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Il Sistema di Zurigo

Online model for hydraulic and water quality analysis
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Acquedotto di Zurigo - Dati
+ 50 000 000 m3/anno
+ 390 000 abitanti
* 13 zone di servizio

> 100 000 condotte in GIS

Finalita del sistema on-line
* Dettagliata conoscenza della rete
* Pianificazione interventi di manutenzione

» Ottimizzazione qualita dell’acqua

* Verifica di fattibilita dell’estensione all’intera rete



Obiettivi

- Funzionamento in tempo reale della rete

- Eta dell’acqua

- Miscelamento diverse fonti

- Analisi di eventi passati

- Previsione

- Comunicazione allarmi

- Valutazione del posizionamento di hnuovi sensori
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VISUALIZATION i} . i - .
UOW MONITOR, EXCEL, PRE-PROCESSING Data collection, pre-processing, validation...

EPANET, MIKE URBAN, (MC)

PRESENT Results calculation in real time
(Real time) + Calculation pressures, flows, WQ anywhere
+ Checking of model calibration
PAST Analyses of nonstandard events in past
ON-LINE MODELS (Hind cast) « Emergency situation — learning, understanding
(CASCADE MODELING)
FUTURE Checking of future system operation:
ﬁ (Forecast) = Analysis, warning, optimization

ALARMS, BACKUP, Checking of system functionality, model
| FILE MANAGEMENT accuracy, advanced data managements
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Project description: Model-SCADA interconnection
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SCHEMA FUNZIONAMENTO

Hindcast

* Runs every 24 hours midnight

* Prepares updated model from last 24
hours

* Saves results in Output database

* Can be also triggered on-demand

Real
Time

Forecast

* Next 12 hours (possible up to 1 week)
* Runs every 3 hours
* Can be also triggered on-demand

* Prepares updated model
* Saves results in OQutput database

e Can produce alarms for pre-set limits

o Runs every 10 minutes

* Saves results in Qutput database

« Compares measured and simulated data
* Produces calibration and svstem alarms

e i e i

e Allows scenario simulations




Maintenance
Module

Uow
Module

Simulation
period

From_To Real Time,

Hind cast,
Forecast

[

IRULE 1 ;Maintanance

THEN LINK 1_3465 STATUS IS CLOSED
JPRIORITY 3

UOW
Maintenance

RULE 2 ;Malntanance

THEN LINK 5841 STATUS IS CLOSED
PRIORITY 3

RULE 3 ;Maintanance

| Closint Closin
GIS_ID DN Street {F:ressure CIOS:'QBEQ' Beqmigg Clasingend Er-rIngw Cause
- |Zone ningDate |7 Date
‘ Time e
1200824 200 Reservoir Strickhof |HZS 03.12.2013 7:50) 0512.2013| 10:00{Leitungsinspektion
1086829 800 Bucheggstrasse HZS 06.01.2014] 0800 31.01.2014]| 1500|Scherheitsabstelung
82504 200 Bucheggstrasse {HZS 06.01.2014( 08.00] 31.012014 15:00{Sicherheitsabstellung
2464711 1 150 Gladbachstrasse 986 {HZS 04 02.2014| 15.00] 26.02.2014| 12:00|Rohrbruch
9202063 150 Schaffhauserstrasse 53 [HZS 27.022014] 11:00] 28.02.2014| 16:00|Rehrbruch
89215 100 Hahensteg 4 |HZS 18.03.2014) 1000 Rohrbruch
150 Lengostrasse | HZ5 18.03.2014| 10:00 Rohrbruch
800 Buecheggstrasse bei Nr. 21 HZS 1404.2014 08:00{ 21.052014] 16:00{Kiappeneinbau
Buechegqgstrasse bei Guggachstr |HZS 14 04.2014| 08.00] 21.05.2014| 16 00[Kiappeneinbau




Presenting on-line results in UOW monitor,

alarming
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ALLARMI — MIKE CUSTOMISED

2urich@onlinesys

zurich@onlinesystem.cz !
Online/Alarm /TimeTest Tue 9:28

zurich@onlinesystem.cz 1]
Online /Alarm /Calibration Tue 8:00

- Errori di sistema

- Livello di calibrazione
- Differenza calcolato/osservato
- Superamento di limiti predefiniti
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Zurich — On-line model — Benefits overview

Online

Cascade
modelling

Past

Forecast

Scenario Benefits for client

The calibrated model of the system
Supporting the system control
Alarms of any unexpected situations, water quality risks

Results presentation in GIS environment — thematic maps analysis in a wider

context and in real time.

Monitoring of hydraulic quantities in the locations without possibility of
measurement.

W ater turbidity assessment on the basis of water wvelocity in the pipe.
Creation of professional map outputs (ESRI) prepared with actual results
Precise modelling of bundary conditions between models

Dividing of big models in parts of reasonable size -> modelling of big cities
Analysis of non-standard operational situations which occurred in the past
(accidents, ....).

Verification of system operational rules

System assessment in future (day - week) — gap analysis and optimization.

Maintenance planning
Dispatcher “games” and decission support
Planning during electric power failure

Italian DHI Confe
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INTEGRATED REAL-TIME
CONTROL AND WARNING
FOR URBAN AREAS AND
RECEIVING WATERS

Aarhus, Denmark

WWTP Marselisborg and catchment O WWTP Viby and catchment
WWTP Aaby and catchment ' Pump. St. AabyVest and trunk sewers




Punti chiave

« Water Framework Directive & Bathing
water - Lake Brabrand
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Schema concettuale e aree di applicazione

Catchments
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Schema modellistico
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Soluzioni

* Alivello di infrastrutture
— Nuove vasche (approx. 55.000 m?)
- Incremento della capacita idraulica agli
Impianti
* Alivello di monitoraggio

- Modellazione in tempo reale.integrata
(drenaggio, superficiale, WWTP)

- Sistema di allertamento per, la qualita delle
acque di balneazione

e Costl

— 50 mill. Euro con il DSS
- 67 mill. Euro senza il DSS Dlﬁ
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Infrastruttura del DSS o

Cammunication
Caontrol handles

Cross cutting overview/reporting S g
Early warning systems ‘e

-~ @~

Distributed — Monitoring, Monitoring
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rainfall modeling, control : and control
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Funzionamento del DSS — Livelli di operativita

-~ DIMS.CORE

Short term rainfall
forecasts (MAR)

+
Predicted Run-off
(MIKE Urban)

(DORA)

l

Data validation and -
filtration
Software sensors:
(elevations, flows,
max. flows, storage

tank filling)

PID (Flows) at each
storage tank

PID (Elevations) at
each storage tank

Levels, flows[and weir/gate
ppsitions

PID output: 0-100%
distributed to
setpoints for pumps,
weirs/gates at each
storage tank

—=

o




Layer 1: Local Control

Ploumber  |SMTBO10
location |Well road Dr. Margrethesvej _
Wellnumber  JQOI103K

Underbase /profibus add.
|
|
|




Layer 2 e 3

ol MBS ar aenotars

= COP-Parametors

Tank voli 14478 m3;
Red.Acea: 87,5 ha
Usad vol: 2223 m3
il 15 %
Lsed depth: 3,3 e
Avald, depth: 18,2 min
MAS 0,00 umfs

‘ol MBCD-Par ameters

o CHMENE P o ameteons

P | MEND-Par ameters

Yank vol: 1450 my
fed. Arma; 10,9 ha
Und val: 9% m)
Filrg: 41 %

Used depth: 3, | mm
Avad. dopthi 4,% e
MAas 0,00 urn's
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- - - 4 A Zop/at
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rilng: 63 % Filbrny: 0 % " 3 40 Yo
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RADAR: calcolo della pioggia distribuita




Impianti: aumento della capacita idraulica

Potenziamento strutturale
Aumento dei sedimentatori secondari

Potenziamento gestionale

Aumento temporaneo in fase di evento della
velocita di sedimentazione

Qe = Qu, +Q;; (Q, <<Q,, andQ))



SISTEMA DI ALERTAMENTO IN TEMPO REALE

3 "ambienti” — 3 Autorita

Environmental Section Aarhus Water Waterforecast
Aarhus Municipality Utility company Operated by DHI
DHI i ‘
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Waterforecast System
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Early Warning System: Web-site and smartphone/tablet App

Ale strande

Badning kan | nogle tlfaslde medfere sundheds
nsiko. Flagene pa kortet viser badevandekvaliteten |
dag Klik pa el flag viser prognose for badevands
kvalitet og strandvejr de kommende dage \

N it

Shadlutiug

F God badevandskvalitet W . \ 5
Vo .
P Darlig badevandskvalitet

\-' Badeva rognose under udvikling

\-L Badested lukket for s0nen

spnng direkte Yl din kommune eller strand
Havnebadet Aarhus

| Se badevandapiognos strand

Du kan ogsa fa badevandsprognosen til iPhone
og Android Soq elter "badevand” eller klik
herundet

Darekte afsin

§

"~ ~
L 1€

Laifmemparatis &1 ) 5.00

=S =8
\.

Badevandsudsigten bygaer pa en avancerel z o
computersimulernng af stram, vandtemperatur \'
m.m. lang cysteme, samt - nar der sker udledning
al spildevand Ul havmiljoet - al koncentrationen af
frekale indikatorbakterier ved badestrandene Maiilat .

(badevandskvaliteten) Laes om detaljerne | den ¥ / T, \

Viarsdinrgeruiie M 1800

tekniske bos

B svandsudsigten er udarbejdet af DHI 3
imarbejde med Arhus . C % Beder, Malling (e
kommuner

anl
Wortdute 92014 Gooyle Billedimutarinie 82014 TarriMetiion  Sarviowvilbde  Rappocter wh fagl b boret

Google




Grazie

Torino, 14-15 Ottobre 2015 Biﬁ
N DHI

© DHI Italian DHI Conference 2015




