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Water stakes in Europe

- Water scarcity — water stress

—in EU: 11% of population; 17% of territory
— Worldwide: half of the world (FAO, 2007

- Stakes associated to drinkwater:

— Detection of health-threatening pollution levels
(contfinuous, accidental or intentional)

— Detection/mitigation of losses

= efficient and sustainable water
management and monitoring tools

P RéT EUS PROTEUS overview e ‘ a' )
— 03/05/2017 B N




Water monitoring: the challenges

Market state of the art PROTEUS product
TRIPOD from AQUALABO PROTEUSISmalrt sensor system [ Enhanced sensing )
capabilities
Product PRéTEUS
T Multifunctionality
Volume 1700cm3 10x decrease in volume Miniaturization
; Autonomy
/ multiplexed :
Measured SENSOrS 30 multiplexed sensors :
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PROTEUS Objectives
Delivering an

slls|slYA multifunctional MEMS- and hano-enablec

sensor hode for [ERETLUINVEEEIGEERITIE

drink & waste water quality monitoring.

9

parametersin
one chip

Cheaper Smaller Reconfigurable

(X25 decrease) (X10 decrease) (wireless,
on-chip data..)
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Proteus consortium
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Holse in Physical Sysiems

33l . Deployment
Technology  Model & Trials and Sensor 2 cloud -
developers software validation devices services Utilities

fabrication

Water management value chain
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Proteus Node Functionalities

Flexible Connection
between boards

Capsule Board /

External
antenna
(UNB)

Support Board

» Digital processing
» Communications
* Power Interface

» References

| Sensor chip

CMOS chip CNT and MEMS
Analog Front End, ADC Sensors
DC-DC Converter (0.9 V)

Solar PV

Harvester
Multisource

PR@TEUS
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Heterointegration of Nanosensors on
a MEMS plaiform

MEMS sensors : temperature, Conductivity, Flow rate, Pressure

CNT
Chemical
Sensors

Small footprint MEMS based conductivity sensor

Flowrate Temperafore==eagductivity Pressure
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Chemical nanosensors

Carbon nanotubes based chemical sensors: potential for low cost
and compactness

A/D Cc t
. eye converter RFID Iitlr'lri‘t'ienng pH
v/ Advantages: high sensitivity & alarge range chip__resistors  sensor

analytes

xMain drawback: the lack of selectivity

pH sensing Antenna

> solution: functionnalization scienfific Reporfs 4 (2014): 4468

o # !
|
S|02 CNT Gold
substrate deposition contacts

Conjugated backbone

FR1753131 Zuchi et al

CNT sensors : pH, chlorine, chloride, hardness, nitrates
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0.5cm

Selective chemical nanosensors

o
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0.1cm

3 polymers,
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multiplexing
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From the lab to the field: system
infegration in Sense-city (TRL5)

Spnse CITY
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System-level sensitivity
validation
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System-level sensitivity
validation

Bleach (chlorine) addition scenario
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Conclusions and prospects

* Proteus overcomes the classical challenges of
Internet of Things and Nanotechnologies
— Multiplexing and heterointegration of nanosensors

— End-to-end system integration up to cloud-based
data management with field deployement

— Field trials of highly innovative technologies (TRL 5)
» Prospects & future challenges

— City deployment in Aimada

— Analysis of lifetime/reliability/reproducibility

=>industrial fransfer in progress

PROTEUS

PROTEUS overview . '
03/05/2017 =



Thank You

Bérengere LEBENTAL
PROTEUS Project Coordinator
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