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REINFORCEMENT STRIP FOR REPAIRING
FLUID TRANSPORT PIPES

TECHNICAL FIELD

[0001] The present invention relates to the repair of pipes
used to transport fluids such as petroleum and particularly
relates to an improved reinforcing tape for repairing fluid
transport pipes.

STATE OF THE ART

[0002] Repairing a fluid transport pipe such as a pipe used
to transport petroleum, when it is deteriorated, always
involves the installation of a reinforcing tape around the part
of the pipe that is deteriorated. This reinforcing tape is gen-
erally made of flexible material having very good tensile
mechanical properties such as high breaking strength. Such a
material is preferably Kevlar (trademark) of the aramid fam-
ily of fibres or glass fibre.

[0003] In reference to FIG. 1, a part of the pipe 10 whose
walls 12 are generally made of steel, has a deteriorated por-
tion 14 on its periphery. To repair this, the deteriorated part is
first plugged with a polymeric resin. Then, a sleeve 16 is
installed that covers the deteriorated part. Such a sleeve con-
sists of a reinforcing tape wrapped around the pipe and cov-
ered with a crosslinking resin as the reinforcing strip is
wrapped.

[0004] A sleeve 16 may also be installed on a portion of a
pipe 10 that presents a thinned part 18 as a result of deterio-
ration inside the pipe, as shown in FIG. 2.

[0005] FIG. 3 shows how the reinforcing tape is installed.
The start of the tape 20 is first secured to the pipe by any
suitable means. The reinforcing tape is then wrapped under
tension around the pipe while overlapping a part of the pre-
ceding winding with each revolution, generally halfthe width
of the reinforcing tape.

[0006] Unfortunately, the majority of pipes used to trans-
port petroleum in particular are buried in the ground and this
presents many drawbacks.

[0007] Thus, if the pipe passes through a territory exposed
to low winter temperatures, application of the crosslinking
resin is not easy insofar as the polymerisation enabling the
resin to have good adhesion, chemical and mechanical char-
acteristics can only take place correctly at a sufficient tem-
perature of at least 10° C.

[0008] To overcome this problem, the pipe is usually cov-
ered with a heating blanket after the tape, impregnated with
the ingredients of the resin, has been applied so as to initiate
the polymerisation process. In this case, heat is conveyed
from the outside inwardly, and a thin layer of condensation is
thereby created at the interface between the pipe and the first
layer of impregnated tape. This results in poor adhesion
which adversely affects the mechanical and chemical effi-
ciency of the repair and, moreover, produces a layer of rust.
[0009] Furthermore, in order to check the operation and
condition of the pipe at regular intervals, every 3 years for
example, the inside of the pipe is inspected using a tool called
an instrumented pig that moves along inside the pipe.

[0010] However, when the repaired pipe is buried, the loca-
tion of the repair is not known. When the instrumented pig is
at the location of the repaired part, it indicates that the wall is
damaged, but is unable to detect that it has been repaired.
Consequently, the instrumented pig indicates that a repair
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must be made after unearthing the pipe, which represents an
unnecessary and very costly operation.

[0011] Finally, when the pipe has become deteriorated,
externally or internally, the thinning of the deteriorated part,
that evolves over time, results in an increase of the pipe’s
inside diameter, despite a repair having been carried out by
the installation of a sleeve. This increased thinning can be
very dangerous as the wall of the pipe may crack if the
diameter reaches an excessive value, unless a new sleeve is
installed at this location.

DISCLOSURE OF INVENTION

[0012] Thisis why the purpose of the invention is to provide
areinforcing tape to repair a pipe used to transport fluid which
makes it easy to carry out operations such as the installation of
a sleeve, the detection of the part of the pipe equipped with the
sleeve or the detection of parts of the pipe that have increased
in diameter due to thinning of the pipe wall.

[0013] The main object of the invention is therefore a rein-
forcing tape suitable for repairing a fluid transport pipe
wherein the tape is wound under tension around the portion of
the pipe where the repair is to take place while, at the same
time, a cross-linking resin is applied to the tape so as to form
a sleeve around the portion to be repaired. The reinforcing
tape includes at least one metal wire embedded in the longi-
tudinal direction of the tape, the electrical properties of the
wire being used for operations involving the crosslinking of
the resin, the detection of the portion of the pipe comprising
the sleeve or the detection of repaired portions of the pipe that
have increased in diameter due to wall thinning.

[0014] Another object of the invention is a method for
repairing a deteriorated portion of a pipe wherein a sleeve
installed on the portion includes a reinforcing tape, men-
tioned above, including applying an electric voltage to the
metal wire embedded in the tape so as to induce a temperature
rise due to Joule heating in order to achieve a minimum
temperature, for example 10° C., required to initiate poly-
merisation of the crosslinking resin applied to the tape.
[0015] Another object of the invention is a method for
detecting a sleeve installed on a deteriorated portion of a pipe
and including a reinforcing tape mentioned above, wherein an
instrumented pig moves along inside the pipe and transmits a
magnetic field, which enables a change to be recorded in the
magnetic field due to the presence of the wire embedded in the
tape so as to detect the sleeve and the repaired portion of the
pipe.

[0016] Another object of the invention is a method for
detecting an increase in diameter due to a thinning of the wall
of'a deteriorated portion of a pipe comprising a sleeve includ-
ing a reinforcing tape mentioned above, wherein a voltage is
applied between the ends of the metal wire embedded in the
tape so as to measure the wire’s resistivity, the variation of
which is a function of the increase in the diameter of the pipe.

BRIEF DESCRIPTION OF FIGURES

[0017] The purposes, objects and characteristics of the
invention will become more apparent from the following
description when taken in conjunction with the accompany-
ing drawings in which:

[0018] FIG. 1 represents a deteriorated exterior part of a
pipe on which a repair was carried out by the installation of a
sleeve;
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[0019] FIG. 2 represents a deteriorated interior part of a
pipe on which a repair was carried out by the installation of a
sleeve;

[0020] FIG. 3 represents the placement of a reinforcing tape
on the deteriorated part of a pipe;

[0021] FIG. 4 schematically represents the reinforcing tape
with the metal wire according to the invention; and

[0022] FIG. 5 represents the part of the pipe on which a
sleeve has been installed with the ends of the metal wire
protruding from the sleeve.

DETAILED DESCRIPTION OF THE INVENTION

[0023] FIGS. 1 to 3, which relate to a pipe having a dete-
riorated portion for which the repair consists in installing a
sleeve, have already been described in the prior art.

[0024] Inreferenceto FIG. 4, the reinforcing tape 20, which
may be formed from several reinforcing tapes placed end to
end, is comprised of a flexible material having very good
tensile mechanical properties, such as Kevlar and comprises a
metal wire 22, made of steel for example, embedded within
the tape 20 in the longitudinal direction of the tape.

[0025] It should be noted that the reinforcing tape may
comprise several metal wires. In this case, it is preferable that
the wires all be located on the same side of the median line 24
so that a short-circuit cannot occur if the wire 22 is flush with
the tape when the winding is partly covered (preferably in
half) by the following winding (see FIG. 3).

[0026] The pipe 10 with a sleeve 16 comprising a reinforc-
ing tape according to the present invention is illustrated in
FIG. 5. As seen in the figure, the ends 26 and 28 of the metal
wire 22 protrude from the sleeve 16 so as to be accessible on
the surface of the ground when the pipe is buried.

[0027] As already mentioned above, many pipes, and in
particular pipes for transporting petroleum, are buried in ter-
ritories where winter temperatures drop below zero. When the
sleeve is installed, the reinforcing tape is covered with a
crosslinking resin. This resin usually consists of two compo-
nents that polymerise by crosslinking when in contact with
air. This crosslinking does not occur, however, if the tempera-
ture drops below a minimum value, e.g. 10° C.

[0028] By using a reinforcing tape according to the inven-
tion, it is possible to overcome this drawback by applying a
low voltage between the two ends 26 and 28 of the metal wire
so that a current flows in the metal wire and thus create an
increase in temperature by Joule heating until a minimum
temperature is reached, e.g. 10° C., in order to initiate poly-
merisation of the resin.

[0029] As soon as the first reinforcing tape, impregnated
with the resin components, has been wound onto the cold
pipe, the operator applies voltage to it and can continue wind-
ing other tapes without worrying about the temperature of the
pipe. This prevents condensation from forming.

[0030] Furthermore, once the wrapping is finished, while
leaving the power on and protecting the pipe with an isother-
mal fabric, one simply waits for the right polymerisation
temperature to be reached, which can be achieved using a
visual indicator such as a heat-sensitive label. As a result, one
can be sure that all layers (which may be up to 100, i.e. 50 mm
thick) are perfectly polymerised.

[0031] Another advantage is the reduction of the waiting
time before pressure can be reapplied. This waiting time,
which is usually 72 hours (the time required for the resin to
stabilise), can thus be shortened to a few hours, which corre-
sponds to notable gains in terms of the cost price.
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[0032] During installation of the reinforcing tapes, a mini-
mum mechanical tension in the order of 6 kg, i.e. the force
applied by a man, is required between 2 tapes, knowing that
the tape is not elastic.

[0033] Owing to the presence of the wire (or wires) embed-
ded in the tape, it is possible to see the difference between a
slackly wrapped tape, i.e. with tension less than 6 kg, and a
tightly wrapped tape, and thus to check if the operator has
complied with the installation procedure. One simply has to
measure the ohmic resistance of the tape before and after its
installation, the difference between the two measures reflect-
ing the tension during the wrapping process.

[0034] Itshould be noted that a required number of layers is
calculated for a given repair, and thus a tape may reach a
length of roughly hundred meters. Owing to the known resis-
tivity of the wire, the resistance measurement indicates the
total length of tape to be applied.

[0035] When the pipe has been repaired, the pipe is then
inspected with an instrumented pig which moves inside the
pipe; the instrumented pig indicates that deterioration is
present on the wall when it is located at the repaired part.

[0036] Owing to the metal wire embedded in the reinforc-
ing tape, the instrumented pig detects the presence of the
sleeve. The instrumented pig comprises a plurality of mea-
suring means including means for measuring the magnetic
flux of a magnet flowing through the wall of the pipe between
the two poles of the magnet. Owing to the windings of the
reinforcing tape, the metal wire embedded in the reinforcing
tape forms a coil which modifies the magnetic flux measured.
Consequently, it is easy to detect the presence of a sleeve
which indicates that the pipe has already been repaired.

[0037] As was previously mentioned, when a repair has
been performed following deterioration of the pipe, the thin-
ning of the deteriorated part, even after repair, increases the
diameter of the pipe, which can be very dangerous as the wall
of the pipe may crack if the diameter reaches an excessive
value unless a new sleeve is installed at this location. It is
therefore necessary to regularly check that the diameter of the
pipe at the location of the repair has not increased excessively
to avoid irreparable cracking.

[0038] As the repaired portion of the pipe comprises a
sleeve, an increase in the pipe diameter results in an increase
in the diameter of the sleeve and therefore in the diameter of
the turns formed by the metal wire embedded in the reinforc-
ing tape, which thereby results in an increase in the length of
the metal wire due to stretching. This increase in the length of
the wire has the effect of increasing the resistivity of the wire.
Consequently, to know the possible increase in the diameter
of'the pipe, one simply calculates the variation in resistivity of
the wire by applying a voltage between the ends 26 and 28 of
the wire (see FIG. 5) and measuring the resistance of the wire
to know its resistivity.

1. A reinforcing tape (20) suitable for repairing a fluid
transport pipe (10), wherein said tape is wrapped under ten-
sion around the portion of the pipe where the repair must be
performed while, at the same time, a crosslinking resin is
applied to form a sleeve (16) around said portion of the pipe;

said reinforcing tape being characterised in that it includes
at least one metal wire (22) embedded in the longitudinal
direction of the tape, the electrical properties of said wire
being used for operations involving the crosslinking of
said resin, the detection of said portion of the pipe com-
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prising the sleeve or the detection of repaired portions of
the pipe that have increased in diameter due to wall
thinning.

2. The reinforcing tape (20) according to claim 1, wherein
several wires have been embedded.

3. The reinforcing tape (20) according to claim 2, wherein
said wires are embedded in only half of said tape such that,
each time the tape is wrapped around the pipe, the half com-
prising the wires overlaps half-way the previous winding not
comprising wires such that there can be no short-circuiting
between the portions of wires of the consecutive windings.

4. A method for repairing a deteriorated portion of a pipe
(10) in which a sleeve (16) installed on said portion includes
a reinforcing tape (20) according to claim 1, including apply-
ing an electric voltage to the metal wire (22) embedded in said
tape so as to increase the temperature by Joule heating in
order to reach a minimum temperature, for example 10° C.,
required to initiate the polymerisation of the crosslinking
resin applied on said tape.

5. The method according to claim 4, wherein the ohmic
resistance of the reinforcing tape (20) is measured before and
after placement, the difference between the two measure-
ments reflecting the mechanical tension applied during the
wrapping process.
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6. The method according to claim 4, wherein the resistance
measurement of said embedded wire, the resistivity of which
is known, allows the determination of the total length of the
reinforcement tape (20) to be applied.

7. A method for detecting a sleeve (16) installed on a
deteriorated portion of pipe (10) and including a reinforcing
tape (20) according to claim 1, said method being character-
ised in that an instrumented pig is moved along inside said
pipe, said pig including a magnet producing a magnetic flux,
which enables a modification of said magnetic flux to be
recorded owing to the presence of the metal wire embedded in
said tape so as to detect the sleeve and the repaired portion of
the pipe.

8. A method for detecting an increase in the diameter owing
to thinning of the wall of a deteriorated portion of a pipe (10)
comprising a sleeve (16) including a reinforcing tape (20)
according to claim 1, said method being characterised in that
a voltage is applied between the ends (26, 28) of the metal
wire embedded in said tape so as to measure the resistivity of
said wire, the variation of which is a function of the increase
in the diameter of the pipe.
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