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A device (1) for operation on a pressurized bolt
connection (3) between a first flanged tubular (5)
and a second flanged tubular (7). The device (1)
comprises a first clamping member (20) with a first
contact portion (32a) adapted to bear against the
flange (12) of the first tubular (5), a second
clamping member (22) with a second contact
portion (32b) adapted to bear against the flange
(12) of the second tubular (7), and a connection
arrangement (25) for pulling the first clamping
member (20) and second clamping member (22)
together. The first contact portion (32a) and the
second contact portion (32b) are adapted to bear
at an inner part (35) of the flanges (12) between L~ 2\
the bolts (8) of the bolt connection (3) and the

body (10) of the two tubulars (5, 7).
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A DEVICE FOR OPERATION ON A PRESSURIZED BOLT CONNECTION BETWEEN A FIRST
FLANGED TUBULAR AND A SECOND FLANGED TUBULAR

Introduction

The present invention relates to a device for operation on a pressurized bolt connection between a
first flanged tubular and a second flanged tubular. The device comprises a first clamping member
and a second clamping member. The first clamping member comprising a first body with a first
contact portion adapted to bear against the flange of the first tubular. The second clamping mem-
ber comprising a second body with a second contact portion adapted to bear against the flange of
the second tubular. The device further comprises a connection arrangement for pulling the first
clamping member and second clamping member together with a force that is transferred to the

flanges of the first tubular and second tubular.

The present invention further relates to a method for operation on a pressurized bolt connection by

means of the device of the invention and use of the device of the invention.
Prior art

Pipe installations for conducting a medium, such as pipelines and etcetera, are generally con-
structed from a plurality of flanged tubulars that are connected by means of a bolt connection com-
prising a plurality of bolts in the flanges of the tubulars. Such pipe installations are used in a wide
variety of processing industries, operation of hydrocarbon wells, etcetera, and are often in use un-
der pressurized condition for a long duration of operation. After a period of time, the bolts may start
corroding, in particular in case the pipe installation is located in a corrosive environment. Also a
leakage of the medium at the bolt connection or adjacent to the bolt connection may enhance to
the corrosion of the bolts.

It is often desired to replace the bolts of the bolt connection without depressurizing the pipe installa-
tions. Alternatively, it is desired to postpone the replacement work of the bolt connection while as-
suring the integrity of the bolt connection during the continued operation of the pipe installation. In
order to achieve this, a so called hot bolting operation is performed, in which a clamp is positioned

at the flanges of the bolt connection and acts to maintain sufficient compression of the flanges of
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the two tubulars, thereby securing the connection and allowing the bolts of the bolt connection to
be replaced.

A problem with prior art hot bolting operation, is that the clamp increases the force in which the
flanges are connected, and accordingly, the force subjected to a gasket between the flanges is
increased, which may result in that the gasket becomes permanently damaged. A further problem
with prior art hot bolting clamps is that when the flanges are further compressed, a moment is sub-
jected to the gasket resulting in an uneven load on the gasket, and in particular, the edges of the
gasket may be compressed to permanent damage. The uneven load may also reorient the gasket
to a slanted state between the flanges that may result in a leakage of the medium that is conducted
by the tubulars.

Summary of the invention

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. The object is achieved through features,
which are specified in the description below and in the claims that follow. In particular, an object of
the invention is to provide a device for operation on a pressurized bolt connection between a first
flanged tubular and a second flanged tubular, which reduces the problem of damage on a gasket
between the flanges.

This object is provided by means of a device comprising

- a first clamping member comprising a first body with a first contact portion adapted to bear
against the flange of the first tubular,

- a second clamping member comprising a second body with a second contact portion adapted to
bear against the flange of the second tubular, and

- a connection arrangement for pulling the first clamping member and second clamping member
together with a force that is transferred to the flanges of the first tubular and second tubular.

The device is characterized in that the bolt connection comprises a plurality of bolts arranged in the
flanges between the first tubular and the second tubular at a distance from the body of the tubular,
wherein the first contact portion and the second contact portion are adapted to bear at an inner part

of the flanges between the bolts and the body of the first tubular and the second tubular.

The first clamping member and second clamping member are pulled towards each other while act-
ing on the flanges of the respective first and second tubular. By means of configuring the two
clamping members so that the first contact portion and the second contact portion bear at the inner
part of the respective flange between the bolts and the body of the tubular, the moment subjected
by the device to the gasket between the two flanges is eliminated or reduced.

Accordingly, the device has the advantage of reducing the risk of damage to the gasket when re-

placing bolts of a pressurized bolt connection between the two tubulars or when adding the device
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for the purpose of securing the continued operation of the bolt connection between the two tubu-
lars.

According to an embodiment of the invention, the first contact portion and the second contact por-
tion are configured so that a main portion of the force from the connection arrangement is trans-
ferred through said inner part of the flanges, preferably more than 80% of the force from the con-
nection arrangement is transferred through said inner part of the flanges, more preferable all or
substantially all of the force from the connection arrangement is transferred through said inner part
of the flanges. In order to reduce the moment subject to the gasket between the flanges, as much
of the force as possible is directed through the inner part of the flanges, and when possible due to
configuration of the flanges and bolt connection, all of the force is directed through the inner part of

the flanges.

According to an embodiment of the invention, the respective first contact portion and second con-
tact portion extend along a main portion of circumference at the inner part of the respective flange,
preferably the full circumference at the inner part of the respective flange. In order to reduce the
moment subject to the gasket between the flanges, it is preferable to have the first contact portion
and the second contact portion extending along as much of the circumference at the inner part of
the flanges, and when possible due to configuration of the flanges and bolt connection, extending
along the full circumference at the inner part of the respective flange.

According to an embodiment of the invention, the flanges of the first tubular and the second tubular
comprises a raised face on which a gasket is positioned, wherein a main portion of the force from
the connection arrangement is transferred at a position in line with said raised face, preferably
more than 80% of the force from the connection arrangement is transferred at a position in line with
said raised face, more preferable all or substantially all of the force from the connection arrange-
ment is transferred at a position in line with said raised face. Flanges are configured with raised
faces in order to provide a defined position for the gasket between the flanges. By means of con-
figuring the device so that the first contact portion and the second contact portion directs the force
in line with the raised faces, the moment subject to the gasket between the flanges at the raised

surfaces is eliminated or reduced.

According to an embodiment of the invention, the flanges of the first tubular and the second tubular
typically comprises one of raised face, a flat face or a ring joint on which a gasket is positioned,
wherein a main portion of the force from the connection arrangement is transferred at a position in
line with said gasket, preferably more than 80% of the force from the connection arrangement is
transferred at a position in line with said gasket, more preferable all or substantially all of the force
from the connection arrangement is transferred at a position in line with said gasket. According to
an embodiment of the invention, the respective first contact portion and second contact portion
extend along a main portion of circumference in line with said raised face, preferably the full cir-

cumference at the inner part of the respective flange in line with said raised face.
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According to an embodiment of the invention, the first body and second body comprising a respec-
tive flanged part adapted to extend away from the body of the first tubular and second tubular, and
which respective flanged part comprises attachment means for the connection arrangement and a
contact lip comprising the respective first contact portion and second contact portion arranged pro-

truding from the flanged part towards the flange of the first tubular and second tubular.

According to an embodiment of the invention, each of the first clamping member and the second
clamping member are arranged in at least two separate parts, and wherein the device comprises a
further connection arrangement for holding the separate parts of the first clamping member and the
second clamping member together. The two claiming members are arranged in two or more sepa-

rate parts for positioning at the respective flanges.

According to an embodiment of the invention, the further connection arrangement comprises over-
lapping parts between the respective parts of the first body and the second body, and attachment
means for holding the overlapping parts together. By configuring the two or more parts of the first
body and the second body so that they overlap each other, a compact design of the device is ob-
tained and the number of parts of the device involved in the connection to the flanges is kept to a

minimum.

According to an embodiment of the invention, the further connection arrangement comprises a
connection member configured to be arranged so that it overlaps the respective parts of the first
body and the second body, and attachment means for attaching the connection member to respec-
tive parts of the first body and the second body. By means of using a separate connection member,
the connection may be easier when the space available at the flanges is restricted, such as due to
a connected valve assembly.

According to an embodiment of the invention, the connection member comprises two or more disc
shaped elements adapted to overlap a corresponding intersection between the two or more parts of
the respective first body and second body. By means of arranging connection member as disc
shaped elements, the device is arranged compact and can be installed at bolt connection where

the available space at the flanges is restricted.

According to an embodiment of the invention, the connection arrangement comprises further bolts
and the further connection arrangement is arranged on the further bolts of the connection arrange-
ment. By means of employing the further bolts of the connection arrangement for both pulling the
two clamping members together and for holding separate parts of the first body and second body
together, a compact design of the device is obtained and the number of parts of the device involved
is kept to a minimum.

According to an embodiment of the invention, at least one of the first body and the second body is

configured with opening for enabling access to the bolts of the bolt connection. By means of the
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openings, it is possible to release the set of bolts of the bolt connection and replace the bolts with a
new set of bolts.

The object of the invention is further obtained by means of a method for operation on a pressurized
bolt connection between a first flanged tubular and a second flanged tubular by means of a device
according to any of above embodiment of the invention. The method comprises the step of:

- positioning the first clamping member on the flange of the first tubular so that the first contact
portion bears against an inner part of the flange between the bolts and the body of the first tubular,
- positioning the second clamping member on the flange of the second tubular so that the second
contact portion bears against an inner part of the flange between the bolts and the body of the sec-
ond tubular, and

- connecting the first clamping member and the second clamping member together by means of the
connection arrangement so that the first clamping member and the second clamping member are
pulled towards each other with a force that is transferred to the flanges of the first tubular and sec-
ond tubular.

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

- replacing bolt of the bolts connection with new set of bolts,

- disconnecting the connection arrangement, and

- removing the first clamping member and the second clamping member from the respective flange

of the first tubular and second tubular.

The object of the invention is further obtained by means of use of device according to any of above

embodiments of the invention.

Brief description of drawings

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

drawings, wherein:

Fig. 1 discloses a schematic view of a cross section of a device for operation on a pressur-
ized bolt connection between a first flanged tubular and a second flanged tubular ac-

cording to an embodiment of the invention;

Fig. 2a discloses a side view of a first clamping member of a device according to a further

embodiment of the invention;

Fig. 2b discloses a side view of the first clamping member in fig. 2a arranged at a flange of a

first tubular;

Fig. 3a discloses a side view of one part of a first clamping member of a device according to
a further embodiment of the invention;
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Fig. 3b discloses a side view of two parts of the first clamping member in fig. 3a arranged

connected at a flange of a first tubular; and

Fig. 4 discloses a flow chart of a method for operation on a pressurized bolt connection

according to an embodiment of the invention.

Detailed description

In fig. 1 a schematic view of a cross section of a device 1 for operation on a pressurized bolt con-
nection 3 between a first flanged tubular 5 and a second flanged tubular 7 is disclosed. The bolt
connection 3 comprises a plurality of bolts 8 arranged between the flange of the first tubular 5 and
the flange of the second tubular 7. The first tubular 5 and the second tubular 7 comprise a respec-

tive body 10 and a flange 12.

In fig. 1, the flange 12 of the first tubular 5 and the second tubular 7 comprise a respective raised
face 14 on which a gasket 16 is arranged. The raised face 14 is in the form a plateau that provides

a defined position for the gasket 16.

The device 1 comprises a first clamping member 20, a second clamping member 22 and a connec-
tion arrangement 25 for pulling the first clamping member 20 and second clamping member 22
together with a force that is transferred to the flanges 12 of the first tubular 5 and the second tubu-

lar 7.

The first clamping member 20 comprising a first body 30a with a first contact portion 32a adapted
to bear against the flange 12 of the first tubular 5 at an inner part 35 of the flange 12 between the
bolts 8 of the bolt connection 3 and the body 10 of the first tubular 5.

Correspondingly, the second clamping member 22 comprising a second body 30b with a second
contact portion 32b adapted to bear against the flange 12 of the second tubular 7 at an inner part
35 of the flange 12 between the bolts 8 of the bolt connection 3 and the body 10 of the second
tubular 7. The first body 30a and the second body 30b are configured with opening for enabling
access to the bolts 8 of the bolt connection 3.

The connection arrangement 25 comprises further bolts 40 that connects the first clamping mem-
ber 20 and the second clamping member 22 so that they act with a force that is transmitted to the

flanges 12 of the first tubular 5 and second tubular 7.

In the disclosed embodiment of the invention, all of the force transmitted to the flanges 12 of the
first tubular 5 and the second tubular 7 is transferred at the inner part 35. In particular, in the dis-
closed embodiment, the force is transferred at a position in line with the raised face 14 of the flang-

es 12 of the first tubular 5 and second tubular 7.
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The first body 30a comprises a flanged part 50 and a contact lip 52 comprising the first contact
portion 32a. Correspondingly, the second body 30b comprises a flanged part 50 and a contact lip

52 comprising the second contact portion 32b.

The first clamping member 20 is arranged in at least two separate parts for the purpose of position-
ing the first clamping member 20 at the flange 12 of the first tubular 5. The device 1 also comprises
a further connection arrangement 60 for holding the separate parts of the first clamping member 20
together. The further connection arrangement 60 comprises a connection member 62 configured to
be arranged so that it overlaps the respective parts of the first body 30a, and attachment means for

attaching the connection member 62 to respective parts of the first body 30a.

In the disclosed embodiment, the connection member 62 comprises a disc shaped element in two
or more separate parts. The disc shaped element is adapted to be attached so that it overlaps in-
tersections between the two or more parts of the first body 30a. In the disclosed embodiment, the
connection member 62 comprises openings for receiving bolts 40 of the connection arrangement
25. The further connection arrangement 60 is arranged correspondingly for the second body 30b of

the second clamping member 22.

In an embodiment of the invention, the further connection arrangement 60 comprises overlapping
parts between the two or more parts of the first body 30a, and attachment means for holding the
overlapping parts together, see fig. 3a, 3b. The further connection arrangement 60 is correspond-

ingly arranged for the second body 30b of the second clamping member 22.

In fig. 2a, 2b, a further embodiment of the device 1 of the invention is disclosed. In fig. 2a a side
view of an example of the first clamping member 20 is disclosed. The first body 30a of first clamp-
ing member 20 is disclosed as a single unit, however, it shall be understood that the first body 30a
would comprising an intersection or be arranged in two or more separated parts for enable posi-

tioning the first clamping member 20 on the flange of the first tubular 5.

The first contact portion 32a is arranged with a circular form adapted to bear along the full circum-

ference at the inner part 35 of the flange 12 of the first tubular 5.

The first body 30a comprises first openings 70 for receiving further bolts 40 of the connection ar-
rangement 25 for pulling the first clamping member 20 and second clamping member 22 together
with a force. Furthermore, the first body 30a comprises second openings 72 for allowing the bolt 8
to extend into the first body 30a above its nut. The first openings 70 and second openings 72 are

arranged in the flanged part 50 of the first body 30a.

The contact lip 52 on which the first contact portion 32a is positioned, extends away from the
flanged part 50. The first body 30a is configured with openings for enabling access to the bolts 8 of
the bolt connection 3. In the disclosed embodiment, the access to the bolts 8 of the bolt connection

3 is arranged in parallel to the flanged part 50.
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In fig. 2b, a side view of the first clamping member 20 in fig. 2a is disclosed. The device 1 compris-
es the further connection arrangement 60 comprising the connection member 62 that is configured
to be arranged so that it overlaps the two or more separate parts of the first body 30a. In the dis-
closed embodiment, the connection member 62 comprises two or more disc shaped elements
adapted to overlap a corresponding intersection between the two or more parts of the first body
30a. The two or more disc shaped elements are attached to the first body 30a by means of the

bolts 40 of the of the connection arrangement 25.

In fig. 3a is a side view of one part of a first clamping member 20 of a device 1 according to a fur-
ther embodiment of the invention disclosed. The embodiment differs from the embodiment in fig. 2a
and 2b in that further connection arrangement 60 comprises overlapping parts between the two or
more parts of the first body 30a, see fig. 3b. Accordingly, no separate connection member 62 is

needed for connecting the two or more parts of the first body 30a together.

The embodiment further differs from the embodiment in fig. 2a and 2b in that the first contact por-
tion 52 is arranged as a separate part from the flanged part 50 of the first body 30a. It shall be un-
derstood that the first contact portion 32a also is arranged with an intersection or in two or more
separated parts for enable being positioned on the flange 12 of the first tubular 5. Alternatively, as
in the embodiment in fig. 2a and 2b, the first contact portion 32a may be a part of the contact lip 52
connected to the flanged part 50 of the first body 30a.

In fig. 4 a flow chart of a method for operation on a pressurized bolt connection 3 according to an
embodiment of the invention is disclosed. By means of a device 1 of the invention, the method
comprises, in a step 110, positioning the first clamping member 20 on the flange 12 on the first
tubular 5 so that the first contact portion 32a bears against an inner part 35 of the flange 12 be-
tween the bolts 8 and the body 10 of the first tubular 5. The method comprises, in a step 120, posi-
tioning the second clamping member 22 on the flange 12 of the second tubular 7 so that the first
contact portion 32b bears against an inner part 35 of the flange 12 between the bolts 8 and the

body 10 of the second tubular 7.

The method comprises, in a step 130, connecting the first clamping member 20 and the second
clamping member 22 together by means of the connection arrangement 25 so that the first clamp-
ing member 20 and the second clamping member 22 are pulled towards each other with a force.
Thereby, the flanges 12 of the first tubular 5 and second tubular 7 are pulled together so to enable
the bolts 8 of the bolt connection 3 to be replaced. Alternatively, the device 1 is merely used to

further secure the bolted connection 3 for further use of the tubulars 5, 7.

The method comprises, in a step 140, replacing bolt 8 of the bolts connection 3 with new set of
bolts. Thereafter, the method is terminated by means of, in a step 150, disconnecting the connec-
tion arrangement 25, and in a step 160, removing the first clamping member 20 and the second

clamping 22 from the respective flange 12 of the first tubular 5 and second tubular 7.
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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 depart-
ing from the scope of the appended claims. In the claims, any reference signs placed between
parentheses shall not be construed as limiting the claim. Use of the verb "comprise" and its conju-
gations does not exclude the presence of elements 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 ele-
ments. 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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10

Claims

A device (1) for operation on a pressurized bolt connection (3) between a first flanged
tubular (5) and a second flanged tubular (7), the device (1) comprises:

- a first clamping member (20) comprising a first body (30a) with a first contact portion
(32a) adapted to bear against the flange (12) of the first tubular (5),

- a second clamping member (22) comprising a second body (30b) with a second contact
portion (32b) adapted to bear against the flange (12) of the second tubular (7), and

- a connection arrangement (25) for pulling the first clamping member (20) and second
clamping member (22) together with a force that is transferred to the flanges (12) of the
first tubular (5) and second tubular (7),

characterised in that

the bolt connection (3) comprises a plurality of bolts (8) arranged in the flanges (12) be-
tween the first tubular (5) and the second tubular (7) at a distance from the body (10) of
the tubular (5, 7), wherein the first contact portion (32a) and the second contact portion
(32b) are adapted to bear at an inner part (35) of the flanges (12) between the bolts (8)
and the body (10) of the first tubular (5) and the second tubular (7).

The device (1) according to claim 1, wherein the first contact portion (32a) and the sec-
ond contact portion (32b) are configured so that a main portion of the force from the con-
nection arrangement (25) is transferred through said inner part (35) of the flanges (12),
preferably more than 80% of the force from the connection arrangement (25) is trans-
ferred through said inner part (35) of the flanges (12), more preferable all or substantially
all of the force from the connection arrangement (25) is transferred through said inner
part (35) of the flanges (12).

The device (1) according to any of the previous claims, wherein the respective first con-
tact portion (32a) and second contact portion (32b) extend along a main portion of cir-
cumference at the inner part (35) of the respective flange (12), preferably the full circum-

ference at the inner part (35) of the respective flange (12).

The device (1) according to any of the previous claims, wherein the flanges (12) of the
first tubular (5) and the second tubular (7) comprises a raised face (14) on which a gasket
(16) is positioned, wherein a main portion of the force from the connection arrangement
(25) is transferred at a position in line with said raised face (14), preferably more than
80% of the force from the connection arrangement (25) is transferred at a position in line
with said raised face (14), more preferable all or substantially all of the force from the

connection arrangement (25) is transferred at a position in line with said raised face (14).

The device (1) according to claim 4, wherein the respective first contact portion (32a) and

second contact portion (32b) extend along a main portion of circumference in line with
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said raised face (14), preferably the full circumference at the inner part (35) of the respec-

tive flange in line with said raised face (14).

The device (1) according to any of the previous claims, wherein the first body (30a) and
second body (30b) comprising a respective flanged part (50) adapted to extend away
from the body of the first tubular (5) and second tubular (7), and which respective flanged
part (50) comprises attachment means for the connection arrangement (25) and a contact
lip (52) comprising the respective first contact portion (32a) and second contact portion
(32b) arranged protruding from the flanged part (50) towards the flange of the first tubular
(5) and second tubular (7).

The device (1) according to any of the previous claims, wherein each of the first clamping
member (20) and the second clamping member (22) are arranged in at least two sepa-
rate parts, and wherein the device (1) comprises a further connection arrangement (25)
for holding the separate parts of the first clamping member (20) and the second clamping

member (22) together.

The device (1) according to claim 7, wherein the further connection arrangement (60)
comprises overlapping parts between the respective parts of the first body (30a) and the

second body (30b), and attachment means for holding the overlapping parts together.

The device (1) according to claim 7, wherein the further connection arrangement (60)
comprises a connection member (62) configured to be arranged so that it overlaps the
respective parts of the first body (30a) and the second body (30b), and attachment
means for attaching the connection member (62) to respective parts of the first body
(30a) and the second body (30b).

The device (1) according to claim 9, wherein the connection member (62) comprises two
or more disc shaped elements adapted to overlap a corresponding intersection between

the two or more parts of the respective first body (30a) and second body (30b).

The device (1) according to any of claim 7-10, wherein the connection arrangement (25)
comprises further bolts (40) and the further connection arrangement (25) is arranged on

the further bolts (40) of the connection arrangement (25).

The device (1) according to any of the previous claims, wherein at least one of the first
body (30a) and the second body (30b) is configured with opening for enabling access to
the bolts (8) of the bolt connection (3).

A method for operation on a pressurized bolt connection (3) between a first flanged tubu-
lar (5) and a second flanged tubular (7) by means of a device (1) according to any of

claim 1-12, wherein the method comprises the steps of:
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- positioning the first clamping member (20) to the flange (12) on the first tubular (5) so
that the first contact portion (32a) bears against an inner part (35) of the flange (12) be-
tween the bolts (8) and the body (10) of the first tubular (5),

- positioning the second clamping member (22) on the flange (12) of the second tubular
(7) so that the second contact portion (32b) bears against an inner part (35) of the flange
(12) between the bolts (8) and the body (10) of the second tubular (7), and

- connecting the first clamping member (20) and the second clamping member (22) to-
gether by means of the connection arrangement (25) so that the first clamping member
(20) and the second clamping member (22) are pulled towards each other with a force

that is transferred to the flanges (12) of the first tubular (5) and second tubular (7).

The method according to claim 13, wherein the method further comprises:

- replacing bolt (8) of the bolts connection (3) with new set of bolts,

- disconnecting the connection arrangement (25), and

- removing the first clamping member (20) and the second clamping member (22) from

the respective flange (12) of the first tubular (5) and second tubular (7).

Use of device (1) according to any of claim 1-12.
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