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Small town:
e 110Hectares
* 23000 users
e 70 km of Urban Network
300000 m? of constructions

Scientific City Campus
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Monitoring :
90 Automatic Meter Readings (AMRS)
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Example of AMR reading
Water consumption of P2 (May 2014)
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Monitoring :

5 Pressure sensors

@ Pressure sensors

Pipes
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INCOM - Early leak Detection

Intelligent Network Control & On-site Monitoring
PhD Students

Elias Farah - University of Lille (2015)
Wilmer Cantos — NYU Tandon School of Engineering
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A low and high threshold alarm system detects abnormal evolution of the sub-network water distribution

F. Montiel, B. Nguyen — Eau de Paris - frank.montiel@eaudeparis.fr, bruno.nguyen@eaudeparis.fr
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VDMAS

RP1 i

RP3

AP - Artery Pipes

BPS1 - Border Pipe S1
BPS1 - Border Pipe S2
RP - Reservoir Pipes

1 DMA

140

CONSUMED vs DISTRIBUTED

Network

120

100

= 80

z /

S 6o
40 / /
20 }//
0 T T T

8 10

Time Series (Hr)

2 DMA
CONSUMED vs DISTRIBUTED CONSUMEDvs DISTRIBUTED
Sector 2 Network
70 140
60 - 120 m
50 100
20 [/ A\ w0 [/ A\
2 // A\ E // A\
© 30 // \\ S 60
; - " // \
10 —*—J 50 = //
To 2 4 6 s i oo ois om0 o o S
Time Series (Hr) Time Series (Hr)




NetLeak: AC v ADV

Risk Indicator = Likelihood * Severity

Likelihood

Severity

AS - Differential AC & ADV
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NetLeak: AC v ADV

Risk Indicator = Likelihood * Severity

Risk Indicator
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NetLeak

Risk Indicator = Likelihood * Severity

Likelihood Indicator
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Progressive Leak

Risk Indicator = Likelihood * Severity

Likelihood

Severity
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Progressive Leak

Risk Indicator = Likelihood * Severity

F Normalized

Likelihood Indicator
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Bio-SMART
Bio-Safety Monitoring And Risk conTrol

PhD Students

Amani Abdallah, University of Lille (2015)
Silvia Tinelli, University of Pavia & NYU



Laboratory pilot system

=>» Total length=61m

=>» 16 mm opaque double
layer pipes

=» Diameter =16mm.
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Lille Demo Site — E. Coli Injections (1)

Variations of the water physical /chemical parameters following injections of E. Coli
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Lille Demo Site — E. Coli Injections (2)

Turb 150 - [FTU]

Variations of the water physical /chemical parameters following injections of E. Coli
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Numerical Experimentation

numerical simulations

g

Hydraulic Test Multi-species analysis Definition of cont. scenario
Quality Model Chemical Model Statistical method for the
sensor location

—

Epanet:
Simulations for different durations,
masses and starting times

Epanet MSX:

* Non-conservative hypothesis;

» Adsorption As*3

* E. Coli

* Pesticides/herbicides: chlorpyrifos
(CP) and parathion (PA)

Teva Spot:
* Optimal location of 5 sensors

Real Network proposed by Alperovits e Shamir (1977)




Results

concentrazione [mg/l]

Numerical simulations

Epanet:
* The injection duration has no influence on the peak value of the pollutant in the network;
* The number and the location of contaminated nodes do not vary with the injected mass.

Epanet MSX:
* If E. Coli increases, the free chlorine decreases;

* With the injections of CP and PA the free chlorine drops to approximately zero
E. Coli Injections PA Injections
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Display of Data from EDP Chlorscan Anomalies
detected viaC2S0S

Presentment of Data from EDP Chlorscan Anomalies detected via C250S
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Source: Bio-SMART & INCOM Projects — M17 Project Meeting Minutes



Future development

Input:

Multi - Variables
Analysis

Public Health
Societal, Operational
Eco-Risk Financing

Users’ Requirements
Safety Standards

Output
_ s _
* Multi-variables at a single/multiple
point
* Multi-injections
Decision = * Non specific Chem. & Bio Anomalies Risk
Support * Specific Anomalies Signature: Assessment
System - E. coli/E. faecalis Model
- Pesticides and herbicides
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