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ABSTRACT

Thera are many examples of smal willages which are provided with qualily praoblems in the polabée waler supply. The Irealments o resolve the abaosve
menfioned problems are hard bed o lhe ypes of palldams m the 'waler, Thes demands the developmeant of cuslom=-made Taclibes wilh a maintenance thal
feads speclalmed labow. Bath hings maan an Mcheass ol the Tacliles sl The congegueencas af s are thal eadhes Mage wiarks are nadl camed aul, oF thal
HB MENENANcs 5 nefaciag.

I weew 1o resolve these problems the |EA Research Group of the Uneversily of Savlle lakes several vears developing walar reatmend systems aspecially
dasigned for small urban populations. To do this, a modutar contral systam has been developad that allows high adaplation flexibilty to the specific neads of

aach population, withoud raising tha degloymant cosd, It offers a mbuest desgn, guaranteaing that it will ,un avan n solaied rural snvrmonmants, 'wharma the
appearance al elecirical pedurbabons 15 dsual, All this, along with an ireligent managemend, allows an aulonomoes working wiboul needing o do any

SXEENSNE Malvlenancs.

CONTROL SYSTEM

Thes digtnbuted confrad 8 basad on 8 master element (PLC) which
communecelas by means of & bus with vanous slave moduses, each o
whech is associated with spacific tasks of the process

Each disinbuled electionic module = n charpe ol the Iocal confrol ol the
part of the proceas with which il 15 associaled, so (hal the element ol lap
niararchy is only enfrustad with coorginating tha globa! functaning of each

of tha proCasses
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Cormmunication Bus
An origmality of owr design lies in the uwse of 8 naw fiekdbus. It 5 called

MBus-1i0", &n outstanding feature of this faldbus = &5 apfiude to powes
the modules across ils own bus cabla (22, and 24|

This featura s nat Etypical In ofher standard fialdbuses due o probiams of
EMI. A= a3 solufion to this, the MBus-1/0® presants a structura with mulliple

gourd wras with spacfic funciions that moraase significanty the
rabustness ol 1the system. &l this & ablained =ing a economec UTP

Slandard cabie.

Distributed modulas

Each mlectonic slave modula 15 basad on a powerhul microcomtroBar and
realizes spocihc lasks Be the valwe posibaon caonlrol, dosage conlral, Row

measuramants, hiuman-machlive mlerastion (HA), aic. ..

T'his philosophy, enad fo a sysiem of plug & work connacticn, makes these
modulaes very easy o install or o substiule in case of breakdown, withaut

speciaisad labour being necassary. This allows tha cosls o ba minemized
compared o the use of exigling commercal dewces,

Remoate controd
This remota supendsion can be done with 58 GEMGPRS connection by

means of an SLADA applicalion that allows 1o known the state of the plant
and &so 1o detecl any funchoning anomaly, AS well, it has bBeen

programmed with a SKMS mobile courler servics, which infonms the persen in
charge of the plant instantanecusly when detecting an anomaly, faclitating
an effectve and econdmic maintenance.
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RESULTS AND DISCUSSION

Main advantages:
+ Mas E-Ir'll-sii-lll:-'.ﬂtm and '.-.-:mg EE'n'II'!ig lar mindmun insiallatson cost

* Max fexibility "Plug & Play™ lor D alemenis including alechns powanng.
*Max inmunity against elactric disturbancas for sland alone aparation

*Max distibutad “intelligence” for automatic in aiu fault-detection.

*Nax. mainteance faciliies with an sasy remote contral and homa calls
far mmmimun oost

This technology has bean successiully wsed

far tha devalopment of sevaral indusinal
waler desalinalion planls prololypes with

capacities from 10 up to 400 miday.

The st ones developed, with regstered

trademark CIBERDESAL®, ars baing wsed
by the Junla de Andalucia o resolve fhe

prablems of guallly af the drinkable water
lhat hava some smal populations of
Andslusia dus to the presence ol salf and
netraies in 1he walls that supply them

These planis have warked in an unintermipted and aulonomous way snoe
their nSslallylion m a noisy eanviranmend, despile the shaortcomings m (ke

plecirical supply. inclupdng atmosphenc dicharpes, as o the own
conduclivwly al 1the waler hat Tfaclitales WMe Fansmission ol e
perfwbations on the diverse inputs | cutputs of the system.

The use of the new MBus-VO" has been a key element by ils mmundy ko
slecirical perturbalions  [accordimg 1o |EC B1000-0-4). Al this has
demonsiraled thal the propgosad syslem g nal anly sconcmic o install and
sUpport, but also it tume oul o be vary roust, being therafore a suitable
salution to answer the needs of small populaticns

CONCLUSIONS

I this work, a systermn of modutar, nielligent and distribuled comro! has
bean progosad that allowe a high grede of flexib®y, wih both low
installgtion ard malnenancs costs,

s well ds capacily ol auto-delaciion of anomalies, akong with the remobe
conlrol system capable of warning 8 workes autarsatically by SMS, means
that the proposed solution turms cul 1o be especially iIndicatad 1o resolve the
prablems of waler treatmant that are endured in sma¥ villagas with difficult
RCCE5S,
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