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(57) Abstract: An arrangement (1) for separating a connection (3) between
two pressurized flanged tube sections. The arrangement comprises a first
type element (10) comprising a tirst body (20) adapted to be arranged around
a flange (22) of a tirst tube section (5), and which first body comprising a
first sealing arrangement (24), and a second type element (12) comprising
a second body (30) adapted to be arranged around a flange (32) of a sec-
ond tube section (7), and which second body comprising a second sealing
arrangement (34). The second type element further comprises a displaceable
obstruction (50). The first and the second type elements are adapted to form
a sealed compartment (52) that allows the flanges of the tube sections to be
displaced away from each other so that a gap (54) is formed, which allows
the obstruction to enter and isolate the second tube section.
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AN ARRANGEMENT FOR SEPARATING A CONNECTION BETWEEN TWO PRESSURIZED
FLANGED TUBE SECTIONS

Introduction

The present invention relates to an arrangement for separating a connection between two pressur-
ized flanged tube sections. The invention furthermore relates to a method for separating a connec-
tion between two pressurized flanged tube sections by means of the arrangement and a method for
re-establishing a connection of a first tube section to a pressurized isolated second tube section by
means of the arrangement. The invention furthermore relates to use of the arrangement according

to the invention.
Prior art

When a tubing for conducting a fluid or gas, such as a pipeline for oil, condensate and/or gas, is to
be repaired, it is necessary to temporary isolate a relevant section of the tubing. The repair may for

example involve valve repair/replacement, leak repair, corrosion repair, etc. on the tubing.

Prior art methods for such isolation rely on use of expandable displacement elements that are dis-
placed in the tubing by means of the conduction of the fluid. A problem with prior art expandable
displacement elements is that they are expensive and the supply is restricted to few suppliers. Fur-
thermore, the tubing needs to be prearranged with means for introducing such expandable dis-
placement elements into the tubing. It is also known from prior art to plug a tubing by “freeze plug-
ging” in which water or other medium is frozen to a plug. However, prior art methods for forming
such freeze plugs suffer from the disadvantage of being insufficiently controlled and requiring that

the tubing is filled with a suitable medium to certain extent that enables the medium to be frozen to

a plug.

Alternative to plugging the tubing by means of expandable displacement elements or freeze plug-
ging, the full length of the tubing can be depressurized and evacuated for medium. For a pipeline
constituting considerable length, this operation is both costly and time consuming, and is accord-

ingly avoided if possible.

Summary of the invention
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The invention has for its object to remedy or to reduce at least one of the drawbacks of the prior
art, or at least provide a useful alternative to prior art. A first object of the invention is to provide an
arrangement and a method that enable separation of a connection between two flanged tube sec-
tions while being pressurized and without involving permanent intrusive measures on the connec-
tion. A second object of the invention provide an arrangement a method that enable replacement of
a tube section and reconnection of a replacement tube section to such pressurized tube section. A
third object of the invention is to provide an arrangement that can be used in multiple operation of

separation, replacement and reconnection to such pressurized connection of tube sections.

These objects are achieved by means of an arrangement according to claim 1 for separating a
connection between two pressurized flanged tube sections. The arrangement comprises:

- afirst type element comprising a first body adapted to be arranged around a flange of a first tube
section of said connection, and which first body comprising a first sealing arrangement,

- a second type element comprising a second body adapted to be arranged around a flange of a
second tube section of said connection, and which second body comprising a second sealing ar-
rangement, and wherein the second type element further comprises a displaceable obstruction,
wherein the first type element and the second type element are adapted to form a sealed com-
partment between the flange of the first tube section and the flange of the second tube section, and
the first sealing arrangement and the second sealing arrangement are adapted to maintain the
sealing of the sealed compartment while allowing the flange of the first tube section and the flange
of the second tube section to be displaced away from each other so that a gap is formed, which

allows the obstruction to enter and isolate the second tube section.

The first type element and the second type element are separate parts that are adapted to be at-
tached to the respective flange of the first tube section and the flange of the second tube section.
The connection of the first tube section and the second tube section is pressurized so that a pres-
sure difference is present that acts to induce a flow of a medium in a direction from the second tube

section to the first tube section.

By means of the first and second sealings, the first type element and the second type element form
the sealed compartment over the flanges of the two tube sections that allows the first flange of the
first tube section and the flange of the second tube section to be displace away from each other
while being contained within the sealed compartment, and thereby forming the gap within the
sealed compartment. After the flanges has been displace away from each other so that a sufficient
wide gap has been formed, the obstruction is allowed to be displaced into the gap and thereby
isolating the second tube section from the first tube section. The isolation of the second tube sec-
tion allows the first tube section to be drained from medium so that the first tube section and possi-
ble valve or other equipment connected to the first tube section to be replaced and reconnected to

the second tube section again.

Accordingly, the arrangement of the invention provides an alternative to prior art devices and
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methods for separating a connection of a first tube section and second tube section from each oth-
er in a pressurized state. The arrangement provides a separation of the pressurized connection
without involving permanent intrusive measures on the connection. The arrangement also has the
advantage of allowing separation of pressurized connection of tubings without means for launching
expandable displacement elements and not being provided with a medium to an extent or suitable

to form a freeze plug.

According to an embodiment of the invention, the first sealing arrangement comprises a first seal-
ing adapted to be in abutment with the flange of the first tube section and the second sealing ar-
rangement comprises a second sealing adapted to be in abutment with the flange of the second
tube section. The first sealing and the second sealing seal the connection in order to prevent a

leakage of the medium outside the flanges of the respective tube sections.

According to an embodiment of the invention, the first sealing and the second sealing are ring-
formed and are adapted to abut along the outer circumference of the flanges of the respective first
tube section and second tube section. By means of the first sealing and the second sealing, the
full circumference of the flanges of the respective tube sections are sealed to maintain the medium

within the sealed compartment.

According to an embodiment of the invention, the second type element further comprises a guide
member adapted to guide the displacement of the obstruction from an open position in which the
obstruction is outside said gap between the flanges and a closed position in which the obstruction

isolates an opening of the second tube section.

According to an embodiment of the invention, the obstruction comprises a disc shaped member

with a size configured to extend over the opening of the second tube section.

By means of the obstruction, the second type element functions as a valve. In the open position of
the obstruction, the medium is allowed passing through the opening of the second tube section. In
the closed position of the obstruction, the medium is prevented from passing through the opening

of the second tube section.

According to an embodiment of the invention, the guide member comprises a channel in the sec-
ond body. The guide member facilitates the displacement of the obstruction between the open and

closed position.

According to an embodiment of the invention, wherein the arrangement comprises an entrance to
the channel for introducing the obstruction and a lock device for controllably closing and opening

the entrance to the channel.

By means of the lock device the entrance to the channel can be controllably closed and opened for

introducing the obstruction other tools is adapted to be introduced into the closed compartment
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between the first type element and the second type element.

According to an embodiment of the invention, the lock device comprises a further obstruction that is

controllably displaceable into and out of the entrance to the channel.

By means of the lock device, the entrance to the channel comprises an open state in which the
obstruction is adapted to be introduced or removed from the channel, and a closed state in which
the entrance to the channel is closed. In the open state, the obstruction or other tools is adapted to
be introduced into the closed compartment. In the closed state, the further obstruction closes the

entrance to the closed compartment between the first type element and the second type element.

According to an embodiment of the invention, the arrangement further comprises a cleansing tool
adapted to be introduced into the gap between the flange of the first tube section and the flange of

the second tube section.

In some application, it is desirable to remove corrosion from the flanges, or to remove a sealing
from the flanges with a new sealing while the first tube section and second tube section while being

in a pressurized state.

According to an embodiment of the invention, the cleansing tool comprises a structure holding one

or more abrasive members for engaging with at least one of the flanges of the first tube section and
the second tube section. By means of the one or more abrasive members of the cleansing tool, the
surface of the flanges can be improved and a sealing between the flanges can be removed.

According to an embodiment of the invention, the arrangement comprises a further guide member
for guiding the introduction of the obstruction into the channel, which further guide member is re-
movable connected to the second type element. By means of the further guide member, introduc-
tion of the obstruction and other tools, such as the cleansing tool, into the channel is facilitated. By
means of the further guide member is configured removable connected to the second type ele-
ment, the extent of the arrangement is reduced when the arrangement is assembled at the connec-
tion and the arrangement is not actively operated by introducing or removal of the obstruction or

other tools into the channel.

According to an embodiment of the invention, the arrangement comprises a connection device for
removable connecting the further guide member to the second type element. The connection de-

vice is for example a bolted connection.

According to an embodiment of the invention, the arrangement further comprises a third sealing
arrangement between the second body and the obstruction. By means of the third sealing ar-
rangement, it is assured that the medium does not leak into a channel for the obstruction or to out-

side the sealed compartment.
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According to an embodiment of the invention, the third sealing arrangement comprises a pair of

third sealings. The pair of third sealings are arranged to abut on opposite sides of the obstruction.

According to an embodiment of the invention, the first body comprises a first flanged part and the
second body comprises a second flanged part, and the arrangement further comprises a connec-
tion assembly for connecting the first flange part and the second flanged part together adjustable
spaced apart from each other.

The first flanged part and second flanged part are parts of the respective first body and second
body that extend away from the respective flange of the first tube section and section tube section.
By means of the first flanged part and second flanged part, the first type element and second type
element are maintained connected together by means of the connection assembly after the bolt

assembly of the connection between the first and second tube section has been released.

The connection assembly between the first flanged part and second flanged part are used to adjust
the separation between the first type element and second type element as the flanges of the first
and second tube sections are displaced away from each other for the purpose of forming the gap

for insertion of the obstruction.

According to an embodiment of the invention, the first body comprises a protruding part adapted to
protrude perpendicular to the extension of the first flanged part and the second body comprises a
recess directed perpendicular to the extension of the second flanged part, wherein the shape of the
protruding part and the shape of the recess are complementary for enabling displacement of the

protruding part within the recess.

According to an embodiment of the invention, the protruding part of the first body comprises a tubu-

lar element and the recess of the second body comprises a tubular depression.

The recess of the second body and the protrusion of the first body are shaped complementary for
enabling displacement of the protrusion within the recess with direct contact or a small sized toler-
ance between them in order to accommodating formation of the gap between the flanges of the
tube sections. Thereby, the first type element and second type element together forms the sealed
compartment over the connection of tube sections while enabling displacement of the protruding

part in relation to the recess.

According to an embodiment of the invention, the arrangement comprises a fourth sealing ar-
rangement positioned in abutment between a wall section of said protruding part and a wall section
of said recess. The fourth sealing arrangement is adapted to allow a displacement of the protruding

part in relation to the recess without a leakage of the medium from the sealed compartment.

According to an embodiment of the invention, the fourth sealing arrangement comprises a fourth

ring-formed sealing. The fourth sealing is positioned between the protruding part and the recess so
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that it extends along the circumference of the protruding part and the recess.

According to an embodiment of the invention, the first body and the second body comprises re-
spective openings for enabling removal of one or more bolts of a bolt assembly between the flange
of the first tube section and the flange of the second tube section. The bolt assembly needs to be
released after the first type element and the second type element have been arranged at the re-
spective tube section in order to enable the flanges of the connection to be displace away from

each other for forming the gap between them.

According to an embodiment of the invention, each of the first body and the second body are ring
shaped comprising an opening to accommodate the respective flanges of the first tube section and

the second tube section.

According to an embodiment of the invention, each of the first body and the second body compris-
es a split that enables the first body and the second body to be arranged around the respective
flanges of the first tube section and the second tube section. Preferably, the first body and the sec-
ond body each comprises two parts that are adapted to be attached around the respective flange of

the tube section.

The object of the invention is further obtained by a method according to claim 19 for separating a
connection between two pressurized flanged tube sections by means of an arrangement. The ar-
rangement comprises a first type element comprising a first body comprising a first sealing ar-
rangement, and a second type element comprising a second body comprising a second sealing
arrangement, and wherein the second type element further comprises a displaceable obstruction,
wherein the method comprises:

- arranging the arrangement on the connection so that the first type element is positioned around a
flange of a first tube section and the second type element is positioned around a flange of a second
tube section, and so that the first type element and the second type element form a sealed com-
partment between the flange of the first tube section and the flange of the second tube section,

- arranging a connection assembly so that the first type element and second type element exert a
force on the flanges of the first tube section and the second tube section,

- removing one or more bolts of a bolt assembly between the flange of the first tube section and the
flange of the second tube section,

- displacing the flange of the first tube section and the flange of the second tube section away from
each other so that a gap is formed within the sealed compartment between the flange of the first
tube section and the flange of the second tube section, and

- displacing the obstruction into the gap between the flange of the first tube section and the flange

of the second tube section.

In the steps of arranging the first type element and second type element around the flanges of the

respective tube section, sealed connections to the respective flange of the first and second tubing
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section are provided. Thereby, a sealed compartment is formed between the flanges of the two
tube sections. Thereafter, a connection assembly is arranged for holding the first type element and
second type element together, and the bolt assembly of the connection of the two tube section are
removed. Thereafter, the flanges of the two tube sections is displaced away from each other so
that the gap is formed between the flanges. The displacement may be induced by the internal
pressure of the connections after the bolt assembly has been released. Alternatively, the flanges
may be displaced by applying a force to the connection in order to separate the flanges from each
other and forming the gap for the obstruction. After the gap has been formed and the obstruction
has been displaced to the closed position, the second tube section has been isolated from the first
tube section.

According to an embodiment of the invention, the method further comprises
- plugging one or more opening in in the flanges of the first tube section and the second tube sec-
tion formed after the removal of the bolt assembly.

According to an embodiment of the invention, the method further comprises

- arranging the first type element around a flange of a first tube section of said connection, and

- arranging the second type element around a flange of a second tube section of said connection
so that the first type element and the second type element form a sealed compartment between the
flange of the first tube section and the flange of the second tube section.

According to an embodiment of the invention, the method further comprises

- removing one or more plugs from one or more openings in the flanges of the first tube section and
the second tube section prior to connecting one or more bolts to form a bolt assembly between the
flanges.

According to an embodiment of the invention, the method further comprises

- disconnecting the connection assembly between the first type element and second type element,
- separating the first type element from the second type element,

- draining the first tube section and possible tube sections connected to the first tube section, and

- removing the first tube section from the connection.

After the gap has been formed and the obstruction has been displaced to the closed position, the
second tube section has been isolated from the first tube section and the first tube section is
drained from the medium. Thereafter, the connection assembly is disconnected and the first type
element and second type element are separated from each other, which enables the first tube sec-
tion to be removed and replaced with a replacement first tube section and possible valve or other

equipment connected to the replacement first tube section.

The object of the invention is further obtained by means of a method according to claim 23 for re-

establishing a connection of a first tube section to a pressurized isolated second tube section by
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means of an arrangement. The arrangement comprises a first type element comprising a first body
with a first sealing arrangement, and a second type element comprising a second body with a sec-
ond sealing arrangement, and wherein the second type element further comprises a displaceable
obstruction, where the second type element is arranged around a flange of the second tube sec-
tion, wherein the method comprises:

- positioning the first tube section next to the second tube section,

- arranging the first type element around a flange of the first tube section of said connection to be
formed so that the first type element and the second type element form a sealed compartment be-
tween the flange of the first tube section and the flange of the second tube section,

- arranging a connection assembly for connecting the first type element and second type element
together,

- displacing the obstruction out of a gap between the flanges of the two tube sections,

- connecting one or more bolts to form a bolt assembly between the flange of the first tube section
and the flange of the second tube section, and

- displacing the flange of the first tube section and the flange of the second tube section towards

each other so that said gap formed between the flanges of the two tube sections is closed.

According to an embodiment of the invention, the method comprises:
- removing one or more plugs from one or more opening in the flanges of the first tube section and
the second tube section prior to connecting one or more bolts to form a bolt assembly between the

flanges.

According to an embodiment of the invention, the method comprises:

- tightening the bolt assembly between the flange of the first tube section and the flange of the sec-
ond tube section, and

- removing the first type element from the first tube section and the second type element from the

second tube section.

The object of the invention is further obtained by means of a method according to claim 26 for re-
establishing a connection of a first tube section to a pressurized isolated second tube section by
means of an arrangement comprising a first type element comprising a first body with a first sealing
arrangement, and a second type element comprising a second body with a second sealing ar-
rangement, and wherein the second type element (12) further comprises a displaceable obstruc-
tion, where the first type element is positioned around a flange of a first tube section and the sec-
ond type element is positioned around a flange of a second tube section so that the first type
element and the second type element form a sealed compartment between the flange of the first
tube section and the flange of the second tube section, wherein the method comprises the steps of:
- connecting one or more bolts to form a bolt assembly between the flange of the first tube section
and the flange of the second tube section,

- displacing the obstruction out of a gap between the flanges of the two tube sections, and

- displacing the flange of the first tube section and the flange of the second tube section towards
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each other so that said gap formed between the flanges of the two tube sections is closed.

According to an embodiment of the invention, the method comprises:

- removing one or more plugs from one or more opening in the flanges of the first tube section and
the second tube section prior to connecting one or more bolts to form a bolt assembly between the
flanges.

According to an embodiment of the invention, the method comprises:

- tightening the bolt assembly between the flange of the first tube section and the flange of the sec-
ond tube section, and

- removing the first type element from the first tube section and the second type element from the
second tube section.

The object of the invention is furthermore obtain by use of an arrangement according to any of
claim 1-18.

Brief description of drawings

In the following is described examples of preferred embodiments illustrated in the accompanying

drawings, wherein:

Fig. 1-5 discloses different stages of using an arrangement according to an embodiment of

the invention for separating a connection between two pressurized flanged tube sec-

tions;
Fig. 6 discloses an arrangement according to a further embodiment of the invention;
Fig. 7 discloses a flow chart of a method for separating a connection between two pressur-

ized flanged tube sections according to an embodiment of the invention;

Fig. 8 discloses a flow chart of a method for separating a connection between two pressur-

ized flanged tube sections according to a further embodiment of the invention;

Fig. 9 discloses a flow chart of a method for re-establishing a connection of a first tube sec-
tion to a pressurized isolated second tube section according to an embodiment of the

invention;

Fig. 10 discloses a flow chart of a method for re-establishing a connection of a first tube sec-
tion to a pressurized isolated second tube section according to a further embodiment

of the invention;
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Fig. 11 discloses a flow chart of a method for re-establishing a connection of a first tube sec-
tion to a pressurized isolated second tube section according to yet another embodi-

ment of the invention; and

Fig. 12 discloses a flow chart of a method for re-establishing a connection of a first tube sec-
tion to a pressurized isolated second tube section according to yet another embodi-

ment of the invention.
In particular:

Fig. 1 discloses a first stage in which a first type element and a second type element of the
arrangement of the invention have been attached to the flanges of the two tube sec-

tions;

Fig. 2 discloses a second stage in which bolts of a bolt assembly between flanges of the
two tube sections have been removed and corresponding openings have been

plugged;

Fig. 3 discloses a third stage in which the two tube sections have been displaced away

from each other to form a gap between them:;

Fig. 4 discloses a fourth stage in which an obstruction of the arrangement has been dis-

placed into the gap; and

Fig. 5 discloses a fifth stage in which the first type element and the second type element

are separated from each other and the first tube section is removed.

Detailed description

In fig. 1-5 different stages of using of an arrangement 1 according to an embodiment of the inven-
tion for separating a pressurized connection 3 between a first tube section 5 and a section tube
section 7 are disclosed. An embodiment of the arrangement 1 will now be explained with reference
to fig. 1-5.

Fig. 1 discloses a first stage of a separating the pressurized connection 3 between the first tube
section 5 and the section tube section 7. The connection 3 is pressurized so that a pressure differ-
ence is present that acts to induce a flow of a medium in a direction from the second tube section 7

to the first tube section 5.

The arrangement 1 comprises a first type element 10 and a second type element 12 that are
adapted to cooperatively enable the separation of the pressurized connection 3. The first type ele-

ment 10 and second type element 12 are separate parts of the arrangement 1.
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The first type element 10 comprising a first body 20 that has been arranged around a flange 22 of
the first tube section 5 of the connection 3. The first type element 10 further comprises a first seal-
ing arrangement 24 arranged between the flange 22 of the first tube section 5 and the first body 20.
The first sealing arrangement 24 comprises a first sealing 26, such a sealing ring extending along
the circumference of the flange 22 of the first tube section 5. The first sealing arrangement 24 pre-
vents a leakage of the medium to an outside of the first type element 10.

The first body 20 further comprises a first flanged part 28 that extends in a direction away from the
flange 22 of the first tube section 5. In the disclosed embodiment, the first flanged part 28 extends
in parallel and beyond the extension of the flange 22 of the first tube section 5. The first flanged
part 28 has the function of providing a structure for a connection of the first part element 10 to the

section type element 12.

Correspondingly, the second type element 12 comprising a second body 30 that has been ar-
ranged around a flange 32 of the second tube section 7 of the connection 3. The second type ele-
ment 12 further comprises a second sealing arrangement 34 arranged between the flange 32 of the
second tube section 7 and the second body 30. The second sealing arrangement 34 comprises a
second sealing 36, such a sealing ring extending along the circumference of the flange 32 of the
second tube section 7. The second sealing arrangement 34 prevents a leakage of the medium to
an outside of the second type element 12.

The second body 30 further comprises a second flanged part 38 that extends in a direction away
from the flange 32 of the second tube section 7. In the disclosed embodiment, the second flanged
part 38 extends in the direction and beyond the extension of the flange 32 of the second tube sec-
tion 7. The arrangement 1 further comprises a connection assembly 40 for connecting the first
flange part 28 and the second flanged part 38 together and adjustable spaced apart from each
other. The connection assembly 40 comprises for example one or more bolts arranged in the first
flanged part 28 and the second flanged part 38.

The second type element 12 further comprising a displaceable obstruction 50, which will be dis-

cussed in further details in the following.

When arranged as in fig. 1, the first type element 10 and the second type element 12 form a sealed
compartment 52 between the flange 22 of the first tube section 5 and the flange 32 of the second
tube section 7. The extent of the sealed compartment 52 is adjusted by means of the connection

assembly 40.

The first sealing arrangement 24 and the second sealing arrangement 34 are adapted to maintain
the sealing of the sealed compartment 52 while allowing the flange 22 of the first tube section 5
and the flange 32 of the second tube section 7 to be displaced away from each other so that a gap

54 is formed of a size that allows the obstruction 50 to enter the gap 54 and isolate an opening of
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the second tube section 7. See fig 3 relating to a third stage in which the two tube sections 5, 7
have been displaced away from each other to form the gap 54 between them, and fig 4 relating to a

fourth stage in which the obstruction 50 has been displaced into the gap 54.

The connection 3 of the two tube sections 5, 7 comprises a bolt assembly 60 that holds the flanges
22, 32 together. The first body 20 and the second body 30 comprises respective openings (not
disclosed) for enabling removal of one or more bolts of the bolt assembly 60. The corresponding
openings in the flanges 22, 32 of the tube sections 5, 7 should preferably prior to a displacement of
the flanges 22, 32 be provided with plugs 62 in order to prevent a leakage of the medium. See fig.
2 relating to a second stage in which bolts of the bolt assembly 60 between the flanges 22, 32 of
the two tube sections 5, 7 have been removed and corresponding openings in the flanges 22, 32

have been provided with plugs 62.

The second type element 12 further comprises a guide member 65 adapted to guide the displace-
ment of the obstruction 50 from an open position in which the obstruction 50 is outside the gap 54
between the flanges 22, 32 and a closed position in which the obstruction 50 isolates an opening of
the second tube section 7. Preferably, the guide member 65 comprises a channel 67 in the second
body 30.

The arrangement 1 preferably further comprises a third sealing arrangement 70 between the sec-
ond body 30 and the obstruction 50. In the disclosed embodiment, the third sealing arrangement 70

comprises a pair of third sealings 72 provided on opposite sides of the obstruction 50.

The arrangement 1 is configured so that the first body 20 of the first type element 10 comprises a
protruding part 80 adapted to protrude perpendicular to the extension of the first flanged part 28.
Correspondingly, the second body 30 of the second type element 12 comprises a recess 82 di-
rected perpendicular to the extension of the second flanged part 38. The shape of the protruding
part 80 and the shape of the recess 82 are complementary so to enabling displacement of the pro-
truding part 80 within the recess 82. In fig 1, the protruding part 80 is fully inserted in the recess 82.
In fig. 3, the protruding part 80 has been partly displaced out of the recess 82 to a position in which

the protruding part 80 still is within the recess 82.

In the disclosed embodiment in fig. 1-5, the protruding part 80 of the first body 20 comprises a
tubular element and the recess 82 of the second body 30 comprises a tubular depression. Howev-
er, it shall be understood that various complementary arrangements of the protruding part 80 and

recess 82 are possible.

The arrangement 1 further comprises a fourth sealing arrangement 84 positioned in abutment be-
tween a wall section of the protruding part 80 and a wall section of the recess 82. In the disclosed
embodiment, the fourth sealing arrangement 84 comprises a ring formed fourth sealing 86. The

fourth sealing arrangement 84 is adapted to prevent a leakage of the medium from the sealed
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compartment 52 while allowing a displacement of the first type element 10 and second type ele-
ment 12 away from each other when forming the gap 54 between the flanges 22, 32 of the two tube

sections 5, 7.

After that the gap 54 between the flanges 22, 32 of the two tube sections 5, 7 has been formed and
the obstruction 50 has been displaced from the open position outside the gap 54 to the closed posi-
tion inside the gap 54, the connection 3 between the first type element 10 and the second type
element 12 can be released and the first tube section 5 can be removed from the connection 3, see
fig. 5.

In fig. 6 is an arrangement 1 for separating a connection 3 between two pressurized flanged tube

sections 5, 7 according to a further embodiment of the invention disclosed.

The embodiment in fig. 6 differs from the embodiment in fig. 1-5, in that the arrangement 1 further
comprises a lock device 90 for controllably closing and opening an entrance to the channel 67 of
the guide member 65, in which the obstruction 50 is adapted to be introduced and removed.
Thereby, the obstruction 50 and various tools can be introduced into the closed compartment 52

between the first type element 10 and the second type element 12.

In the disclosed embodiment, the lock device 90 comprises a further obstruction 92 that is control-
lably displaceable into and out of the entrance to the channel 65, thereby opening and closing the
entrance to the channel 65. When fully inserted, the further obstruction 92 is adapted to completely
close the entrance to the channel 65. Accordingly, by means of the lock device 90, the obstruction
50 and various tools can be introduced into and removed from the closed compartment 52 while
assuring that the closed compartment 52 is sufficiently sealed from the surrounding of the ar-

rangement 1 thereafter.

The embodiment in fig. 6 further differs from the embodiment in fig. 1-5, in that the arrangement 1
comprising a cleansing tool adapted to be introduced into the gap 52 between the flanges 22, 32 of
the first tube section 5 and the second tube section 7. Preferably, the cleansing tool comprises a
structure holding one or more abrasive members for engaging with the at least one of the flanges
22, 32 of the first tube section 5 and the second tube section 7. The cleansing tool may have a
similar configuration as the obstruction 50 with the difference that the cleansing tool is configured
with the one or more abrasive members. The cleansing tool is not disclosed in fig. 6. It shall be
understood that further tools maybe introduced into the gap 52 between the flanges 22, 32 of first
tube section 5 and the second tube section 7, such as a periscope or a camera for visual inspec-

tion.

The embodiment in fig. 6 further differs from the embodiment in fig. 1-5, in that the arrangement
comprises a further guide member 95 for guiding the introduction and removal of the obstruction 50

and various tools into/out of the channel 67. The further guide member 95 comprises a further
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channel 97 adapted to be alighed with the channel 67 of the guide member 65 of the second type
element 12. The further guide member 95 is adapted to be removable connected to the second
type element 12 by means of a connection device, such a bolted connection to the second type

element 12.

By means of the further guide member 95 introduction and removal of the obstruction 50 and vari-
ous tools into/out of the channel 67 is facilitated. By means of configuring the further guide member
95 removable connected to the second type element 12, the extent of the arrangement 1 can be
reduced when the arrangement 1 is in a static state. In fig. 7, a flow chart of a method for separat-
ing a connection 3 between two pressurized flanged tube sections 5, 7 according to an embodi-

ment of the invention is disclosed.

The method comprises, in a step 110, arranging the first type element 10 around a flange 22 of a
first tube section 5. Thereby, a sealed connection is arranged to the flange 22 of the first tube sec-
tion 5. Correspondingly, the method comprises, in a step 120, arranging the second type element
12 around a flange 32 of a second tube section 7 so that the first type element 10 and the second
type element 12 form a sealed compartment 52 between the flange 22 of the first tube section 5
and the flange 32 of the second tube section 7. Accordingly, the second type element 12 provides
a sealed connection to the flange 32 of the second tube section 7. Furthermore, the first type ele-
ment 10 and the second type element 12 cooperatively create the sealed compartment 52 between

the flanges 22, 32 of the two tube sections 5, 7.

The method further comprises, in a step 130, arranging a connection assembly 40 for connecting
the first type element 10 and second type element 12 together. The connection assembly 40 as-
sures that the first type element 10 and the second type element 12 are firmly connected to each

other so the sealed compartment 52 is maintained.

In a step 140, the method comprises removing one or more bolts of a bolt assembly 60 between
the flange 22 of the first tube section 5 and the flange 32 of the second tube section 7. Thereby, a

displacement of the flanges 22, 32 of the two tube section 5, 7 in relation to each other is enabled.

In a step 150, the method comprises displacing the flange 22 of the first tube section 5 and the
flange 32 of the second tube section 7 away from each other so that a gap 54 is formed within the
sealed compartment 52 between the flange 22 of the first tube section 5 and the flange 32 of the
second tube section 7. The displacement of the flanges 22, 32 of the two tube sections 5, 7 may be
induced by the internal pressure at the connection 3 between the tube sections 5, 7. Alternatively, a
force may be applied to separate the flanges 22, 32 from each other. Thereby, the gap 54 is

formed between the flanges 22, 32 within the sealed compartment 52.

In a step 160, the method comprises displacing the obstruction 50 into the gap 54 between the
flange 22 of the first tube section 5 and the flange 32 of the second tube section 7. Thereby, the
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opening of the second tube section 7 is closed and the second tube section 7 is isolated from the
first tube section 5, and the repair or replacement operation on the first tube section 5 may be

started.

In fig. 8 a flow chart of a method for separating a connection 3 between two pressurized flanged

tube sections 5, 7 according to a further embodiment of the invention is disclosed.

The further embodiment of the method differs from the embodiment in fig. 7 in that the method
further comprises, in a step 145, plugging one or more opening in in the flanges 22, 32 of the first
tube section 5 and the second tube section 7 formed after the removal of the bolt assembly 60. By
means of providing plugs 62 to the opening in the flanges 22, 32 of the tube sections 5, 7, a leak-

age of the medium to an outside is prevented.

In a step 170, the method further comprises disconnecting the connection assembly 40 between
the first type element 10 and second type element 12, and in a step 180, separating the first type
element 10 from the second type element 12. Thereby, the sealed compartment 52 is opened up

for the removal of the first tube section 5.

In a step 190, the method comprise draining the first tube section 5 and possible tube sections
connected to the first tube section 5. Thereby, the first tube section 5 is prepared for removal. In a

step 195, the method comprises removing the first tube section 5 from the connection 3.

In fig. 9 a flow chart of a method for re-establishing a connection 3 of a first tube section 5to a
pressurized isolated second tube section 7 according to an embodiment of the invention is dis-

closed.

The method comprises, in a step 210, positioning the first tube section 5 next to the second tube
section 7, and in a step 220, arranging the first type element 10 around a flange 22 of the first tube
section 5 of the connection 3 to be formed so that the first type element 10 and the second type
element 12 form a sealed compartment 52 between the flange 22 of the first tube section 5 and the
flange 32 of the second tube section 7. The second type element 12 being arranged around the
flange 32 of the second tube section 7 and the obstruction 50 being inserted in the gap 54 so that
the obstruction 50 isolates the opening of the second tube section 7. The first type element 10 and
the second type element 12 are arranged in engagement so that the sealed compartment 52 is
formed between the flanges 22, 32 of the two tube sections 5, 7.

The method comprises, in a step 230, arranging a connection assembly 40 for connecting the first
type element 10 and second type element 12 together. Thereby, it is assured that the first type

element 10 and the second type element 12 are firmly attached together. The method further com-
prises, in a step 240, connecting one or more bolts to form a bolt assembly 60 between the flange
22 of the first tube section 5 and the flange 32 of the second tube section 7. Thereby, a connection

is formed that holds the flanges 22, 32 of the two tube sections 5, 7 together.
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The method comprises, in a step 250, displacing the obstruction 50 out of the gap 54 between the
flanges 22, 32 of the two tube sections 5, 7. Thereby, the medium within the tubing is allowed to
flow from the second tube section 7 to the first tube section 5. Thereafter, the method comprises, in
a step 260, displacing the flange 22 of the first tube section 5 and the flange 32 of the second tube
section 7 towards each other so that the gap 54 between the flanges 22, 32 of the two tube sec-
tions 5, 7 is closed. Thereby, the connection 3 between the first tube section 5 and the second tube

section 7 has been re-established while the second tube section 7 was in a pressurized state.

In fig. 10 a flow chart of a method for re-establishing a connection 3 of a first tube section 5 to a
pressurized isolated second tube section 7 according to a further embodiment of the invention is

disclosed.

The further embodiment of the method differs from the embodiment in fig. 9 in that the method
further comprises, in a step 235, removing one or more plugs 62 from one or more opening in the
flanges 22, 32 of the first tube section 5 and the second tube section 7 prior to connecting one or
more bolts to form a bolt assembly 60 between the flanges 22, 32. Moreover, the further embodi-
ment comprises, in a step 270, tightening the bolt assembly 60 between the flange 22 of the first
tube section 5 and the flange 32 of the second tube section 7. Thereby, a firm attachment of the
flanges 22, 32 of the connection 3 between the first tube section 5 and the second tube section 7 is
assured. The method further comprises, in a step 280, removing the first type element 10 from the
first tube section 5 and the second type element 12 from the flange 32 of a second tube section 7.
The connection 3 has been re-established and the sealed compartment 52 over the flanges 22, 32

of the two tube sections 5, 7 is no longer necessary.

In fig. 11 a flow chart of a method for re-establishing a connection of a first tube section 5to a
pressurized isolated second tube section 7 according to yet another embodiment of the invention is
disclosed. The embodiment in fig. 11 differs from the embodiment in fig. 9 in that the method is
initiated from a state, in which the first type element 10 is positioned around a flange 22 of the first
tube section 5 and the second type element 12 is positioned around the flange 32 of the second
tube section 7 so that the first type element 10 and the second type element 12 form the sealed
compartment 52 between the flanges 22, 32 of the first tube section 5 and the second tube section
7.

The method comprises, in a step 240, connecting one or more bolts to form a bolt assembly 60
between the flange 22 of the first tube section 5 and the flange 32 of the second tube section 7.
Thereby, a connection is formed that holds the flanges 22, 32 of the two tube sections 5, 7 togeth-

er.

The method comprises, in a step 250, displacing the obstruction 50 out of the gap 54 between the
flanges 22, 32 of the two tube sections 5, 7. Thereby, the medium within the tubing is allowed to

flow from the second tube section 7 to the first tube section 5. Thereafter, the method comprises, in
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a step 260, displacing the flange 22 of the first tube section 5 and the flange 32 of the second tube
section 7 towards each other so that the gap 54 between the flanges 22, 32 of the two tube sec-
tions 5, 7 is closed. Thereby, the connection 3 between the first tube section 5 and the second tube

section 7 has been re-established while the second tube section 7 was in a pressurized state.

In fig. 12 a flow chart of a method for re-establishing a connection 3 of a first tube section (5) to a
pressurized isolated second tube section (7) according to yet another embodiment of the invention

is disclosed.

The embodiment in fig. 12 differs from the embodiment in fig. 11, in that the method comprises, in a
step 270, tightening the bolt assembly 60 between the flange 22 of the first tube section 5 and the
flange 32 of the second tube section 7. Thereby, a firm attachment of the flanges 22, 32 of the
connection 3 between the first tube section 5 and the second tube section 7 is assured. The meth-
od further comprises, in a step 280, removing the first type element 10 from the first tube section 5
and the second type element 12 from the flange 32 of a second tube section 7. The connection 3
has been re-established and the sealed compartment 52 over the flanges 22, 32 of the two tube
sections 5, 7 is no longer necessary. It should be noted that the above-mentioned embodiments
illustrate rather than limit the invention, and that those skilled in the art will be able to design many

alternative embodiments without departing from the scope of the appended claims.

For example, it shall be understood that the first body 20 of the first type element 10 and the sec-
ond body 30 of the second type element 12 may be of any suitable material for the purpose of
forming the sealed compartment 52. The first body 20 and second body 30 comprise for example
mainly a metallic construction material, such as steel, stainless steel, aluminum, etcetera, or a pol-
ymeric construction material, such Polypropylene, Polyurethane, Polyvinylchloride, etcetera. Like-
wise, it shall be understood that sealing arrangements 24, 34, 70, 84 and the obstruction 50 may
be of any suitable material for sealing against the applicable material of the first tube section 5 and
second tube section 7.

In the claims, any reference signs placed between parentheses shall not be construed as limiting
the claim. Use of the verb "comprise" and its conjugations does not exclude the presence of ele-
ments or steps other than those stated in a claim. The article "a" or "an" preceding an element
does not exclude the presence of a plurality of such elements. The mere fact that certain measures
are recited in mutually different dependent claims does not indicate that a combination of these
measures cannot be used to advantage.
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Claims

An arrangement (1) for separating a connection (3) between two pressurized flanged tube
sections (5,7),c haracterised in thatthe arrangement (1) comprises
- afirst type element (10) comprising a first body (20) adapted to be arranged around a
flange (22) of a first tube section (5) of said connection (3), and which first body (20) com-
prising a first sealing arrangement (24},

- a second type element (12) comprising a second body (30) adapted to be arranged
around a flange (32) of a second tube section (7) of said connection (3), and which second
body (30) comprising a second sealing arrangement (34), and wherein the second type el-
ement (12) further comprises a displaceable obstruction (50),

wherein the first type element (10) and the second type element (12) are adapted to form a
sealed compartment (52) between the flange (22) of the first tube section (5) and the
flange (32) of the second tube section (7), and the first sealing arrangement (24) and the
second sealing arrangement (34) are adapted to maintain the sealing of the sealed com-
partment (52) while allowing the flange (22) of the first tube section (5) and the flange (32)
of the second tube section (7) to be displaced away from each other so that a gap (54) is

formed, which allows the obstruction (50) to enter and isolate the second tube section (7).

The arrangement (1) according to claim 1, wherein the first sealing arrangement (24) com-
prises a first sealing (26) adapted to be in abutment with the flange (22) of the first tube
section (5) and the second sealing arrangement (34) comprises a second sealing (36)

adapted to be in abutment with the flange (32) of the second tube section (7).

The arrangement (1) according to claim 2, wherein the first sealing (26) and the second
sealing (36) are ring-formed and are adapted to abut along the outer circumference of the

flanges (22, 32) of the respective first tube section (5) and second tube section (7).

The arrangement (1) according to any of the previous claims, wherein the second type el-
ement (12) further comprises a guide member (65) adapted to guide the displacement of
the obstruction (50) from an open position in which the obstruction (50) is outside said gap
(54) between the flanges (22, 32) and a closed position in which the obstruction (50) iso-

lates an opening of the second tube section (7).

The arrangement (1) according to claim 4, wherein the guide member (65) comprises a
channel (67) in the second body (30).

The arrangement (1) according to claim 5, wherein the arrangement (1) comprises an en-
trance to the channel (67) for introducing the obstruction (50) and a lock device (90) for

controllably closing and opening the entrance to the channel (67).
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The arrangement (1) according to claim 8, wherein the lock device (90) comprises a further
obstruction (92) controllably displaceable into and out of the entrance to the channel (67)

for opening and closing the entrance to the channel (67).

The arrangement (1) according to any of the previous claims, wherein the arrangement (1)
further comprises a cleansing tool adapted to be introduced into the gap (54) between the
flange (22) of the first tube section (5) and the flange (32) of the second tube section (7).

The arrangement (1) according to any of the previous claims, wherein the cleansing tool
comprises a structure holding one or more abrasive members for engaging with the at least

one of the flanges (22, 32) of the first tube section (5) and the second tube section (7).

The arrangement (1) according to any of claim 5-9, wherein arrangement comprises a fur-
ther guide member (95) for guiding the introduction of the obstruction (50) into the chan-
nel(67), which further guide member (95) is adapted to be removable connected to the
second type element (12).

The arrangement (1) according to any of the previous claims, wherein the arrangement (1)
further comprises a third sealing arrangement (70) between the second body (30) and the
obstruction (50).

The arrangement (1) according to claim 11, wherein the third sealing arrangement (70)
comprises a pair of third sealings (72).

The arrangement (1) according to any of the previous claims, wherein the first body (20)
comprises a first flanged part (28) and the second body (30) comprises a second flanged
part (38), and the arrangement (1) further comprises a connection assembly (40) for con-
necting the first flange part (28) and the second flanged part (38) together adjustable
spaced apart from each other.

The arrangement (1) according to claim 13, wherein the first body (20) comprises a pro-
truding part (80) adapted to protrude perpendicular to the extension of the first flanged part
(28) and the second body (30) comprises a recess (82) directed perpendicular to the ex-
tension of the second flanged part (38), wherein the shape of the protruding part (80) and
the shape of the recess (82) are complementary for enabling displacement of the protrud-
ing part (80) within the recess (82).

The arrangement (1) according to claim 14, wherein the protruding part (82) of the first
body (20) comprises a tubular element and the recess (82) of the second body (30) com-

prises a tubular depression.
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The arrangement (1) according to any of claim 14-15, wherein the arrangement (1) com-
prises a fourth sealing arrangement (84) positioned in abutment between a wall section of

said protruding part (80) and a wall section of said recess (82).

The arrangement (1) according to claim 16, wherein the fourth sealing arrangement (84)

comprises a fourth ring-formed sealing (86).

The arrangement (1) according to any of the previous claims, wherein the first body (20)
and the second body (30) comprises respective openings for enabling removal of one or
more bolts of a bolt assembly (60) between the flange (22) of the first tube section (5) and

the flange (32) of the second tube section (7).

A method for separating a connection (3) between two pressurized flanged tube sections
by means of an arrangement (1) comprising a first type element (10) comprising a first
body (20) comprising a first sealing arrangement (24), and a second type element (12)
comprising a second body (30) comprising a second sealing arrangement (34), and where-
in the second type element (12) further comprises a displaceable obstruction (50), wherein
the method comprises:

- arranging the arrangement (1) on the connection (3) so that the first type element (10) is
positioned around a flange (22) of a first tube section (5) and the second type element (12)
is positioned around a flange (32) of a second tube section (7), and so that the first type el-
ement (10) and the second type element (12) form a sealed compartment (52) between the
flange (22) of the first tube section (5) and the flange (32) of the second tube section (7),

- arranging a connection assembly (40) so that the first type element (10) and second type
element (12) exert a force on the flanges (22, 32) of the first tube section (5) and the sec-
ond tube section (7},

- removing one or more bolts of a bolt assembly (60) between the flange (22) of the first
tube section (5) and the flange (32) of the second tube section (7},

- displacing the flange (22) of the first tube section (5) and the flange (32) of the second
tube section (7) away from each other so that a gap (54) is formed within the sealed com-
partment (52) between the flange (22) of the first tube section (5) and the flange (32) of the
second tube section (7), and

- displacing the obstruction (50) into the gap (54) between the flange (22) of the first tube
section (5) and the flange (32) of the second tube section (7).

The method according to claim 19, wherein the method further comprises
- plugging one or more opening in in the flanges (22, 32) of the first tube section (5) and

the second tube section (7) formed after the removal of the bolt assembly (60).

The method according to any of claim 19-20, wherein the method comprises

- arranging the first type element (10) around a flange (22) of a first tube section (5) of said
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connection (3), and

- arranging the second type element (12) around a flange (32) of a second tube section (7)
of said connection (3) so that the first type element (10) and the second type element (12)
form a sealed compartment (52) between the flange (22) of the first tube section (5) and

the flange (32) of the second tube section (7).

The method according to any of claim 19-21, wherein the method further comprises

- disconnecting the connection assembly (40) between the first type element (10) and sec-
ond type element (12},

- separating the first type element (10) from the second type element (12),

- draining the first tube section (5) and possible tube sections connected to the first tube
section (5), and

- removing the first tube section (5) from the connection (3).

A method for re-establishing a connection (3) of a first tube section (5) to a pressurized iso-
lated second tube section (7) by means of an arrangement (1) comprising a first type ele-
ment (10) comprising a first body (20) with a first sealing arrangement (24), and a second
type element (12) comprising a second body (30) with a second sealing arrangement (34),
and wherein the second type element (12) further comprises a displaceable obstruction
(50), where the second type element (12) is arranged around a flange of the second tube
section (7}, wherein the method comprises:

- positioning the first tube section (5) next to the second tube section (7),

- arranging the first type element (10) around a flange (22) of the first tube section (5) of
said connection (3) to be formed so that the first type element (10) and the second type el-
ement (12) forms a sealed compartment (52) between the flange (22) of the first tube sec-
tion (5) and the flange (32) of the second tube section (7),

- arranging a connection assembly (40) for connecting the first type element (10) and sec-
ond type element (12) together,

- connecting one or more bolts to form a bolt assembly (60) between the flange (22) of the
first tube section (5) and the flange (32) of the second tube section (7),

- displacing the obstruction (50) out of a gap (54) between the flanges (22, 32) of the two
tube sections (5, 7),

and

- displacing the flange (22) of the first tube section (5) and the flange (32) of the second
tube section (7) towards each other so that said gap (54) formed between the flanges (22,

32) of the two tube sections is closed.

The method according to claim 23, wherein the method comprises:
- removing one or more plugs (62) from one or more opening in the flanges (22, 32) of the
first tube section (5) and the second tube section (7) prior to connecting one or more bolts

to form a bolt assembly (60) between the flanges (22, 32).
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The method according to any of claim 23-24, wherein the method comprises:

- tightening the bolt assembly (60) between the flange (22, 32) of the first tube section (5)
and the flange of the second tube section (7), and

- removing the first type element (10) from the first tube section (5) and the second type el-

ement (12) from the second tube section (7).

A method for re-establishing a connection (3) of a first tube section (5) to a pressurized iso-
lated second tube section (7) by means of an arrangement (1) comprising a first type ele-
ment (10) comprising a first body (20) with a first sealing arrangement (24), and a second
type element (12) comprising a second body (30) with a second sealing arrangement (34),
and wherein the second type element (12) further comprises a displaceable obstruction
(50), where the first type element (10) is positioned around a flange (22) of a first tube sec-
tion (5) and the second type element (12) is positioned around a flange (32) of a second
tube section (7) so that the first type element (10) and the second type element (12) form a
sealed compartment (52) between the flange (22) of the first tube section (5) and the
flange (32) of the second tube section (7), wherein the method comprises the steps of:

- connecting one or more bolts to form a bolt assembly (60) between the flange (22) of the
first tube section (5) and the flange (32) of the second tube section (7),

- displacing the obstruction (50) out of a gap (54) between the flanges (22, 32) of the two
tube sections (5, 7), and

- displacing the flange (22) of the first tube section (5) and the flange (32) of the second
tube section (7) towards each other so that said gap (54) formed between the flanges (22,

32) of the two tube sections is closed.

The method according to claim 26, wherein the method comprises:

- removing one or more plugs (62) from one or more opening in the flanges (22, 32) of the
first tube section (5) and the second tube section (7) prior to connecting one or more bolts
to form a bolt assembly (60) between the flanges (22, 32).

The method according to any of claim 26-27, wherein the method comprises:

- tightening the bolt assembly (60) between the flange (22, 32) of the first tube section (5)
and the flange of the second tube section (7), and

- removing the first type element (10) from the first tube section (5) and the second type el-
ement (12) from the second tube section (7).

Use of an arrangement (1) according to any of claim 1-18.



PCT/NO2017/050206

WO 2018/101835

1/11

-

o

7

Fig. 1



PCT/NO2017/050206

2/11

3
Od

WO 2018/101835

Fig. 2



PCT/NO2017/050206

3/11

& o
o8] O
od

oy
o

N B

RN

RN
i

/ 7

e ol

WO 2018/101835

Fig. 3



PCT/NO2017/050206

WO 2018/101835

4/11

Fig. 4



PCT/NO2017/050206

WO 2018/101835

5/11

© &
. /
P
%//MW N .. " ©
00~
op
P

Fig. 5



WO 2018/101835 PCT/NO2017/050206
6/11

12 10

Fig. 6



WO 2018/101835 PCT/NO2017/050206
7/11

110
h 4 /”W
ARRANGING 1:3T TYPE ELEMENT AT 1:8T TUBE SECTION
120
N o
ARRANGING 2:ND TYPE ELEMENT AT 2:ND TUBE SECTION
130
N /-"-----
ARRANGING CONNECTION ASSEMBLY FOR CONNECTION OF
1:5T TYPE ELEMENT AND 2:ND TYPE ELEMENT 140
9 —
REMOVING BOLT ASSEMBLY BETWEEEN TUBE SECTIONS
150
¥ —
DISPLACING FLANGES OF TUBE SECTIONS AWAY FROM EACH OTHER TO FORM A GAP
160
Ny T
DISPLACING OBSTRUCTION INTO GAP

Fig. 7



WO 2018/101835 PCT/NO2017/050206

8/11

110
A /m
ARRANGING 18T TYPE ELEMENT AT 1:87 TUBE SECTION
120
N /-------
ARRANGING 2:ND TYPE ELEMENT AT 2:ND TUBE SECTION
130
¢ /------.
ARRANGING CONNECTION ASSEMBLY FOR CONNECTION OF
15T TYPE ELEMENT AND 2:ND TYPE ELEMENT 140
e f.............
REMOVING BOLT ASSEMBLY BETWEEEN TUBE SECTIONS
145
& /.............
PLUGGING OPENINGS IN FLANGES OF TUBE SECTIONS
150
L4 /..............
DISPLACING FLANGES OF TUBE SECTIONS AWAY FROM EACH OTHER TO FORM A GAP
160
4 e
DISPLACING OBSTRUCTION INTO GAP
170
& /,............,
DISCONNECTING CONNECTION ASSEMBLY BETWEEN
1:3T TYPE ELEMENT AND 2:ND TYPE ELEMENT 180
N p——
SEPARATING 1:8T TYPE ELEMENT FROM 2:ND TYPE ELEMENT
180
A4 /.............
DRAINING 1:8T TUBE SECTION
" 160

REMOVING 1:5T TUBE SECTION FROM CONNECTION

Fig. 8



WO 2018/101835 PCT/NO2017/050206
9/11

210
A4 /"""""'"
POSITIONING 1:8T TUBE SECTION NEXT TO 2:ND TURBE SECTION
220
Ny o
ARRANGING 1:ND TYPE ELEMENT AT 1:ND TUBE SECTION
230
Ny Vo
ARRANGING CONNECTION ASSEMBLY FOR CONNECTION OF
1:8T TYPE ELEMENT AND 2:ND TYPE ELEMENT 540
7 S
CONNECTING BOLT ASSEMBLY BETWEEEN TUBE SECTIONS
250
N P
DISPLACING OBSTRUCTION QUT OF GAP BETWEEN FLANGES OF TUBE SECTIONS
260
¥ ——
DISPLACING FLANGES OF TUBE SECTIONS TOWARDS EACH OTHER TO CLOSE GAP

Fig. 9



WO 2018/101835

PCT/NO2017/050206

10/11

]
-

\3

POSITIONING 1:8T TUBE SECTION NEXT TO 2:ND TUBE SECTION

o

~

4

?

ARRANGING 1:ND TYPE ELEMENT AT 1:ND TUBE SECTION

\S]
o

~

4

?

ARRANGING CONNECTION A

SSEMBLY FOR CONNECTION OF

1:5T TYPE ELEMENT AND 2:ND TYPE ELEMENT

N
{2
6}

A

4

REMOVING PLUGS FROM FLANGES OF TUBE SECTIONS

A

s

)

CONNECTING BOLT AGSEMBLY BETWEEEN TUBE SECTIONS

h

4

250

DISPLACING OBSTRUCTION OUT OF GAP BETWEEN FLANGES OF TUBE SECTIONS

A

4

DISPLACING FLANGES OF TUBE SECTION

S TOWARDS EACH OTHER TO CLOSE GAP

N

a

N )

TIGHTENING BOLT ASSEMBLY

280

R

4

<

REMOVING 1:57 TYPE ELEMENT AND 2:ND TYPE ELEMENT FROM TUBE SECTIONS

Fig. 10



WO 2018/101835

PCT/NO2017/050206

240
< O
CONNECTING BOLT ASSEMBLY BETWEEEN TUBE SECTIONS
250
< P
DISPLACING OBSTRUCTION OUT OF GAP BETWEEN FLANGES OF TUBE SECTIONS
260
N /............
DISPLACING FLANGES OF TUBE SECTIONS TOWARDS EACH OTHER TO CLOSE GAP
¥
Fig. 11
240
N o
CONNECTING BOLT ASSEMBLY BETWEEEN TUBE SECTIONS
250
& L
DISPLACING OBSTRUCTION OUT OF GAP BETWEEN FLANGES OF TUBE SECTIONS
T 260
VA
DISPLACING FLANGES OF TUBE SECTIONS TOWARDS EACH OTHER TO CLOSE GAP
270
N /.............
TIGHTENING BOLT ASSEMBLY
280
A4 /.............
REMOVING 1:87 TYPE ELEMENT AND 2:ND TYPE ELEMENT FROM TUBE SECTIONS

Fig. 12




INTERNATIONAL SEARCH REPORT

International application No.

PCT/NO2017/050206

A.

CLASSIFICATION OF SUBJECT MATTER

F16L 55/105 (2006.01)i; F16L 55/16 (2006.01)i; F16L 55/168 (2006.01)i; F16L 55/18 (2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B.

FIELDS SEARCHED

F16L 55/105; F16L 55/16; F16L 55/168; F16L 55/18

Minimum documentation searched (classification system followed by classification symbols)

DK, NO, SE, FI: Classes as above.

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPODOC, WPIL, FULL TEXT: ENGLISH, GERMAN, FRENCH

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
US 4271870 A (BUTLER J L ET AL) 09 June 1981 (1981-06-09)
Column 1 lines 8-13, column 2 line 58-column 3 line 15, claim 9 and Fig. 1
A 1-29
WO 02/086375 Al (TONISCO SYSTEM OY ET AL) 31 October 2002 (2002-10-31)
Abstract and Fig. 6-10
A 1-29
US 6776184 B1 (MAICHEL J ET AL) 17 August 2004 (2004-08-17)
Abstract and Fig. 2
A 1-29
GB 2341432 A (SPENCE R) 15 March 2000 (2000-03-15)
Abstract and Fig. 1,2
A 1-29

DFurther documents are listed in the continuation of Box C.

See patent family annex.

£

NG

“R

“p

“”

“pr

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is

cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later than
the priority date claimed

«Tr

ey

wy

“ &

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

23 October 2017

Date of mailing of the international search report

23 October 2017

Name and mailing address of the I[SA/XN
Nordic Patent Institute
Nordic Patent Institute,
Helgeshoj Allé 81,
2630 Taastrup
Telephone No. +45 43 50 85 00
Facsimile No. +4543508008

Authorized officer

Tatiana Mortensen

Telephone No. +47 22 38 74 28

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/NO2017/050206
. Patc.ant document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
us 4271870 A 09 June 1981 NONE
WO 02/086375 Al 31 October 2002 NONE
us 6776184 Bl 17 August 2004 WO 2004079203 Al 16 September 2004
us 2004222399 Al 11 November 2004
EP 1599675 Al 30 November 2005
Jp 2006515406 A 25 May 2006
Jp 20100060134 A 18 March 2010
GB 2341432 A 15 March 2000 NONE

Form PCT/ISA/210 (patent family annex) (January 2015)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - wo-search-report
	Page 36 - wo-search-report

