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* Inundation flooding

o €.Q. ariver bursts its banks

* Flooding other causes (FOC)

o €.9. bockages

* Hydraulic incapacity

- the drainage network cannot convey

the event




Urban Flood Alleviation Using
Local Network Storage Capacity

e Easy deployment, maintenance
and operation

e Low cost and space efficient

e Reduce flood risk, prevent CSO spills
and manage flows




CENTAUR

« What is it?

 The System
« CENTAUR Case Study

* Modelling
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CENTAUR

« Intelligent autonomous system for local urban flood risk reduction

o Utilises untapped network capacity
o Controls flow based on intelligent algorithm which leverages local level data
o Easily deployed, capital- and space-efficient

» Low-cost alternative to “traditional” capital- and space-intensive solutions




— Little oF no spare capacity
= Significant spare capacity
® Flooding location
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Return Period Existing Flood Vol Residual Flood Vol Captured Flood
(years) (m?) (m?) with CENTAUR Volume

0.5 18 0 100%
1 45 0 100%
2 95 0 100%
5 213 0 100%

10 356 48 87%

20 559 265 53%

30 711 425 40%
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DIFFERENT USES FOR (EENTAUR

Flood protection
Limiting CSO spills
Regulating flows into energy intensive assets

Complementary solution, e.g. reduce size of an intended storage tank, combine with SUDS

Rainwater capture and sewage recycling (Singapore)

CENTAURS Clustered to form IWANSs

o Intelligent Wastewater Networks



THE SYSTEM



CENTAUR: KEY DESIGN FEATURES

* Reliability
o robust, reliable comms
radio, not GSM (guaranteed signal, low latency for real-time control)
optimised radio signals (below ground, above ground)
o sensor reliability
selected for reliability
sensor redundancy
 Fail-safes
o physical overflow on gate (1/100 yr storm upstream)
o System can be configured to disable (fully open) on reduced fidelity
* Remote access
o via GSM / web
o for visibility
o for reconfiguration
* Power Optimised
o batt (5yr), solar
» Designed with robust Cyber-Security
« Easy implementation with Full Diagnositcs
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OPTIMISED POWER
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OPERATIONAL
VISIBILITY

* Level and status in real-time
* On screen alarming

« SCADA integration

REMOTE
RECONFIG

 Dashboard connected to Hub

« Pass-through to other units
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CYBER SECURITY

Radio comms network
* secure proprietary protocol
Web portal based on MS Azure
Control Hub to Portal
» JSON (SSL security for message encryption)

Bluetooth opened as required

Trust Center

/ =- Microsoft Trust Center | X

C' | @ Secure | httpsy//www.microsoft.com/en-us/TrustCenter/Security/default.aspx

=. Microsoft Cloud ~ Mobility ~ Productivity ~

Compliance ~ Security v Privacy ~ Products ~ Industry ~

Security

Decades of experience

In today’s complex and regulated environment, businesses need to focus on building more secure solutions that
deliver value to their customers, partners, and shareholders—both in the cloud and on-premises. Microsoft has
decades-long experience building enterprise software and running some of the largest online services in the
world. We use this experience to implement and continuously improve security-aware software development,
operational management, and threat-mitigation practices that are essential to the strong protection of services
and data.

Assume breach

The guiding principle of our security strategy is to "assume breach.” The Microsoft global incident response team
works around the clock to mitigate the effects of any attack against our cloud services. And security is built into
Microsoft business products and cloud services from the ground up, starting with the Security Development
Lifecycle, a mandatory development process that embeds security reguirements into every phase of the
development process.

Commitment to compliance

Microsoft also complies with both international and industry-specific compliance standards and participates in
rigorous third-party audits that verify our security controls.
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PROTOTYPING AND DEVELOPMENT

« Lab deployment
o controlled environment
* Field deployment

o signal, power, reliability issues

- all addressed in beta version

TRL 1 Basic principles observed and reported.

TRL 2 Technology concept and/or application
formulated. concept and modelling 2015
Analytical and experimental critical function

TRL 3 N
and/or characteristic proof-of-concept.

TRL 4 Tec.hnc:lc:g\_.r basic validation in a laboratory
environment.

i idation i rototype development

TRL 5 Tec_hnt:lc:g\_.r basic validation in a relevant prototyp P 2016
environment. and deployment in lab

TRL 6 Technology model or prototype
demonstration in a relevant environment.

— = Technology prototype demonstration in an e a1/az 2017
operational environment. prototyp
Actual Technology completed and qualified .

TRL 8 .
through test and demonstration. beta versicn In field Q2/a3 2017
Actual Technol lified th h

TRL 9 ctual | schnology quaiine roug market late 2017 onwards
successful mission operations.




CASE STUDY



CASE STUDY

» Protecting a World Heritage Site in Coimbra
« Significant reduction in level at target site

» Plan to put possibly 2 more systems in (can run from same Hub)
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MODELLING



MODELLING TOOLS & TECHNIQUES DEVELOPED
BY THE PROJECT

* How do we decide where to put CENTAUR?

* How do we know CENTAUR will work?



HOW DO WE DECIDE WHERE TO PUT CENTAUR?

Elevation (m) Slope in % (sewer pipes)
535 —0-0.75

* CENTAUR_SST site Selection Tool - 075-05 »

- 08' 1.5

« Specialist tool from EAWAG
o iImport asset (geometric) data

o identifies sites with greatest potential to reduce risk

at target site

« can run different algorithms incorporating, for example:

o available storage volume, contributing area

- Leitao et al (2016), CCWI, Zenodo freeware (download from Github)

» Leitao et al (2018), Journal of Hydrology
https://github.com/Idesousa/centaur.loc
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https://github.com/ldesousa/centaur.loc

HOW DO WE KNOW CENTAUR WILL WOR

° CENTAUR_DMT Dynamic Modelling Tool

Universitry of Sheffield

simulates real-time response

integration of SWMM and MATLAB
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Shepherd et al (2016), CIWEM Autumn UDG, Zenodo
Ostojin et al (2017), CIWEM Autumn UDG, Zenodo




Urban Flood Alleviation Using
Local Network Storage Capacity

e Easy deployment, maintenance
and operation

e Low cost and space efficient

e Reduce flood risk, prevent CSO spills
and manage flows




