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TWO-WALL LEAKAGE DETECTION SYSTEM -
FOR A PIPE '

This invention relates to the construction
of a leakage detection.systemffor an existing pipe
and to the method of forming-ﬁhat system in the pipe.
The term "pipes" is herein usgd generically, and

includes all types of-passaggways and conduits.

There is a need, perpted by the Environ-
mental Protection Agency, to require leakage detection
systems in connection with piﬁes or other conduits
handling hazardous liquids, éﬁemicals and petroleum
products. Involved are both'ieakage of the normal
contents of the pipe, which may result in contamina-
tion of the surroundings, and leakage of external
fluids into the pipe, which may result in adulteration
of the fluids carried by the ip

ipe. Most existing

installations handling hazardous liquids, chemicals

and petroleum products at thepresent time do not
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?V[>VALL-LEAKAGE DETECTI ON SYSTEM 10 FOR A PI PE Thi s

Vnyention relates to the construction of a | eakage detection system
for an existing pipe and to the nrethod of formng that systemin the
pi pe. The term "pipes" is herein used generically, and i ncl udes
all types of passageways and conduits. "There is a need,
pronpted by the Environ- mental Protection Agéency, to require | eakage
detection 20 systens in connection with pipes or other conduits

handl i ng hazardous |iquids, chem cals and petrol eum products.

| nvol ved are both | eakage of the nornal _p.contents of the pipe, which
may result in contam na- tion of the surroundi ngs, and | eakage of

ext er nal fluids into the pipe, which may result in adulteration
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present time do nofmentdp and in those instances there is a pressing
requirement that they be reﬁrofitted with such
systems. This is a difficult and expensive procedure
in any event, the time and éXpense involved being
greatly multiplied when the;éipes are located under-
ground or in remote and inaccessible locations.
Particularly is this true in the éase of pipes
handling hazardous materials; because when such

10 piping is removed or-excavatéd the piping itself

and all:'‘excavated or removed material usually must
be handled as hazardous wasﬁé, involving its removal
from the site and its transﬁprtation to an approved
toxic waste disposal site. ‘In systems which are in
use, excessively long down times result for the
equipment normally supplied by the pipes, thus
materially increasing the eggnomic cost of retro-
fitting such pipes. B

20 " When a leak does occur in a pipe it is
important to know not only that it exists but also
where and to what extent.aléﬁg the length of the
pipe itiexists,'so that app§§priate decisions can
be made with respect tolaméiioration of the situation.
For example, 1is the leak neéﬁ a place where access
to the interior of the pipef%an be had, where repair
may be accomplished more reéﬁily'than if the leak is
in a more remote location? iis the leak only at a
point or over a short lengﬁgfof the pipe, calling

30 for a relatively simple repéir or relining, or does



-9- - neet existing or prospective |eak detection require- ment s,

and in those instances there is a pressing reqU|renent that they be
retrofitted with such systens. This is a dlfflcult or
procedur e " in any event, the tine and expense i ny

greatly multiplied when the pipes are | ocated under-

renote and i naccessible | ocations. Particularly

case of pipes

handl i ng hazardous materials, because mhen such 10

piping is removed or excavated the piping itself and all excavated or

renoved materi al

usual Iy nust be handl ed _as hazardous waste,

I nvolving its renoval

10

20

30

it or a plurality of leaks exist over a substantial
length of the pipe, calling for a more substantial
repair job? And whatever the nature of the repair
job, knowing more or less precisely-where the leak

exists greatly facilitates the repair operation.

Systems are available on the market for
sensing and locating the presence of fluids such as
those which might be involved in connection with
pipe leakage. They usually comprise an elongated
sensing element in the form of a cable which is
positioned along the length where the presence of
fluid is to be detected, that cable being electrically
connected to an exfernai control and indicating
system which informs the operator of the existence
and.locafibn of leaks. One such system, sold by
Environmental Specialty Products, Inc. of Niles,
Illinois, under the trademark "PermAlert", is based
on time domain reflectometry and operates like radar.
Thousands of times each minute, energy pulses are
sent out on a "dry" sensor cable. As energy pulses
travel down the sensor cable, reflections are
returned to the monitoring unit, which digitizes

those echoes and creates a digital map of the entire

length of the cable. The presence of a fluid around

the sensor cable at a particular location in suffi-
cient quantities to "wet" the cable will alter its
electrical properties and this alteration will cause
a change in the reflection from that cable location.
The digital map will indicate the locations where
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fromthe -site and its transportation to an approved toxi c waste

di sposal site. In systens which are in use, excessively |long down
tines result for the equi pnrent normal |y supplied by the pipes, thus
materially increasing the econom c cost of retro- fitting such pipes.
20 When a | eak does occur in a pipe it is | nportant to
know not only that it exists but also where and to what extent al ong
the Il ength of the pipe it exists, so that appropriate decisions can
be made with respect to anelioration of the situation. For exanpl e,

Is the | eak near a place where access 10 the interior of the pi pe can
be had, where repair - may be acconplished nore readily than if the

| eak is in a nore renote location? Is the leak only at a poi nt

or over a short | epgpheok ElEcRif: ciaklgdd rilve cdilf aboil.atiosl y simpl e

repalr or relini ng, or
problem 1n utilizing systems of this sort in connec-

tion with detecting pipe leakage of fluids is that

when the fluid has leaked and engaged the sensor

cable it tends to flow along the length of the cable, -

thus masking, and in some instances completely

obliterating, any indicatidn as to where the source

of the leak actually is. fhus the presence of a

leak will be detected, but indication of its location
10 is unreliable.

"Further, a considerable problem exists in
applying detection systemS?of the type under dis-
cussion to existing pipes in such a fashion that they
will effectively detect leeks but will be unaffected
by the fluids normally transported through the pipes.
It is, of course, possible to solve this problem by
removing existing pipes and replacing them with
pipes into which such detection cables or other

20 detecting elements have been built, but, for the
reasons set forth above, that is in most instances

excessively expensive and difficult.

S .The present invention provides for the
"inetelletion in an existing:pipe of a novel leakage
'deteCtion-SYStem through the use of conventional and

prOVen”techniques, even if :the existing pipe is not
in perfect condition. MoréOVer, the system is so
constructed that when 1nstalled it is much more

30 accurate and reliable in pinpointing the location



-3- it or a plurality of |eaks exist over a substantial |ength of the

pi pe, calling for a nore substantial repair job? And whatever the nature of
the repair job, knowing nore or |ess precisely where the | eak exists
greatly facilitates the repair operation. "Systens are avail abl e on
the market for sensing and | ocating the presence of fluids such as those
whi ch m ght be involved in connection with pipe | eakage. They usually
conprise an elongated sensing elenment in the formof a cable which is
positioned along the length where the presence of fluid is to be detected,
that cable being electrically connected to arn.external control and

i ndi cating system which informs the operator of the existence and | ocation
of leaks. One such system sold by Environnental Specialty Products, Inc.

of Niles, Illinois f‘“l%% sttﬁttrhaed e radaq{%knothgr .sed on tirre

domai n reflectonetry and operates | systemis, for
exanpl e, described in DE-A-4 029 186 Thousands of tlnes each m nut e,

energy pulses are sent out oRa il "HiSHIS Vb FEE Cof AP Bl Sfed L avel
down the sensor cabl e, reflectlons are returned fo the nonitoring unit,

which digitizes t hdd®nedRodraridie dekank Aefkeftign mystem for a pipe.

which functions in a manner superior to prior systems
with respect to reliability of leak detection and
location.

It is another prime object of the present . -
10 invention to provide a method for the amalgamation
of an effective leakage detection system in an
existing pipe in a comparatively facile and inexpensive
manner and without requiring pipe replacement.

It is a further object of the present
invention to provide a pipe leakage detection system
and a method for installing it in an existing pipe
which can be efficiently carried out through the
use of known and time-tested techniques.

20

To those ends, the leak detection system
of the present invention comprises an external,
at least initially substantially impermeable tube
which, when the pipe is in pérfect condition, can
be the pipe itself, within?wﬁich a second impervious
tube defining what may be itermed a pipe-within-a-
pipe is provided and which is radially spaced from
the inner surface of the outer tube, thereby to
produce a two-wall pipe structure. The elongated

30 leak-detecting element is received in the radial



of the entire length of the cable. The presence of a fluid around the
sensor cable at a particular location in sufficient quantities to "wet" the
cable will alter its electrical properties and this alteration will cause a
change in the reflection fromthat cable |ocation. The digital map wll

I ndi cate the | ocations where

-4- t hose refl ection changes have cone about. One problemin
utilizing systens of this sort in connec- tion with detecting pipe

| eakage of fluids is that when the fluid has | eaked and engaged the
sensor —6-

space betwéen the two tubes or walls, along with a
mass of porous fluid-retentive material, that fluid-
retentive material and the detection cable preferably
filling that radial space.  The body of absorbent
material performs two functions: (a) when the leak
detection system is in operation and a leak occurs,
that material absorbs the liquid at the location of
the leak, permits that liguid to then wet the sensing
cable so that the leak is detected and its location

10 indicated, but inhibits the liquid from flowing along
the cable, so that the cable is accurately location-
sensitive, and (b) that body of absorbent material
‘acts to produce the space between the inner and outer
tubes by reason of the fact that it, along with the
detector element, is first put in place inside the
pipe, aftér which thé second impervious tube is
inserted, the body of absorbent material itself
spacing the -inner impervious tube from the pipe
itself.

20

One form that this invention can take, and

in connection with which it is here specifically
illustrated, involves the forming of the second or
inner impervious wall by using soft flexible lining
tubes usually comprised of a layer or layers, such
as a fibrous layer, which is impregnated with a curable
synthetic resin, or which carries on its outer surface
an adhesive.whereby the lining tube will become bonded
to the inner surface of the pipe. These lining tubes

30 may be either pulled into the pipe or everted thereinto,



éable it tends to flow along the length of the cable t hus maski ng,
and in sone instances conpletely obliterating, any indication as to
where the source of the leak actually is. Thus the presence of a

| eak will be detected, but indication of its |ocation 10 is unreliable.
Further, a considerable problemexists in appl yi ng detection systens
of the type under dis- cussion to existing pipes in such a fashion

t hat . t hey will effectively detect |eaks but will be unaffected

by the fluids normally transported through the pipes. It is, of
course, possible to solve this probl em by renmovi ng exi sting pipes and
replacing themwth pi pes into which stfch detection cables or other
20 detecting el enments have been built, but, for the reasons set
forth above, that is _in nqst I nst ances exceSS|ver expenS|ve and
difficult. and radiallyh@uimagehPressane ds prodldes appl ik t

installation in ant@sikshiiRdnR RALY > PAE@s liRalRA%ardly ﬂﬁ;tda@rig(hr%éﬁ/ecﬂt?m

through the use of conventlonal and proven technlques even |
exi sting pipe is n¥ith the jinner sunface @k ithe nihe&rerthe Rodwafemis so
constructed that \A@Q@-lm%ttallll@,@ iabdorbar iferial, as the case may be.

In cases where the lining tube is provided with a
curable synthetic resin, the resin is usually cured
while the inner tube is pressed radially outwardly,
and upon such curing the tube becomes a hard, free-
standing part of the pipe. The inner impervious tube
10 may also be created by those lining methods where
the lining is pulled or pushéd into the pipe and then
deformed to fit the pipe, as:well as by those methods
generally known as "sliplininig”". These methods are
but exemplary; the inner impérvious tube may be formed
in any appropriate fashion, but the methods above set
forth are those generally used today in the in situ
repair of pipes, and are therefore commercially avail-
able.

20 When the system ofjthe present invention
is to be installed in a pipe that is not perfect, which,
for example, already has disdontinuities or leaks,
it is preferred that the pipe first be relined, as
by means of one of the conveﬁtional relining methods,
such as those described aboVé, before the leak detec—

tion system of the present iﬁvention is installed.

To the accomplishment of the above, and to
such other objects as may hereinafter appear, the

-30 present invention relates to-a leakage detection system



s.aceurate and reliable in. pigg

g0t i ng the | ocatdwgistmsvs «

75-"' . of leaks in the pipe than known systemns. ' I t
is a prime object of the present inven- tion to provide a |eak
detection systemfor a pipe whi ch functions in a manner superior to

prior systens
| ocation .
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with respect to reliability of |eak detection and
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for an existing conduit or pipe, and to the method

of forming the same in situ in an existing conduit or
pipé, as defined in the appended claims and as _
described in this specification, taken together with
the accompanying drawings, in which:

Fig. 1 is a cross-sectional view along the
length of a pipe in which the leakage detection system
of the present invention has been installed;

. Fig. 2 is.a cross—sectional view taken
along the line 2-2 of Fig. 1;

Fig. 3 is an enlarged fragmentary view of

the lower portion of Fig. 2;

Figs. 4, 5 and 6 are views similar to Figs.
1, 2 and 3 but showing the resultant structure when
the initial pipe was not in perfect condition before
the system was installed.

In preparation for retrofitting pipes for
the leak detection system of the present invention,
the existing pipes, generally designated A, should
£irst be thoroughly cleaned and inspected for integrity.
if the system is found to be sound, the detection
system may be installed, but if it is not sound it
should be made sound, preferably through the use of
any known pipe lining method, before the leak detec-

tion system is installed.
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It. is another prime object of the present 10 I nvention to provide a

nmet hod for the amal ganmati on of an effective | eakage detection system

in an exi sting pipe i.n a conparati.vely facile and inexpensive

- manner and wi thout requiring pipe replacenent. It is a

- further object of the present I nvention to provide a pipe | eakage

. detection system and a nethod for installing it in an existing pipe

" which can be efficiently carried out through the use of known and

- tinme-tested techni ques. 20 To those ends, the |eak

~ detection system of the present invention conprises an external,

“at least initially substantially inperneable tébe whi ch, when the

. pipe is in perfect condition, can be the pipe itself, within which a

. second i npervi ous t ube defi ning mhaé nag be terned a_pipe-wthin-a-
pipe is provided and which is PadiRPEGAERACRBOYRonthe fluidcdeheebiBbrface

of the outer tube, tdigsedly 1Oself maprodipeiset ¥R-¥BbhgRtee sipLetpre. The

elongated 30  leak-detecting el ement Lf [ecelVedelad &l contron

and indicating station 6. The cable 2 is inserted
along the length of the pipe A where leak detection
is desired, and a relatively thick tube 8 defining
a layer of absorbent fluid-retentive material is also
put into place inside the pipe A, the cable 2 prefer-
ably being interposed between the pipe A and the

10 absorbent tube 8, with the absorbent tube 8 otherwise
being substantially in contact with the innér surface
of the pipe A, preferably over substantially its
entire circumferential extent. The tube 8 will
typically be a needled felt of polyester or similar
fibers. The cable 2 may be put in place in the pipe A
before the tube 8 or it may be secured to the tube 8
while the latter is located externally, the elements
2 and 8 then being inserted into the pipe A simul-
taneously.' Other sequences of operation may suggest

20 themselves, but what is important is that the inside
of the pipe A be provided with the absorbent layer 8
and with the detector element 2, both extending along
the length of the pipe'A where leak detection is

desired.

Next, an impervious tube 10 of rigid or
semi-rigid material is formed inside the tube 8, that
impervious tube 10 thereafter functioning essentially
as a pipe-within-a-pipe. That tube 10 may take any

30 desired form. As here specifically disclosed it



- space between the two tubes or walls, along with a mass

of porous fluid-retentive material, that fluid- retentive nmateri al
and the detection cable preferably .- filling that radial space. The
body of absorbent material perfornms two functions: (a) when the | eak
detection systemis in operation and a | eak occurs, that materi al
absorbs the liquid at the |ocation of the leak, permts that liquid
to then wet the sensing cable so that the leak is detected and its

| ocation 10 i ndi cated, but inhibits the liquid fromflow ng al ong

the cable, so that the cable is accurately Igf@;ion- sensitive, and
(b) that body of absorbent materi al acts to produce the space between

t he i nner and outer

comprises a layer 12 of porous material impregnated
with a curable resin and having a radially outer thin
layer 14 of plastic such as polyethylene, that
particular embodiment being positioned inside the
layer 8 and then pressed radially outwardly into -
engagement with the layer 8 and subjected to heat to
cure the impregnating resin, both the pressure and
impregnation steps preferably being accomplished by
the use of heated fluid. As indicated above, the

10 layer 10 may be constituted and produced by any one
of a variety of methods provided that in the end the
layer 10 will function as an impervious pipe-within-
a-pipe.

Upon completion of this operation, it will
be seen that the original pipe A has now become, in
effect, a double-wall pipe, A, 10, with the walls
spaced from one another and with that space being
substantially filled by the absorbent layer 8 and the

20 leak detector element 2. Any intrusion of foreign
liquid into the space between the walls A and 10,
whether it comes from the outside through a break in
the pipe A or from the inside through a break in the
newly formed pipe-within-a-pipe 10, will be absorbed
by the layer 8 -and detected by the cable 2. The
absorbent nature of the layer 8 will ensure to a
very large extent that when that leakage fluid reaches
the detector cable 2 it will do so at a position along
the length of that cable which closely corresponds

30 to the longitudinal position of the leak, and hence



t'ubes by reason of the fact that it, along with the detector el enent,
Is first put in place inside the pi pe, after which the second

| npervi ous tube is i nserted, the.body of absorbent material itself
spacing the inner inpervious tube fromthe pipe itself. 20

One formthat this invention can take, and I n connection with which
it is here specifically Illustrated, involves the formng of the
second or i nner inpervious wall by using soft flexible Iining

tubes usually conprised of a |layer or layers, such as a fibrous

| ayer, which is inpregnated with a curable _3j- synthetic resin, or:which
carries on its outer surface an adhesive whereby the lining tube wll
beconme bonded to the inner surface of the pipe. These lining tubes 30

may be either pull etd Nigdtivmide @ie MK 6l YLigitpointed. As a
result, if a leak is detected, only a small area of
the affected pipe will be repaired either by way of

removal or relining.

The system of the present invention wifl
not function in optimum fashion if a leak remains
unrepaired for any appreciable period of time,
because then the absorbent layer 8 at the location
10 of the leak will become saturated and fluid will then
slowly move .through the layer 8 along the length of
the pipe. It therefore is important that the integrity
of the pipe ‘A be perfect before the leak detection
system is installed. If it is not perfect, and is
as shown in Figs. 4 through 6 where the pipe A' has
holes 15 therethrough, the integrity of the pipe A'
will first be made perfect by providing it with an
impervious lining 16, preferably provided in situ by
any known method, that lining 16 thereafter functioning
20 as the radially outer wall of the detection system,
against which the absorbent tube 8 is pressed.

Layer 14 may not be needed in some installa-
tion procedures, such as when a sliplining is used to
produce 1ayer 10.

The detection system and the method of
installing it here described have many advantages over
the prior art. There is no need to excavate and

30 dismantle existing pipeline systems. Those systems



-7- . -and~-adi al | y outward pre$g¥®e--is usually appli ed#ggs: t hat

I'i'ning tube to press it outwardly into engagement ~ with the inner
surface of the pipe or the body of .- pre-installed absorbent material,
as the case may be. In cases where the lining tube is provided with a
curabl e synthetic resin, the resin is usually cured whil e the inner
tube is pressed radially outwardly, and upon such curlng t he_tube
beconmes a hard, free- standi ng part of the pi ET Qr vi

tube 10 may al so be created by those |ining netf

lining is pulled or pushed into the pipe and then

pi pe, as well as by those nethods genergl |y Known- P

These net hods are but exenplary; the inHer |“-erV|ous tube may be

f or med in any appropriate fashion, but the methods above set

a2 Sy or s, SR L AL 00 il iy Jidhng 15 PR P ves
thus reduc1ng expensive rebuilding and down time and
without adding to hazardous waste disposal problems.
All materials and technigques to accomplish this method
are currently available. 'There is no necessity to
develop new relining systems, detection systems,
resins, or new fibrous absorbent materials. The use
of the present invention involves only a fraction
of the cost of excavation, disassembly, disposal and

10 rebuilding such as has been necessary in the past.

‘Moreover, ‘the system of the present invention allows
pinpoint - detection of leak location because it retains

the leaking'fluid in a very localized area.

"While but a limited number of embodiments
have been here specifically disclosed, it will .be
apparent that many variations may be made therein,
all within the spirit of the invention as defined in
the following claims.

20

This Sheet Has Been Reﬂlaced

Hllllll IIIIII l!ll I

30



- ¥ ae e

20 - ' Wen t he systenrof the present |nvent|on . Is to be

installed in a pipe that is not perfect, which, for exanple, already
‘has .di scontinuities or |eaks, it is preferred that the pipe first be
.relined, as by neans of one of the conventional relining nethods,
such as those descri bed above, before the |eak detec- tion system of
‘the present—invention i.s: |nstalled -TEJW%§? npl i shment
.of the ab such other objects ag| e S | ‘Er - appear
the 30 (ﬁﬁmﬂm‘m‘“ﬂl \mn reI ates to a Ieakagj det cBEFUHCEDst em

as Been Re faced

1 Vil

5

10
CLAIMS:

15

_ 1. A process for retrofitting an existing
fluidécarrying circumferentially closed conduit with a
leakage detection system comprising:

20 S (a) inserting along the interior of the
conduit an elongated means for detecting the presence
of fluid and a layer of fluid-retentive material,
said:fluid-detecting means including means for
coupiing“to a monitoring system outside the conduit,

25 and - the layer of fluid-retentive material in the

conoult contactlng said fluid-detecting means and in
contect with the inner surface of said conduit over
substantially the entire circumferential extent
thefeéf,

30 . (b) inserting a fluid-impermeable liner

T e PN T ROl R e A 20 -



for an existing conduit or pipe, and to the method * of formng the

same in situ in an existing conduit or pi pe, as defined in the
- appended cl ai s and as described-in this speC|f|cat|on t aken
- togéther with . he” aCconpanylng drawi ngs, in mhlch
Fig. 1is a Cross- s e vi-ew al ong the : éﬁH kn whi ch
the | eakag; “““‘\‘\“ \; m" of the prese 'ka_@DEbas bekn
i nstal | ed; T“ _ S Flg 2 1S a Cross-is ' FeW-t aken
al ong the Fime2-% ‘ot Flg

3 is an enlarged

fragnentary view of “t he -'Iffower portion of Fig. 2
Figs. 4, 5 and 6 are views simlar to Figs. 1, 2 and 3 but show ng
the resul tant structure when the initial pipe was not in perfect

. condition before 20 the systemwas install ed:

within théflayer of fluid-retentive material, and

(c) causing said fluid-impermeable

liner to, lwé substantlally against said layer of
fluld—retentlve material over substantially the

5 entire circumferential extent thereof.

_'Z:ﬁ In the process of claim 1, causing said
liner tof§§§rt'radially outward pressure on said
layer of’fiﬁid—retentive material and said elongated

10 - means.

".In the process of either of claims 1

or 2, 1n which said liner comprises a curable synthetic
resin, . the step of curing said liner to harden it and

15 cause lt;t95reta1n its position substantially against
said'lajéiigf fluid-retentive material.

4. The process of claim 3, in which said
liner comprises porous material impregnated with said

20 resin.

= Thé process of any of claims 1-4, in

which th ‘ongated means and the fluid-retentive

‘material. dre ‘inserted simultaneously.

25
"In the process: of any of claims 1-5,
where.; xisting condult is not sound along .its
length step of prov1q%ng said unsound existing
conduit _ih-with a fluidfimpervious pre-~lining
30 insidefWhicﬁ-said fluid~detecting means, said layer of

is Sheet Has Been Reﬂlaced
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Ih_préparation for retrofitting pipes for the | eak detection system

of the present invention, the existing pipes, generally designated A,
- shoul d first be thoroughly cleaned and inspected for integrity.

If -the systemis found to be sound, the detection , system may be

installed, but if it is not sound it shoul d b¢ qg@g ound. - prefenabl y
" through the use of any known pipe |ining nmethad, eﬁé&%i&@%tﬁgék
- detec- 30 tion systemis i‘nstall ed. _ :
i -9- '

3

fluid-reténtive material and said fluid-impermeable

liner are placed.

s - / III ﬁaced
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As indicated abeve, the fluid detecting . ., . Systemitself may conprisg an

el ongated cable 2 connected by neans of ‘wi-res 4 to an external -
~control and indicating station 6..The cable 2 is |nserted al ong
‘the 1ength of the pipe A where |eak det ecti on e R
"relatively thick tube 8 defining a layer of ab} BﬁFﬁTlﬁoﬁ?ete tive
:material is also put into place inside the pipg A ‘ :
. prefer- ably being interposed between the pipet
~absorbent tube 8, with the absorbent tube 8 otherw se bei ng
substantially in contact with the inner surface of the pipe A
preferably over substantiallyits entire circunferential extent. The
tube 8 will typically be a needled felt of polyester or simlar
. fibers. The cable 2 may be put in place in the pipe A - before the tube
: 8 or it may be secured to theé tube 8 while the latter is |ocated
" externally, the elenents ET‘ 2 'and 8 then being inserted into the pipe A
si mul - t aneously. Q her: sequences of operation nmay suggest 20
t hensel ves, but what is inportant is that the inside _ of.t.he pi pe A be
provided with the absorbent |ayer 8 and with the detector elenent 2,
bot h extendi ng al ong the length of the pipe A where | eak detection is
desi red. Next, an inpervious tube 10 of rigid or
ABSTRACT

~:’An elongated fluid detection device,

‘together ifh'a'body'of absorbent material, is
locatedi:between the inner surface of a pipe and an
impervious liner spaced from the inner surface
thereof;_thé detection device being operatively

connectedto an external station. The impervious

layer may. be of a type normally used for relining

defective pipes in situ, and the body of absorbent

material;, fbgether with the fluid detecting element,
preferab y”substantlally filling the cyllndrlcal
space between the inner surface of the pipe and

the lmpe;*;ous liner.
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sem-rigid material is formed inside the tube 8, thgt; i | t ube

10 thereafter functioning essentially ~as-a pi at
tube 10 may take any 30 - desired form As here s L it
-10- ' conprises.a layer 12 of porous material i g =/ Wit h
a curable resin a é}in a radially outer e 2 ayerjq44 of plastic
- such as polyethyl ene, that particul ar énbodi nent{ bei ng positioned

i nside the | ayer Seshphis S/ dmt-o
engagenent with the Lﬁyé'”*’ bkl { AL Al eiled 8

O< oA v o ; |
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. cure the inpregnating'resin, both the pressure and

preferably being acconplished by the use of hea

45 PHERT
i and R

ratron—s

Lo sfeps
HAS BEEN |

i ndi cat ed above, the 10 | ayer 10 may be constitute

E8d_by

one
10 will function as an inpervious pipe-w thiin-
Upon conpl etion of this operati, ' ' , -

- a-pi

of a variety of nethods provided t 5 n5t he endAt
e.

he | ayer

t the origina

pi pe A has now becone, ‘ ijg i 22 £ 00 f A A4 Ag 10, with the
wal |'s spaced from one:pang¢ o0 J 4
substantially filled by the] eak detector
el ement 2. Any intrusion of—Ferete : FEH—EF pdBe bet ween
the walls A and 10, wheth j i.delthrough a break
in the pi pe A or fron}the—ihsi p-t he ne
formed pi pe- Lﬁ%n- ipe IP,; will bhe absorbed by thell aydr 8 ang
detected by the™tabl € 2. The absorbent nature of the Il{ayer=Sr+
ensure to a very |larg¢ extent that when that |eakage fjl uid rpaghes
the detector cable 2 it will} do so at a position al ong the | engt h of
that cable which closely corlresponds 30 to the |ongitudiral pos ti;yhcﬁ
t he | eak, and hence B | S o e
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the--lé.cation of the leak will be pinpointed. As a result, if a leak

iis detected, only a small area of the affected pipe will be repaired
‘ei ther by way of removal :or relining. : The system of
‘the present invention wll not function in optinmumfashion if a |eak
.remai ns “unreparred-for--any-appreci abl e period of .tine, because

‘then the absor e location 10 -of the leak will becone
saturated and fmlm"mli"" Hﬂ‘““ sl awly nmove through the |ayer 8 al ong
the Ien th of
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10
CLAIMS:

15

1. A process for retrofitting an existing
fluid-carrying circumferentially closed conduit with a
leakage detection system comprising:

20 (a) inserting along the interior of the
conduit an elongated means for detecting the presence
of fluid and a layer of fluid-retentive material,
said fluid-detecting means including means for
coupling to a monitoring system outside the conduit,

25 and the layer of fluid-retentive material in the

conduit contacting said fluid-detecting means and in
contact with the inner surface of said conduit over
substantially the entire circumferential extent
thereof,

30 (b) inserting a fluid-impermeable liner




t he pi pe.

It therefore is inportant that the integrity
be perfect before the | eak detection

of the pipe A

a

hol e

© first be made
‘preferably pro

not" perfect,
has

J«”E?&G@ma%

effect by provi

systemis installed If it is
wn in Figs. 4 through 6 e pipe A

| the integrit 9] K wll -
dilng it with an i ning 16,

JI He@ 10C3i1996 by, (r}y kno ng 16
thereafter funft]oning 20 as fthe radially Quied of the detection
system hgar ISt wWhtTh T he |labsor bent tube 8 is pressed.

Layer 14 may npt be needed in soe installa- tion procedures, such as
when a sliplining is used to produce | ayer 10. The .

detection system and the nethod of -
many advant ages ovesithin tHdelaysmrofarfluilhreretdardive medetidlox@&vht e and

di smantle existing pipell ne(cs)ysctaq.{?ing Hase N Fpermeable

30
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installing it here described have

liner to lie substantially against said layer of

fluid-retentive material over substantially the

entire circumferential extent thereof.

2.

‘In the process of claim 1, causing said

liner to exert radiallyloutward pressure on said

layer of fluid-retentive material and said elongated

means.

3.

In the process of either of claims 1

or 2, in which said liner comprises a curable synthetic

resin, the step of curing said liner to harden it and

cause it to

retain its position substantially against

said ‘layer of fluid~retentive material.

4.

The process of claim 3, in which said

liner comprises porous material impregnated with said

resin.

5

The process of any of claims 1-4, in

which the elongated means and the fluid-retentive

material are inserted simultaneously.

6

In the process of any of claims 1-5,

where said existing conduit is not sound along its

length, the

step of providing said unsound existing

conduit length with a fluid-impervious pre-lining

inside which said fluid-detecting means, said layer of

\\l\\ll\ \\\l\\ |||\\ \\\\l \\ \I\\

nmit \‘iiit f\t‘ t\‘t‘““’



-12- .can be retrofitted while the piping is in place, thus reducing
expensive rebuilding and down time and w thout adding to hazardous waste
diisposal problens. Al materials and techniques to hod
are currently available. There is no necessity to d
systens, detection systens, resins, or new fibrous
use of the present invention involves onlﬁ a fracti
excavation, disassenbly, disposal and rebd&Ptdi ng such as has been ngcgssary
in the past. Moreover, the systemof the present in
detection of |eak |ocation because it retains the
l'ocal i zed ar ea.

king fluid in a Yery

fluid—retentive material

] and saj i d-
liner are placed. e Hluia

-impermeable
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TWO-WALL LEAKAGE DETECTION SYSTEM FOR A PIPE

ABSTRACT

An elongated fluid detection device,
together with a body of absorbent material, is
located between the inner surface of a pipe and an
impervious liner spaced from the inner surface
thereof, the detection device being operatively
connected to an external station. The impervious
layer may be of a type normally used for relining
defective pipes in situ, and the body of absorbent
material, together with the fluid detecting element,
preferably substantially filling the cylindrical
space betwee‘h the inner surface of the pipe and
the impervious liner. '
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10 CLAI Ms: 15 1. A process for retrofitting an
exi sting fluid-carrying circunferentially closed conduit wth a

| eakage detection system conprising: 20 . (a) inserting
along the interior of the. . '~ conduit an el ongated neans for detecting
t he presence of fluird and a layer of fluid-retentive material,

said fluid-detecting neans-including neams for coupling to . a
nonitoring syste <1 dg the ‘ceonduit, 25 and thepl ayer of
fluid-retentive ZETOEG@II | cond@i™ cént act i ng d4&i d

fl ui d-detecting nmeans soocontactiwith thefinney surface of said
condui t over substr A AR TN grefneyd ent

t hereof, 30 10 <P BIEIALY TN 14 W MY W T N € liner
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-14- within the layer of fluid-retentive material, and (c)
causing said fluid-inperneable liner to lie substantially against said

| ayér of fluid-retentive material over substantially the entire
circunferential extent thereof. _ 2. In the process of claiml,
causing said liner to exert radially opgpard pressure on said | ayer of
fluid-retentive material and said el ongated neans. 3. In the
process of either of clainms 1 or 2, in which said |iner conprises a curable
synthetic resin, the step of curing said IEﬁeﬂSUB harderAit and cause it to
retain its position substantially against Said | pyer of/fluid-retentive

mat eri al = PNA2Z ANWYZ/ 22N NN 222 ANNY 222 8N N\Y 22 AN R 2 27
: B AT A M N P\ PP IR IrG
e s i)l S S, ,/,,/‘-// 8
. ‘a4

107= ‘,“‘ ‘ '- ‘g_;__‘_L_!!__‘-__ L/

T 6
5. . Les

REPLACEMENTS&%&&

~

0 10CT 9% . ;




4. fhe process of claim 3, in'mhidﬁiééid Iihér_conprises porous materi al

Ismpregnated with said resin. 5. The process of any of clains
1-4, in which the elongated neans and the fluid-retentive material are
i nserted sinultaneously. 6. The process of any of clains 1-5,

wherein said existing conduit is not sound along its length, the step of
provi di ng said unsound existing conduit Tength with a fluid-inpervious
pre-lining inside which said fluid-detecting neans, said | ayer of

- 15- it or a plurality of leaks exist over a substantial length of
the pipe, calling for a more substantial repair job? And
whatever the nature of the repair job, knowing more or less
precisely where the leak exists greatly facilitates the

repair operation.

Systems are available on the market for sensing and
locating the presence of fluids such as those which might be
involved in connection with pipe leakage. They usually
comprise an elongated sensing element in the form of a cable
which is positioned along the length where the presence of
fluid is to be detected, that cable being electrically
connected to an external control and indicating system which
informs the operator of the existence and location of leaks.
One such system, sold by Environmental Specialty Products,
Inc. of Niles, Illinois, under the trademark "PermAlert", is
based on time domain reflectometry and operates like radar.
Another such system is, for example, described in DE-A-4 029
186. Thousands of times each minute, energy pulses are sent
out on a "dry" sensor cable. As energy pulses travel down
the sensor cable, reflections are returned to the monitoring
unit, which digitizes those echoes and creates a digital map
of the entire length of the cable. The presence of a fluid
around the sensor cable at a partiduiar location in
sufficient quantities to "wet" the cable will alter its
electrical properties and this alteration will cause a change
in the reflection from that cable location. The digital map
will indicate the locations where |
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fluid-retentive material and said fluid-inperneable liner are

pl-aced.

10 15
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-12-

can be retrofitted while the piping is in place,

thus reducing expensive rebuilding and down time and
without adding to hazardous waste disposal problems.
All materials and techniques to accomplish this method
are currently availablé. There is no necessity to
develop new relining systems, detection systems,
resins, or new fibrous absorbent materials. The use
of the present invention involves only a fraction

of the cost of excavation, disassembly, disposal and
rebuilding such as.has been necessary in the past.
Moreover, the system of the presenﬁlinvention allows
pinpoint detection of leak location because it retains
the leaking fluid in a very localized area.
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-14-

within the layer of fluid-retentive material, and

- (c) causing said fluid-impermeable liner to lie
substantially against said layer of fluid-retentive material
over substantially the entire circumferential extent thereof.

2. In the process of claim 1, causing said liner
to exert radially outward pressure on said layer of
fluid-retentive material and said elongated means.

3. In the process of either of claims 1 or 2, in
which said liner comprises a curable synthetic resin, the
step of curing said liner to harden it and cause it to retain
its position substantially against said layer of
fluid-retentive material.

4. The process of claim 3, in which said liner
comprises porous material impregnated with said resin.

5. The process of any of claims 1-4, in which the
elongated means and the fluid-retentive material are inserted

simultaneously.

6. The process of any of claims 1-5, wherein said
existing conduit is not sound along its length, the step of
providing said unsound existing conduit length with a
fluid-impervious pre-lining inside which said fluid-detecting
means, said layer of
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