec (6) de la paroi (2) opposé au côté humide
(5) ; l’appareil comprenant :

un batardeau (110), le batardeau pouvant être
mis en prise de manière étanche, à l’usage, con-
tre le côté humide (5) de la paroi (2) afin de dé-
finir, et éliminer l’eau d’une cavité temporaire
(111) entre le batardeau (110) et le côté humide
(5) de la paroi (2) ;
caractérisé en ce que l’appareil comprend en
outre :

un corps de raccordement (10) définissant
une ouverture (12),
le corps de raccordement (10) pouvant être
fixé, de manière étanche, au côté sec (6)
de la paroi (2) dans une position d’utilisa-
tion, pour entourer une ouverture (7) formée
à travers la paroi (2) en communication de
fluide avec l’ouverture (12) ;
une conduite flexible (50) ;
un extracteur de conduite (20) pouvant être
actionné, lorsqu’il est monté, à l’usage,
dans l’espace intérieur (4), pour rétracter la
conduite (50) par l’ouverture (7) et l’ouver-
ture (12) dans la position d’utilisation du
corps de raccordement (10) ; et
une barrière de pression d’extracteur de
conduite (21), la barrière de pression d’ex-
tracteur de conduite (21) étant raccordée,
de manière étanche, à l’usage, au corps de
raccordement (10) pour empêcher l’eau de
s’écouler par l’ouverture (7) et l’ouverture
(12) dans l’espace intérieur (4) pendant le
fonctionnement de l’extracteur de conduite

21 22 



EP 4 143 081 B1

13

5

10

15

20

25

30

35

40

45

50

55

(20) ;
la conduite (50) étant raccordée, à l’usage,
au batardeau (110) pour tirer le batardeau
contre le côté humide (5) de la paroi (2),
lorsque la conduite (50) est rétractée.

2. Appareil selon la revendication 1, comprenant un
flotteur (40) et un mécanisme de déploiement de flot-
teur (41) ;

le flotteur (40) étant fixé, à l’usage, à une extré-
mité distale de la conduite (50) ;
le mécanisme de déploiement de flotteur (41)
pouvant être actionné, à l’usage, pour faire
avancer le flotteur (40) et l’extrémité distale de
la conduite (50) de l’espace intérieur (4) par
l’ouverture (7) et l’ouverture (12) dans la masse
d’eau (3) du côté humide (5) de la paroi (2) ;
la barrière de pression d’extracteur de conduite
(21) étant configurée pour empêcher l’eau de
s’écouler par l’ouverture (7) et l’ouverture (12)
dans l’espace intérieur (4) pendant le fonction-
nement du mécanisme de déploiement de flot-
teur (41).

3. Appareil selon la revendication 1, comprenant une
broche d’alignement (116) s’étendant à partir du ba-
tardeau (110) ;

la conduite (50) étant raccordée, à l’usage, à
une extrémité distale de la broche d’alignement
(116) ;
la broche d’alignement (116) pouvant être re-
çue, à l’usage, dans l’ouverture (7) et l’ouverture
(12) pour positionner le batardeau (110) sur le
côté humide (5) de la paroi (2).

4. Appareil selon la revendication 1, dans lequel l’ex-
tracteur de conduite (20) comprend une bobine (22)
pour stocker la conduite (50), la bobine (22) étant
enfermée à l’intérieur de la barrière de pression d’ex-
tracteur de conduite (21).

5. Appareil selon la revendication 4, dans lequel la bar-
rière de pression d’extracteur de conduite (21) com-
prend une fenêtre transparente (23) pour observer
le fonctionnement de l’extracteur de conduite (20).

6. Appareil selon la revendication 4, dans lequel la bo-
bine (22) est configurée pour être entraînée en ro-
tation, par voie mécanique, depuis l’extérieur de la
barrière de pression d’extracteur de conduite (21).

7. Appareil selon la revendication 6, dans lequel l’ex-
tracteur de conduite (20) comprend un mécanisme
de guidage (28) pour guider la conduite (50) dans
une direction axiale de la bobine (22) pendant la ro-
tation de la bobine, et le mécanisme de guidage (28)

peut être actionné, par voie mécanique, depuis l’ex-
térieur de la barrière de pression d’extracteur de con-
duite (21) .

8. Appareil selon la revendication 1, comprenant une
valve (60) pouvant être actionnée pour ouvrir et fer-
mer sélectivement un orifice de valve (61) ;

la valve (60) pouvant être raccordée de manière
étanche et amovible au corps de raccordement
(60) ;
la barrière de pression d’extracteur de conduite
(21) pouvant être raccordée de manière étanche
et amovible à la valve (60) ;
l’extracteur de conduite (20) pouvant être ac-
tionné, à l’usage, pour rétracter la conduite (50)
par l’ouverture (7) et l’ouverture (12) via l’orifice
de valve (61).

9. Appareil selon la revendication 8, comprenant un
bouchon (90) et un outil de déploiement de bouchon
(80) ;

le bouchon (90) pouvant être mis en prise, de
manière étanche, dans le corps de raccorde-
ment (10) ;
l’outil de déploiement de bouchon (80) pouvant
être raccordé de manière étanche et amovible
à la valve (60) et pouvant fonctionner pour faire
avancer le bouchon (90) à travers l’orifice de
valve (61) et pour mettre en prise, de manière
étanche, le bouchon (90) avec le corps de rac-
cordement (10) ;
l’outil de déploiement de bouchon (80) compre-
nant une barrière de pression (81) configurée
pour empêcher l’eau de s’écouler par l’ouverture
(7) et l’ouverture (12) dans l’espace intérieur (4)
pendant le fonctionnement de l’outil de déploie-
ment de bouchon (80).

10. Appareil selon la revendication 8, comprenant un
outil de pénétration (70),

l’outil de pénétration (70) pouvant être raccordé,
de manière étanche et amovible, à la valve (60) ;
l’outil de pénétration (70) comprenant un dispo-
sitif de coupe (71) et pouvant être actionné, dans
la position d’utilisation du corps de raccorde-
ment (10), pour faire avancer et rétracter le dis-
positif de coupe (71) à travers l’orifice de valve
(61) et pour actionner le dispositif de coupe (71)
pour couper l’ouverture (7) à travers la paroi (2) ;
l’outil de pénétration (70) comprenant une bar-
rière de pression (72) configurée pour empêcher
l’eau de s’écouler à travers l’ouverture (7) et
l’ouverture (12) dans l’espace intérieur (4) pen-
dant le fonctionnement de l’outil de pénétration
(70).
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11. Installation comprenant :

une structure (1) définissant un espace intérieur
(4) et une paroi immergée (2) qui élimine une
masse d’eau (3) de l’espace intérieur (4), l’es-
pace intérieur (4) étant délimité par un côté sec
(6) de la paroi ; et
un appareil selon la revendication 1, dans la-
quelle le corps de raccordement (10) est fixé,
de manière étanche, sur le côté sec (6) de la
paroi, dans la position d’utilisation, pour entou-
rer une ouverture (7) formée à travers la paroi
(2) en communication de fluide avec l’ouverture
(12).

12. Installation selon la revendication 11, comprenant
au moins deux desdits corps de raccordement (10)
fixés, de manière étanche, en relation espacée, sur
le côté sec (6) de la paroi, chacun dans la position
d’utilisation, pour entourer une ouverture (7) respec-
tive formée à travers la paroi (2) en communication
de fluide avec l’ouverture (12) respective, et
au moins deux desdits extracteurs de conduite (20)
et les barrières de pression d’extracteur de conduite
(21), chaque barrière de pression d’extracteur de
conduite (21) étant raccordée, de manière étanche,
à un corps respectif des corps de raccordement (10),
les extracteurs de conduite (20) pouvant fonctionner
pour rétracter les conduites respectives des au
moins deux conduites (50) raccordées au batardeau
(110) à des emplacements espacés respectifs sur
le batardeau (110).

13. Procédé pour installer un batardeau (110) sur un cô-
té humide (5) d’une paroi immergée (2) qui élimine
une masse d’eau (3) d’un espace intérieur (4) d’une
structure (1), l’espace intérieur (4) étant délimité par
un côté sec (6) de la paroi (2) opposé au côté humide
(5) ; le procédé comprenant les étapes consistant à :

mettre en prise, de manière étanche, le batar-
deau (110) contre le côté humide (5) de la paroi
(2) afin de définir et d’éliminer l’eau d’une cavité
temporaire (111) entre le batardeau (110) et le
côté humide (5) de la paroi (2), et
retirer l’eau de la cavité temporaire (111) ;
et comprenant en outre, avant de mettre en pri-
se, de manière étanche, le batardeau (110) con-
tre le côté humide (5) de la paroi (2), les étapes
consistant à :

fixer, de manière étanche, un corps de rac-
cordement (10) au côté sec (6) de la paroi
(2), et ensuite
former une ouverture (7) à travers la paroi
(2), l’ouverture (7) étant entourée par le
corps de raccordement (10) et en commu-
nication de fluide avec une ouverture (12)

définie dans le corps de raccordement (10),
dans lequel une barrière de pression (72)
est raccordée, de manière étanche, au
corps de raccordement (10) pour empêcher
l’eau de s’écouler à travers l’ouverture (7)
et l’ouverture (12) dans l’espace intérieur
(4) tout en formant l’ouverture (7) ; et com-
prenant en outre les étapes consistant à :
monter un extracteur de conduite (20) dans
l’espace intérieur (4) ;
raccorder le batardeau (110) à une conduite
flexible (50), la conduite (50) s’étendant à
travers l’ouverture (7) et l’ouverture (12)
vers l’extracteur de conduite (20) ; et ensui-
te
actionner l’extracteur de conduite (20) pour
rétracter la conduite (50) à travers l’ouver-
ture (7) et l’ouverture (12) pour tirer le ba-
tardeau (110) contre le côté humide (5) de
la paroi (2) ;
dans lequel une barrière de pression d’ex-
tracteur de conduite (21) est raccordée, de
manière étanche, au corps de raccorde-
ment (10) pour empêcher l’eau de s’écouler
à travers l’ouverture (7) et l’ouverture (12)
dans l’espace intérieur (4) pendant le fonc-
tionnement de l’extracteur de conduite (20).

14. Procédé selon la revendication 13, comprenant en
outre, avant de raccorder le batardeau (110) à la
conduite (50), les étapes consistant à :

fixer un flotteur (40) à une extrémité distale de
la conduite (50), et
actionner un mécanisme de déploiement de flot-
teur (41) pour faire avancer le flotteur (40) et
l’extrémité distale de la conduite (50) depuis l’es-
pace intérieur (4) à travers l’ouverture (7) et
l’ouverture (12) dans la masse d’eau (3) sur le
côté humide (5) de la paroi (2) ;
la barrière de pression d’extracteur de conduite
(21) étant configurée pour empêcher l’eau de
s’écouler à travers l’ouverture (7) et l’ouverture
(12) dans l’espace intérieur (4) pendant le fonc-
tionnement du mécanisme de déploiement de
flotteur (41).

15. Procédé selon la revendication 13, comprenant en
outre les étapes consistant à :

raccorder la conduite (50) à une extrémité dis-
tale d’une broche d’alignement (116) s’étendant
à partir du batardeau (110), et ensuite
rétracter la conduite (50) pour tirer la broche
d’alignement (116) dans l’ouverture (7) et
l’ouverture (12) pour positionner le batardeau
(110) sur le côté humide (5) de la paroi (2).
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16. Procédé selon la revendication 13, comprenant en
outre les étapes consistant à :

raccorder, de manière étanche et amovible, une
valve (60) au corps de raccordement (10), la val-
ve (60) étant opérationnelle pour ouvrir et fermer
un orifice de valve (61), et
raccorder, de manière étanche et amovible, la
barrière de pression d’extracteur de conduite
(21) à la valve (60) ; et ensuite
ouvrir l’orifice de valve (61) et actionner l’extrac-
teur de conduite (20) pour rétracter la conduite
(50) à travers l’ouverture (7) et l’ouverture (12)
via l’orifice de valve (61).

17. Procédé selon la revendication 16, comprenant en
outre les étapes consistant à :

raccorder, de manière étanche et amovible, un
outil de pénétration (70) à la valve (60), et
actionner l’outil de pénétration (70) pour faire
avancer un dispositif de coupe (71) à travers
l’orifice de valve (61) et l’ouverture (12) et pour
actionner le dispositif de coupe (71) pour couper
l’ouverture (7) à travers la paroi (2).

18. Procédé selon la revendication 16, comprenant en
outre les étapes consistant à :

libérer le batardeau (110) du côté humide (5) de
la paroi (2) et retirer la conduite (50) de l’ouver-
ture (7) et de l’ouverture (12) ; et ensuite
fermer l’orifice de valve (61) et retirer la barrière
de pression d’extracteur de conduite (21) de la
valve (60) ; et ensuite
raccorder, de manière étanche et amovible, un
outil de déploiement de bouchon (80) à la valve ;
et ensuite
ouvrir l’orifice de valve (61) et actionner l’outil
de déploiement de bouchon (80) pour faire
avancer un bouchon (90) à travers l’orifice de
valve (61) et pour mettre en prise, de manière
étanche, le bouchon (90) avec le corps de rac-
cordement (10).

19. Procédé selon la revendication 13, comprenant en
outre les étapes consistant à :

fixer, de manière étanche, au moins deux des-
dits corps de raccordement (10) en relation es-
pacée, sur le côté sec (6) de la paroi (2),
monter au moins deux desdits extracteurs de
conduite (20) dans l’espace intérieur (4) et pour
chacun desdits extracteurs de conduite (20),
raccorder, de manière étanche, une barrière
respective d’au moins deux desdites barrières
de pression d’extracteur de conduite (21), à un
corps respectif des corps de raccordement (10),

et
actionner les extracteurs de conduite (20) pour
rétracter une conduite respective d’au moins
deux conduites (50) raccordées au batardeau
(110) à des emplacements espacés respectifs
sur le batardeau (110).

20. Procédé selon la revendication 19, comprenant en
outre l’étape consistant à retirer l’eau de la cavité
temporaire (111) via un corps respectif des corps de
raccordement (10).
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