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(57) Abstract: Fluid-leakage detection system (14) for a domestic tluid distribution installation (1), comprising: a main fluid feed
pipe (9) connected to at least one item of fluid consuming equipment (13) through a corresponding secondary pipe (11), a cutoft
valve (15) for cutting off the main feed pipe (9) in the event of the detection of any leak, a small-leak detection device (16) activated
o in the case of zero global consumption, a flow meter (25) on the secondary pipe of each item of consuming equipment (13) for estab -
lishing the state of the global consumption.
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FLUID LEAKAGE DETECTION SYSTEM
Fi1eld of the i1nvention
The 1nvention relates to a fluid leakage
detection system for a domestic fluid distribution
installation.
Introduction
Detecting fluilid leaks as soon as possible

makes 1t possible to limlit the human, material and

financial losses that may result therefrom to the

maxlmum posslible extent.

This problem 1s particularly sensitive 1n the

— —

case of combustible gas, the accumulation of which 1n a

—

closed space 1ncreases the risk of explosion. In order

to reassure domestic consumers, gas distribution
companlies seek to equip domestlic 1nstallations with gas

leakage detection systems that are at the same time

simple, economical, reliable, rapid and efficacious,

pre——
—

which moreover stimulates the consumption of gas 1n the

population and makes thelr equipment more profitable.

Prior art

Various fluid leakage detection systems are

known 1n the prior art.

In the field of gas detection for example,

there ex1lsts portable or fixed Vsniffer” analysing

—

apparatus. The first have the drawback of requiring a

human presence. The second are disadvantageous slnce

they may be situated remote from the leak and therefore

react late, or even never react, which gives the user a

—

false Impression of safety.
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Other fluid 1leakage detection systems are

pr—

based 1n particular on the detection of a leakage rate.

Systems

difference betwee

pr—

for detecting a leakage rate may

function by establishing, via a management means, the

n the fluilid feed rate and the flows

pr—

consumed. Examples of such systems are set out 1n the

document DE 195 0

These systems do

1 044, DE 38 33 127 and US 5 8oob 603.

—
-

not however permit the detection of

“small” leaks since the corresponding flow meters do not

have the necessary sensitivity.

Other leakage rate detection systems, such as

the one disclosed in US 2006/0009928, are based on the

pre——

detection of a consumption rate abnormality. For the

same reason, thes

“small” leaks.

e systems are also not able to detect

Yet other systems for detecting a leakage rate

function 1n the case of the absence of consumption of

pre—— pre—— pre——

—

the fluid. Examples of these systems are given below.

The document US 5209171 concerns an apparatus

for detecting the

pre——

leakage of a gas, which may be propane

or natural gas. When the technician wilishes to make a gas

leakage test on a gas distribution system, he filrst of

all closes the s

—
-

upply wvalve and then connects a flow

pre—— pr——

-~ hoses on either side of this wvalve.

meter by means O

The gas can then

therefore a check

flow by bypassing the latter. This 1is

requlring human 1ntervention.

The followlng four documents concern automatic

leakage detection

pr——

the leakage of a

systems.

GB 2231697 relates to a device for detectiling

fluid, 1n particular water, mounted 1n

— pr—

a vertical pipe.

In the event of absence of consumption,
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by gravitation by means of a

thls plpe 1s closed o

maln valve. The fluidtightness of the distribution

system can then be checked by enabling the water to

pre——

flow, 1n the case o0of 1leakage, through a second wvalve

placed so as to bypass the first. Where the leak

pr— gp—

valve 1s

persists beyond predetermined period, a cuto

activated.

JP 61148339 discloses a device for detecting
leakage 1n a compressed alr distribution system 1ntended
to supply a pneumatic valve. When the latter 1s not
activated, an 1solation valve placed on the main supply

plpe 1s closed ©periodically so as to enable the

compressed alr to flow through a flow meter placed so as

to bypass the main supply pilpe.

—

JP 50138232 concerns a means o0of checking fluid

pr——
—

leakage remotely. A three-way valve supplies, 1n one of

pr——

the conflgurations thereof, a maln plpe leading to a

consumer. When the latter 1s not consuming, tTthe wvalve

goes 1nto another confiliguration enabling the fluid to

pass through a magnetic leakage detector able to send a

signal to a control circult. The 1latter cuts off the

pr— pr—

valve 1n Tthe event of the detection of a leak.

WO 2006 1338892, which can be considered to be

close to the 1nvention, relates to a system for

pr——

detecting a “small” leakage of natural gas functioning

pre——

1n the absence of any consumption. Any “small” leak 1s

detected by diverting the gas, through a three-way

valve, to an ultrasensitive flow rate sensor mounted as

pr——
—

a bypass with respect to the maln pipe. The periods of

pre——

absence of consumption are predetermined and are

obtalned eilther during the night, or by cutting off all
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the consuming edqulipment, which 1s detrimental to the

comfort of the wuser. Thils system therefore does not

provide any means for determining the random absence o:

pr——
—

pr——

consumption, which 1s detrimental to the safety of the

installation and thus to the e

system.

—

pr— pr—

"1clency of the detection

Summary of the 1nvention

—

One aim of

—

the 1nvention 1s to procure, for a

domestic fluid distribution 1nstallation, an automatic

g

pre——

svstem or detecting fluid leakage sultable for

detectling, at any time, any type of fluid 1leakage

reliably and to react with a short response time.

Another ailm 1s not to 1nterfere with the

pr—

functioning of the consuming equilipment.

To thilis end, the fluid leakage detection

system accordiling to the 1nvention comprises a main fluid

feed plpe connected to at least one 1tem of fluid

consuming edqulipment through a corresponding secondary

plpe and a control means able to generate a signal 1n

pre——

the event of the detection of a leak. A cuto

cuts off the mailn

pr— —_—

valve

fluid feed pipe. A small-leakage

detection device comprises a flow-rate detector able to

pr——
—

detect small leaks o:

fluid and to send a correspondiling

signal to the control means, mounted 1n a bypass pilipe

pr—

connected to the main feed pilipe, on elther side of a

bypass valve situated on the main feed pilpe. The bypass

valve 1s controlled by the control means and comprises

an open position allowlng passage through the main fluid

g

plpe to at least one 1tem of consumlng egulpment, and a

closed position diverting the fluld to the bypass pilipe

pr—

through the small-leakage detector, 1n the event of zero
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global consumption of the consumling egulipment. A

management means 1s able to establish the state of the

pr—  — g —
p— p—

Ow meter able to send a flow

global consumption. A

rate signal to the management means 1s placed on the

— —

secondary plpe of each 1tem of consuming egulpment.

The advantage of the 1nvention 1s that the

detection system 1s able to establish at all times the

global consumption state and to react rapidly according

—

to the latter by virtue of the automatic devices (flow

meters, control and management means, bypass valve) 1n

pre——

order 1f necessary to 1nitiate, without having to cut

pr— gp—

O any consuming equlpment, a small-leakage detection

—

and next, 1n the event of leakage, to send a signal.

In the followling description, leaks at a low

rate (which occur typically at defective or Dbadly

tightened joints, etc), which will be referred to as a

“small leak”, will be distinguished. To give an 1dea, a

fluid leak 1s considered 1n the present applilication to

pr—

be a “small leak” 1f 1t has an order of magnitude of 1

to 50 litres/hour. “Large leaks”  wil] also Dbe

distingulshed, typlcally arising when there 1s total or

pr—— pr——
—

partial rupture of a plpe and having an order of

—

magnitude of 50 to 6000 litres/hour.

pr— pr—

The flow meter of each 1tem of consuming

equlpment 1s advantageously situated 1n the 1mmedilate

pre——

vicinlty of thils equipment, 1n particular 1n order to

—

avold a leak 1n a section of secondary plpe 1lying

between the flow meter and the correspondlng equlipment
belng 1nterpreted by the system as “"normal” consumption.

The leakage detection system according to the

lnvention preferably also comprilses a large—-leak
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detection system. The latter comprises for example a

flow meter on the main fluid feed pipe able to send a

global feed rate signal to the management means, sald

pr——

management means establishing the existence of a large

leak when the difference between the sum of the flow
rates consumed and the global feed rate exceeds a
predetermined value. In a wvariant or 1n addition, the

large—-leak detection system comprises at 1

east one

pressure sensor able to send a pressure signal to the

management means. The latter 1s able to compare the

pressure and flow rate measurements with pre-stored

reference curves and To establlish the existe

large leak when at least one operating poln

installation deviates significantly from said

curves.

pr——
—

nce oOL d

t of the

reference

The at least one pressure SEensor 1S

advantageously situated on the mailn feed pilpe

pr——

and/or on

cach secondary pilpe, a distribution of these sensors

pre——

over the whole of the domestic i1nstallatlion particularly

—

asslsting the reaction speed of the fluid leakage

pr—

p—

detection system 1ndependently of the position of the

leak. The at least one pressure sensor may be

—

more particularly close to each 1tem of

si1tuated

consuming

equlpment so that a large leak at this point 1s detected

very rapidly.

According to another preferred embodl

ment, the

management means 1s able to compare the flow consumed by

—

cach 1tem of consuming eqgqulpment with a pre-stored

characteristlic consumption curve and to establish the

pre——

exlstence of abnormal consumption when at least one of

pre——

these flows significantly exceeds the corresponding
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value on the pre-stored characteristic consumption

curve.

Advantageously, the management means 1s able

pr— pr—
h—

to correlate the measurements of the wvarious 1tems of

apparatus wlth a view to detecting a calibration

abnormality and to remedy 1t. In other words, when the

bypass wvalve 1s 1n 1ts closed position and the small-

—

leak flow detector shows the absence of small leaks, the

pr—

control means can perform the calibration of the zero

pr——

consumption of each consumer flow meter 1n order to

pre——

"1clent flow

guarantee and malntaln all the time a su

meter senslitlvity to measure this zero consumption. When

the bypass valve 1s 1n 1ts open position, no fluid flows

through the small-leak detector (all the fluid passes

through the bypass wvalve). The control means can then

—

perform a calibration of the small-leak detector with

respect to the zero and thus malntain all the time the

excellent sensitivity of thils detector.

The control means 1s preferably able to send

—

valve

an alarm signal or a silignal for closing the cuto

pr— pr— pr—
p—

1n the event of detection both of a small leak and of a

large leak. Preferentially, the alarm signal 1S

g

duplicated by this closure signal for reasons of comfort

and safety.
The leak detection system according to the

pr—

lnvention can be used 1n the case of fluids such as a

combustible gas 1ncludling natural gas, a non-combustible

gas, etc.

—

Brief description of the figures

pre——

These aspects as well as other aspects of the

invention will be clarified 1n the detaililed description
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of particular embodiments of the 1nvention, reference

being made to the accompanying flgures, 1n which:

pr—

Fig.. 1s a schematic wview of a typical domestic

installation according to the prior art;

—

Fig.2 1S an example of 1ndividual and global

pre——

consumption dlagrams for typlcal domestic

equlpment;

Fig.3 1s a schematic view of an embodiment of the
leak detection system according to the
invention.

Generally, simllar elements are denoted by

ldentical references 1n the figures.

—

Detalled description of a particular embodiment

Figure 1 shows a typlical combustible gas
distribution 1installation 1. The gas 1s brought by a
public pipe 2 to a domestlic branch 3. A meter 5 meters

pre——

the consumption at the start of the domestlic branch 3.

This meter 1s followed by a manual main valve 7/

controlling the opening the domestic 1nstallation 1. A

domestlc distribution system comprises a maln pilpe 9

p—

emerglng on a plurality of secondary pilpes 11 1ntended

pr—

cach to supply an 1tem of consuming egqulpment 13.

—

Fach 1tem of consumling egquilipment 13 obviously

does not function continuously but has an operating

cycle T cycie Such that T cycie = T on + T o5, T on and T e

pre——
—

signifying respectively a period of functilioning and a

pr— pr—

period of non-functioning of the equipment 13. This

cycle 1s generally appreciably less than 24 hours and

varlies 1n particular according to the external

pr——

temperature. Each c¢vycle 1s 1ndependent of the others

since there 18 no correlation between them.
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In addition,

periods during a day

PCT/EP2012/050383

1t 1s possible to obtain several

(24 hours)

during which all the

consuming eguilpment 13 1s not consumling any dJdas, these

pr——

"erred to as OFF periods.

Thls possibillity 1s realistic 1f consuming eqgulipment 13

such as a general boiler,

(which 1s beneficial

decorative open fire,

Moreover, the

for the environment),

etc 1s considered.

rnnale

ON periods

periods during which at least one

equlpment 13 1s functioning.

pr——
—

Examples of

11llustrate respectively the

aforementioned boiler,

—

fire. The graph (e) shows the

l1tems of egquilipment. Thus,

fairly regular cycle

pre——

OL d

water

gas

figure 2, 1n which the graphs (a),

heater,

for example:

18

g

ltem O3

cooker

—

a water heater without a pilot

a cooker, a

glven to

consuming

functioning cycles are set out 1n

(b), (c)

and (d)

consumption Q of the

and open

flow consumed by all these
the boller has a

"ew Tens of minutes with an

operating period representing only a percentage of this

cycle, a percentage that may vary between 0 and a value

significantly less than 100%;

several tilmes per day

—

of milnutes; The cook

—

from a

er Tfunctions at

the water heater

few minutes tTo a

functions

few tens

—

the time of the

preparation of meals twlce to three times per day, from

a few minutes to a few hours according to the type of

dish belng prepared;
hours per day.
Consequently

domestic 1nstallation

the open

1t

18

clear

that,

fire functions

pr——
—

pre——

for a few

for the

1, the OFF periods where all the

consumiling edqulpment 13 1s stopped occurs several tlimes a

day, distributed 1rregularly over tilime.



CA 02823576 2013-07-02

WO 2012/098038 PCT/EP2012/050383

10

15

20

22

30

10

It should be noted that the 1nvention can be

used for detecting leaks both 1n a single household and

for an apartment building, etc. Consequently, Y“consumlng
equlpment” can be understood 1n the present application
not only as a particular apparatus such as a boiler but
also as all the domestic equlpment 1n an apartment.

A leak detection system 14, 1integrated 1n the

installation 1n figure 1, 1s 1llustrated 1n figure 3. It

pr— P~

comprilses: an automatic cuto valve 15 (distinct from

the valve 1) ; a small-leak detection device 16

comprising a Iflow detector 17, a bypass pipe 18 and a

bypass wvalve 19; a large—-leak detection device 22

comprilsling pressure sensors 23 and a Jglobal flow meter

2/, control and management means 21, flow meters 25

pr— pr—

upstream of each 1tem of consuming equipment 13.

The gas leakage detection system 14, placed as

close as possible to the meter, 1s designed to detect

pre——

any leakage of gas, small or large, 1n a domestic

installation 1, practilically from the meter 5 as far as
the consuming egqulpment 13. When a leak 1s detected, a

signal 1s sent to the control means 21, which, where

pr— pr——

the distribution of the gas to all

necessary, cuts o

pr——
—

the consuming equipment 13 by activating the closure of

the cutoff valve 1b5.

The small—-leak detection device 1o functions

pre——
—

on the basis of a flow rate measurement 1n the bypass

—

(zero flow

no leak, non-zero flow = small leak) by the

flow detector 17. The latter 1s placed on the bypass

plpe 18 1n order not to 1nterfere with the distribution

pr— pr—

of gas when at least one 1tem of egquipment 13 1s

consuming. This flow (zero or non-zero) 1s measured when
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pr—

all the consumers are off. As each 1tem of consuming

equlipment follows a consumption cycle broken down 1nto

pr——

two types of period (see above) the apparatus detects

pr—— gr—

(curve e 1n figure 2) the common O periods, durlng

which all the consuming egqulipment 13 1s simultaneously

pr— gp—

O

The large—-leak detection device 22 on the

other hand functions according to a dual mode (pressure

and flow measurements). For thils purpose, the flows are

measured by the eguipment 25 and 27. The device 22 also

pre——

comprilses pressure sensors 23, provided at the ends of

the 1nstallation 1. These flow and pressure measurements

pre——
—

make 1t possible to detect rapidly (an 1interval of

—

around a few seconds) a large leak 1ndependently of the

pr——

ON/OFF cycle of all the consuming equipment 13. This

detection 1S based on the verification of the

conslistency Dbetween the flows and pressures at the
varlous measuring polnts.
The control and management means 21 (generally

—

electronic, because of the reaction speed thereof)

—

provide respectively the control and management of the

—

whole of the system 14, by coordinating these wvarious

pre——

components of the system 14 (sensors 23, valves 15 and

19, flow meters 25 and 27, etc) from an electrical,

pre——
—

timing, synchronisation, decision taking and 171

— —

point of view.

necessary cuto

— pr—

The detail of the detection of a small leak 1s

described 1n more detall below. When tThe detection

system 14 measures the small leak, by definition all the

pr

consuming egulpment 13 1s o and the global consumption

pr—

thereof 1s therefore zero. The bypass valve 19 1s then
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switched to the closed position, which diverts the gas

to the bypass pipe 18, on which the small-leak detector

17 1s mounted. The small—-leak detector 17 1s therefore

—

able to detect the flow rate of any leak continuously

and, as long as there 1s no leak or the 1leak 1s below

pre——

the sensitivity threshold of the sensor, the detector 17

activates nothing and continues to measure. As soon as a

(small) leak appears, the detector 17 detects 1t through

a flow rate measurement. It activates an alarm

lmmediately. It can also, 1n a varliant or 1n addition,

pr— pp—

actuate the cuto valve 15 1n order to 1interrupt the

distribution. The leakage detector 17 makes 1t possible

to measure very low flow rates, corresponding to leaks

that would have passed unnoticed through a conventional

pr——

system. This detector 17 of course therefore benefits

from a significantly higher sensitivity than flow meters

measurilng a consumption such as the meter 5 or the flow

meters 25 siltuated close to the consuming egulpment 13.

pr— pr—
—

Starting any  of the 1tems of consuming

equlpment 13 automatically 1nterrupts the measurement.

—

The moment of this starting up 1s 1n fact neilther

predlctable nor synchronised 1n any way wlith the

pr——

detection system 14. Nevertheless, by virtue of the flow

meters 25 placed close to the consuming egqulpment 13,

pr—— pre——
—

the detection system 14 1s warned of this restarting of

the consumptlion and 1mmediately opens the bypass valve

19, enabling gas to pass through the main pipe 9, the

pr—

cross section of which 1s compatible with a high

consumption rate. The reaction time of the detection

system must obviously be compatible with the constrailnts

pr—

of the consuming equipment 13 with regard to the startup
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conditions of the latter, 1n particular from the point

pr— pr—

of vliew of the pressure drop 1n the pipes 9 and 11.

—

Simultaneously with the opening of the bypass wvalve 19,

—

the measurement of the leakage by the leak detector 17

pr—

1s 1lnactive, as long as at least one 1tem of consuming

equlpment 13 1s functioning, and resumes only when a new

—

non—-consumption period (OFF period) presents 1tself.

The non-consumption period 1s detected by the

— —
- -

measurement of the flow consumed by each 1tem of

equlpment 13 via the flow meters 25. The flow meter 25

1s chosen so as to have a sensitivity compatible with

—

the minimum flow rate of the corresponding equilipment 13,

while enabling gas to pass 1nto the latter when 1t 1s at

1ts maximum flow rate. It must also cause a negligible

pressure drop.

pre——

When the Y“total absence of consumption” condition 1s

once agaln fulfilled, a new small-leak measuring cycle

can restart and the leak detection system 14 closes the

bypass valve 19.

Moreover, as the small—-leak detection 1S

—
-

activated by a signal noting a total absence of

consumption, this should be established rigorously. For

this purpose, the management means 21 1s chosen so as to

distingulsh (discriminate) unambiguously, for each 1tem

pr— pr—
e

of consuming equipment 13, an absence of consumption (=

Zzero consumption) from 1ts minlmum consumption, despilte

posslble measuring errors caused by the correspondiling

pr——

flow meter 25. 1In the case for example o0of a cooker

pr——

having a minimum consumption of around 50 litres/hour,

the management means 21 must be able to unambiliguously

distingulsh this minimum consumption from 1ts zero



CA 02823576 2013-07-02

WO 2012/098038 PCT/EP2012/050383

10

15

20

29

14

consumption, having regard 1n particular to a possible

— — pr— pr— —
e e

error of offset of the real zero of the flow meter 25 of

around 10 litres/hour. The management means 21 1is, in

g

order to establish the zero consumption of the cooker,

based on a discrimination threshold that will lie

between 50 litres/hour and 10 litres/hour, for example

30 litres/hour, the “Ymedian” value making it possible to

pr—

preserve a margiln of error due to the measurling noilise

and other uncertalnties. Any value measured on the flow

meter 25 of less than 30 litres/hour would then be

pre——

interpreted by the management means 21 as an absence of

consumption by the cooker.

Regular correction of the offset error during

a recallbration 1n a small-leak measuring period makes

1t possible to limit the drift 1n time (over several

—

months, or even several vyears) of this error and

therefore to preserve a diliscrimlnation threshold that 1s

acceptable wilith respect to the margins fixed at the

pre——

start of the commissioning of the flow meter 25. This 1s

pre——

because, 1f the small-leak detector 17 1ndicates that

p— pr—

there 1s no leak, an adjustment of the zero level of the

flow meters 25 may be applied.
Moreover, when the bypass wvalve 18 1s open to

enable the consuming egquipment 13 to be supplied with

gas, no gas flow passes 1nto the flow rate detector 17

— —
—

because o 1ts small diameter. Thus a correction of a

zero drift of the detector 17 can be made during each ON

period, which enables the detector 17 to preserve all

1ts sensitivity permanently.
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pre——

The detection of large leaks 1s detailed

below.

Functioning according to a dual mode (pressure

and flow rate measurements) as shown 1n figure 3, the

large—leak detection device 22 1ncreases 1ts reliability

and therefore safety since 1t Jgenerates an alarm signal

or a signal for cutting off the 1nstallation 1 should

the pressure measurements be 1ncompatilible with the flow

—
-

rate measurements, thus i1ndicating faulty functioning of

pre——

the 1nstallation. In order to verify

g

the eguipment or o

such an abnormality, the pressure measurements are

pr——

correlated at the start of use with the flow rates,

these correlations giving rise to a reference pressure

profile that 1s stored and, where necessary, subjected

subsequently to a “learning” of the system. The

pressure/flow rate measurements make 1t possible to
detect an abnormality 1n the domestic distribution

installation 1 when the correspondlng operating polnt

deviates significantly from a reference profile.

In addition, during the small-leak

measurements, 1n a zero consumption period, the pressure

drops are almost =zero and recalibration of all the

pressure sensors 23 can be carried out, the pressure

being substantilially the same throughout the distribution

installation 1.

The sensitivity requlred for this large-leak

detection Dbeing significantly lower  than for the
measurement of small leaks, the detection principle
proposed corresponds to this sensitivity level. The
aforementioned measurements of flow rates and pressures

— pr—

taking place 1ndependently of the operating state of the
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consumling equlpment 13, the large-—-leak detection device

22 1s therefore active continuously. It therefore

—

responds almost 1nstantaneously (typilcally 1n a few

—

seconds) to the appearance of a large leak by closing

pr— P~

the cuto valve 15, which puts the 1nstallation 1 1n a

safety mode.

The leak detection system 14 can also detect

abnormal consumptilion, due for example to a large leak at

—

an 1tem of consumlng edgulpment 13 or to a breakdown

—
-

thereof, by having recourse CO characteristic

pr—— pre——

consumption profiles or curves of the wvarilous 1tems of

consuming egulpment 13 previously stored 1n 1ts

pre——

management means 21. An excess or lack of consumption

predetermined wlth respect to these curves 1S

interpreted by the management means 21 as an abnormality

pr——

and glves rilse tTo a warnling signal or a signal for

— o~

the distribution installation 1.

cutting o

pr——

“Typilcal” consumption modes of certaln 1tems
YP ©

pr—

of equipment 13 are outlined below. A boiler functions

more 1n wilnter than 1n summer. The wilinter consumptlon

pr—
—

thereof 1s failrly regular from one day to another,

—

except 1n the case of abrupt variations 1n temperature.

Moreover, a cooker dJenerally functions before the meal

tilmes and not more tTthan a few hours 1n a row. A

decorative open filire functions 1n particular 1n the

evenings, etc.

The aforementioned consumption proflles may be

pr—

the subject of changing learning or be adapted by the

user to his consumption habits.

In the case of the detection of abnormal

consumption, the control means 21 preferably emlts an
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pre——

alarm signal and/or a signal for cutting off the

installation 1.

—

The result of the above 1s that the gas leak

pre——

detection system 14 detects a gas leak of any magnitude

1n a domestic 1nstallatlion practically from the meter as

pre——

"ective

far as the consuming equlpment and takes the e

action for making the 1nstallation safe within times

compatible with the magnitude of the leak.

The leak detection based on two principles
makes 1t possilible respectively to detect both small
leaks and large leaks 1n times compatible with these two

pr—

types of leak.

pre——

The detection of large leaks 1s continuous and

pr— pr—

independent o the operating state ON/OFF of the

consuming equilipment. The reaction tilme thereln 1s

therefore very short, whilich 1s compatible with the

danger relating to large leaks.

pre——

On the other hand, the detection of small

leaks, requlring a very filne and sensitive measurement

—

of almost zero flow, 1s performed only durilng periods

allowlng such measurement, that 1s to say durling the OFF

pr—

periods of all the consuming equilpment 13. Detection 1s

therefore not continuous. Nevertheless, 1n the light of

—

the low rate of this type of 1leak, the reaction time

remalns compatlble wlith safety standards.

The result of the above 1s also that no

pr— pr—
p—

- during the measurement of

consumling egqulpment 1s cut o

a leak, whether 1t Dbe small or large, which 1s

—

advantageous 1n terms of comfort.

In addition, as suggested previously, the

pre——

coexlstence of a small—-leak detection device 17 and a
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large—-leak detection device 22 produces a synergy

between them. If tThe small-leak detector 17 indicates

—

that there 1s no 1leak, an adjustment of the zero leve.

—

of the flow meters 27 and 25 can be applied, which

pre——

5 1mproves the precision and therefore the reliability of

pre——

the detection both of small and of large leaks.

Moreover, when the large-leak detection device 27

functions alone, that 1s to say whenever there 1s

pr—— pr—
h— h—

consumption, a correction of a zero-drift of the

10 detector 17 may be performed, which enables the detector

17 to keep all 1ts sensitivity and therefore all 1ts

reliabillity continuously.

It will be obvious to a person skilled 1n the

art that the present 1nvention 1s not limited to the

15 example 1llustrated and described above. The 1nvention

—

comprises each of the novel features as well as the

pre—— pr—

comblnation thereof. The presence of reference numbers

pr——

may not be considered to be limitative. Use of the term

“comprises” may 1n no way exclude elements other than

pre——

20 those mentioned. The use of the definite article

W\ r7 +

INONS

d

—
-

introducling an element does not exclude the presence of

pr—

a plurality of such elements. The present 1nvention has

been described 1n relation to a specilific embodiment,

which has a purely 1llustrative wvalue and must not be

25 considered to be limitative.
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CLAIMS

l. A fluid-leakage detection system for a domestic fluid distribution 1nstallation,
comprising a main fluid feed pipe connected to at least one item of fluid consuming
equipment through a corresponding secondary pipe, a control and management means able
to generate a signal in the event of the detection of a leak, a cutott valve tor cutting off the
main feed pipe, a small-leak detection device comprising a flow detector able to detect
small fluid leaks and to send a corresponding signal to the control and management means,
mounted in a bypass pipe connected to the main feed pipe, on either side of a bypass valve
situated on the main pipe, the bypass valve being controlled by the control and
management means and comprising an open position enabling fluid to pass through the
main pipe to at least one item of consuming equipment and a closed position diverting the
fluid to the bypass pipe through the small-leak detector, the detection system further
including a flow meter on the secondary pipe of each 1tem of consuming equipment, able
to send a flow rate signal to the control and management means, which 1s able to
continuously total the flow rate signals received, wherein whenever the global
consumption 1s zero, the control and management means 1s further configured to put the
bypass valve 1n the closed position and to perform the calibration of the zero consumption

of each flow meter if the flow detector shows the absence of small leaks.

2. The detection system according to claim I, wherein the flow meter 1s situated

upstream of the corresponding consuming equipment.

3. The detection system according to claim 1, further comprising a flow meter on the
main fluid feed pipe able to send a global feed rate signal to the control and management
means, said control and management means establishing the existence of a large leak
when the difference between the sum of the flows consumed and the global feed flow rate

exceeds a predetermined value.

4. The detection system according to claim 1, further comprising at least one pressure
sensor able to send a pressure signal to the control and management means which 1s able

to compare the pressure and flow rate measurements with pre-stored reference curves and
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to establish the existence of a large leak when at least one operating point of the

installation differs significantly from said reference curves.

5. The detection system according to claim 4, wherein at least one pressure sensor 1s

situated on the main feed pipe.

6. The detection system according to claim 4, wherein at least one pressure sensor is

situated on each secondary pipe.

7. The detection system according to claim 6, wherein at least one pressure sensor 1s

also situated close to at least one 1item of consuming equipment.

8. The detection system according to claim 1, wherein the control and management
means 1s able to compare the flow consumed by each item of consuming equipment with a
pre-stored characteristic consumption curve and to establish the existence of abnormal
consumption when at least one of these flows is significantly greater or less than the

corresponding value of the pre-stored characteristic consumption curve.

9. The detection system according to claim 1, wherein the control and management
means 1s able to send an alarm signal in the event of the detection both of small leaks and

of large leaks.

10. The detection system according to claim 1, wherein the control and management
means 1S able to close the cutoff valve in the event of the detection both of small leaks and

of large leaks.

I1.  The detection system according to claim 1, wherein the control and management
means 1s able to correlate the measurements of the various appliances with a view to

detecting an abnormality in calibration and to remedy 1it.
12.  The detection system according to claim 1, wherein the fluid 1s a combustible gas.

13.  The detection system according to claim 12, wherein the combustible gas 1s natural

gas.
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