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A reinforced flexible tubular pipe comprises an inner liner (3) that forms a barrier against outflow of the medium that flows through

‘ |
N
the pipe, said inner liner (3) being encased by at least one reinforcing layer, each of which comprising a space in which a number of

profiles are configured that are coiled around the Inner liner in such a manner that the profiles are completely or partially
surrounded by a lumen (10) that allows transport of fluids In the longitudinal direction of the pipe, and wherein - outside the
reinforcing layer - an outer coating (9) Is configured with a view to forming a barrier against inflow of fluids or gases from the
surroundings of the pipe to the reinforcing layer. At least one flow path (11) Is provided with a view to conveying fluid or gas away
from the above-mentioned lumen (10). This flow path (11) i1s provided with an inlet opening that debouches In the lumen (10) ana
an outlet opening (13) that ends In the Inner liener of the tubular pipe. Conveniently the flow path (11) Iis provided with means (12),
such as a pump (12) or a one-way valve (15) that prevents fluid or gas from flowing into the lumen from the pipe interior.
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(57) Abstract

A reinforced flexible tubular pipe comprises
an inner liner (3) that forms a bamier against
outflow of the medium that flows through the
pipe, said inner liner (3) being encased by at least
one reinforcing layer, each of which comprising a
space in which a number of profiles are configured
that are coiled around the inner liner in such a
manner that the profiles are completely or partially
surrounded by a tumen (10) that allows transport ot
Auids in the longitudinal direction of the pipe, and
wherein — outside the reinforcing layer — an outer
coating (9) is configured with a view to forming
a barrier against inflow of fluids or gases from
the surroundings of the pipe to the reinforcing
laver. At least one flow path (11) is provided with
a view to conveying fluid or gas away from the
above—mentioned lumen (10). This flow path (11)
is provided with an inlet opening that debouches
in the tumen (10) and an outlet opening (13)
that ends in the inner liener of the tubular pipe.
Conveniently the flow path (11) is provided with
m=ans (12), such as a pump (12) or a one—way
valve (15) that prevents fluid or gas from flowing
into the lumen from the pipe interior.
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A reinforced flexible tubular pipe

The present invention relates to a reinforced flexible
tuoular pipe comprising an inner liner that forms a
barrier against outflow of the medium that flows through
the tubu.ar pipe, said inner liner being encased by at

least one reinforcing layer containing a number of

~profiles that have been coiled around the inner liner in

such a manner that the profiles are entirely or partially
contalned 1n a lumen that allows transport of fluids in
the longitudinal direction of the tubular pipe, and
wherein - outside the reinforcing layer - an outer jacket
1s provided with a view to forming a barrier against
unimpeded 1inflow of fluids and/or gases from the
environment surrounding the tubular pipe and to the
re_nforcing layer. Such a reinforced flexible tubular is
disclosed in Schlimmelpfennig, "A novel flexible offshore

LNG-pipe system with continuocs operating control".

The reinforcing layer 1s not secured to the inner liner,
o2UT 1s able to move relative thereto which ensures the
c:2x1bility of the tubular pipe. Outside the reinforcing

layer, an outer coating is provided with a view to

forming a barrier against inflow of fluids and/or gasses
Irom the environment surrounding the tubular pipe to the

reinforcing layer.

However, posltioning of reinforcing elements in the outer
coating makes 1t possible to impart to this layer a
structural functionality, too. Also, outside the outer
Jacket, a further reinforcing layer can be provided. To
prevent collapse of the inner liner, it is often lined
with a Iflexible steel pipe. In the following this pipe is

deslgnated 'carcass'
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Most often such tubular pilpes are used to transport
fluids and gases at various depths of sea, and they are
used 1n particular in situations where very high or

o varying
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ranged on the seabed at great depth, or between installa-

tions near the surface of Che sea, this Cype of tubular
design 1is employed. Pipes for this use, are known in the
technical literature as flowlines or jumpers.

10

15 buring manufacture, transport and operation the tubular

pilpe is exposed to circumferential pressure as well as
forces acting along the axis of the tubular pipe. It is
thus the task of the reinforcing layer to absorb these
N forces to prevent the inner liner from being destroyed.
The specific configuration of the reinforcing layer de-
?ends on the use of the tubular pPlpe. It should be noted
ln particular in connection with the reinforcing layer

that 1t contains a lumen between the coiled profiles

30 It 1s a problem with the Known tubular plpes that a cer-
Cain diffusion wil! always occur through the inner liner
which means tha: undesired amounts of dases and conden-
sate will accumuid- e in the reinforcing layer ia with en-
sulng corrosion o the reinforcing profiles.

35
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Furthermore accumulation of pressure in the reinforcing

layer due to gas diffusion can cause the outer jJacket to

burst which wil: destroy the tubular member.

5 Several methods are known for reducling or preventing the

destructive effect of diffusion into the reinforcing

layer.

NO 300471 Bl discloses a method of ventilating the rein-
10 forcing layer towards the surroundings which is possible

when a positive, super-atmospheric pressure prevalls be-

tween the reinforcing layer and the surroundings.

A similar method is also described in US patent No
15 4932810. However, 1t should be noted that the tubular
pipe described in the US disclosure is of a different

Cype.

WO 98/40657 Al teaches how it is possible to construct =&

!

20 tubular member c¢f two concentric shells SO as to provide

therebetween a flushing space. The flushing space thus

accomplished 1s cleaned continually by a medium flowing

therethrough.

25 Despite the fact that both NO 300471 B! and WO 98/40657
Al teach methods suitable for ventilating or cleaning re-

inforcing layers, both methods are less suitable for the

nalntenance of a flexible tubular member, the object of

which being to transport fluids at qgroa: varying depths
30 Of sea.

Ihe unsuitability of the methods is di ‘o the fact that

pipes operating at varying depths of sea are often at-

tacked by gases and fluids that peneria'e the reinforcing
35 tayer with ensuing formation of conder...ate, said conden-

sate accumulating at the lowermost pa:* . f the plpe.

CA 02345129 2001-03-22
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NO 300471 Bl does not teach a method of removing such

condensate, the valves shown in the patent for ventila-

tion acting exclusively on gases that are ventilated at a
5 positive difference of pressure between the reinforcing

layer and the environment surrounding the tubular plpe.

Nor does WO 98/40657 Al teach a method suitable for re-
moval of condensates from the reinforcing layer on tubu-

10 lar pipes arranged below water at varying depths.

This 1s due to the fact that tubular pipes of the kind

disclosed therein often contain a mixture of condensate

and accumulated gases with an effective density which is

15 substantially lower than that of water.

A forced flushing of the tubular pipe will therefore not

bpe possible without pressurising the reinforcing layer

near the point of entry for the flushing agent to a pres-
20 sure that exceeds the ambient pressure. Pressurisation of
the reinforcing layer may entail a rupture of the outer
jacket of the tubular pipe with ensuing destruction of
Che tubular pipe, bearing in mind that pressurisation of
the tubular pipe with the object of flushing same can
25 only be accomplisned in practice provided the pressurisa-

tion occurs in the upper part of the tubular plpe.

In the light of this it is the object of the present 1n-

vention to provide a reinforced, flexiblie rubular plpe
30 that completely or partially remedies the above-mentioned

drawbacks associlated with the prior art Dines,

in accordance with the present inventicr 'his is accom-
plished by a tubular pipe of the Cype d{escribed in the
35 Iintroductory part which is characterised . that at least

one flow path 1s arranged for conveying fiiuids from salid

CA 02345129 2001-03-22
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lumen to the fluid transported in the inner liner of the
Cubular pipe.

In this manner it is possible, at all depths of sea, to
5 empty the reinforcing layer without substantial, adverse
pressurisation. Further advantageously, the surrounding

environment 1is not exposed to contamination by fluids

that derive from the reinforcing lavers.

10 In some cases, eg in case of transport of aggressive flu-

1ds, the conditions of operation can be such that the
flow path is advantageously, and as featured 1n claim 2,

configured with means that prevent flow into the lumen of

the fluid which is transported in the plpe interior.

15
Convenient embodiments of these means can be configured
such, as featured in claim 3, that the means consist of a

valve that allows flow only in case there is g negative

difference in pressure between the plpe 1nterior and the

20 lumen.

In case the pressure within the pipe only rarely drops

below the pressure in the reinforcing layers, the means

can conveniently be configured in accordance Wwith claim
25 4, 1e in the form of a pump that forces the flow from the
lumen and to the pipe interior, and furthermore the pump
can, as featured in claim 5, be configured with a pas-

sageway or a bypass valve thereby enabling flow at any

time provided there is a negative difference of pressure

30 petween the pipe interior and the lumen.

In this context it should be noted that use of a pump is
particularly advantageous, the partial pressure (which is
desirably low-vaiue) of €g adggressive fluids in the free
35 volume being hereby controllable, lrrespective of the

pressure within the inner liner of the plpe.
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In an alternative embodiment there is, as featured 1n
claim 6, provided a safety valve in the flow path. This

safety valve can be used to optionally close the flow

5 path completely to flow of fluid or gas, if desired.

Conveniently, as featured in claim 7, two or more block-

ing valves are provided that are, flow-wise, arranged on

each theilr side of the means arranged in the flow path.
10 Hereby the advantage is obtained that in case defaults
occur 1in the valve or pump configured in the flow path
wlth ensuing operational shutdowns, such failure can be
remedied without resulting exposure of neither the lumen

nor the pipe interior to the surroundings.
15

Moreover, the reinforced flexible tubular pipe can con-
veniently, and as featured in claim 8, comprise a cou-
pling element for attachment of the reinforced flexible
Cubular member on another construction or to another tu-

20 bular pilpe where the flow path extends completely or par-

tlally into the coupling element.

In this manner, 1t can be completely or partially avoided

to perrforate the liner and the coating and optionally the

25 rexnforcing layer itself.

Moreover, 1n practice the reinforced flexible tubular
plpe can, as described more detailed in claim 9, comprise
at least two reinforced flexible tubular pipes, said tu-

30 bular pipes being connected in extension of each other by

means of connecting < .ements, and wherein the connecting
element 1s provided w:tii passages that allow fluid and
gas 1n the one reinforoed flexible tubular member to flow
through the coupling < »ment Lo the reinfor-ing layer in
35 the second of the tw 1o .nforced flexible tubular pipes.

CA 02345129 2001-03-22
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A Turther, preferred embodiment of the reinforced, flexi-

ble tubular pipe is, as featured in claim 10, addition-

gases for cleaning and maintenance. Such Cleaning fluids

can be of a nature that prevents attacks on the rein-

forcement.

The present invention is particularly advantageous in
connection with pipe installations in which the rein-
forced flexible tubular pipe is, as featured in claim 11,
the cleaning and maintaining fluid or gas supplied to the
lumen has a density comprised within the range of from
0.2 and 1.1 times the density of the sea water in which

the pipe i1s used.

Moreover, the reinforced flexible tubular plpe 1is conven-
iently constructed in accordance with the features of

claim 14 in that it comprises a plurality of reinforced

flexible tubular pipes that extend between an installa-
tion arrandged on the seabed and to a surface vessel or a

platform at sea level.

Finally, claims 12 and 13 feature further convenlient em-
bodiments of the :nvention.

The 1nvention will now be explained in further detail
with reference to tn+ drawings, wherein

Figure 1 is a persp . tive sketch 1llustrating the con-
struction of a commo v known tubular plpe;

Figure 2 1is an exwvi.atory sketch 1llustrating the prin-

ciples of a prior ar’® construction in the form of a sec-

tion through a tut.:' v pipe according to the invention;

CA 02345129 2001-03-22
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Filgure 3 1s an explanatory sketch corresponding to Figure

, depicting, however, a first embodiment of the

vention;

5 Figure 4 1s an explanatory sketch corresponding to Figure
3, WwWhereln, however, an alternative embodiment of the
invention 1s shown;
igure > 1s a sectional view of a connecting means

10 according to the invention;

rilgure © 1s a sectional view of an end coupling element
according to the invention;

15 Tigure 1S an exp-anatory sketch showing an installation
comprising & tubular pipe 1in accordance with the

nvention.

Accordingly, Figure 1 shows a sketch of a segment of a
20 “lexlble tubular pipe of commonly known type, which
—ubular cipe 1s oZten used as riser between installations
on the seabed anc an installation located at sea level,
such as a vessel or a platform. For instance, this could
be 1n connection with the exploitation of oil and/or
25 gases or transport. The tubular pipe can also be used as
cransport line between two installations that are both
~ocatea <close to sea level, close to the seabed or

relatively deep below sea level.

30 Such tubular pipes are known today 1n a wide variety of
configurations, and thus Figure 1 serves only to
1llustrate, the present 1nvention also being useful in
connection with reinforced flexible tubular pipes having

other configurations.

CA 02345129 2001-03-22 O 4
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As will appear from Figure 1, these tubular pilpes consist
of an inner liner 3 that encloses a carcass 1 constituted
by a metal band 2 which 1s coiled so as to form an inner
pipe, and wherein the metal band 2 1s, during colling,
0 configured with flaps that engage wlith each other whereby

they are caused to lock the individual windings 1in the

coiled band 2 to each other in such a manner that the

carcass 1 can be flexed out of 1ts longitudinal direc-
tion. The inner carcass 1 thus not being in i1tself 1imper-
10 meable, the enclosing liner 3 serves to completely or
partially prevent fluid or gas from flowing from the pipe

interior and out.

Obviously, the liner 3 can be a more or less integral
15 part of the above-mentioned carcass, albeit shown hereiln

as a separate unit.

Exteriorly of the liner 3 and conventionally, one or more

greve

layers of reinforcing profiles 5,6 are colled that form

20 windings with very little pitch compared to the longitu-

dinal direction of the tubular pipe. Thus, these windings

form a high degree of resistance agalinst the liner 3
bursting due to elevated pressure on the tubular pipe 1n-
side which means that the reinforcement formed by these
25 profiles is often designated a pressure reinforcement 4.
As will appear from the f:gure, those profiles 5,6 that

constitute the pressure reinforcement 4 may be C-shaped

profiles, which profiles have such orientation that two
layers of windings coiled around the liner 3 1n the same
30 direction engage 1in each other. However, other profile
types, eqg Z-shaped and T-shaped profile types, are used

for the same purpose.

At least some of the prior art tubular pipes are, exterl-
35 orly of the pressure reint-roement, provided with a fur-

ther reinforcement consist:ny of one or more layers of

CA 02345129 2001-03-22
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profiles 7,8 that are most often coiled with a substan-
tially larger pitch than the above-mentioned pressure re-
inforcement profiles 5,6, whereby they are able to effec-
tively absorb the tensile forces in the longitudinal di-
rection of the pipe which may occur during laying or op- -

eration of the tubular pipe. Therefore this outer rein-

forcement 1s often designated tensile reinforcement.

In order to ensure that the tubular pipe 1is flexible and
can be bent relative to the longitudinal direction of the
tubular pipe, the i1ndividual reinforcing profiles 5,6,7,8

are arranged such that there 1s play between the coils

thereof. In combination these plays form a lumen 10 be-
tween the reinforcing profiles 5,6,7 and 8 that allows

fluid or gas to flow along the longitudinal direction of

the tubular pipe.

Between the above-mentioned reinforcing profiles 5,6, 7
and 8, relatively thin layers can be arranged of a mate-
rial that serves 1a to prevent tearing between abutting

profiles when the pipes are bent.

Obviously the above-described composition of profiles

serves merely to exemplify a construction of such rein-

forced flexible tubular pipe and many variations can be

made on the basis of this fundamental principle.

Generally, however, the exterior of the reinforcing layer

that comprises said lumen 10 and the reinforcing profiles

5,6,7,8 1s provided with an outer Jacket 9 that can be

configured in a wide variety of ways comprising, however,

at least a mater_.al layer, preferably of plastics, which

serves as a barrier against fluids flowing freely from
the surroundings ! the tubular pipe and into the free

volume 10 between 'n« reinforcing profiles 5,6,7 and 8.

CA 02345129 2001-03-22
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Operating conditilions in which such pipes function are de-
manding and 1t 1s not possible to achieve full guarantee
against small amounts of fluids in the form of fluid or
gas from the surroundings of the tubular pipe diffusing
into the lumen 10 and thus is caused to be in contact -
with the reinforcing profiles 5,6,7 and 8. In certain

cases this means that from the outside of the tubular

pipe water diffuses into the lumen 10 and that simultane-
ously 1a water, CO, and H,;S diffuse into the lumen from
the tubular pipe interior into the lumen 10 which may
give rise to an undesired decomposition of the reinforc-

1ng profiles 5,6,7 and 8 with an ensulng substantial re-

duction in the longevity of the tubular pipe. The accumu-
lation of pressure due to the formation of gas in the re-
inforcing layer will also in certain cases result in the

outer jJacket of the pipe bursting.

Figure 2 1s an explanatory sketch of the prior art
whereas Figures 3 and 4 illustrate two alternative em-
bodiments 1n accordance with the present invention. Ex-
clusively for the sake of understanding, these figures
1nclude a depiction of the inner liner 3, the ou-er coat-

1ng 9 and the lumen therebetween and which contains not

shown reinforcing profiles.

Thus, Figure 2 willl show that a flow path 11 is provided
that extends from 1ts inlet opening that debouches into
the lumen 10, and out through the outer «coating 9,
wherein said flow path 11 is provided with a one-way
valve 15 which 15 so confligured that it allows unimpeded
flow provided a positive difference in pressure prevails

petween the reinforcing layer and the surroundings.

In an operative situation it is hereby possible to have a

flow of fluid or accumuiated gas from the | .mer 10 and

CA 02345129 2001-03-22
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out on the outside of the tube when the pressure in thé

lumen exceeds the ambient pressure.

In the first embodiment of the invention the flow path,

5 as shown 1in Figure 3, debouches in the plpe interior 14.

As shown 1in the figure, the flow path i1ncludes a pump 172

that is able to actively pump fluid from the lumen to the

plpe 1nterior.

10 Now, figure 4 shows the second embodiment of the inven-
tion wherein, instead of the pump shown in Figure 3, a

valve 15 1is arranged which is of the one-way type. The

shown one-way valve can, in a preferred embodiment, be
configured with not shown means for closing the wvalve
15 completely to flow from both sides in response to given

information, thereby further contributing to avoid occur-

rence of undesired flow of fluids or gases from the pipe
interior and into the lumen through the flow path 11.
Corresponding means can also be provided in combination
20 with the pump shown in Figure 3 with the result that also

in this embodiment, it is ensured to a higher degree that

packflow of fluids from the surroundings of the tubular

pipe and into the lumen 10 is avoided, and such means can
optionally be used both upstream and downstream of the

25 one-way valve or the pump with a view to servicing same

1n practice without ensuing risk of leak from the lumen

and from the pipe interior.

Obviously, alternative embodiments and other combinations
30 Chan the two suggested in Figures 3 and 4 are thinkable.
In practice tubular pipes with the construction in accor-
dance with the principles shown in Figure 1 are manufac-
tured 1n final lengths, the pipes in question having con-
siaeraple diameters and bili«s that are handled only with
35 difficulty when very long. ' nherefor coupling elements are

often used for coupling e or more pipes of the type

CA 02345129 2001-03-22
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shown 1in Figure 1, whereby tubular pipes of desired

lengths can be produced, the lengths of which exceed the

length of a single integral tubular pipe.

Thus, Figure 5 is a sectional view 1lllustrating a part of -
a connecting element having a plpe mounted therein which
is of the type shown in Figure 1. Thus, this coupling
element has a mounting flange 16 with an abutment face 19
and a holding element 17 and 21 for securing a tubular

pipe that consists of an inner carcass 1, an 1lnner liner

3, reinforcing profiles 5,6,7 and 8 which are arranged 1n

the lumen 10, and an outer coating 9.

In a known manner means are provided that are i1ntended to

secure the tubular pipe in the coupling element.

As will appear and 1in accordance with the inventlon, a
flow passage 18 1is provided that extends from the lumen

10 and to the abutment face 19 of the mounting flange

which means that this flow passage 18 can be arranged op-
posite a corresponding flow passage on another connecting
~lement or another construction thereby enabling emptyilng

~f the lumen 10 via this fiow passage 18.

Now Figure 6 shows an alternative embodiment of a cou-

5ling element according to the invention 1in the form of

1 end coupling element, the most significant difference

eing, in this context, that the flow passage 20 leads to
-+e side of the coupling element which enables direct
oupling of a valve thereto 1n the same manner as 1S

“nhown in principle 1n Figures 2, 3 and 4.

‘ne end coupling element according to bigure 6 1s, ac-

-rding to a preferred embodiment of the 1nvention, pro-
ided with a duct 20 for the introduciion of fluids for
naintenance. This means that, at the upper end of the

CA 02345129 2001-03-22
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pipe, fluids or gases can be introduced which willl subse-

quently flow in the lumen of the pipe and downwards and
consequently effectively treat the reinforcing profiles

and optionally other components of the pipe.

According to a further preferred embodiment of the inven-

P

tion, a flow passage ot

the type shown 1n one of the

above~described Figures 3 to 4 1s provided at the lower-

most end of the pipe in such a manner that the malinte-

nance fluids can be discharged thereby.

Now Figure 7 is an explanatory sketch illustrating an end
coupling element 3C for securing a tubular pipe 32 fra eg
a vessel 31 or a platform whereby the tubular pipe 32 can
be used as riser and 1s more or less freely suspended
from the vessel 31 or the platform and 1s at the bottom -
in a manner known per se - secured to an 1installation at
the seabed by means of an end coupling 33. According to
one aspect of the present invention, the end coupling
element 30 at the vessel 31 or the platform can be pro-
vided with a filling duct as stioulated above for filling
maintenance fluids into the lumen in the tubular pipe 32,
and the end coupling element 33 at the seabed can be pro-

vided with a flow passage as described above in connec-

tion with the figures, for discharging fluids from the

lumen of the tubular pipe 3Z.

Obviously the present inventicn an be exerclsed 1in other

manners than the ones shown above, 1t belng possible to

exercise the principles of the invention within a very
wide framework 1in connection with pipes, coupling ele-
ments and end coupling element: +:f differing configura-
tions without hereby modifying -« fundamental function-

gr—

ing of the invention.

CA 02345129 2001-03-22
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1. A reinforced flexible tubular pipe comprising an inner
liner (3) that forms a barrier against outflow of the
S medium that flows <hrough the pipe, said inner liner
being encased by at least one reinforcing layer (4)
containing a number of profiles (5, 6) that have been
coiled around the inner liner in such a manner that the
profiles are completely or partially enclosed by a lumen
10 (10) that allows transport of fluids in the longitudinal
direction of the pipe, and wherein, outside the
reinforcing layer, an outer jacket (9) is provided with a
view to forming a barrier against free inflow of fluids
and/or gases from the surroundings of the pipe to the
15 reinforcing layer, ¢ h a r a ¢ t e r i z e d in that
at least one flow path (11) 1is provided for conveying
rluids away from said 1lumen to the fluid that is

Ctransported 1n the inner liner of the pipe.

20 2. A reinforced flexible pipe according to claim 1,
c haractTeri1lzed 1in that the flow path is
configured with means (12, 15) that prevent flow of the
flurd which 1s transported in the pipe interior into the

lumen.

3. A reinforced flexible tubular pipe according to claim
i‘,characterized in that the means are
in the form of a valve (15) that allows flow only when a
negative diiference of pressure prevalls between the pipe

30 interior and the lumen.

4. A reinforced flexible tubular pipe according to claim

2, C h a r ac t e r 1 2z e d in that the means are

CA 02345129 2001-03-22 7-'5‘--?“, c-ug:r:
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in the form of a pump (12) that forces the flow from the

lumen and into the pipe 1nterior.

5. A reinforced tubular ©pipe according to <claim 4,
characterized in that the pump 1s configured with a
passageway oOr a by-pass valve thereby enabling 1t to always
allow flow provided a negative difference 1n pressure

prevails between the pipe interior and the lumen.

6. A reinforced. flexible tubular pipe according to any one

ptn.

of claims 1 through 5 characterized 1in that the flow

-

path further comprises a safety valve.

7. A reinforced flexible tubular pipe according to any one
of claims 2 through 6, characterized 1n that two or more

blocking valves are provided that are, flow-wise, arranged

on each theilir side of the means arranged in the flow path.

8. A reinforced flexible tubular pipe according to any one
of claims 1 through 7, characterized in that it comprises a
coupling element (16, 17, 21) for securing the reinforced
flexible tubular pipe on another construction or to another
tubular pipe, and wherein the flow path completely or

partially extends into the coupling element.

9. A reinforced flexible tubular pipe according to any one

of claims 1 through 8, characterized in that the reinforced,

flexible tubular pipe comprises at least two reinforced

Ll

lexible tubular pipes, said



10

15

N
N

30

tubular plpes being connected 1n exXtension of each other
by means of a connecting element (16, 17, 21), and
wherein the connecting element 1is provided with ducts
(18) that allow fluid and gas within the one reinforced
flexible tubular pipe to flow through the connecting
element into the reinforcing layer in the second of the

two reinforced, flexible tubular pipes.

10. A reinforced flexible tubular pipe according to any
one o0f claims 1 thrcugh 9, ¢ h a r a ¢ t e r i z e d

1n that, furthermcre, at least one further flow path (20)
1s provided with a view to Introducing fluids or gases

for cleaning and maintenance to the lumen.

11. A reinforced flexible tubular pipe according to claim
10, ¢ch ar acter 1 2z e d 1n that the fluid or
gas for cleaning and maintenance supplied to the lumen
has a density comprised within the range of from 0.9 to
1.1 times the density of the seawater in which the pipe

1S used.

12. A reinforced Ilexible tubular pipe according to any

one of claims 1 through 9, ¢ h a r a ¢ £t e r i z e d

1n that the reinforced flexible tubular pipe extends
between an upper and a lower end which is situated at a
level below the upper end, and in that the flow path for
conveying fluids and gases away from the reinforcing
layer 1s arranged at the lower end of the reinforced

flexible tubular pipe.

13. A reinforced tubular pipe according to claim 10,

c haracter 1 2z e d 1in that the flow path for

supplying fluilds or gases for cleaning or maintenance 1is
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grae

configured at the upper end of the reinforced flexible

tubular pipe.

14. A reinforced tubular pipe for use 1in a pipe installation
that extends between an 1nstallation arranged at the seabed
and to a surface vessel, or platform at sea level,
characterized 1n that 1t comprises several reinforced,
flexible tubular pipes as defined in any one the claims 1

through 13.
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