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Paris case
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We use the same technology, but we are all
different...

Smart Water Systems are efficient tools that need to be tailored to
best respond to the utilities’ needs.

Every Water Utility has its own priorities depending on the context.

Quality sensors




SW4EU

2014 - 2017

v Project Budget: 12M€

v EU funding: FP7 INNO DEMO

v Project duration: 4 year

v Project Management: Vitens N.V.

° Thames Universite
%aCCIOI'Ia ( Water ) e\\runm | w
Agua Sciences et Technologies

LAAT WATER VOOR JE WERKEN

v’ Asset Management and Leak Detection
v’ Bio-Security Monitoring

v Energy Optimization

v’ Customer Interaction

v’ Early warning systems


http://ec.europa.eu/research/environment/index_en.cfm

Principles for Early Warning Systems
(EWS)

Early detection of incidents for proper response,
accurate mitigation, and quick return to normal
operation of drinking water systems

Water Quantity Incident Water Quality Incident

\ 4 \ £

* Flow meters
Real time e Customer meters * Chlorine Sensors
Monitoring * Pressure meters « Others (many like Turbidity, Conductivity....)

e Acoustic meters

Cleaning of Raw Data,

Historical

Detection of Anomalies,
Database

Raising of Alarms

Process




3 Steps Process for EWS using Al

Sensor Usable Anomalies

Alarms
measurements Pre-processing Data Processing detected | Post-processing
™ Cleaning of raw ®| Detection of ®|  Verification of >
data anomalies anomalies
Some examples of sensors’ failures
Q  CaseA Q  CaseB 4 CaseC q  LaseD
Yy 4t 4t te, t; t t, 4t

- t, is the intervention date when the sensor has been repaired.
- tyis the presumed date of apparition of the default.

Need to adapt event recognition to the specificity of the parameters (variability)

—

and to the characteristics of the sensors (periodicity, accuracy,...).




Feasibility Assessment for Developing EWS using Al

[ Leakages }

Excellent availability of historical
data (>20 years for many)

99 % of detected anomalies
confirmed (real leakages, sensors
defaults...)

Algorithms using predictions of
consumption, DMA-AMR
comparison, and MNF (Minimum
Night Flows) analysis.

New methods for early detection of
anomalies in water consumption
time series.

[ Water Quality }

Events

Limited availability of historical data (recent water
quality sensors implementation in the water
distribution network).

Too few real drinking water contamination events
(by chance !!!). Therefore, need for integration of all
potential input.

Focus on the signature of specific contaminations
measured on multi water quality parameters.

Look at contamination pattern signature on
parameters and track its transformation as water
flows and is measured downstream in the
distribution network.



Research Perspectives on Al/ML & Smart Systems

Continue the Smart Water for Europe project using the latest
possibilities now offered by Artificial Intelligence for:

* detecting low intensity signals for anomalies,
e determining the possible origins of these anomalies,

e and providing real-time decision support for dealing with
them.
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Eau de Paris Al/ML interest

Energy demand response :

1/ Lot of data from the tap water treatment plant
2/ that could be used for managing treatment
3/ Especially regarding power consumption.

We will start R&D project to optimize membrane and perhaps surface
water treatment (i.e., is ON/OFF the best way to manage power
consumption in a 300 000m3/Day plant ?)



Eau de Paris Al/ML interest
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Eau de Paris Al/ML interest

On line data processing &
gEEIEI'

Several online quality 7
monitoring device 3
installed o
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