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WO 2004/ 040389 PCT/ AU2003/001198 - 1 MONI TORI NG
SYSTEM Field of the Invention This invention rel ates

WO 000a/0ma3Bd t or i ng system for 5 nonitoring envi r POVADR®3/001198

such as trade/industrial waste water plants or
cooling towers used in air -canditioning systens for
bui | di ngs. Background Art 10 Many environnments exi st

i n which various typegoRirdkekdssyseed to be nonitored
to determ ne particular —characteristics of the fluid

to, for exanple, determ ne whether the fluids are
gubliabbe tae dnvehtdtiga to drain or whether the fluids

Ol _such cha ter. that th 1 {2 for
HhéslﬁPgﬁB§&°BuFﬁé§%e§n5°do no %é %&ﬁg QXE% # Bt
henmﬂbagngoehaﬁmnamedtsTwQCQUeh Gﬁﬁdﬁdnnéﬁﬁ§riﬁ1wWFéﬁe

Ito%%?gt%fd@ %bgilh ﬁgHbrﬁgeQrgntBiqekbﬁaﬁﬁﬁbh&hg

"ant's waste water is
swbtemBe@orpb@@éﬁyassand then discharged to drain, and
al so water used in cooling towers used in air
condi ti oning systens for buildings and |Ii ke prem ses.
E&gﬁéfﬂﬁﬂéL%ﬁﬁants general |y recei ve waste water from
Mady Gavifopminteowxdes dndwhiehwsieerious pypessodd flyids
ensﬁr %ﬁmt?hatmolntld:or %aft% td%t%'rﬁ&?@ %J:ItQ.ctLﬂ%.r

erefore t create an ]
eheireortesTitti dm ol ¢hel £luid teasdost eFmlfy dakereine

LhethesS 381 i Al idiataddheusrb®i d r1501:t k. Seldgrg tth\mfaS.n or
be nonitored so as to ensure hat 30 enV|r%&g%h in o
whietherh EhentiHotete afisc P > oha th ey a

@ﬁ%mémflmalﬁﬁeﬂ@m@u@wumm noneshwaj erigns of
roblem wi th curreq} nitoring techniques to

A% GREEPRESE f1uid used in these

enV|ronnents is 35 that the nDn|tor|ng IS not ongoi ng
éhﬁg&%% Gt ¥ 3G C flluids is
perlo |caI '{g SI'S 2004/040389 PCT/ AU2Z003/ 001198

required are trade/industrial waste water p ants in which

waste water is collected, processed and then discharged to
drain, and also water used in cooling towers used in air

conditioning systems for buildings and like premises.

Waste water plants generally receive waste watgr from a
variety of sources and the water is processed to ensure
that it is safe to discharge to the environment, and
therefore will not create an environmental hazard. In the
case of cooling towers, it is essential that the water in
the cooling towers be monitored so as to ensure that an
environment in which the pathogen which causes

legionnaire’s disease can flourish, is not established.

One major problem with current monitoring techniques to
determine the state of £luid used in these environments is
that the monitoring is not ongoing and is generally only ‘

conducted on an ad hoc or periodical basis.
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Wi | st sonme systens do provide ongoing nonitoring, the
problemw th these systens is that the results of

womHnaBsng are not in a formwhich can be easP€WAU2003/001198

inspected and interpreted, and therefore considerable
time may be 5 needed in ana-l;ﬂsi-s in order to determ ne
whet her a problem does exist.- Qoviously, once the

Wﬁﬂﬂ%g'%oﬁéss?@%@msCGﬁpbﬁb@ddénénbb&nblmbnﬁ&bmddg, the
asse t he

t
B CRoMA g TR ge SXRL ST, 480 ERPEed Pan G SoRaE et
mmrtsm:hhg ate hbis inwai Ifelrmt editiichg cmybseh@wsmlat inigpected
1th SUI%%Q eandp hé%%f?&%h%gﬁglﬁg&%%%% Hﬂhé“ﬂ&yb%e

PERaract éri st has changed
sne@mie@ daneihplyisdendan ordesutendetermias, whehfh Bsproblem

W2 Mg 15 op At lo®isASH, Olohde mhfes afla 154 STRRS RNt

tines, was not at these | eve s duri.ng i ous periods
rerRde et 286 &%ttslme ARrs-e ‘H\ﬁ’ﬁyq'?é‘{?edo caused by
Ay ineghprioprd aites Icfoﬁ'ldis:ﬂdmstlmayrmieeret ledl nemtdyr occurred and
unsui.tabl e for. discharge to the environnment in the

Aede BS BEVEFE A i ndustrial waste water plants, or 20

in which Ieglonnalre can flourish in the case of air

%ﬂﬂld% “2@1%9% %h '}%/Wfs%ovﬁteﬂ% % wWdted ienddiable

ention Is to_provide a nonitoring
E%M@m%@%%m@ﬂﬁ% thh 9% &7 RIS esent

'd’h/a%tdt@%ﬂtﬁ\esd%% a:HB)fwatﬂHﬂ &&ssxtﬂiaame‘d)rmgmmi@mmlgr
| uid, ISI n at | east % q}ﬁsjﬁg sor_ for, hin
ettt A4 | CRES0 PIONRITRE a8 JFs
Im:&aﬂad/tﬁm;i Ja:.mf’lm ot erfistmeamfrdumnt f4imeks, avas not at
ocessor. for I
o lae - s Jﬁcl%%d%%%?#{r% ad R sedsirements.

app yi ng pr es to determne if
tTims.sngmwam nae rkdve caeatl wathrharaq @y sicy mhich

Eﬁﬁ%? f%ggfgrﬁdﬁ“ﬁi&dﬂé%géﬂhoEﬁﬁb\ﬂﬂv1ronment
040389 PCT/AUZOOB/OOll%?

in the case of trade and industrial waste water plants, or
in which legionnaire can flourish in the case of air

conditioning cooling towers.

Summary of the Invention

The object of the invention is to provide a monitoring

system which overcomes this problem.

The present invention provides a monitoring system for
monitoring a f£luid, comprising:

at least one sensor for monitoring the £fluid and
providing a signal indicative of a characteristic of the
fluid;

a processor for receiving the signal from the sensor
and for applying predetermined rules to determine if the
signal, and therefore the characteristic of the fluid

meets, a predetermined criterion; and
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an event indicator for providing an indication if the
predeterm ned criterion is not net so renedial action

W@ 2004/0l0884 aken. 5 Thus, the present system proRCTIaE2003/001198

continuous and real tinme nonitoring so that in the

event of the fluid characteBistic falling outside the
required criterion, an event indication can be

| mredj at gf 3 @i Vxﬁi&é@tc‘if‘afof RSN BlindCdnt Ofhddabon if the
taken to correct the situation. 10 I n one npg
predeverminedi ¢at BATIRR L3MNT JBSHFO KRP
BLaggk¥hich is activated to indicate that t he
characteristic falls outside the predeterm ned
criterion. 15 In another enbodi nent the event .
Thdicathe prysehsosysicémdprovideansomptiepopprand real time
heARSOLLLLNG, S B SAICEAE SRt B! Lagdz1RegsON ! hat
PRBEPEYBY P Ri Red criterion has not been nmet.
pbasenteuystypi fallingoapErideathai reenined ﬁﬁh565f°n’ an
égeg'& bhichpdbyi dual beesnnaai btelfogiven Qbaﬁhawhreined:.al

eing nonitored so that that perso 0 ta
Péﬁé@PaFanaEFlBﬁk?ﬁ EBrF@EFeFﬁ tgFtﬁaFF%g T one

enbodi nent the nmessage may conprise a nobile 25

ol en %2?@8 i52de [RLvavdad 1Ra3.URBLI RalCLERRRR8EOLN

message ormar he nobile
haaepﬁenex visaaleakarim whishgés patédvatednsai ARAtcafe
EﬂgtlQﬁ%nEEQQaEE@r@§9§@S§QE1QOBEEb§§§ t88 predsvbemined
monitoring processor for applying the predeterm ned
caliderigmd a centralised control station connected to

the renote nonitoring processor by a comrunication

link, the centralise ntrol st C 1ud
Ior FOOERSY &mﬁgﬁémng % re%e?bF%gagﬁg b%glggsgnénc uee
@A ttasfshititee Eemomeansmlwaumugapm@@§§§6rtPoainG¢P@§lsed

S5 e A, SIRRECETAE SRR Lk o mec

hlS person may typically comprise a maintenance manager

ctlén can
r2¥Tsual

or like individual responsible for the plant which is
being monitored so that that person can take remedial

action to correct the situation.

Tn one embodiment the message may comprise a mobile
telephone message forwarded to a mobile telephone of the
person or an SMS message forwarded to the mobile

telephone, or an e-mail message.

In one embodiment of the invention the processor comprises
a remote monitoring processor for applying the
predetermined rules, and a centralised control station
connected to the remote monitoring processor by a
communication link, the centralised control station
including a server and a data store for receiving and
storing data from the remote monitoring processor to
provide a record of the characteristic monitored by the

sensor.
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4 Preferably the server is connected to the Internet
so that the data received by the server fromthe

WO 200a0&38DNi t Ori ng processor can be interrogaP€dAbY003/001198

user via the Internet. 5 Preferably the visual or
audio alarmis connected divect- to the renote

nmoni toring processor. Preferably the centralised
control station includes a 10 comruni cati ons processor
for i_ling and forwardi

th t
Bierk @F‘ SR VRSWEFe F°%Pﬁcgteﬁlen$%8 %og%ﬁ?ﬁfel ERe that
REBISS a@earr&yedee_veannhﬁ etleaserierwirded thei recbthr Banikering
SRS L R0 RLSPORRA AP LR, OB e

connunication l'ink conprises a nDblle t el ephone

%.hJ Phd kuahio V%.'i.:.d:l.‘é:t RAl rof AEEReRCERA direct
nssuc asflxeala] line links, the Internet, or

ttl¢etlhekefe@tﬂjil%l I‘@Iné{‘}%én@s@&ocﬁsﬂref erably a pl ural i ty
of sensors are prOV|ded for nDnltorlng the fluid and

prow ding a urallt nal.s atlve of.
ARG borket, Fi o Hoein Sadvdge,
WMﬂmammmmﬁwmmﬁmmmwdmta@dMan@ng the

%{Jeadel%nq:ustgﬂ MARLA 0 g{] Iri'WeQ)rexW iRl Rther

system o an alr [ Onl ng ant or air
veinibrdimen trsof rﬂ@mam%myerhe aqmﬂf%uadsd FeFardsd

Qﬁ.ré@'fﬂn@%he’gqeﬂhﬁ:é Qﬁéﬁiﬂﬁcﬂﬂ.:@l Frdddpddiesather than
noni toring syst em or %ﬁ e/industrial waste water
dinan the GeHaRl I"é’d’c‘i %k for collecting

vvaste water, a m xing tank for receivi ng the vvaste

te coIIectlo .tanlg'L 1?'!-51
’{%r%@?‘f %% , ase tan for

rtea:'mphastge t¢m®mrerllfnlbm twwe@ngawfeﬁm t he
Seldrl e d A DANGEP WY § Ofed R ddiel MB8d € the

Internet, or the like could also be used.

Preferably a plurality of sensors are provided for
monitoring the £luid and providing a plurality of signals

indicative of different characteristics of the fluid.

The fluid which may be monitored may comprise waste water
in a trade-industrial waste water plant, water within a
cooling system of an air conditioning plant, or air within
a refrigeration system. Other fluids may also be

monitored.

The invention also provides a monitoring system for a
trade/industrial waste water plant which has a collection
tank for collecting waste water, a mixing tank for
receiving the waste water from the collection tank and in
which the pH of the waste water is adjusted, a settling
tank for receiving the waste water from the mixing tank,

the settling tank having a pump for pumping the waste
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WD 2004/ 040389 PCT/ AU2003/001198 5 water fromthe
settling tank to drain, the system conprising: a

W@ eogono3gor measuring the pH | evel of the wastEBCTAER@®B/001198
in the mxing tank or the settling tank, and for 5
providing a signal indicativvé of the pHlevel; a
processor for receiving the signals fromthe sensors

E@efroe letﬂen%ewtﬁq ge'i:ahﬁedor ukagnt 0 ctet eyeien i f
epH neets predetermned criteria; and an
é‘?@ﬁtrllsﬁa*igéator for providing an indication if any 10

of the pea@Riefdmakagiiriay ahiespHOlevednbfstheewadital
acti on,can_be taken. .in.one odj st
PateRer T Sisy MR, B8R SF ?(E)I*? %g?ﬁﬁn % Z"wgggr for
pevetiding ke signedt tindigatdne afd ther piir d\ﬁV@ilng a

si gnal, %@é@g &g95§ E%%ef“& t%%yglgn%1§9@§Qh1EQb
sensi ng I"ow fromt punp an provi di ng a sj gnal

isetisoats warcoff o canpfi%mgt R& IS rml@@dprré!fl@rs By rmine
RleaRth e Wi hevelo QﬂHét?se%re@eft%&ﬁfl‘t@d cf::G.rteﬁfJ.QV'I (ilnrag an

acid solution to the ank;..a resery

provi @inngfvﬁ?%lllf‘ﬂﬁcr?ém%l)gﬁtzggﬁbv&w 3 X J‘I?n if any
FH t2e Piredatdmmdad (dretexdmpriss ewit mmﬂ::tsweremedlal
sensors for rrea\:sqtrlng the level of the solutions in

AT FFeE VST dnd al kal i ne reservoir and

prOV|d|ng signals indicative of the |levels; the

10 G Ut fifler O eHP G820 Fu1 O R i e B30

ther the | evel of the amglrsol utlo and

al kal iAW i F Measging dhs Haker S5 ith

tsreectelvlqrg tdidt CDrEqy Pucdiiiman d ndigretl o:md:fcaihere of the
pr edet ed criterion are net so that the reservoirs
dgFeh ‘?‘fﬁ Yled if necessary. 35

a sensor for sensing flow from the pump and for

providing a signal indicative of flow from the pump;

Preferably the plant further comprises:

a reservoir for providing an acid solution to the
mixing tank;

a reservoir for providing an alkaline solution to the
mixing tank; and

the system further comprises:

respective sensors for measuring the level of the
solutions in the acid reservoir and alkaline reservoir and
providing signals indicative of the levels;

the processor being for receiving the signals to
determine whether the level of the acid solution and
alkaline solution meets predetermined criterion; and

the event indicator providing an indication if the
predetermined criterion are met so that the reservoirs can

be refilled if necessary.

Preferably a first sensor is provided for measuring the pH

level in the mixing tank, and a second sensor is provided
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Preferably a first sensor is provided for neasuring
the pH level in the mxing tank, and a second sensor

W0 soopoestded WO 2004/ 040389 PCT/ AU2003/ 001198 P@I/ALRI03/001198

nmeasuring the pHlevel in the settling tank, each for
provi di ng respective signaksei rdi cative of pH |evel
for receipt by the processor. 5 Preferably the

grocgéggﬁrfﬁgtEﬂgsphh§e95¥p1ﬁotﬁé EQtt@EthééﬁkEhéach for

wat e omthe settl % t ank m@ E
phevm\i-eg reeeactammwe#ﬁ h@d%sﬂklveae eBHplevel ror

predeber sinefle! g¥ekestBrThe plant may al so include a

tenperature sensor for neasuring the tenperature of
the waste water in the settling tank or m xing tank.
Btetetabhy the processor controls appl pumpi ep ef &eid

al kal i n h X
agﬁéﬁa %ESnPPﬁg ¢ g hgghghgé%gke?rgg}g?%rgéﬂkllng
thaksyhbantharmhaen ﬂ@W@éesnatbénﬁﬁﬁFléﬁﬁtFéPk reathes a

?Egh%gg gggdngggg nmoni tori ng processor is connected

cenfral control station by a communication
link, the central control station conprising a server

and Plg.ﬁttama%zt @Jl%e irdledecay eemperagutensensall Eotro

the I'ntern ata stored in e or.age
BERSHE LG, N R B

@@E&ﬂﬁh@et@h&:@pﬁnmmnﬂng Zankondltlons of the plant.
Preferably the rules inplenented by the processor
include one or nore of the rules selected fromthe
faleifexiald y drhsuPradRs sesnsonsrole FPRIFE ARG afastd

tha i e W a?.I.Q:aP.Lf :Lﬂeh &oRHionaie theVidixisly ttamkpdigpending
IS operating, the Iom1rate of waste water discharge

9P e @H‘r&e‘(met%r he ¥2%&&ttral controller has made

contact with the renbte nonitoring processor via the
SRR ot A U e MR, ] B Gonton
restech oo, dﬂmlmdoid%tlwrtﬂd:qméﬂ:chbﬁs%t’r%lc°nne°ted to
Sgﬁgléghtral control station by a communicatiomn link, the
central control station comprising a server and a data
storage, the server being connectable to the Internet so
the data stored in the data storage can be interrogated by

a user via the Internet to determine the operating

conditions of the plant.

Preferably the rules implemented by the processor include
one or more of the rules selected from the following
group: the temperature of the waste water, the pH level
of the waste water, whether the pump is operating, the
flow rate of waste water discharge by the pump, whether
the central controller has made contact with the remote
monitoring processor via the communication link within a
specified time period, and whether the remote monitoring
processor is ready to download data to the central control‘

gtation.
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WD 2004/ 040389 PCT/ AU2003/ 001198 7 Preferably the
event indicator provides an indication of the need to

wo ooa/0e038Dr of f the punp, replenish the acid BOI/AUR@®B/001198

or alkaline solution in the acid reservoir ‘and
al kaline reservoir, instigatg a local alarm transmt

a 5 message to the authorised person, and downl oad

at g f1oY %ﬁg %9QHEe%ﬂHEb£95fnﬂr@69&§§39ﬁ §R8aib8tion of
eRtTar-control Ter. e I nvention al so Eroyld

€ .
tbei needngo syuranePorrcebfi Fge PYHRr sTBP ﬁﬂlﬁprtﬁe acid

CONELILQNLRYa Sl e EBEuEDBLt Ohi BBe 18csiSkeservoir and
conprising: a sensor  for, sepsing thelpgéleveltggngﬁlgra
a

phkahine cEBFRRYCL bneinSLhE2 B o¥i 4PRY rofal

inBgbagki ¥6 ehet hathbirikedeperaosensnd fownieadudphg from
the te rature. of .the 5.LN e LRAg biller.
R e T e S
a sensor for neasuring the conductivity of the water

FﬁatEﬁvgﬁekbﬁga?%ﬂebro@@aepﬁpﬁbﬁﬁE8r§n§iEQ&Eem for cooling

icatrve of the conductivity, 20 a renote_ . .
¥OWRESr Pigapr 8é&s SERIEL OPeRE] Wﬁ&ef“het‘e‘*?i JRE-EOF B
gggtgﬁnggh%ﬁggqngar appl ying predetermned rules to
eterm ne ether the pH | eyel  _t at yr ;
condu@t?ﬁ?ﬁ?rngF\ﬁqﬁﬁlﬁgpgégcPﬁbggg%?n%#s%ag% ip whe
@velingndowatror ahdr promiiddingg aamioneilcdrnddeativenef she pH
@%%%&nibed limts are not nmet so renedial action can

e taken. Preferably the system further incluydes a
cent r &l seworo|£ors MEESHF ingh &hee FEIP SHSHIEST Gty the water

REOGERS Qoo13 neP MRS d dr@l p3dviidengent sdlgnantinalicative of
station by a comruni cation link, the central contro

$hg (tETPEFAMTSiing a server and a data storage, the
server keinyprtdvcasEtwing tthe loondurdtiwicy tdfe the yater

S Rl ot S e d e et o ive of
ol icanghee tifvittyes pl ant .

a remote monitoring processor for receiving the
signals from the sensors and for applying predetermihed
rules to determine whether the pH level, temperature and
conductivity fall within prescribed limits; and

an event indicator for providing an indication if the
prescribed limits are not met so remedial action can be

taken.

Preferably the system further includes a central control
station, the remote monitoring processor is connected to
the central control station by a communication link, the
central control station comprising a server and a data
storage, the server being connectable to the Internet so
the data stored in the data storage can be interrogated by
a user via the Internet to determine the operating

conditions of the plant.
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WO 2004/ 040389 PCT/ AU2003/ 001198 8 Brief Description
of the Drawi ngs Preferred enbodi nents of the invention

wowdok/olssdescri bed, by way of exanple, with re¢PAE2®8/001198

to the acconpanying drawings in which: 5 Figure 1 is
a schematic view of a trade/isndustrial waste water
pl ant and an air conditioning cooling tower system

§£§8£%39c£&€£ggdéﬁeeaé ﬂéa&gggénventi on; Figure 2 is
m ,according tq the,
Breferred ewbodimentsopft hRei RYRPRFLAD Wig gauﬁss%r%eed'

B f%Q%DBEréxﬁﬁﬁiélHWﬂﬁhoﬁéféféﬂBeOﬁoathenﬁbeompanylng
nDn|t0r|n cessor used in the preferred enbodi nent
GFaWhEQFn%%nVPbﬂ *and Figure 4 is a flowhart
explaFmgﬁgeuseisaacsshematldaVaeucqﬁlaeurbﬁeﬂhed§9§réﬁi
acc rding p ed,..1 ower
FROER: rater et aRFCaiio sty Hir, SofPefbTly Poclifs «
Exbteinnmeaterdiggr §olembodippafsopfpbhp anvention;

tradegigdust bi ak waghagvahebs BhaninohidpeingCegkicas
tower 1nstallation 2 for an a 20 c ndi_tioni ng_s
arcariingdiag Fhﬁowé@éfe?rﬁa eRbaATmsE® B EF‘& 58y eﬁl{m'
the pregapk Bnyienki @lowehappl exphbénting vperatdiongof a
only either the waste wat lant .qr
F@ﬁ%FelWgFéFPﬁngnprﬁcer%SWﬁsga 13 t%% pﬁ%g%gkg%hter
eiodiaedtt bé tbel inyendion; |H§ﬁallation are both 25
Utlllﬁﬁgtgg 4 E@r% %ﬁb@%hﬁ&%eexgﬁﬁhnﬁﬂé @s@&taﬁ@@ss to

i nsta ion coul noni t or ed concurren%& éﬂ 4
Save asgmized hﬁétﬁﬁsﬁKSW&FbﬁcﬁPﬁ 8o i eh?é? erre
aiHea e bENkhtO i2dnftiichh.col | ects waste water from
a trade or industrial site (not shown) at inlet 11.
Waste water fromthe collection tank 10 is gravity
fred did edl Mesicag ptdon bF whe Preifecred Egbediments The

r}gé. qu:% tJ.ar:].%7]::'12 x)&réQJ %#E)ﬁ%ﬂna?(lt%dm%djdg‘trl&q %é?l:e water

SEYVoi T ne reservolr 19 are
wlevitddd angy s eeilyingy tenieF SISl P # R“-ali r?é‘ air

fﬁﬂﬂ& fQ¥ning system of a building. However, it should be

understood that the present invention is applicable to

monitoring only either the waste water plant or the
cooling tower installation on its own, or if the waste
water plant and the cooling tower installation are both
utilised at a particular site, both the plant and
installation could be monitored concurrently by the same

system.

The waste water plant comprising a collection tank 10
which collects waste water from a trade or industrial site
(not shown) at inlet 11. Waste water from the collection
tank 10 is gravity fed to a mixing tank 12 via a pipe or
conduit 14. The mixing tank 12 includes a mixing vane 16.
An acid reservoir 17 and an alkaline reservoir 19 are
provided for supplying acid solution and alkaline solution
respectively to the mixing tank 12 to adjust the pH level

of the waste water in the mixing tank. The waste water in



10

15

20

25

30

35

respectively to the mxing tank 12 to adjust the pH

| evel of the waste water in the m xing tank. The
woleie40sss er i n WO 2004/ 040389 PCT/ AU2003/ 001 188T/A82003/001198

the mxing tank is gravity fed via pipe 15 to a

settling tank 18 which inel @des a punp 20 for

di scharging the waste water to drain via a conduit or

hgem§§1n§ Egﬁkn1§'§9a§§95 %3d'9@5Uﬂ§§e319FE§eaS§ét€§1ng
or noni t I

ring l evel o e waste water

tank 18. wiieh mgé\a@ssrg @vmana°1§°£mga38?herga89| Faﬁ.‘aaste
lievel $68NaPE$n2BiaandedAahoe sBNpipei 2g.the liquid

| evel of the acid solution and the al kaline sol ution

in the reservoirs 17 10 and 20. The settling tank 20

lI‘h.él mdesing khgki 82| dueludsensopH3seheprndfi fori mgnikering

%egH pﬁ%gﬁ g@SEgsm?EQEe'QatggelﬁeEhE'Egnkaﬂb .18rgaad

Sensor nmeasur i n [ evel of the
wasteg-vmrer 17nanﬁe1§eﬁ€lspngntcaﬁrée1élquqrﬁe leved sensgrs 28

?ﬂd‘ %opffelé' fediteriRgNicher nAgutihe1Ekhew of thewalkad
romthe punp 20. Atg erat yre  sensor

sravitden RRA; fBenPLkAdiRg, BOIRESPR, A §§ﬁ r'f.e%&rvgﬁﬁsly

120V 2|@r oVirfieng et titagutankf 20hdncdndesatuild qufidt Revel
wat er

those tanks. This t at wr f
a3 §§e5°€omoﬂrlgvfra‘e atglgr ?’ggr?:io%lff %P@%%%E%”%gvgr in
wihiec s eits Limgs tred BY 20.d: lad spHas BHs 65 s9Ec 33s Eorh@eguring

t%%d' 13481 Bed Ry W&%tes SRATRLS ifBYhehakge 1derRerdent 18.
temperature of the vvater wi thin the tanks %Q ¢
5‘@@ ﬁOWW@@@ﬁséﬁs 12‘6Pr?7’ ideg foxpmogytoxing,bhe, oW ©
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Y e deniidly BRI e @atcﬁ.rﬂgeraaiwmesfmrtw
and a conducti vit sensor 55 for q'tEa uri the the
18RO S MY & A R/%i use
twer O GYitigin the tanks 12 and 18. The sensors 26, 27, 28,
30, 31, 32 and 34 are connected to input ports 35 of a
preamplifier 36 (see Figure 2). The preamplifier 36 is
connected to a remote monitoring system 40 which includes

a remote monitoring processor and a memory 42.

In the case of a cooling tower installation 2 which, for
example, includes a first cooling tower 50 and a second -
cooling tower 52, each of the cooling towers is provided
with a pH sensor 53, a temperature sensor 54 and a
conductivity sensor 55 for measuring the pH level,
temperature and conductivity of water used in the cooling
towers 50 and 52. The sensors 53 to 55 of each of the
toweré 50 and 52 are connected to appropriate input ports
35 of the preamplifier 36.
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towers 50 and 52. The sensors 53 to 55 of each of the
35 towers 50 and 52 are connected to appropriate input

W@eow®40385 of the preanplifier 36. WO 2004/ 040B8EAU2003/001198

PCT/ AU2003/ 001198 - 10 Qbviously, depending on the
nunber of input ports in thelOpreanplifier 36, all of
the sensors referred to above could be connected to a
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or solar power, etc. Figure 2, by may of exanpl e,
shows four sensors connected to he I|f|er f%
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mpm@%ﬁy IRNRAY Gy & gAY F9RE9R %a"reaer"r il de
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numerous sensors which can be used in the plant and
installation described with reference to Figure 1. It
should also be understood that the sensors described with
reference to Figure 1 are not exhaustive and other sensors
could also be utilised depending on the characteristics of
the water in the plant or cooling tower installation which
are required to be monitored by a particular customer.

The sensors referred to in Figures 1 and 2 are
continuously providing signals to the preamplifier 36 and
to the remote monitoring system 42 to provide a continuous
indication of the respective parameter they measure.

Thus, the processor 41 is continuously updated with data

relating to those characteristics.

The data is analysed in the processor 41 in accordance

with predetermined rules which will be described in more
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Thus, the processor 41 is continuously updated with
data relating to those characteristics. 35 The data

WO go0ano#i3gsed in the processor 41 in accordancePCwaAUR003/001198

predeterm ned rules which will be described in nore WO
2004/ 040389 PCT/ AU2003/ 0014981 - 11 detai
hereinafter, and the data is stored in nenory 40. |If
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aihid &eﬁ@ﬂwln&fmﬂﬁmﬂ:ﬁmm?&yiﬂem@maﬁ embrinecitiedl Dpsteem 42

for .tr tin I ary t

o U kel o s ShgRhgaa At nin
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dﬂ%gﬁy tﬁ WTEVE 0REY alf A IHETREY Lfy SHHeas san:raba.-e
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|QW%%‘%1Q}'¥ Haksor SMdds Axstke %%%’S‘ é‘?ﬁ link
ﬁ%‘%mmlafe:eﬂ)@ﬁ% 4G v |alnd:0;m“ﬂﬂﬂ1]ﬂﬂ1aﬂ: \md&ena 75 is

ngl e ceptral, stati Ye WY, .9
%tefﬁ 9 1il'f"?atS‘ngo‘rteff\“fro A 1% n%rﬁosqunt%g}s |
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be necessary. e station 72 conprises a server 80 and
a data store 82. 30 To provide backup, a second .

SERYELa By, a4t o B s temBya SFeReEPrOiwdeser of
Tshftesser]\./eorr 8.'9, (a{jlr{] e859c oE those sites will have associated
with it its own set of sensors and remote monitoring
system 40. Each of the systems 40 will communicate with a
single central station 72 by way of the communication link
74 so that data from all of those sites is downloaded to
the system 72 for interrogation by the user and for

generating alarm messages, should that be necessary.

The station 72 comprises a server 80 and a data store 82.
To provide backup, a second server 80' and data store 82!
may also be provided. The server 80 (and 80') is
connected to the Internet 83 so that data stored in the
data store can be interrogated via the Internet from a PC
86 as required by authorised personnel such as maintenance
staff or the like. If the processor 41 determines that
sensed parameters of the plant or installation fall

outside the predetermined criterion, such an event may be
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connected to the Internet 83 so that data stored in
the data store can be interrogated via the Internet

wo c@ni0#03BRC 86 as required by authorised persoPtiEAUS96/01198

as mai ntenance 35 staff or the like. If the processor
41 determ nes that sensed-paRareters of the plant or
installation fall outside the predeterm ned
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and 52 which enable legionnaire bacteria to £lourish.

In the case of the waste water plant 1, the remote
monitoring system 42 also controls operation of the plant
in response to parameters sensed by the sensors 26 to 34.
For example, should the pH of the waste water in the
mixing tank 12 or settling tank 18 not be within the
required limits, acid solution or alkaline solution is
dispensed from the reservoirs 17 and 19 via conduits or
pipes 21 and 23 to correct the pH level of the solution.
When the liquid level in the settling tank 20 reaches a
predetermined level as measured by the sensor 31, the pump
20 can be activated to pump the waste water to drain.
Thus, the sensors are able to provide an indication to the

remote monitoring processor 41 of the control of the pH
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30 required limts, acid solution or alkaline solution
is dispensed fromthe reservoirs 17 and 19 via
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If the sensors 28 and 30 measure that the acid solution or
alkaline solution is below a predetermined'level, an
indication can be given to indicate that the reservoirs 17
and 19 need to be refilled. Refilling may take place
automatically from time to time without the establishment
of an event condition, but the event condition enables
remedial action to be immediately taken should the liquid
level drop to a predetermined level between routine

refills of the reservoirs 17 and 19.

Figure 3 is a flowchart explaining operation of the remote
monitoring system 40. With reference to Figure 3, at step
301 the inputs to the preamplifier 36 are read at

predetermined intervals, such as any time interval between
one second and maybe up to one or more hours, depending on

the nature of the plant or installation which is being



10

15

20

25

30

35

of an event condition, but the event condition enabl es
remedi al action to be imedi ately taken should the

wo 2guiodh3sd evel drop to a predeterm ned | evel be¢TaE2003/001198

routine 30 refills of the reservoirs 17 and 19. Figure
3 is a flowhart explaining pperation of the renote
nmonitoring system40. Wth reference to Figure 3, at
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conditions do not meet the rules programmed into the

" processor 41, then an event indication is signalled in one

of the methods referred to above.

Furthermore, the rules may govern the communication
between the remote monitoring system 40 and the central
station 72 and, in particular, whether the central statiom
72 has made contact with the remote system 42 within a
specified period, and also whether the memory 42 is
greater than, for example, 80% full, thereby requiring
download of the data from the memory 42 to the server 80
and for storage in the data store 82. At step 304, a
determination, in response to the application of the rules
to the data, is made as to whether any action is required
and, if so, at step 305 the event indication is signalled

either by way of the local alarm 62 or the message
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central station 72 has nmade contact with the renote
system 42 within a specifiedlperiod, and al so whet her
the menory 42 is 30 greater than, for exanple, 80%
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nREsRYeST B2 %ke tel ephone 87 or by e-mail. 20 Flgure 4

is a flowhart explaining how a user may interrogate

tPEoS¥E  £MY! & EDSWLALEENEkpILPM By HodOs user may
interrogate the system via the Internet from a PC 86.
Typically, a user of the system may have a number of
plants or buildings which are being monitored by separate
sensors and remote monitoring systems 42 at each of the
various sites. All of those sites will communicate via
the remote monitoring system at that site to the central
system 72 via the communication network 74 previously
described and, as also previously described, all of the

data measured by those systems is downloaded and stored in
the data store 82.

When the authorised person wishes to interrogate the data,
the user goes to the appropriate web page and logs in as
per step 401. A password may need to bé provided at 402
to provide access and this will then bring up all of the

sites associated with that particular password (and
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at each of the various sites. Al of those sites wll
communi cate via the renote-nbfitoring systemat that
site to the central system 72 via the conmunicati on
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SB@D1QQ§-th§tg§eﬁong iE'SEEthTthEe user is able to make
annotations to that data if the user wishes. For example,
an indication may be provided that the pump 20 in the
settling tank 18 did not operate when the liquid level in
the tank suggests that it should have.- This may be known
to the user and may be because of shutdown of the pump 20
for routine maintenance or the like and, if this is the
case, the authorised user can annotate those results .
accordingly so as to provide a future record that the
failure of the pump 20 was expected because of the routine
maintenance and shutdown of the pump 20. At step 412 the
user can decide how data is to be stored, and this can be
by way of any conventional format such as CSV or JPEG or
the like. ' '

At step 413 the user has the option to view the latest

real time data collected by the sensors referred to in



20 results are displayed, and this may be by way of a
graph or list at step 409. At step 410 the user is

wabdog/otiss9ake annotations to that data i f theP@EFaD2003/001198
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wi shes. For exanple, an indication may be provided
that the punp 20 in the settding tank 18 did not
operate when the liquid level in 25 the tank suggests

f%guféssz%&g haverg Eﬂésuggy e kx4 P Efﬁbtﬁéiues,

ecause of shutdown of the punp for
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%%gg‘ eafks HS%fg@gancw E‘é’a\%d@éé‘ £§ i92b8ccur. Thus,

and IS can convent i ona
f Preraesenchs aprovided w:th;%he ?¢E¢¢m edaby ag kBedpg

diSadhecdisey PRE LBRsOPLI 88 EHaN|§Méth§e£aé£ﬁtasé§ﬁtaln the
time data col | ected by the sensors re% i g
eB13ng Yy o

2BRRF B 48RO PETPRESBHSNG099™E tLoqs ©
Iinéh&1y561oﬁe2eebsdéeakmimeelﬁaamgsreméaﬁaseauetoﬂols

tif d t
| ReBTHEASTrL PEChAEE, G PPl €L BheRerdidiathe
t fpseéoroy reayr nf M8 pesgagen bakk sbestébG4Dhemh$%h Simply

98?é|§ffthf HRat Qzdat Radatdm ?ﬂgté@etﬁ@nEnééﬁPégéélon
explained wth reference to steps 409 to 412 occur

Thus, the user is provided with the current data as
behig, tRESEySHehyatBoraengots thetphéféheetisembédiment of

scertain fthe exact current.operating conditipns.o0 .
TRES i akTabite S58FRerd) PATHRESLE FEPER PR AR gREa wmicn
rbaeﬂoaitareaohyisheregatemdand vhichseanwke peedpted

t rboiéé ggégsomeof%%ﬁ% b%hi\@%{ ﬁg}rél\/ﬁ Hﬁé%é&eanét the

he "user e user
céﬁpﬁé%éé PﬁélpﬁtEthgaWﬁéntaESnTﬁasc°FH§°§y§F@ﬁ? events.

agr9Ldhag be hBeapksf prbedaemlodessnl 8b aﬁhﬂorltles to

invention stores_a continuous I of _t
show that the plant 1 or gnstaffatgon 2 R

een operated
correctly and properly maintained in response to

regulatory requirements or the like.

The system also provides authorised users to provide and
obtain real time information as to the status of their
plant 1 or installation 2 so that as soon as there is a
likelihood of a problem, remedial action can be taken to
ensure that the plant 1 or installation 2 is operating
satisfactorily in accordance with the required regulations
under which such plants or installations are required to

operate.

In another embodiment (not shown) a refrigeration unit may
be monitored so as to ensure that the air temperature
within the refrigeration unit does not exceed a

predetermined maximum temperature or go outside a
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is nonitored by the system and which can be used to
provide a record of events which have occurred and the

WO eomaitisBo acti on whi ch was taken to control thPEPAU2003/001198

events. 20 This nay be used to provide a record to
authorities to show that theptant 1 or installation
2 has been operated correctly and properly naintained

SRPR%fHehOtel QHE@EQéYraﬁgélésn€ﬂa§ ebrkggthvgeactlon
bEe RS

€ systema provi des aut hori sed users
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QHESb@ﬁeanMQn%QOQEDéO%&%VEGEEAH&B&H&&@&&Q&xceptSthe fluid

edet erm ned tenperature range i
Q g‘n % t“%’f ﬁgcgg'%at%%p %&: ref r ;aert‘zf\lt%l onooF
mruﬂ.sl &iee arc G tieppesedure sessem-ants did thehearlier

\ﬁflwr¥> neeg:tsfamt;ée C@u%%qﬂ_ggrg q—'th% Yoot bhd1@d pRNd

mai n ired | ow
Ealpiecdt (e pradetgyant é‘rlélsurlél FPRITRG RS sysFe™ 40
Eg?i‘ért{% éit%r% ml%(tﬁw qréfﬂddﬂ.d.ec]ttﬂfé@ iRerdtatdditsy e caxser 80
ion 0 e foodstuffs .c ntalnede
g tERFhideF A F st i | Iolﬁ’e“sgs BH°Y f&glatniqérrdsé yré%ord
I Hemibrathire enbadinerite woiltd mdp@rlatmyr el (r acvd regind-o

I’l:ner,ﬁ. a5 gqlpfaeé/n% @%‘i‘iﬁ%“st e% t:ﬁ@agdfén%nts can be

ured I's air tenperature and
senBorat mﬁibwrmn%d rtimempariaie wdhsrt nﬁ%m’raﬁ'- t he

I
Salldf{an pEnis il fummpumldert an e aersone

AR S S5 ygen beyon ermlne& maximum

temperature the alarm conditions previously mentioned can

be generated. 1In such an embodiment the system would be

a pre

the same as, for examples, Figures 1 and 2 except that
only the temperature sensor 27 which is designed to
measure air temperature is provided in the refrigeration
unit. The hardware system of Figure 2 is identical to
that previously described and the rules for processing the
data would relate to comparing the data to predetermined
temperature profiles or levels in order to determine

whether an alarm condition or remedial action is required.

In the claims which follow and in the preceding
description of the invention, except where the context
requires otherwise due to express language Or necessary
implication, the word “comprise”, or variations such as

“comprises” or “comprising”, is used in an inclusive



15 and the data which is collected is stored by the
server 80 in the data store 82. This provides a

wa@ oowtiomssus record of tenperature within the PEi/AU2003/001198
whi ch nmay be required to satisfy regulatory
authorities. Thus, neasurenent® <€an be made at
predeterm ned tine periods w thout manual 20

'QESE¥enié0nténgpéE1E9€tﬁ¥3b§8béﬁcgebﬁrEh@e§tkhé& EQ&tures
erature has risen beyond predet erm ned maxi nu

t% eRatuFe PH@CAPQFnFESnBF?F%ﬂgep?évF@ﬂ%F&oﬁeﬁF|Sﬂﬁﬁher
c8@8atbeegenar @heflouknefbélinentsbodi gnat ihkensyshem
woul d be the same as, for exanples, Figures 1 and 2
except that 25 only the tenperature sensor 27 which is
5 dasngaecmotibfigeaisone withienpbeaspieitsapdoscdpd ©fi the
t e tpa T oL b e
P iEALELAhay Baatly ne QEeoBEPHORE BURLERLThIELOLE
ruiEBipokhgr aEEssiiigichto Bat an%asaopél ahétt ghis invention

CQHDﬁBtnﬂlhheeﬁaEG Eﬁepb&é@i@ﬁﬂhﬁeémﬁgdiﬁgﬁefaEHéﬁlbed by
profil s or in order to determ ne whether an

aWﬁYn? oﬁﬁFFP ﬁ FrFéﬁE PaF-action is required. In
the clainms which follow and in the preceding
description of the invention, except where the context
35 requires otherw se due to express |anguage or
necessary inplication, the word "conprise", or

vari ations such as "conprises" or "conprising", is
used in an inclusive WO 2004/ 040389 PCT/ AU2003/ 001198
- 19 sense, ie. to specify the presence of the stated
features but not to preclude the presence or addition
of further features in various enbodinments of the
invention. 5 Since nodifications within the spirit and
scope of the invention may readily be effected by
persons skilled wthin the art, it is to be
understood that this invention is not linmited to the
particul ar enbodi ment described by way of exanple

her ei nabove. WO 2004/ 040389 PCT/ AU2003/001198 - 20

C ains



1. Anonitoring systemfor nonitoring a fluid,
conprising: 5 at |east one sensor for nonitoring the

wo ba@4ssdl  providing a signal indicative of aPCT/AU2003/001198
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characteristic of the fluid; a processor for
recei ving the signal fromthe&&ensor and for applying
predeterm ned rules to determne if the 10 signal,
atth iher efore the characteristic of the fluid neets, a
predetermned criterion; and an event indicator for
providing an indication if the predeterm ned
Clit erA anonttooingesysvem efmdimdnhicdromg canflbedt aken
;gaa% Q ysten1of claim1 wherein the event

at or y conprise an audi ble or visual alarm
whi ch 2% beasbared sensondfent@orheering the fluid and

Qﬁﬁé@fafﬁésé'§1§ﬁ5i31ﬂ§i§é9§véh§f R ERLLLEPLPEEic of the
criterion. 20 37 The systemof claim1l wherein the

ebtpid 1nd|cator |ncludes atransmtter for
tfanSn&tﬁf@@eﬁsﬁESS&geré@eﬂﬁln@uth@réSgﬂaDefBom thatsensor

p edeter ned criterion, bgen Thi s,
PP OR ey TR i) PreabhaPRuaed SRles MRS TalR el Se wne
osmgmkb,|aﬂdvtbeaefoespbhsl@h@ragterhétlplaﬁtthhl%hui@

bﬁéé‘ﬁs”"&'%%&gtéi‘m&ﬂé& thate PESESONagAN take remedi al

action to correct the situation. 4_ The system of
claln1%nmﬁ%?EFnlﬂﬁécﬂE§§a§%rnﬁ§°gﬁd%6ﬂp?Fs%nglﬁiB+?% if the

LegbeseniRegageitervendes 416t amgvbiberehetieahoaetddén can

E %son or an SMS nessage forwarded to the nobile
?egﬂ an e-mai| nessage. 5. The system of

claim1 mhereln the processor conprises 35 a renote

anltoiﬁQg ggegﬁsgerc&ggmafp%ﬂgFglﬁhEhepésgﬁteiﬂhfggtor may

ureS and ceéntralised control station connected
thempnnaeeannnuﬂebiﬁgoprﬁééggbrab§ra Yoioboipoaphiyated to

Pgﬁéfégggséﬁgélgﬁe thdtacteristic falls outside the

predetermined criterion.

3. The system of claim 1 wherein the event indicator

includes a transmitter for transmitting a message to an
authorised person that the predetermined criterion has not
been met. This person may typically comprise a
maintenance manager or like individual responsible for the
plant which is being monitored so that that person can

take remedial action to correct the situation.

4, The system of claim 3 wherein the message may
comprise a mobile telephone message forwarded to a mobile
telephone of the person or an SMS message forwarded to the

mobile telephone, or an e-mail message.

5. The system of claim 1 wherein the processor comprises
a remote monitoring processor for applying the
predetermined rules, and a centralised control station

connected to the remote monitoring processor by a



communi cation |link, the centralised control station
i ncluding a server and a data store for receiving and
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provide a record of the characteristic nonitored by
the 5 sensor. 6. The systema¥ —<laimb5 wherein the
server is connected to the Internet so that the

cﬁﬁmmmﬁf@auﬁdnbyihhe ERé VeentFaDIsédechREBSGE station

np rocessor c n nt err oga 10 b
TP ReiAe, &1 REEV8S af] i Sata A EE P EoT, seuRLY iy BHE
csnmrnmgsédtaoﬁromltheta@mmme|mmmuﬂe51ngcpnuuessar|Dms

g%ﬁ&@f@%r alfLc§ QHDEE'Eﬂisé@Qr%£ LLg] ging ﬁ?& F@?é&%&thhe

e authori sed per son e systemo ar m
WPRR2PH- t he comuni cation link conprises a nobile
t el ephone communication link. 9. The systemof claiml

wher ei Iuralit of sensors 20 are provided, fo
oni t oF PRGEYAESPY a¥d0iﬁamp$ OYRRF HLR athe| GPEYF LB connected
stgnehe IﬂﬂEEﬂétVSoOEhdtfﬁhée@itaChG¢G£VedlBYItBeOéerver

mge ! &R Thsoax bem 9T elal il vogl &0 Lhe rroéated
h 5 58 o & y Cconprise Wast e™ e
abYradesendusartbe Inﬁsreeuater plant, water within a

cool i ng systen1of an air conditioning plant, or air

W thin refrigeration system Qher fluids nay al so

b&- nonThey EUStSD oF. chai®n? t BreFeiRyhenfeBEralised control

té?ﬂﬁi?ﬂdﬂﬁ&ltﬁésmasbemmMﬂ%@atﬂ$ﬂQt$%Bb§$sbﬁ8f6r compiling
coO | ON n ec wast e r a mx xin
Cons “Eorvaradas, HRs FResase: B9 P A E b e bR EAY

collection tank and in which the pH of the waste

wat er g@ aQ%HéE doglc Egiﬁ'#”ﬂhéﬁgkﬁf9ﬁ r@&ﬁhﬁ#f@a&f&n link
wast e romthe mxing ta Re sett ing t
hee®pyiaes panpobblep iabeRcRA cComBeRigAE £PR T L 57Kt he
settling tank to drain, the systen1conpr|3|ng WO

2004/ 040389 PCT/AUZOO /001198 - a_gensor for

measur THg FRECHM PevEf2GP %H%hﬁﬁﬁfﬁ a“plurality of semsors

are provided for monitoring the fluid and providing a
plurality of signals indicative of different

characteristicé of the fluid.

10. The system of claim 1 wherein the fluid which may be
monitored may comprise waste water in a trade-industrial
waste water plant, water within a cooling system of an air
conditioning plant, or air within a refrigeration system.

Other fluids may also be monitored.

11. A monitoring system for a trade/industrial waste
water plant which has a collection tank for collecting
waste water, a mixing tank for receiving the waste water
from the collection tank and in which the pHE of the waste
water is adjusted, a settling tank for receiving the waste
water from the mixing tank, the settling tank having a
pump for pumping the waste water from the settling tamnk to

drain, the system comprising:



water in the mxing tank or the settling tank, and for
providing a signal indicative of the pH level; a

w@e@wamossey for receiving the signal fromthe SPOFAD2003/001198
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and for applying predeternmined rules to deternmine if

_the pHlevel neets predeterméed criteria; and an

,event indicator for providing an indication if any
of theapsefigber fopeflessht £iigathe ﬁﬂtlaﬁélseffEHEdW@bte

t] t aken.
FirERE, SBORBE: iNTRo touoor Fhe “YRLET R, ErRk Ade, for
| pvevidinghe ssghtli hgdieakiwadof otherpHi llemgla signa
'”d'CaL'ﬁfoQE LBe £ tfécQEVE%g Eﬁe s§ Hé r££8h the gpnsor

sensi ng ron1t ing a sign
|ﬁadcﬁprvépBiYﬁngmpreéﬁ$eﬁ@l%%ﬁprubﬁa tﬂhé?é?ﬁm%hé if the

nceseet heeebV§§eHE€eﬁhﬂﬂé‘aScfi@Hﬁ:ﬂéL aﬂa sensors to
eternm ne i Hleve wat er an flow e

predet%PnFHEBtcFPEéFP5°r25°E39r?ﬂéS§?gt%ﬂ16Fd&F3Fh?ﬁ21f any
wher eha phedpkapinihadt 8eiterbapi&SASt Metesor yemedial

pgggggkngag b%CEng lution to the mxing tank; 25 a
réserveoi r ror providing an al kaline solution to the

m xi ng tank; and the system further conprises:

ffﬁpec&h¥es§§9§ﬂfSffeiaﬂﬁaﬁﬂffﬂﬂthgﬁ ES ?L;QEn Lhe
solutions in the acid reservoir i ne reservoir

and 38 EFB§P6|ﬁ@rSP@ﬁ§F§1P%dFE%tW§EeEf1FﬁélléVnge

t BetpLOAGS8ahkbAhAY£EOI pEECLAYhGJat BE€ghbUN@h8itative of the
det erm ne m&@ther the level of the acid solution and
aVﬁEFan EBrdti on neets predeterm ned criterion; and

t he evensenmdirc&bur spneindi Aownfroui thei pnmpf andef 85

p%EQG% Hg”ﬁdfﬁghkﬁriﬁﬁlé£€192t oFO£ 183! £1BR LASCHYRL! Sana
can r e necessary

wherein the processor receives the signals from all
the sensors to determine if the pH level, water level and

flow meet predetermined criteria.

13. The system of claim 12 wherein the plant further
comprises:

a reservoir for providing an acid solution to the
mixing tank;

a reservoir for providing an alkaline solution to the
mixing tank; and

the system further comprises:

respective sensors for measuring the level of the
solutions in the acid reservoir and alkaline reservoir and
providing signals indicative of the levels;

the processor being for receiving the signals to
determine whether the level of the acid solution and
alkaline solution meets predetermined criterion; and

the event indicator providing an indication if the
predetermined criterion are met so that the reservoirs can

be refilled if necessary.
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second sensor is provided for measuring the pH | evel
in the settling tank, each fo#3providing respective 5
signals indicative of pHIlevel for receipt by the
PLOCESTRE. sgsteﬁhefsysaﬂﬁ1ni wher8id2awWperet Nséhsor is
proces ontrols np,.S0,as to,actjvate t
SRR L 8o BuRg BBra TATe: THO PRORETRY L8: EPF BTEMR tonks
waed &heewahdr skpwelk is pheviéedtEbngmbaakringchhe pH level
a%ﬁd€£§rﬁh9€§1£§V€Ln 16.adRe §¥S§§8%931£é u%éctive
erein € systemal S0 _Tnc ude a tenper e sensor
fé%gnéégunnﬁgcahévs5°fenﬁe%avﬁiefer Fﬁéema§thmbhér in
thBoseLEbNg tank. 17. The-system of claim 13 wherein
the processor controls application of acid solution
or alkaline solution to the mxing tank dependi ng on
t be. pHThevelsebmt b€ wbhtmn. 120w58reIhetB¢speatééscfabantrols

1 he _syst e 8 2,56NnLra
c%%%hgpsgta% %ﬁ,xéhgg#e %g %%%I Png Bro eggﬁ#eigater
cbnowctbd eetthangehenkl whent the uaaerohebglaln the
coapuRiAgt tQhk! kBKchbbDea CoRLaSLERTHEG! 18¢811 ON

conprising 25 a server and a data storage, the server
bei ng connectable to the Internet so the data stored

insthewﬂataystemaee eédaimbe2i wherepgatnd BysfensSglsyi a
ernet to Ern1ne t he §erat|n condtﬁlons of

t he é g
th%CEF RPE. 363T§er? B8\ RPRAP DS Fa?ﬁ?i TWhREr &R t he

r bemperaphesentethebyashe pabeesinr thackatieling bank.

nore of the rules selected fromthe foll ow ng group:

the tenperature of the waste water, the pH | evel of

t hé- maggé FgeErm afiechaimt h2 WbﬁﬁelﬂstbﬁePa9Fﬁ§S°Fh@ontr°1s

&%ﬁﬁaiahfﬁeﬁ washeinateludisahardg1RM13Ret B81RHIBR to the
er e

ntral , control onfact wth
(U B0 BT o APPGRAHES P BCERS PRy 8V heoboRRANVRESF on
link within a specified tinme period, and whet her the
18. The system of claim 11 wherein the system further
includes a central control station, the remote monitoring
processor is connected to the central control station by a
communication link, the central control station comprising
a server and a data storage, the server being connectable
to the Internet so the data stored in the data storage can
be interrogated by a user via the Internet to determine

the operating conditions of the plant.

19. The system of claim 12 wherein the rules implemented
by the processor include one or more of the rules selected
from the following group: the temperature of the waste
water, the pH level of the waste water, whether the pump
is operating, the flow rate of waste water discharge by
the pump, whether the central controller has made contact
with the remote monitoring processor via the communication

link within a specified time period, and whether the
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wherein the event indicator 5 provides an indication
of the need to turn on or off2¢he punp, replenish the
acid solution or alkaline solution in the acid

reeﬁbvaimoﬂ&doakh§|bﬂecéesekvﬁbrrehﬂﬁtEga&gwﬁlohacahta to
orised person

grn% transm t g ssg%ﬁ Lo t he aut
dowh G8P&*Prof-th&°Penot e nonitoring processor
to 10 the central controller. 21. A nonitoring system

f9p. coehtenggy%ﬁr 8£0k180m20 5 wﬁ899&£' eﬂgngva{%t sﬁalagﬁor

m)nltorlng stem con‘prlsm
t REOpiAPEy ap éﬂdmaﬁéionnoﬁhéhisneeéltﬁgtu@nepn andoff the

ﬁﬁﬁbﬁlEgpéeﬁhgﬁahhéngbﬁatb&@u@&ohhSrthk5§YﬁE s8lution in
Sﬁgsor ar measuri, ng t e igr‘rger ature of t e VVat er in

t hBSc 861 §eF8ﬁ¥PlraﬁB pROVRULRE BeSpgHalry ndnehigatke 2
olocameanaﬁmeratanem1£0aamseaagé Eertﬁeasuthaglbb& person,

CQHQ”%EM&EXdOEaEF Q‘e:tnhget ﬁlgn g%:a%ﬁ%\llem:?ﬁesgor to

provi ding a ?ve 0
réhﬁteenbﬁaﬂocpngrplbéessor for receiving the signals
fromthe sensors and for applying predeterm ned 25
rules to determ ne whether the pH level, tenperature
afd* coORIBERLEPEINE 2Py ShPRhERT pPRSLingelOVERFt QF aRd2AR

e&eﬁaltméhﬁﬁboéyéﬁémpfQMédmeﬁlﬁBrhﬂglQ?Et@ﬂ t&mbbfs1ng
prescribed |imts_ ar action ca

be taﬁeﬁen§8r °rTﬁ%n§§§9nE$8fP§Ii?ﬁ?%l°ﬁh@?5?ﬁ fﬂethe

sgebdimgutbier, andl pdesidingn&ralignaht intiisdtiienof the pH
theLEpOt e nonitoring processor is connected to the
centrar control station by a comunication link, the
centr af EBREPH| Q¥ MPBRAUESAGr FBEnEeBBeraterecpfahiegwater

dahatBbOEa88ingheowetycanlehPEvEQDA§CLAB  §nal indicative of
the temperature;

a sensor for measuring the conductivity of the water
in the cooling tower, and providing a signal indicative of
the conductivity;

a remote monitoring processor for receiving the
signals from the sensors and for applying predetermined
rules to determine whether the pH 1evél, temperature and
conductivity fall within prescribed limits; and

an event indicator for providing an indication if the
prescribed limits are not met so remedial action can be
taken.

22. The system of claim 21 wherein the system further
includes a central control station, the remote monitoring
Processor is connectéd to the central control station by a
communication link, the central control station comprising
a server and a data storage, the server being connectable

to the Internet so the data stored in the data storage can



10

15

20

25

to the Internet so the data stored in the data storage
can WD 2004/ 040389 PCT/ AU2003/001198 - 25 be

WO paogonsgat ed by a user via the Internet to deP@r/AUD®3/001198

the operating conditions of the plant. 23. A
nonitoring systemfor nonitor2mg-a refrigeration 5
unit, the nonitoring system conprising: a sensor for

SB8SiAfedirbghtEREhRt I €s¥tt Hif the UAtéine8 tENBéEermine

itorin rocessor. for vin nals fromthe
SERECPPEAACHEY SORTYFHGRBr fietBPnPRERCS ul es to
determ ne whet her the tenperature sensed by the sensor

15310 wi ﬁgh9t8£fﬁ§ f&@e}n' Eb}.smoﬁﬂgoéi‘n VQ”%) gP?#&@LQion

for providing an cation If pre cri mts
a¥Bifet thet mepikenbad afyatePonoBRrigengt aken. 15 24.

The SyﬁtQEhQErCEéf”bgﬁsﬂH?fsiB Eéﬁp§¥§£ﬁﬂéfﬁiﬁﬂfﬁ the unit;
includes a central ,control station, the renote

moni t ofi §m°5?dE%%%B?rb%Qn@rESﬁﬁEEFe&°For?ﬁ%18éﬂ9rﬁanals
cﬁﬂbmothetaénsar aydcoaruappaiing bredetétminedt rales to

ntrol .station, co eryer_and.
oLage ?hehggPserggelEemgﬁr%oﬁﬁgc§aﬁf Ythﬁe sensor is

Iwiéhmetpseschebddthlmibsedand the data storage can
be 'ntSﬁrQgghedlﬂaléaﬂéfrf3kap£361a9£§r9ﬁt1£8ﬁcatlon if the

determne the tenperature naintained W th
rEF?F§€FH?ﬁoﬁlﬂhFF.aEs not met so remedial action can be

taken.

24. The system of claim 23 wherein the system further
includes a central control station, the remote monitoring
processor being connected to the central control station
by communication link, the central control station
comprising a server and a data storage, the server being
connectable to the Internet so the data stored in the data
storage can be interrogated by a user via the Internet to
determine the temperature maintained within the

refrigeration unit.



