; KLe3ef : f71 (6" T+/ ~ 4 MAR 2002 The invention relates to nmeasuring | eakage

t hrough ducts, typically fluid carrying pipes. In fluid carrying pipes such
as‘gas mains, for, exanple, it has been necessary to isol ate Seqthgﬁszﬁf
mai n carrying the gas by cut out and bypass techni ques and then
capping-off. This is tinme consum ng and costly. Wth service pipes it is
again disruptive to determ ne | eaks. The present invention is concerned
~-With providing a |l ess disruptive and | ess expensive nmechanismto provide an

accurate pressure | eakage test of pipes. According to the im 1 e
is provided a | eak testing systemfor pipes including neans ”mmmm,w,@@{ng a
~tenporary seal at a first |ocapipa: Leean®etectponvi ding a SUbStﬁﬂBgﬁ

equal pressure between the first |ocation and an adjacent test [0Cation to
prevent fluid passage therebetween~ neans for determ ning any pressure
decay at the test location indicative of pipe |eakage ; and neans for
adjusting the pressure in the first location to ~ 4 MAR 20D2 track any
pressure decay in the test location so as to maintain the substantially
equal presstihe betwersridmerdlates - tanteasytringcaersngedtinireyabhe Sicks.,

typically fluid carrying pipes.

In fluid carrying pipes such as gas mains, for, example, it
has been necessary to isolate sections of main carrying the
gas by cut out and bypass techniques and then capping-off.
This is ﬁime consuming and costly. With service pipes it

is again disruptive to determine leaks.

The present invention is concerned with providing a less
disruptive and less expensive mechanism to provide an

accurate pressure leakage test of pipes.

According to the invention there is provided a leak testing
system for pipes including means for providing a temporary
seal at a first location;

means for providing a substantially equal pressure between
the first location and an adjacent test location to prevent
fluid passage therebetween;

means for determining any pressure decay at the test
location indicative of pipe leakage ; and

means for adjusting the pressure in the first location to
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Further according to the invention there is provided a nethod for testing

| eaks in pipes and conprising: providing a tenporary seal at a fgi4r ﬁiﬁR 2002

| ocation; providing a substantially equal pressure between the firs

| ocation and an adj acent test |ocation to prevent fluid passage

t her ebet ween; determ ning any pressure decay at the test |ocation

i ndi cative ofrpkpeahoakaqgs surandqadhiistimgribe trassisCatlohhed iast to

. location to track any pressure decay in the test | ocation so as to naintain
the substanthaidiaiedude BLBSSHhEiBeLWeegubbepiésstrande twsenl ohat ifarst
during testing. The invention will now be described by way of exanple with
- reference toafidet@€€ orpedtyidgs ddawi ngstesthgch: Figure 1 shows a first
enbodi ment of the invention; Figure 2 shows a nore detail ed arrangenent;
Figure 3 shows a schematic diagram for tracking control; Figure 4 shows a
further arrangenent showing two test assenblies; and Figure 5 illustrates
an al ternatimer€ioef | gedtdig 2o the4iMpEhe06R therar igngesendeaf figure 1
is configured to provide two seal volunes with a virtual seal therebetween
A pipe 10, typinidod caForyi Res@ihlgui deakder ipr epipee, &ng@. Oomprakiggs, is
shown seal ed at one end 11. This seal may be permanent or nerely tenporary
to allow thepf@ﬁidﬁpcf)ad atatfpdabpe siéhli Zeda Fheskeakageibest device 12
includes a first seal nenber 14 and a second nenber 15 joi ned by coupling
16. The seal pr@ntdirg B sabd thntdal Be dqid niphd esbagspbabihednwbha Fhtkat ed
forma seal with the pipe so as to define a seal volune chanber 18. The bag
seal s may, iYo@dtwdh ce@ndban Npejdesht anesktavioddei pot est ipdewvdnt edkaged past
them The configuration described bel ow accombdat es such a | eaky seal. The
remai ni ng popasSagef tlidwelspeediopnards the seal ed end 11 forns a test vol une
chanber 19. A transducer 20 is provided to neasure the differenti al
pressure betaecormhathgr sady aptedOurd tdepsducet 2dheeaseses lbeaaddbnal
pressure within the test chanber 19. A further transducer 22 provides
measur enment siwdi@d tDeP hef i g1 ¢ eBsak&ge A; t aAgKI ng control device 25 receives
pressure informati on fromtransducers 20 and 21 and adjusts supply val ve 27
to maintain sdbssenhgathy phessare phesher & iy tsaadcadidbeto 18raskwahli n
the remai nder of the pipe formng the test chanber 19. As | eakage fromthe
test vol une praysoCcerdecgyt On atsgakestMmerchedionosd ad heo ph@dentain the

substantially equal pressure between the first and test

locations during testing.

The invention will now be described by way of example with

reference to the accompanying drawings in which:

Figure 1 shows a first embodiment of the invention;
Figure 2 shows a more detailed arrangement;

Figure 3 shows a schematic diagram for track?ng control;
Figure 4 shows a further arrangement showing two test
assemblies; and

Figure 5 illustrates an alternative configuration.



3 ~ 4 MAR 2002 (such as |l eakage at a joint or pinhole corrosion), this
W Il cause a drop in pressure in chanber 19 and so chanber 18 @r@&ggr@ois
automatical ly adjusted accordingly to prevent the risk of |eakage e he
sealing edge of the bag 15 if there is a differential pressure present.
Simlarly, if there is | eakage around the sealing edge of the bag 19, the

diff tial t will t - ackK] - | ust
the prossure Tt SUAHIAIER b1 G pf pA LT ITHES SUSBFYOREGar SEor 1o e
t t | I |y i [ der, t ' [n t i 4 ed
b velurs bt Bl b MR Ul L it 0
!tohg bressure (fryéjpic é’ssc?ﬁ]éyb%%daofflplgle%sgig:eeigé%ée&ﬁlzéeﬁ %éggi Vrga an r

accurate | eak esI ,vgigtrjsslh%%%fﬁ%raelgé ofil e,nd daa fﬁ.ﬂdl iﬁg_sgegégg &Q@,\Mb S

processor 26 ion for anal ysis. I's can be configdre

usi ng port abl gg[%:}u i Tlg’g nges .i | r I4al £ as
the contro tri’cﬁ(s eﬁmgﬂ’ S D‘E)erﬁenl Lfs‘%?é&f)%gg igﬁ ta(%rlf)?]nfgh\% Ietlrétéltﬁ(ﬁ%t t he
systemis opergf i&guctq_rlri cétd y. No change coul indicate a deflated bag 1S. 4

The leakage test device 12 includes a first seal member 14
and a second member 15 joined by coupling 16. The seal
members 14 and 15 can be inflatable bags which when
inflated form a seal with the pipe so as to define a seal
volume chamber 18. The bag seals may, in practice, be
imperfect and have the potential of leakage past them. The
configuration described below accommodates such a leaky
seal. The remaining portion of the pipe towards the sealed

end 11 forms a test volume chamber 19.

A transducer 20 is provided to measure the differential
pressure between chambers 18 and 19. A transducer 21
measures the actual pressure within the test chamber 19.
A further transducer 22 ©provides measurements of
atmospheric pressure. A tracking control device 25 receives
pressure information from transducers 20 and“21 and adjusts
supply valve 27 to maintain substantially the same pressure
in seal chamber 18 as within the remainder of the pipe
forming the test chamber 19. As leakage from the test

volume may occur due to a small imperfection in the pipe

3



d 4 MAR 2002 In practice the test device 12 would be connected to an
unbilical which would carry the supply pressure pipe as well as_bag
inflation supply and connections for the transducers. The unbi | § daMARVR002d
typically pass through a seal at the end renote fromthe test volune
chanber. A nore detailed arrangenent for the Figure 1 configuration is
shown in Figure 2. The test. device 12 t 4 : pl Vi a
~a spring el emegﬁu%’ (%s.' ?aﬁgﬁﬁcgﬁ% s%rﬁrgg}oﬁt o&gl ?%\?vﬁ?]%eexgglgﬁ%’?;%gg(i ﬁtg‘l
i nsertion taki in cou i hg . b f i

0911 0EQu8E 50 EEAR! PR gg@g%urﬁ. PGS naN 148 Arﬁi%% \é&sﬂt%méﬁeerc &

| ess than the dianeter gui pie whi ch may be a ‘'shaped

L gesist | LHBOTLLgBouThe G0 oot sl ATl deice <o
reinforced pl agtloeand (Gl 1l a5 AOPUTBLES SNRR AN COOLL AL LT BASe( Uit

1-5). In practfce transducers 20 an provi ded out sl pi pell ne

and have smal | nskng ¢l i at.t.aghed. ﬁﬁ¥g¥i ASe SHPP 4s received
on line 41 andbggnigeggr g\ﬁ}:aggdrliso%tﬁfelfpfr%e%na e Iﬁé‘ejss w% regéu%/%tbrs Rl -
R3. Switching the lines is effected by solenoid valves V1 V4. Line 1 is

connect ed between the test volunme and sol enoid 5 0 4 MAR 2002 val ves V3

and V9. 1t cansbgyysedl 0 inaiease I epsueqbNal BankeeheV Akl Tnbakdacalt on

37), up to a maxi mum préssure set by regulafo y openi ng val ve V3, or

as a path to aggal 'lp{lﬁﬁrg.qldl efke Dy ;0REN &0 V2 V‘g)r_g%'su-p%i Sméé%&ﬁéméﬂf'cwiqu i's

required for test vo uantification. Line is a sense [1ne connected

between the teghykal %(tg%:ae@?%?xgnoeo§é}o§ndcfé hSdﬂ{EE’l Wife PHESSEhEe (;fr(ogp)

transducer 21 to provi ce signal for the el ectro-pneumati

tracki ng regul g{lpg%éo ﬁtvggi. rﬂ)tj_peA gﬁppi Nehd T Q%F?h’:\ gcé neaf:t%%eﬁi§lt P alhe

side of the DPt ducer LCirne IS a sense et ween the

seal volure (1 gegl.gation ). agd he, oL skde globlic TR {1 apsdicer, 20.

a
The DP transducer neasureneﬁi grOV|des an error Si ch can be use

comput or w1 h SaE0ERATo e ety 5an S T MBI Th Mol 0 “the e

tracking regulator to the seal volune so as to control the seal volune
pressure (termnation 39). Line 5 allows the bag seals to be inflated or

deflated by thngESQkQQeois”BEQBLM ¢hotfd $2:eNYod i@l ¥astVhPhtn¥ pipe,
respectively.
the control 25 will then track the test pressure as il
falls and so the pressure drop across the band of pressure:

can be used to give an accurate leakage versus pressur:

profile.

A data handling device shown as processor 26 will stor
information for analysis. This can be configured using
portable computer.

The small changes in differential pressure as the contro
tracks this and brings this back in to line will indicat
the system is operating correctly. No change coul

indicate a deflated bag 15.



~ 4 MAR 2002 Figure 3 shows the tracking control function illustrated
schematically. The absolute test volune pressure fromtransducern

together with the atnospheric pressure fromtransducer 22 are subtract in
subtractor 41 and filtered via filter 42. Followng anplification in
anplifier 95 it is received as the reference signal for the EP regul ator
set point. The differential pressure neasured by transducer 20 wll be

_anplified and paBsPFagsigef ddtfoakkski gRYM CEo ILutaH@ die 43°RRe e et Pt aRor
the EP regul ator. pressure to be brought back on track if a differential
pressure is medRFEECaN FRAGEN el Ar FARGENEME cBUPRL e PRESHH  CedPiRe i &S
~ conveni ent for tQLsdggeﬁgting fgnction to b? under software control. The

i nvention has %% cPPFed PALPELRD) oRUPBLY SFRYI ST A | SRTF oFPBse
typically with smal| dianmeter, service, pi pes. wever it is possjible for the
ar r angenent toF?ﬁpﬁéﬁﬁ?ﬁ§aj ‘%§“F%F§bg%ng?%gglEYPbC?;}ﬁepgsﬁibﬁE?ugh a
pressure gas pipes._Jln_such confiquration,t spaced devi ces. are arranged
each with thei?ééﬁkﬁge%?ev%ﬁ%hﬁe%ﬂh%bgF°5n5haggﬁﬁin&ogH@Feﬁgﬁﬂggﬁ'the t est
vol une chanbr. This allow the devices to seal each end of the test volune
and ensure that | eakage does not occur fromeither end as the seal volune

pressure w || rrespo t.q that within the te 1.. ~ 4 R 2002 vo] une
a1 track TR R Lo Rarrgdntrl SobethapEiaaEs | breomboatphifRa
configuration 4; hqyn in giggre and includes two test devices 12 a and
12 b. They w | each hat/t 5:3ocF af ed circuitry as shown in the figure. The

devices with associated unbilical can be inserted into the pipeline via the
canmera | aunching tubes 50 and 51 of known construction. In an alternative

conti guratl on oW LD ERQULe 9 Lol e it akesagvant ade. o o,

Cracking cont o Ty SEEDREE & £ i I5r Sscal THG G  BBEFRE) cortfy g alTsn

to that of Fig%ié%fbility during insertion taking into account pipe
bends. The bags when deflated will be less than the
diameter of guide-piece 31 which may be a shaped plastic
cap to assist in insertion. The cap is of a sufficient
diameter to reduce damage risk to the following deflated
bags. The umbilical 32 will be of reinforced plastic and
carries pneumatic sense and control lines (lines 1-5). 1In
practice transducers 20 and 21 are provided outside the

pipeline and have small sensing lines attached.

A pressurized gas supply is received on line 41 and can be
provided to the pneumatic lines via regulators Rl - R3.

Switching the lines is effected by solenoid valves V1 -

V4,

Line 1 is connected between the test volume and solenoid

5



8 0 b !'dAR 2002 Cains 1. A leak testing systemfor pipes including nmeans
for providing a tenporary seal at a first location in a pipe; ans for
providing a substantially equal pressure between the first |OC§%IUARéMW an
adj acent test location in the pipe to prevent fluid passage therebetween;
means for determ ning any pressure decay at the test |ocation indicative of

pi pe | eakage ?ngrg%naph°%4”ea%%UdELfH%i&§%&5£ NOntPEARECRSUES LR LiE

~first Iocatlon e pressure 1 n e test ocatlon So as to nmaintain

t he Substa“t'@ﬁégtee&l%lt S SHE REL the) 165t cand hexlinhactiedan e

during testing emas clained in claiml wherein the neans for

" providing a tggpog, [ ¥e3hd l tBRMR 'S%ﬁJﬁéﬂnfe@Aiw ¥BITbst spagedakhomoa

second seallng me as to eflne afir seal chanmber with the inner

pi pe wal | . cfs tfggcg?sl g:%%aﬁ@gbé/n SbahThg 1 9ghydi nggthirepand faerth

seal i ng nenbers paced poSition to provide a second seal

chanber, the pipe. portion betypen rhe LEES! vandrsecpnd aalcaiaibers

conprising a test c a R 2002 4. A systemas clainmed in claim
1, 2 or 3 wherein the neans for providing a substantially equal pressure
includes a source of fluid under pressure, valve neans for introducing

fluid into the; hirst ;50galdaleand il idfifdiddd 1D €9sslk e Hgt eebsenvBRane for
determ ni ng en the pressure in the first and test locations are equal. 5.

A system as claiARthdth g &gD %n‘éf”%ﬁ%' abgeﬁuesaﬁeéQﬁradtyﬁhsaqcbbez@r ggsure

in the first Iocatlon to track pressure decay i1 ncludes neans connected to

the differ ent%@éggassaur%f@%taﬁefe' o] qnsfc&nokrs:@?%%é?g@agﬁeﬁﬁaeper qkg)t he

val ve neans t uce pressure at the first |oca e test | ocation

pressure Tall erafiidy Dby CJ@'sr@P p;s&u?@y PAecagh DqCrabil LigkUdiRg

at mospheri c pressure se means for providing pressur ormation to
assist in connects to one side of the DP transducer 20.

Line 3 is a sense line connected between the seal volume
(termination 38) and the other side of the DP transducer
20. The DP transducer measurement provides an error signal
which can be used for fine tuning of the tracking
controller 25 (configured as a portable computer with

associated screen 25a).

Line 4 connects the outlet of the EP tracking regulator to
the seal volume so as to control the seal volume pressure
(termination 39).

Line 5 allows the bag seals to be inflated or deflated by
the opening of normally closed solenoid valves V1 or V2

respectively.



determ ning | eakage. 7. A systemas clainmed in any precedi ng clai mwherein
the nmeans for providing a tenporary seal includes first and second spaced

i nfl atabl e bags providing the first |ocation therebetween. 8.OA%BX§35&LaS
claimed in claim7 wherein unbilical nmeans are provi ded connect e
bags to allow renote inflation and pressure 10 0 4 MAR 2002
determination. 9. A systemas clained in claim7 or 8 wherein the first and
- second bags are resiliently coupled to all ow passage through bends in the
pi pe and wherein protector nmeans are provided to prevent damage to the bags
when defl at ed Buging pasdeyes t bheughackengi gontiel AL wet o aslitvarradedn
any preceding claimincluding an el ectronic control device for continuously
det ermi ni ng t hecheBasicalily -t he ThestalPsehuten tasd t Felyne f &HSUAS pfESBUr e
between the first and test |ocations) so as to continuously conpensate for
any pressure deEapsficene 2ledtodeddet ofi tihi the MR SPRAULT yPERS 1 HE nf RGNt he
absol ute pressure loss in the test |ocation, 11. A systemas clained in
clai m 10 i ncl UEFaRPAMGRARR nad sSERE X 3ot ad nyn parhkeeekor nf braddi Hhltepeda
systemas clainmed in claim10 or_ 11 including nmeans for adjusting the .
absol ute presstite fhitemed? on FebhowheytaBplibtaeFban| it depRhdbhee & 1t
measured at nospheric pressure, filter nmeans for filtering the nmeasured
signal s and nedfis 'E6E1NeEEvias nghanraliptshes Frardlpfessdie FRnegopbator

pressure control to the first location 11 d 4 MAR 2002
set point. The differential pressure measured by

transducer 20 will be amplified and passes as a feedback
signal to subtractor 43 to cause it for the EP regulator
pressure to be brought back on track if a differential
pressure is measured. Although the arrangement could be
hardwired it is convenient for this operating function to

be under software control.

The invention has been described in relation to a single
configuration for use typically with small diameter service
pipes. However it is possible for the arrangement to be
modified so as to be applicable to larger, higher pressure
gas pipes. In such a configuration two spaced devices are
arranged each with their own seal volume chamber anc
defining therebetween the test volume chamber. This allows
the devices to seal each end of the test volume and ensures
that leakage does not occur from either end as the seal

volume pressure will correspond to that within the test



dependent on the neasured signals. 13. A systemas clainmed in claim 12

i ncludi ng feedback neans taking into account the differential pgesfurReNs?
measurenent. 14 A nethod for testing | eaks in pipes and conpri sing:
providing a tenporary seal at a first location in a pipe; providing a
substantially equal pressure between the first |ocation and an adj acent
test locatiofohfnbhed PRl RAMant thlidi dmassage tt heabemeento pipe
.determ ning any pressure decay at the test |ocation indicative of pipe

| eakage ; andppeasuEtngnand adjusting the pressure in the first location to
track the pressure in the test location so as to maintain the substantially
- equal pressure between the first and test locations during testing. 15. A
met hod as claimed in claim14 including providing a first seal spaced from
a second seahpgo @gpiRddel i @onpyfiFstisnal ishasieun wiih thiyummerd pigrel
wall. 16. A nmethod as clained in claim15 including providing a third and
fourth seal lgeatgdsakwd SRaceiPpsids on2te phavilde m. seChad sedll cwaiber,
t he pi pe portion between the first and second seal chanbers 12 0 ~ MAR
2002 conpri shaged dfsic e i rédi tAymeidioghaancliai metdei rfiguaien 14,This or
16 including providing a source of fluid under pressure, introducing fluid
into the firgkvheeatidrmangdsdet eetdngmbilieadénthal bpr enswreedo iddtcertfine
that the pressure in the first and test locations is equal. 18. A nethod as
claimed in apypenen@fvehatne d4mbeallaunehtdgngukessdio rpdatiipsythemawn
pressure for providing pressure information to

construction.

In an alternative configuration shown in Figure 5, the
structure takes advantage of known iris valves 60, 61, 62
and 63. In +his arrangement the bags are inserted
separately. However in combination with the measurement
transducers and the tracking control they provide a similar

sealing and testing configuration to that of Figure 4.

e



assist in determning | eakage. 19. A nethod as clainmed in any one of clains
14 to 18 including continuously determning the pressure in the test

| ocation and the differential pressure between the first and t@$tpMARQERI ons
so as to continuously conpensate for any pressure decay in the test

| ocation whilst continuously determ ning the absolute pressure loss in the

test location. 13 . A@6 AY. AYH, e. AR AF,,. A&RR AL. A AYn, . AR A ly. Aly. A,

. Hh| Pz# W

5: &g\ } xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]c
Ta] ca] ca] ca] ca] cggig@dLal cal ca] ca] cTa] ca! Z[ dOog' , OIM @KRW wr mhc”Y] ca] ca] ca] ¢
+a]ca]ca]ca]ca]ca ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cMa] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca! Wrd"! """ 04t] #b#OoH#HH#HH#IIS{ WWRE &, & &B&( _)), *GL* Y*

-f-{vqglgb] X ca]c ] ca] lﬂ cal ca ca] alchal c a cal calca] ca
] ca] ca] ca] ca] ca] ca] ca?t aggaf"c% °rt9'9§. ."/‘&Ta}fﬂlé‘i?a] Aro S d
303t 3356"60666: 7@ M/h7c8889c: f: }_xsnl d Z] ].ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
a] ca] ca] ca] ca] caleBPeEAn spabdtcaitshjcafien]iR A|RIB¢ca] ca] ca] ca] ca] ca! Hh| eFS!
109& ()-S 109%&' ()-SS10%& ()- @ 109%& ()- Y@L0%& ()- &$10%&' ()- P8dEfL3
10%&' ()-fS/ 109&ngansyforl praviding Ss) subsiantiallyt eqgalopregsureyhetween the first
109& ()-8UuvA4! .Y (10%& ()-9%40% ()- 10I1 101 1011!S;10% & ()-ML3
109&' ()-fL3 10%kIdcationcinadvan adjacet dYddiatipnyin 108@ige toy paedsdBR N0 paskRi () -
1098 ()-Y (109%& ()-# W
therebetween; means for determining any pressure decay at the test
location indicative of pipe leakage ; and means for measuring and
adjusting the pressure in the first location to track the pressure in the test
location so as to maintain the substantially equal pressure between the

first and test locations during testing.

2, A system as claimed in claim 1 wherein the means for providing a
temporary seal comprise a first sealing member spaced from a second
sealing member so as to define a first seal chamber with the inner pipe

wall.

3. A system as claimed in claim 2 including third and fourth sealing
members for location at a spaced position to provide a second seal
chamber, the pipe portion between the first and secc;d seal chambers

comprising a test chamber.



dEuVA! .Y (10S/ 10% & ()-L-S10%& ()-f)109%& ()-s' 109%& ()- 10%& ()- 109%&' ()-
5789: Ggb@ . Y!' # Y(10%& ()- @, 10%& ()- 10 10 10f; 10%& ()-Y7 10%& ()-S/
109 ()-q\UVA! k' | @ 109%&' () - YO4O0%& ()- 10 10 10!'< 10%& ()-' 109& MAR 2002
10%& ()-ddEuV4! k' | @ 10" mLO%& ()-% 109%& ()-#f 109%& ()-f 10%& ()- 10%& ()-
109%& () - Obg' dEUVA! k' | @ 107 109%& ()-3 10%& ()-Y"1109%&' ()-t/

10%& ()--109%& ()-+@ 109& ()-')*+ OM- @Kk 19 109%& ()-"

- 10%& ()-!'aF-)109%& ()-% 109%&' ()- 10 10 10,; 109%& ()-*bC k' I9L

10% & ()-$10% & ()- 10 10 10< 10%& ()-9 10%&' ()-/ 10%& ()-* @KJEbC k™| &
10% & ()-sy 109 &) - A systean (3s &laiowgin rlagmi1092&o( )3- &aerein the means for
© 109% & () - KRTUWM" ! bCl k™| 109%T&' () - ss$L10%T &' () -

providing a substantially equal pressure includes a source of fluid under
pressure, valve means for introducing fiuid into the first location and
differential pressure detection means for determining when the pressure

in the first and test locations are equal.

S. A system as claimed in claim 4 wherein the means for adjusting
the pressure in the first location to track pressure decay includes means
connected to the differential pressure detection means and control means
to operate the valve means to reduce pressure at the first location if the

test location pressure falls.

6. A system as claimed in any preceding claim including atmospheric
pressure sensor means for providing pressure information to assist in

determining leakage.

7. A system as claimed in any preceding claim wherein the means for
providing a temporary seal inciudes first and second spaced inflatable

%

bags providing the first location therebetween.

8. A system as claimed in claim 7 wherein umbilical means are
provided connected to the bags to allow remote inflation and pressure

10
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&B&&( ))aBYNC k™| 3. 109&' ()-"10%& ()-3L 10%& ()-L 10%&' ()-! Y&L0%& () -
~$109%& ()-), *G 1 *J*K*L*Y*+bCl k| F109B& () -; %d0%B& ()- 10 10 10, ;

t 10%&' () - 4- 10%&' ()-L0O10%&' ()-'+, -f-{--6.dEbC k |0109B& ()-fP( 109B& ()-s(
10%-& () - sy&l0yBeeternusathame. () - PF1098B& ()-;6.t........ bC k™| 10%

U8 () - F9d0% U8 ()- 10B

9. A system as claimed in claim 7 or 8 wherein the first and second
bags are resiliently coupled to allow passage through bends in the pipe
and wherein protector means are provided to prevent damage to the bags

when deflated during passage through the pipe.

10. A system as claimed in any preceding claim including an electronic
control device for continuously determining the pressure in the test
location and the differential pressure between the first and test locations,
so as to continuously compensate for any pressure decay in the test
location whilst continuously determining the absolute pressure loss in the

test location.

11. A system as claimed in claim 10 including storage means for

holding parameter information.

12. A system as claimed in claim 10 or 11 including means for
adjusting the absolute pressure information from the test location in
dependence on measured atmospheric pressure, filter means for filtering
the measured signals and means for providing an adjusted fluid pressure

signal for pressure control to the first location

11
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dependent on the measured signals.

13. A system as claimed in claim 12 including feedback means taking

into account the differential pressure measurement.

14 A method for testing leaks in pipes and comprising: providing a
temporary seal at a first location in a pipe;

providing a substantially equal pressure between the first location and an
adjacent test location in the pipe to prevent fluid passage therebetween;
determining any pressure decay at the test location indicative of pipe
leakage ; and

measuring and adjusting the pressure in the first location to track the
pressure in the test location so as to maintain the substantially equal

pressure between the first and test locations during testing.

15. A method as claimed in claim 14 including providing a first seal
spaced from a second seal so as to define a first seal chamber with the

inner pipe wall.

16. A method as claimed in claim 15 including providing a third and
fourth seal located at a spaced position to provide a second seal
chamber, the pipe portion between the first and second seal chambers

12
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comprising a test chamber.

>

17. A method as claimed in claim 14, 15 or 16 including providing a
source of fluid under pressure, introducing fluid into the first location and
detecting differential pressure to determine that the pressure in the first

and test locations is equal.

18. A method as claimed in any one of claims 14 to 17 including
measuring atmospheric pressure for providing pressure information to

assist in determining leakage.

19. A method as claimed in any one of claims 14 to 18 including
continuously determining the pressure in the test location and the
differential pressure between the first and test locations so as to
continuously compensate for any pressure decay in the test location
whilst continuously determining the absolute pressure loss in the test

location.
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