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Background

o Water distribution systems typically suffer
from a lack of data

o System Control and Data Acquisition
(SCADA) systems usually monitor only a
handful of data, relating generally to main
supply facilities:

e Pumps

o Water tanks

 Main valves

» Strategic network points
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Backgroung

e Itis practically impossible to monitor every
pipe and junction
« Therefore, (municipal) networks operators
have no more than a vague knowledge of
the:
e Hydraulics — flows and pressures
* The real time water demand

 There Is also a difficulty to spot network
events as they occur
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The Motivation

v Optimal decisions in the world of O&M should
be based on real time metered or calculated

data
4

v Applying Bl with analysis & modeling for
receiving recommendations for action

\ 4

v’ Evaluating the affect of the action taken &
Improving or modifying the Bl model
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The Innovation

The combination between separate systems
which usually exist (fully/partially) in water

supply networks with additional analysis tools
creates
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The Opportunity

e Advanced monitoring, communications and
software technologies have created new
opportunities for data collection and analysis

 Yuvalim Water & Sewage Corporation,
TAHAL Consulting Engineers Ltd. and
Algoal Water Solutions have joined forces
to develop an integrated system for
enhanced monitoring and operation of water
supply systems

 The new system combines an Automatic
Meter Reading (AMR/AMI) system with a
SCADA system and an online hydraulic
model to produce a single operational

system.
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The Pilot Network

In the municipal water network operated by
“Yuvalim Corporation” the following systems
are installed:

« Automated Meter Reading system
(AMR/AMI), by ARAD TECHNOLOGIES,
for all consumers — about 2400 primary
water meters

« System Control and Data Acquisition
(SCADA), by MetraWatt, metering flow and
pressure in pumping stations and water
levels in water tanks

The water supply Network is divided into 24

DMA’s
ARAD
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System Architecture

The physical network

((u))
@ Wireless @

| SCADA DB AMR DB

Internet
cloud

Screen Monitor
Network Solver
DBA Application
LAN Monitoring

DB of processed raw data & results

e

Client
Application
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How Does it Work?

« The AMR/AMI, which usually transmits
data once/twice a day, was upgraded to
15-minute transmission intervals, to
provide real time demand/consumption
data

« The SCADA provides real time operational
data, I.e. the current status of the main
supply facilities

 The data is processed and fed into a
calibrated hydraulic model, which is
activated at hourly intervals to provide a
complete, realistic and reliable near real
time status of the whole network
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Schematic Flow Diagram of the System

Near Real Time Calculated
Network Status
(Flows & Pressures)

AMR System
ATUS 2000

Gl

SCADA System

| Metered
. "ll. - Data of PS,
L Fensumptien Water Tanks
Data & Valves

TAHAL Hydraulic
Network Solver
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System Output

Some of the calculated data can be sent
back to the SCADA as “virtual data”,
obviating the need to install real, costly
monitoring devices

Calculated flows and pressures are
compared with actual measurements and
used for tracking of real time events

Algoal Water
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Graphical Presentation of the Network
Status - Hydraulic Solution
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Events & Alerts

From AMR & SCADA Systems

o Water Meter Disorder

« EXcessive consumption in DMA
 Reservoir Low Level

e Pump out of order

Maintenance Events
 Valve is Closed
* Pipe Burst

Hvdraulic Network Solver Related
« Abnormal Calculated Pressure
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Demo...

TAJI"A'- ARAD (@ Algoal Water
G R‘ o U p yrontes pilor

® & TECHNOLOGIES Solutions




£\’
W

¢
| EnFles -

A

m IWIT - Water Network Map Viewer

| Real Time Monitoring of Flow &
=k

# | Network Explorer [ Y=i

MWiew o layers  ='Print

W0 06 7R 2011
= W 0T nml
o-@ ma
+#-1i) N0 N1XINN

PIMZ5N0 DrTnon IS ney I

r I 01 *1

i
|

TN Tirs

1372 12°N
#-#4 0°9110
e 212110 o0 TN

m IWIT - Water Network Map Viewer Lj @ Lj

EsFiles View .xlayers = Print

M0 T

v WO 06 IR 2011 ~ ||} Network Explorer 10
= W 0NN N7
NiN?8r 02 {1 mrownn neenon e nen I
ERAECARRNA 03 oo [} rvsna eenon e nem
| Prizdna N 04 oo [} rmssna nrenon e e
i Properties 10
AECRRTNAR 05 00 [] nRsena R non A nee ‘ = Al
o MEST
TNNA s

06 oo TINP=N0 T D e s

O N2 T 28 T 2a0 70
TITINT N7 BT

TINP%N2 MY NTn e D)

08 00 || ME2&n2 M mon D T

TWINNNF 000 NNOET 06/04/2011 02:00
AR p U A Y ]

ARAD

® @ TECHNOLOGIES

@ CBEODS

Algoal Water
Solutions




lon Alert 10:00 am — Excessive pressure
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Daily Graphs
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Simulation Alert 10:00 pm — Chain of events

e 08:00am: Hermon st. — Customer reported of high
water pressure in his home

e 09:00am: The operations eng. assume that a mal-
functioning PRV caused the reported high
pressure

e 10:00 am: Hydraulic simulation is carried out with
disabled PRV

The simulation results confirms the
appearance of high pressure and produce
alerts

Affected customers list is reported for further
customer service
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| \\I\-‘ﬂsimulation event 20:00 pm — Valves closing

IWIT - Water Network Map Viewer
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Demand pattern of regional monitoring meter
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H Daily Graph Viewer
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Reservoir water level records

[THl Daily Graph Viewer
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Benefits

e The system enables detailed dynamic
follow-up on network flows and pressures

It provides a comprehensive database with
historical records of system operation

e Can be used for operational analysis,
optimization of network design and
operation

« Allows tracking and handling of events and
can be used as an operational decision
support system by identifying and handling:

» Potential network faults/failures
 Water thefts
« Water quality events

A ARAD Algoal Water
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Why not use Complex Event
Processing (CEP) tools ?
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What is CEP?

Event Management System*

Topics Response

é’.ﬂ

=
"

Responders

1

! !

| GIS ‘Hydraulic = Pump ‘Consumption }ﬂ
Modeling Scheduler Forecast ~ ‘\f
: : : Alerts/
Combined Event Processing & Analysis Actions

* Based on Informatica RulePoint (CEP) presentation
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. Complex Events Processing (CEP)

Low
consumption

=

High pump
discharge flow rate

N\

|

Event
management
system

|
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CEP — Event Management

Event

management
system

> Pipe burst

B

Pump frequency
convertor out of
order

Reports of low
pressure

Center
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POC for CEP - off the shelf software
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Conclusions

Efficient and Smart O&M can be
Implemented by utilizing IT & Integration of
existing systems

Combining them with analytical tools (CEP,
Hydraulic Model, GIS, etc.) can enhance
the O&M of water supply utility

Each different water utility requires a tailor
made solution

Algoal Water
Solutions
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QUESTIONS?
THANK YOU

Visit us at booth 63

WATEC Isracl 2011
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TAHAL Overview

Multidisciplinary Engineering Group

Professional staff of 1000 engineers all over the world
Yearly turnover of US $ 200 million

Total annual value of generated projects

above US $ 1 billion

Over 50 years of proven experience

State-of-the-art technical resources

Excellent worldwide reputation

ARAD Algoal Water
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Fields of Activity =

OO, PPP Projects l

X
_.~ KEY Projects “/» Water Systems Security

R " Conveyance & Storage Systems
Sign and Construction Dams & Reservoirs

Drainage & Irrigation

{ feCt Maiagement W Desalination

Bbervision A\/astewater Systems

: _ Water Supply Systems
Planning Hydrology
ater Resources Development

Environmental Engineering

% Agricultural Projects
% Energy (Oil, Gas & Hydropower)
% Electrical & Mechanical Engineering

Qﬁds, Highways and Bridges
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. Managing wireless
. metering networks
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About ARAD Technologies

e Develops tools and systems for managing
sophisticated AMR networks

e Starting in the year 2000, the company has
iInstalled more than 1,000,000 meters
worldwide

 Daughter company of ARAD Dalia,

» A worldwide leader in the production of water
meters since 1941

« Owner of 8 daughter companies In USA, Italy,
Hungry, China and Israel

* Winner of the 2003, Frost & Salivan award
for leadership in product quality for it’s

TAMHAL "SI KRAD

ECHNOLOGIES
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Data Collection Dialog 3G

Central Reading

e Central and full installation providing full
meter reading from the local authority
offices

e Managing the entire metering network
without human touch

TAHAL ARAD pigostwite
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Control System Dialog 3G

ATUS 2000
e Internet based application

« Collecting, processing and displaying
all metering data

* No need for local installation
e Highest standard of information

security
e |Information can be reached any\%
any time St __,m =

* Provides warning for:
» Arial leakage

« Specific home leakage s o —
* Irregular usage

RA Dtion withCustomize, >

ponten piml
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