Internet of Energy =

for Electric Mobility

ot
[}

Dr. Ovidiu Vermesan, Chief Scientist, SINTEF
26 October 2011, Scandic Marina Congress Center, Helsinki, Finland

ARTEMIS Joint Undertaking
The public private partnership for R&D actors in embedded systems



Presentation Outline —+

/ L
\<

o=

» Introduction (

» Objectives \(\
» Technological Challenges SRR |

» Partners
» Summary

Renewable

Energy

Electric
Vehicles

Internet of Energy



Future Vehicle

» From mechanics to mechatronics
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Emission of CO, g/km

B Electrification of cars
and bikes
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Energy and Propulsion Alternatives

Energy Resources Energy Carriers Propulsion Systems
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Future Smart Grid

» From centralised to distributed
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EVs Charging Puzzle

The decision how to
charge optimally s
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Energy density

Future Batteries
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» Increasing expected lifetime,
decreasing cost and weight
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Enabling Technologies

Security Future Knowledge
Privacy Internet Aggregation

Communication Cloud Discovery
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Synergies among European Programs

Nanoelectronics

Power Modules

Embbeded
Systems

Embbeded
Systems

Electric Mobility

Architecture Internet - Grid

Nanoelectronics

ARTEMIS - POLLUX ENIAC - MotorBrain

Motor Drives

Internet of Energy



ARTEMIS-IoE

Charge station
Smart meter
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“Creativity is the power to connect the seemingly unconnected.”
William Plomer (African born English Writer, 1903-1973)
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Nanoelecironics and Embedded Systems
for Electric Mobility

Ubiquitous Embedded  communication Energy Storage
Charging Systems Smart Grid Systems

Security, Privacy, Safety, Dependability
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Information Technology Communication

Information Technology

Communication
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|OE - Overview
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ARTEMIS IoE Architecture
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19

PLC
| LV 1AC
WLC r-—----——----——-1
| I I
Washing  Refrigerator : VAC I
Storage Multi-Utility
am oo GYEs
Solar Panel o= \
PLC ——— -8 = -‘ N :‘ak —— _ ? Smart Meter
| ' LV 3AC »3"4':3,355 ‘
DCFast 0 LV 3AC
Charging . B
— - = BEM Mesurements
On Board
i z ! PLC
AC 1 Water Meter
Charging : work
|_ i Charger a

Internet of Energy

o,
o



loE Applications

Automotive
Network energy management

Automolive

Bidirectional fast charger

Automotive
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ARTEMIS IoE Project Partners
» 10 European countries

» 45 Million € budget
» 42 partners
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loE Project Targets

IoE Devices Connected to the Smart Grid

U E-Mobility (+3 Millions Evs) O + 25% by infrastructure, seamless use, integration

O Renewable Energy to Grid 0 + 10% by need balance

U Power Generation to Grid U0 + 10% by control and flexibility of energy sources

 Storage to Grid (Load/Generation) O + 5% by grid reserve balancing

U Household to Grid (Load) U + 5% by demand control and cut peak energy

IoE Total Potential Weighted Mean Value +20%
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Summary

» Internet of Energy is the answer to a number
of the energy challenges related to electric
mobility.
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http://www.cnet.com.au/nissan-leaf-electric-hatch-coming-to-australia-in-2012_p2-339297691.htm
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Thank you for your attention!

> Dr. Ovidiu Vermesan, Ovidiu.Vermesan@sintef.no
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