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ACCIONA Agua, Key Figures 2014

e Water division of ACCIONA Group.

e Permanent Offices in Spain, Italy, Portugal, India, . S
UAE, Australia, Brazil, Mexico, Colombia, India. r‘ ) % *«r
e International experience in more than 20

countries. ‘

* Total population served (construction, O&M and ; "
services): 50 million. "

e Strong capabilities in the management of the

S > R&D4 &, Integrated Water CyC|e, COﬂStFUCtIOﬂ, OperatIOn

& desalination water treatment ¥ u* o L. .

* a and commissioning.
@ . . .

b ) E,’ e Worldwide leader in Reverse Osmosis (RO)
A INTEGRAL S e desalination. 75 desalination plants worlwide
P G- SERVICES I ?‘* o o 3
‘%CONEEESIIJ&TIONEE S ?‘ZESTE,LC;“%;‘ ( 1.8 m|”|0n m /day).

R "8 B
" ? " v e Wastewater, treatment and reuse (more than
5 o '3 400 plants built)
-] i
[7] i . .
o -~ e More than 100 conventional plants operating
* waste water treatment® #* sanitation /

and 40 supply services.
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Burgos, the city

e Located in the northern half of Spain, in the heart of the Castille and Leon region.

Considered the historic capital of Castille for centuries.

It has many historic landmarks, some of them declared World Heritage Site by UNESCO

Municipality and city area of 107,08 km? (41.34 sq mi)
180.000 inhabitants.
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Burgos, hydraulic architecture
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SWING, goals & objectives: an overview

e Real-time water quality monitoring: to detect
water quality anomalies in real-time by means of Preparation

generic and specific sensors. demo site
and ICT

e Leak detection: to detect and localize leaks
immediately after they occur or ultimately
detecting failure mechanisms before they occur.

e An innovative automation platform: to automate
the data collection process of water consumption,
providing a different management model.

Leak
detection

——
- ",

Real-time
WQ monitoring

Data processing,
visualisation
and analyses
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SWING, estrategy

* Preparation demo site and ICT: installing sensors and smart water meters

e Data transmission leveled network, processing, visualization and analyses: a business intelligence
software will be developed.

PREDICTION SYSTEM

ERRORS MANAGEMENT
A PRESSURE OPTIMIZATION

~ ) & ECONOMIC OPTIMIZATION
— = __ENERGY OPTIMIZATION

WEB SERVICES
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Partners, organization and roles

acciona ~
% e a gE‘!Burgos

Integration of technologies and In charge of the water cycle of Burgos

heterogeneous data

I HOMERIA

open solutions

arson’

Communication network infrastructure

+
v

Big data center development.
Data visualisation

q G -:can

Intelligent. Optical. Onlina.
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Water quality sensors manufacturers
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SWING, demo activities in 3 DMAs of the city

An industrial area with 177
smart water meters

A. Villalonquéjar Este DMA

B. Barriada Yagiie DMA

C. Virgen del Manzano DMA |

Barriada Yagiie pyA"‘_\

-_— A wide urban area with
A classic residential area with 452 smart water meters
912 smart water meters
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SWING, Eventlab®© quality sensor systems

Generated data Changes in the refractive index

Postprocessing Several algorithms

Flow

requirement 100 ml/min
Max. inlet

pressure 15 bar

(o] I E I R I8 5 to 45 °C/10 to 35 °C air temperature
Install./probe

pH
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SWING, Nano::station© sensor systems

1 Terminal

With con::cube or con::lyte ter-
minal. con::cube is equipped
with moni::tool software for data

acquisition, data display and
station control

2 j::scan

One i::scan can be installed on

every nano::station

3 System tubing

Included in panel assembly

4 Flow restrictor unit

For automatic flow restriction
and backflow prevention in

by-pass

5 Autobrush for i::scan

Provides automatic cleaning for
r:scan

6 Main panel

7 Physical probes

Up to three s:can physi-
cal probes can be installed
additionally to i::scan in one
flow cell (e.g. condu::lyser,
pH:lyser or chlori::lyser)

8 Inlet strainer

The inlet strainer ascertains
no coarse material enters

the micro::station.

9 Pressure transmitter
(optional)

10 Flow cell for i::scan
and physical probes

Provides quick connect/
disconnect design by safety
pins to reduce offline time

d unng sensor maintenance

Monitored Parameters Turbidity, Nitrate, Colour and
organic parameters (Total Organic
Carbon and Dissolved Organic
Carbon)

Postprocessing Several algorithms

Inlet pressure
(min./max.)

-0.2Bar — 6Bar

OIS EHLERE G AHELIRS 0 to 45 °C air temperature

S..Can

Intelligent. Optical. Online.
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SWING, sensors location

e DMA entries

e key artery points

e main tanks

Optiqua

Villalonquéjar 0.

Manhole

Optiqua
B. Yagiie

Villalong.
water tanks

Gamonal ]| 5
NoNE Gamonal
| water tanks water tanks

i /| optiqua

Virgen d. Manzano

Manhole

Cerro S. Miguel
water tanks

Optiqua
Plaza Mayor
Manhole

manhole

Optiqua
San Miguel brewery|

manhole
Y
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S..Can

Intelligent. Optical. Online.
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SWING, the communication architecture

e Structured in six levels (N5 to NO) to -
i i i Sl ransmissien Collection Siorage Interpretation I Presentationy
detect water quallty anomalies in real- fiasUrenien: : i fommadon ot fleatlon
time, in which N5 refers to sensors and
remote water meters.

* N4 to N1 are router/concentration
devices and transmit data via
radiofrequency (868 MHz).

e N1 transmit data via radiofrequency
(868 MHz) to minor levels and via GPRS
to the NO (Control Data Center).

(& o
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[

Water in family
Water meters in residential/ ial buildi

Water meters in industrial area

Water meters in
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Patch Panel

SWING, software architecture

Patch Panel

Switch Aguas de Burgos
Switch SW4EU

Big Data Center

Server 01 Aguas de Burgos

Business Intelligence

Server 02 Aguas de Burgos
Server Business Intelligence and Connection system
Server Database and big data center management

!l EEEE! Raid Aguas de Burgos

SCADA for === =]/|Jll R=ic S\4EU (Big Data Center)

| L [m—]e——]

SCADA for
telecontrol of

the system of e water meter g bscriber management software (SICAB) : _ Il uPs for Big Data Center System of SW4EU
Aguas de network data |

Burgos acquisition

] . ' = i
e This structure interconnects
H Users
several independent
heterogeneous systems. | s
| N -

e There is a nexus between the|
current applications and the
new ones; that union
happens within the Business
Intelligence application,
which manages
communication and provides
extra functionality at the
same time.

R TR

- " |« There are software
. — applications that
T w i Il I‘.‘

already exist and work
correctlyy, but need

allow communication
with the other systems

programs that will be
implemented from
scratch.

some modifications to

and other software
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= — 'BUSINESS INTELLIGENCE...

’ ’ #] e ..will have various modules, which are programmed to join to each
. 3 application (GIS, SICAB, SCADAs..) to provide an interface
» ” communication between systems.
g
Py e ..is being programmed in two different ways (direct J2EE connection

to each software and Web services - they can be programmed using
either REST or SOAP XML).

e ..must collect real time data through web services, while data
collected in batch processes can be implemented by Jobs which extract
information from the data base through JDBC drivers operations.
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SWING, leak management algorithms
Directinput variables | Descripton |

DMA input volume In the reading period

DMA output volume Sum of all meter readings belonging to
one particular DMA in the period

Conductivity parameter Value taken at the sampling point.

DMA piping material Related to the probability of failure.

Piping age Related to the probability of failure.

Season Season of the year we are in at the
moment of taking readings.

Water meter deviation Measuring adjustment values

(particularly in water inlet meters (of
DMAs) and water outlet meters (of tanks)

Water physical-chemical Analysis of comparative patterns to warn
pattern about pollutants or changes in piping
profiles.

Turbidity pattern
Damages because of work  Possibility of piping rupture

Calculated variables

Weights and
assignment
values

Forecasting
variables

Flow deviation average

DMA water meter value

Seasonal measure

Piping Rupture probability

Piping Rupture probability by age
Minimum nighttime

Water characterization parameter
Measurement for each water meter

Consumption pattern

10

Statistic values for each reading or parameter

Description

Average value for the flow deviation variable

Average value for each entry DMA meter

Average value for each season (spring, summer...) of each of the flow deviation variables

Water quality pattern. Comparison pattern.

Consumption function (by DMAs or water meter. They may contain weekly or seasonal
weighted values)

:Xacciona
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SWING, looking forward

* A different management model which takes into account optimization of
both decision making and investments.

e SWING (SWA4EU) continues one particular stream of research into
software standardization.

e Optimization algorithms should be customized to improve the water
sector efficiency.

SW40EU © 2015 Acciona Agua S.A.U. Todos los derechos reservados. G\acciona
Agua
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