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RTD Strategy RTD Management RTD Policy
Strategy planning Managing projects Public policy
Target group analysis and programmes Media cooperation
Technology trends Impact analysis Public relations
Programme design Project planning Studies
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Overview

1. The ICT context
2. ICT potential
3. Success stories

4. The future

DISCLAIMER:

presentation author. Please check carefully with the copyright owners.
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Power Electronics — Green ICT

Copyright for figures, pictures and text quotations in this presentation are those of the copyright owners, not necessarily of the
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Cause...and effect

- Information

- Monitoring

- Control

- Optimization

- Innovation

- Transformation
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ICT CO2 footprint

GtCO,e

{9 Emhodied carbon
Footprint from use

2% of total
footprint

143

TCompounded annual growth rate.
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*ICT includes PCs, telecoms networks and devices, printers and data centres.
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Il. The Potential
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Smart 2020 Report, The Climate Group,
Analysis by McKinsey & Co., 2009.
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/-l( . ICT impact
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GtCOe Emissions
ICT footprint
Selected ICT-enabled
abatements
Other abatements?
2002 400
2020 519
BAU
HETRE -78 Five ti
Abatements i “j_‘;‘?s‘;f:;
E footprint
2020 with i ot
abatements

* For example, avoided deforestation, wind power or biofuels.
t21.9 GtCO,e abatements were identified in the McKinsey abatement cost curve and from estimates in this study. Source: Enkvist P, T.
Naucler and J. Rosander (2007), “A Cost Curve for Greenhouse Gas Reduction’, The McKinsey Quarterly, Number 1
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;lf oy ICT saving potential in other sectors
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» Intelligent
Motors 1, VSD

/ » Smiart ity
_ - planning

r 4 Ry . intelligent
transport

* Smarrt
appliances

* Intelligent
HVAC

Buildings

* Integrated

Smart renewables
Grid  « Smart
metering

De- = Download
material. W P

EUItelma Energy Efficiency/ICT 8

TECHNOLOGY MANAGEMENT




International Workshop, Electrical Enduse Efficiency, 5th March 2010

‘}‘J&em ICT: the enabling effect
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Tra 4l5j0lelgs * 60% of world oil consumption
* 65% of industrial electricity
1 * 40% of energy use in
Bui Id INgs developed countries
* 90% of 3G network power
costs due to base stations
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e-Mobility

- 60% of world oil consumed in transport
- Electric drive much more efficient than combustion engine
- Cost of electricity/km 3-4 times lower than petrol/km

Technological Challenge

- Battery technology
- Charging
EUItelma Energy Efficiency/ICT 11
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Solution: NRGspot — a Public Ultra-Fast Charging Infrastructure

- Based on Lithium-ion batteries and
advanced power electronics

- Charging systems provided by Epyon
(spin-off of TU Delft)

- Charge points located at strategic
places (near shopping centres),
supply 100% green electricity

- Access open to subscribers via
intelligent interface

- Ultra-fast charging within 5-60 min.

|
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a{(’ . Electronics in hybrid electric vehicles
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Mechanical pawer path

Esectrical power path

transmission
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/4[’\ ey ICT in industry
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Electric Drives

- Electric drives account for 65% of industrial electricity consumption
- Converting to variable speed drives permits almost 50% reduction
- Most important area of application: pumps and fans

Technological Challenge:
- Flow / pressure control
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Pumps; 20%

Fans; 18%—

Adr compressors, 17%—.,

Cooling comprcs';o(s:_/ 1
1% Conmvweyars, 4% Other equipment; 30%

Motor drives industrial applications [Rein 08]
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Solution: Variable Speed Drives

Example: Pietarsaari's water supply
- 30% reduction of energy consumption

- Water pressure much more stable
(reduces leaks, maintenance needs,...)

3 7

Power requined
z
|

Flaw %]

Source: ABB
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Smart motor systems potential

GtCO,e

Total emissions BAU
in 2020=51.9GtCO,e

Total emissions from power used by
industrial systems

Total ICT smart motor system
abatements

ICT-driven autemation in key
industrial processes

Optimisation of variable speed motor
systems
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IV. Research into the Future
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Society megatrends
Megatrends: Consequences for Power Electronics
Maobility E-car, hybrid car, fuel cell car

urban transport, trains,
mare electric aircraft/ship

Information & communication |PC, internet, server famm,
society digital control and system communication
body area network (mobile human, mobile miniaturized system)

Energy saving; Energy efficiency, power quality,

security, availability and electrification, system reliability,

reliability of energy supply: intelligent power management, digital control
clean environment

Comfort; elder society Electrification, self-leaming systems
Urbanisation; basic Electrification

infrastructure; transport

Globalisation Standardisation

Society megatrends with impact on (power) electronics
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3 The Future
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Semiconductor-Enabled Efficien oy Scemario kKWh
R
LM e F{UE] s 012 2016 2030

“given the right mix of investment-led policies that drive what we call a

Semiconductor-Enabled Efficiency Scenario, the market could facilitate

productivity gains that reduce electricity use below current levels ”
Source: J. A Laitner, C. P Knight, V. L. McKinney, K. Ehrhardt-Martinez:

Semiconductor Technologies: The Potential to Revolutionize U.S. Energy Productivity.
American Council for an Energy-Efficient Economy, Washington, D.C., 2009.
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SOC efficiency trends
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(Mowwal ized to 2006)

Dynuanic Power, Desien Effort (Normulized to 2006)
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—& Design Effort
(Normalized to 2005, Left ¥ Axis) Cf. [ITRS 05]
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Roll-out Develop Research
VsD Smart grid SiCPE
[Tgrl:;lg:;t Al(ijgul?tri‘ﬁzd 0- power standby

Smart meters

Standardized solutions energy-aware SW

Low-power stand-by

Business models power density
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Visibility

. Framework
Engineers .
€ | conditions
Implemen-
Research tpation
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Dr. Erich Prem
eutema Technology Management GmbH

www.eutema.com

E4U website
www.e4efficiency.eu
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