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lotopkO ApXeiou:

‘Ekdoon | Huepounvia Zuyypadeic IxOALa
2nvpocg Aoilou (TENAK), MyaA Apxikn €kdoo
10 10/11/2017 pOg ’Z ( ), MX@Ang | Apxukr n
Miyyog (TEMAK)
MNavaylwtng¢ XpltotodouAou ALopBWOELG KAl EMEKTAOEL
20 | 20/06/2018 yiwme 2 PELOELS ¢
(TENAK)
3.0 30/11/2018 Avbpéac Avdpéou (TEMAK) ALopBOwOoELG KO ETTEKTAOELG
MNavaylwtng¢ XpltotodouAou Tehwké SlopBwoel Kol
4.0 01/08/2019 yiwme 2o ’q P ‘
(TENAK) ETEKTAOELG
ZoAwMOG XapaAaumoug (2YA), | TeAwkn Eykplon
MavoAng Awapavtakng (ITE),
5.0 31/10/2019 ,nq ! , 16 (ITE)
MouAikog Mpaotakog (ITE),
MavoAng Koopadakng (AEYAX)
Akpwvipa:

TENAK: Texvohoyiké Navemnotriuio Kompou

ZYA: ZupBouAlo YéatonpounBelag Aepecou

AEYAX: Anpotikn Erueipnon 'Yépeuong kat Aloxéteuong Xepoovrioou (Kprtng)

ITE: 16pupa Texvohoyiag kat Epeuvag
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1. ERATQIMH

To epeuvnTiko mpoypappa «ENIAIO 2YITHMA NAPAKOAOYOHZHI TQN AIKTYQN YAPEYZHZ KAI
YNOZTHPIZHZ TOY ENTOMIZMOY KAI THX AMOKATAITAZHI AIAPPOQN» tou Mpoypdupatog
Zuvepyaoiag Interreg V-A «EAAASa-KUTpog 2014-2020» €xeL oav mapadotéo tnv Slopydvwon
NUEPLdWVY TpoPoAng, evnuépwong kat Swadoong. Katd tnv Sldpkela Tou €pyou €Xouv
nipoypappatiotel n dtopydvwon 4 nuepidwv mpoPoAng, evnuépwong kat Stddoong. Auo (2) ano
TI§ omoieg Ba mpaypatononBouv otnv Kumpo kat 2 otnv EAAGSa. Embiwén twv ekdnAwoswv
elval n mpowOnon tng cuvepyaoiag epeLVNTIKWY PoPEWV Kal ANUOTIKWY YIinpeolwy. Z€ KAOe
xwpa Ba mpayuatonotnbel pa nuepida apéows LETA TNV OAOKARpWON Twv 6 PNVwv oo thv
€vapén Tou TMPOYPAUMOTOC KAl ia nuepida 3 PNVEG MPLV TNV MEPATWON AUTOU. XTOXOG TNG
MPWTNG NUEPLSAG €lval N evNUEPWON TWV CUUUETEXOVTWY, EVW OTOXOC TNG SeUTEPNC €lval
npowOnon Twv anoteAeopdTwy. ZuyXPOvws, Ba uAomotnBouv amd toug epeuvnTkoUG Gopeig
TOU €pyou eVEPYELEG TIPOPBOANG Kal S51ad0oNG TWV EMLOTNLOVIKWY AMOTEAECUATWY TOU £PYOU OE
61ebvn emotnuovikad ouvedpla (rm.x. ACM, IEEE) kat meplodikd vPnAng otabung (m.x. IEEE,
Elsevier, Springer).

2. KICKOFF-MEETING
Huepounvia: 06-7/11/2017
TomoBeaia: Texvoloykd Naveniotiuo Kumpou, Aepecog

IKkomoGg nuepidag: Evapén mpagng EMIPPOHZ, cuvdvtnon cuvtoviopoU petafl etaipwv tng
npagng.

Quwtoypadieg:
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3. AEIWYAPIA KAl TOYPIZMOZ2

Huepounvia: 21/03/2018
TomoBeoia: Mouceio Nepou, Agpecog

IKOTOG nuepidag: Evnuépwaon tou Kool yla BEpata vepou Kol TOUPLOMOU, KaBwg Kal yla
HeBBGSouUG e€okOVOUNCNG VEPOU OO TLG TOUPLOTLKEG LOVADEG.

Quwtoypadieg:
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4. TEXNOAOIIA KAl E20IKONOMHZH NEPOY (17 HMEPIAA ETIPPOHS)

Huepounvia: 19/06/2018
TomnoBeoia: AudpBatpo tou ITE

IKomog nuepidag: Huepida pe B€pa «Texvohoyia kat e€otkovopunaon vepou» Slopyawbnke amnod to
ITE, tTn AEYA MaAeBilliov kat AEYA Xepoovrjoou ota mAaiocla twv €pywv EMIPPOH kat
SMARTWATER2020 mou xpnuatodotouvtal amno to npoypaupa Interreg EAAada-Kunpog 2014-
2020. Ta &Uo0 €pya ElXav ocav OTOXO TNV QVATTUEN KALVOTOUWY OCUCTNUATWY Yl TNV
mapakoAouBnon Twv SIKTUWV VEPEVONG KOL TOV EVTOTILOUO KL TN ATOKATAOTOON TwV Slappowv
oto biktuo.

QOwrtoypadiec:
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BaiAng Kavakoasng

Avamnpurric Kadnynrig
Epyaamipio Y8pounyavic & Nepaibovmu Tenmig
Turwa MoAmiov Maavisiv, MavemoTiyao Geaakiog
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5. NEPO AIAXEIPIZH KAI TIPO2TAZIA

Huepounvia: 22/03/2019
TomoBeoia: Mouceio Nepou, Aepecog

IKomoG nuepidag: Evnuépwon tou kowvou yla Bépata Slaxeiptong vepol aAAd katl Bpata ou
adopouvoav tnv npootacia Kat EE0LKOVOUNCN VEPOU.

Quwtoypadieg:
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6. TEAETH OANOKAHPQZHZX TPA=ZHZX ElNIPPOHZ (ANOAOTIKH AIAXEIPIZH
YAATINQN OPQN)

Huepounvia: 25/10/2019
TomoBeoia: Mouceio Nepou, Agpecog

Ikomog nuepidag: To ZYA oe ouvepyaoia pe to TEMAK Slopydvwoav tnv TEAET) OAOKANPWONG
™G mpdéng EMNIPPOHZ 6mou mapoucoLldotnKoy Ta TEALKA AmOTEAECATO TOU €pYyou KaBwG Kal Ta
oe pa anodotiki oulntnon. Népav tov 60 atouwv napaPfpednkav epyaleia Ta omoia €xouv
avartuxBel. Me tnv oAoKANpwWoN TwWV MAPOUCLACEWYV aKoAoUBOnoe avolktry oculitnon pe BEpa
«MNpokAnoelg otnv Arntodotikn Alaxeiplon Yéativwyv Nopwv» omou akadnuaikol aAAd Kol atopa
oo KPATLKOUG GOpPELG CUMUETELXQV OTNV NUEPLSQL.

Quwtoypadieg:
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7. AHMOZIEYZEIZ

Juvédplo: AGILE (Association of Geographic Information Laboratories in Europe) , Aepuecog

Huepounvia: 17-20/06/2019

An information system for the detection of water leaks
in municipal water networks

P. Prastacos?, M. Di

bl M. Kncmadakic
M. X

Y. Dafermos?, Y. Kamarianakis?, Y. Pantazis®, P. Christodoulou’, A. Andr

1ACM, FORTH, Heraklion, Greece

?, S. Ch hristofis®

2DEYAH, Hersonissos, Greece, 3CUT, Limassol, Cyprus

Introduction
Water & lost from beaks in the icipal ik (WDN). Mest
are laks that occwr and cas go

Cause of water leaks:
when the WDN was installed, hcreased water pressure beads 1o pipes.
loads/uraffic on the roads above the setwerk and other geotechnical Bsues [eves
r " poy
L
Difficelt to estimate the eact amcunt of water st from leakage dnce some of the
non-billable water koases might be the result of defective water meten and even
the wie of water for Irigating/deaning peblic aseas. Non-bilkble water usually
accounts for 20-50% of the water entering the WON and at beast half of that is
atrBoted 1o witer keaks. Most of the water lost theough leakige is feoms leaks that
occur ard easily detected.
There is 2 need, therefore, 1o develop technologies and information systems for
detecting sndesgroend and non vishile water leaks. Isformation systems cas abo
guide mainesance workers 1o pingoint the exact location of the damaged pipes
and repak them.

The Project

EMSAOH project funded by the isterreg Greece-Cyprus 2014-2020.

- Cypres of

~ Water Board of Lemescs, Cypeus,

- Feundation for Research and Technology-Hellas (FORTH), Crete, Greecs,

« Hesosissos musicipal witer company [DEYAH), Crete, Greece

Objectives:

&) Dewelop an isformation system for the detection of water leaks with acoustic
(pcise) semsors

b i two pilot areas b -l in Crete, Greece
Acoustic sensors technology
Senson placed in the pipe ik that oceur

when water escapes Bom the pipe and trarsesit tham 1o the conteol center.

C of of two er placed ta

dis 1 about P depends on the pipe

manerial) plrgoints the exact location of the water leak.

Location of sensors

Probbem: Given a Maed amoust of sensors where 1o place thes in the network .
able 1o have noks

Selution: Use a Global Optimiation Algorithm, extensicon of the Cogeitive-based
Adaptive Optisization (CAO) (Renzoglio ef of 2010; Pontazs et ol 2019) 10
macdmize the length of the network covered.

Chalienges: discrete domals, Mghly noslisear and highly son-comex.
Sigrificant issce is the definiticn of the isithl candidate positions.

Algerthmic tags: CAO-bired Sensor Macement

For 110 » Revations

*  Create new candidate location sets,

- L

. Tength of th d grid for aach

. . Based

+ Kawp only the best-performing candidate sets.

Results: From the set of SO0 sensor s Mohes

determine the pealtion 1o place the 70 sensors [that can be wied for signal
comelation) that macinize the length of the netwerk.

 Theage of the pipes (higher/lower probabiity of eaks],
. of the pipes [higher the WON network],

.G specific

uly

for a long time.

has been

Usefubhess of GS systems for water s

recognized for a long time. The GIS system developed for Hersonkisos (Mobes)
Inchodies information on the WON, location of water leak sensors, footpeints of the
Bulidiegs, road e e water) #t the water

usieg AscGS open source GIS
could suppen exdsting fuscticaadity of the system). Deskiop systess.

The GS system can be used to:

+ Mositor/display location of leaks and keep 2 Mstorical record of leaks,

« Analyoe the WON with respect its charscterstics: when the system was put is
place, matedal and other characteristics of the pipes and other components of
the system, maistenance recoeds #ic.

« Analyoe water - i vaki at metering locations level
and dso at the leved [time Intervals depend oo data
availability feom the water meters).

& i I data are avalable.
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Juvébdplo: 4th International Conference on "Changing Cities", Xavia

Huepounvia: 24-29/06/2019

An information system for the detection of water leaks
in municipal water networks

IACM, FORTH IACM, FORTH DEYA Hersonissou
Heraklion, Greece Heraklion, Greece Hersonissos, Greece
poulicos@iacm. forth gr diamanda@iacm forth gr ekosmadakis(@gmail com
Ioannis Dafermos Yiannis Kamarianakis Yannis Pantazis
IACM, FORTH IACM, FORTH IACM, FORTH
Heraklion, Greece Heraklion, Greece Heraklion, Greece
Jjdafermos(@iacm forth gr kamarian/@liacm forth gr pantazis/@iacm forth gr
Abstract

Ihumwnmmdnmmmhmmuhdncmolml-hnmqu}wuﬂk

Thm;)*nnGBhudﬂm:hduMGﬁm&m
Iy placed in the network. The system has been dswaloped for a pilot arca in

that aro

T

Water leaks aro detected
the pmmicipality of Hersonissos in Crets, Greece.
Keywords: Watar Jeaks, acoustic sensors, GIS, Harsomissos Greece.

1 Introduction

Municipalities around the world are faced with the problem
that a significant amount of water 15 Jost from leaks in the
municipal water distribution network (WDN). In an era of
increased water shortages there is a nead to detect and repair
leakages as soon as they occur.  Most significant are not the
occasional water leaks that can be easily detected but the
water leaks that occur underground and can go undetected for
a long time Water leaks occur because the agmgz piping
network is deteriorating, poor construction standards where
nsed-hmthzwDNvusmsnlleimemnsedm
pressure leads to pipes cracking, increased loads/traffic on the
madsabmed:emukmﬂoﬁsgmhxallsws(ﬂu
earthquakes) result in ground deformation etc.

It is difficult to estimate the exact amount of water lost
through pipe-leaks. The results of an input-output analysis, the
difference between water entering the system and water
consumedbilled. cannot be considered only as water lost
because of leaks. Consumed but non-billable water might
result from leaks, but also from defected water meters and
even the use of water for omizating/cleaning public areas. It is
acknowledged that the non-billable water accounts for 20-
40% of the water entering the WDN and that at least half of
that is attributed to water leaks. Most of the water Jost through
leakage is from leaks that occur underground and cannot be
easily detected There is a need, therefore, to develop
technologies and information systems for detecting
underground and non visible water leaks. Information systems
can also guide maintenance workers to pinpoint the exact
location of the damaged pipes and repair them

rk and other ch of the area,

the EPIRROH project funded by the Interreg Greece-Cyprus
2014-2020 program. Coordinator of the project is the Cyprus
University of Technology and the project participants’ project
mclhude the Water Board of Lemesos, Cyprus and in Greece
the Foundaton for Research and Technology-Hellas
(FORTH) and the Hersonissos mmumicipal water company
(DEYAH).

As part of the project 100 acoustic sensors were installed in
the WDN of a pilot area in Lemesos (Limassol) and 70
sensors in the WDND of a pilot areas in the numnicipality of
Hersonissos (Mohos willage). The sensors, detect the acoustic
emission signals that occur when water escapes from the pipe
and transmit these signals to the control center where they are
displayed on a Geographic information system (GIS).
Correlation of the acoustic sigmals of two or mare neighboring
sensors that are placed at a distance of about 100 meters (max
distance for comrelation depends on the pipe matenal) can
pinpoint the exact Jocation of the water leak Information on
water Jeaks and the technology for detecting them can be
found in Lambert, 2002; Hunaidi et al , 2004; BlaZevic et al.,
2005; Puust et al., 2010; Hamilton and Charalambous, 2012;
Adedeji etal., 2017.

3  Location of the sensors

The leak detection sensors that are commercially available
hlwlmedmg'nhrespectﬂmiabﬂityb“lim the
acoustic emissions from the water. on the
material of the pipes this range is between 50 and 200 meters.
Water utility companies therefore are faced with a limited
resources problem and the decision process is a max min
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8. AAAE2 ENEPTEIEZ [IPOBOAH2

e [llapouciaon TeAetri¢c OAokAnpwong amno to Kevtpiko AgAtio Etbrioswv 25/10/19 tou
Capital Channel

https://www.capitaltv.com.cy/episodia/2019/10/26/kevtpiko-6€ATLIO-ELENCEWV-
capital-tv-25-10-19/

KENT PIKO AEATIO

|
.

MORE VIDEOS
- Full screen (f)
19°4 VW VYV
b o) 1241717 & Youlube 2

o Juvévteuén oto padlopwvo
http://www.iacm.forth.gr/regional/Data/2018-06-18_skai_synenteuksi.zip
Download zip apxeio Snuoupyet MP4 apxeio

e Bwreookonnon dAwv twv outAwv e 1" nuepiboac sivar Stadéowun oto

https://diavlos.grnet.gr/room/1185?eventid=4619&vod=4463_session



