Real-t-é@/

REAL Time SeweraGe OVERFLOW S

”

COASTAL

™
v

— M

B - I

_ ———

Real Time Operational Control Tool of Combined Sewer Overflows at Coastal Cities
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Emuxeipnolako Epyalcio EA€yxou o€ lNpayuatiko Xpovo Twv UNEPXEIAICEWY
navroppoikoU CUCTNHATOG ATMIOXETEVONG OE MAPAKTIEG TIOAEIG

www.realtso.gr
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Tt ival to Real-t-SO;

Elval éva katavepnpévo UQUEG TOAUTIPAKTOPLKO cUoTNHA
TapAKoAOUBNONG KAl AVTIHETWIIONG OE TTPAYHATIKO XPOVO TwV
umepxelAioswv Enpou KaipoU Kat Tng elopong Baiaccivol vepol
O€ MAVTOPPOIKA CUCTNHATA ATIOXETEUONG TTAPAKTIWY TIOAEWV.

Molog €ival 0 AvTIKEIPHEVIKOG OKOTOG TOU;

H mpootacia, a@evog Tou amodEkTn amd QatvopeVa UTTEPXEINCEWY,
aetépou NG Hovadag eme€epyaciag Twv AUPATWY amo Ty €l6pon
BaAacotvou vepou.

Ti1 uninpecieg MapExel;

To cuotnua tpogodoteital og Mpaypatikd Xpovo amd MOAAATAEG
TNYEG MEPIBAAAOVTIKWV HETPHOEWY WOTE Vd:

ENHMEPQNEI

TOV appodio popia
dlaxeiplong ya tny
Katdotaon tou
Tavtoppotkou
OUOTNHATOG

INFORM

the staff of the sewerage
company about the
combined sewer system’s
operational conditions

S

What is Real-t-SO?

Real-t-SO is an innovative real time information system consisting
of an interactive multi-agent intelligent network with main target
to monitor and control both seawater intrusion and waste water
overflows under dry weather conditions in combined sewer systems
in coastal cities.

What is its objective?

Minimize seawater intrusion and waste water overflows with real
time monitoring and implement directly corrective actions mainly
related to the operation of the electromechanical equipment within
the combined sewer system.

What kind of services are provided to the sewerage
companies?

The system receives and assesses real time measurement data from
multiple environmental sensors in order to:

MPOEIAOMOIEI

OE TIEPUMTWOELG
umepXeiAlong Twv
AOTIKWV AUPATwY n/Kat
£lopong BaAacotvou
vepoU oTo cuoTtna
AOTIKWY AUPATWY

ALERT

in cases of wastewater
overflows and/or in cases
of seawater intrusion

AMOOAZIZEI

Yld TNV aQVTIHETWTILON
KPIOIPWY KATACTACEWY,
gAEyxovtag Tov
NAEKTPOUNXAVOAOYIKO
e€omAIoUO (T1.X.
Bupowpaypata), WoTE
HETA amo pua oglpd
EVEPYELWY TO
Tavroppoiko cuotnua
va EMAVEPXETAL OTNV
apxikn eméuuntn
Kataotaon Aeltoupyiag

DECIDE

in real time the
appropriate corrective
measures (e.g. moving
gates) during critical
conditions and
implement a series of
actions till the desired
state of the combined
sewer system is
re-established




T e€aoc@aliloupe pe to Real-t-SO;

o [poctateloupe To MEPIBAAAOV GTOUG EMPAVEIAKOUG USATIVOUG
AMOOEKTEG TWV TAVTOPPOLIKWY GUCTNHATWY.

o EAQXIGTOTIOIOULE TN GUXVOTNTA UTEPXEIMCEWY TWYV ACTIKWY
Aupdtwy Tou mpokaAouvtal amd ampOBAETITEG EPPPAEELG AYWYWV.

o ATIO@EUYOUE TNV UYPNAR AyWYIHOTNTA GTNV EKPON TWV HOVASwWY
ene€epyaoiag Twv ACTIKWY AUPATWY, Ol OTToiEG TTpoKaAouvTal ano
€lopon Balaccivou vepou Kat KaBlotouy To mapayouevo vepo
akataAAnAo yla emavaxpnotgonoinon.

o MELWVOUPE TIG TTPOCTIBEPEVEG OATTAVEG UETAPOPAG Kal EMEEEPYATIAg
Twv BaAdooiwy uddtwy.

o Meplopioupe TIG TAPEUBACELG TTPOCWTIKOU Yid TOV KaBapIopo Twy
Bupopaypdtwy Kabwg Kat TovV anmaitoUPeVo XpOVO Yid EMITOTOUG
€AEYXOUG TOU TTavIoppolkoU GUGTAHATOG.

Mola gival n apXITEKTOVIKN ALITOUpYiag Tou;

To Real-t-SO givatl éva uBptdiko cUCTNHA AcaPoUg vonong TTou
AELTOUPYEL HECW EVOG KATAVEUNUEVOU TIOAUETITEGOU SIKTUOU EUPUWY
TPAKTOPWY (avamtugn pe tnv mAatgopua JADE). Apou ot Mpdktopeg
AvtiAnyng NeptBAAAovTog tpo@odotnBolv e TPAYHATIKO XPOVO HE
O0e00pEVA TEPIBAAAOVTIKWY HETPNOEWY, TO cUCTNHA Ta afloAoyel pe
£va QiAtpo acapoug aiyeBpag mou Aettoupyel oTo emMimedo Twv
Mpaktopwv AEl0AGYNONG METPOEWY, HE OKOTIO VA EVNHEPWOEL YId
TNV KATACTACN TOU TTavToppolkoU GUCTAKPATOC KAl va TTPOBAEWEL
Kal va TPoeldoTooeL YId avemOBUHNTEG KATACTAGELG (UTTEPXELNICELG
1 aviywon g otabung tng BAAAcoAC). Ze TEPITTWOELG KATACTACEWY
ouvayepyou, to cuotnua We Toug MNpdktopeg ANYNG AoQAcewy Kat
Evepyelwv amo@acilel Kal eKTEAEl TAPeUBACELS, OTIWG ival 0 EAEYX0G
BupoPPAYPATWY, EVNHEPWVOVTAG AVAAOYWS TO PopEa Slaxeiplong
pEoW £EUTIVWV TNAEPWVWY, tablets kat H/Y.

What are its benefits?

» The protection of the environment especially when receiving
surface waters from the combined sewer system.

« Areduction in frequency of wastewater overflow events due to
unpredicted pipeline blockage.

« The elimination of high conductivity in wastewater treatment
plant effluents caused by seawater intrusion, which renders the
wastewater detrimental to plant growth and therefore unsuitable
for re-use purposes.

e Areduction in the added costs of transporting and treating
seawater.

e The decrease in the number of interventions necessary to unlock
flaps, which catch debris and remain opened as well as the time
required by the sewerage company’s staff to inspect the sewerage
network.

How does it operate?

Real-t-SO has a hybrid nature, since it utilizes fuzzy logic algebra
concepts and also crisp values and a rule based inference mechanism.
Particularly, the measurement data are managed in real time scale
and as the system is informed continuously on the situation, an
iterative process is initiated. Four distinct types of intelligent agents
are used: Sensor, Evaluation, Decision and Actuator. There are also
several types of Decision agents depending on the environmental
factor examined. The system’s outputs are continuously online

but also automatically sent to the users’ smart phone and tablet.
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Mpdktopeg AELOAGYNONG
Evaluation Agents

Molgg sival ol duvatoTNTEG TOU;

e H duvatotnta mpooappoyng (customize) Tou GUVOAOU TwV UTIO
HEAETN TapaydvIwy pe BAoN TIG TPAYHATIKEG AVAYKES TOU KABE
(popsa Olaxeiplong.

¢ H duvartotnta mpocappoyng Kat dlacuvdeong Pe Kabs utdpxov
ocUoTnUa mapakoAoubnong Tou SIKTUOU ATTOXETEUCNG.

Mou Asitoupyei yia mpwTn Popd o€ MAOTIKO
emimedo;

To Real-t-SO tpéxel mMAOTIKA amd to 2014 otny MOAN TNG
@eooarovikng. To cUoTNUA TPOPOOOTEITAL GE TPAYUATIKO XPOVO
amo MOAANATAEG TINYEC HETPACEWY Ao AloONTAPES 6TABUNG AUPATWY
Kal OdAacoag, o€ Tpia MAOTIKA cnueia Tou Tavtoppolkou
OGUGTNHATOG OTNV TMEPLOXN TNG TTAPAAiag TG MOANG Kat amo dUo
HETEWPOAOYIKOUG 0Tabpoug. Xta 6U0 MAOTIKA onpeia éxouv
eykataotadei Bupoppdypata mou eAEyxovtal amod To cUCTNHA.

Aedopéva HETPACEWY TNG MAOTIKAG AslToupyiag Tapouactalovial o€
Mpaypatikd Xpdvo otov lotototo tou Real-t-SO, evwy avamtuxbnke
£QAPUOYN Yld XPNOTEG KIVNTWY TNAEPWVWYV Kat tablets pe
A£lToUpyIKO i0S.

Where is it already applied in pilot scale?

Real-t-SO runs in pilot scale in the city of Thessaloniki in
Northern Greece since 2014. The system receives real time
measurement data from multiple sea and wastewater level
sensors, installed within the combined sewer system close to the
coast and two weather stations. Real time controlled outlet gates
have also been fitted in two specific points of the sewer system.
The measurement data are presented in real time in the official
website of Real-t-SO, while a mobile application was specially
developed for i0OS smart phones and tablets, in order to keep the
staff of the city’s Water Supply and Sewerage Company
continuously informed.

o H mapakoAoubnon mpakTIKA ameploptotou aptBpol TapapETpwy Kat
OUVATOTNTA KATACKEUNG KABE £i00UG unXxaviopoU ANYNng amo@Aacswy.

e To MANPWG AUTOUATOTONHEVO GUCTNHA TTPOCAPHOCHEVNG
ATEIKOVIONG TNG TANPOWOPIAg £TOL WOTE 0 KABE (popéag Slaxeiplong
va pmopel va BAEmeL i va AapBavel odnyieg povo yU autd mou tov
evOolaEPEL N apopd.

o H umootipi€n kataypagng dSopEVwY o avolxth Baon OsSopEVwY.

What are its capabilities?

o Full customize capabilities satisfying completely the user’s profile.

» Adaptive ability and interface on existing monitoring systems.

¢ Reading of infinite amount of data and design of any type of
decision making mechanism.

e Complete automatic system with customized capabilities for
visualizing specific messages according to the user’s needs and
responsibilities.

» Recording of the measurement data in an open database for
further treatment and analysis.

H g@appoyn ya Kivnta
The mobile application




Mevikég MAnpowopieg Epyou
2YITXPHMATOAOTHZH XTO MAAIZIO THZ APAXHZ EONIKHZ
EMBEAEIAZ - ZYNEPTAZIA 2011

Zupmpdgelg Mapaywytkwy Kat Epguvntikwy Popéwv

oe Eotiacpévoug EpsuvnTikoug Kat TexvoAoytlkoug Topeig

AIAPKEIA
34 pnveg (01/2013-10/2015)

MPOYMOAOTIZMOX
689.900€

YYMMETEXONTEXZ OOPEIX
Etaipeia 'Yopeuong kat Amoxéteuong ©eccalovikng (EYA®) AE
www.eyath.gr

kartECO - ZUpuBouAot Mnxavikoi MepiBaAAovtog Kat Evépyelag
www. karteco.gr

AptototéActo Mavemotnpio Oecoalovikng
www.civil.auth.gr

Anpokpitelo Mavemotnpio Opdkng
www.fmenr.duth.gr

General information on the project

CO-FUNDING WITHIN THE FRAMEWORK OF THE NATIONAL
ACTION - COOPERATION 2011

Partnerships of Production and Research Institutions

in Focused Research and Technology Sectors

DURATION
34 months (01/2013-10/2015)

BUDGET
689.900€

PARTNERS
Water Supply and Sewage Company of Thessaloniki
www.eyath.gr

kartECO - Environmental and Energy Engineering Consultancy
www. karteco.gr

Aristotle University of Thessaloniki
www.civil.auth.gr

Democritus University of Thrace
www.fmenr.duth.gr
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ETAIPEIA YAPEYZHZ & ANOXETEYZHZ OEZZANONIKHZ AE.

EUROPEAN UNION
EUROPEAN REGIONAL Ministry of Education, Research and Religious Affairs

DEVELOPMENT FUND. GSRT - MIA -RTDI

O.P. COMPETITIVENESS AND ENTREPRENEURSHIP (OPC Il), ROP Macedonia - Thrace, ROP Crete and Aegean Islands, ROP
Thessaly - Mainland Greece - Epirus, ROP Attica

EYPQMAIKH ENQXH
EYPONAKO TAMEIO
MEPIOEPEAE ANATTYZHS Ymnoupyeio MNaideiag, Epeuvag kat OpnoKeVPaTW vV
EYAE-ETAK
(EMAN 1), MEN Makedoviag - ©pakng, MEMN Kpritng kat Nowv Atyaiou, MEM

E. M. Avtay nraKat )
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