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Population growth and associated resource
requirements are the largest challenge of our time

Global population to hit 9 bn by 2050
* Majority of increase is expected to come from
Asia

* Pressure on energy resources and water supply

set to intensify
I
.

25
-
= H
1900 1950 1999 2008 2050
W Asia Europe B LlatAm & Caribbean

I North America I Africa B Oceania

Source: United States Census Buro 2006

OECD energy consumption 4x that of China

* Expectation that 80% of demand growth is met by
fossil fuels

* Chinais building over 1 GW of coal fired plant per
week in order to satisfy its rising energy demands
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The increase Iin energy demand requires
decarbonization of generation and enhanced end use

ef

Strong rise in global energy demand Technologies to tackle climate change
* Population growth and further industrialization * Business-as-usual would lead to emissions of 62
of rural areas in Asia will drive energy needs Gt by 2050
* Primary energy demand set to rise at average of * 14 Gt target consistent with 2°C warming target
1.6% p.a. out to 2030 (450ppm)
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European efforts to address climate change are

Impacting largely the way energy is produced and

consumed Regulation & Politics
3'd Energy Package
EU’s Green Package
EUETS

LCPD MeCEcs

Innovation - Generation _

- Renewables Customer engagement PN Market evolution

* High- efficiency generation - Energy efficiency products -Liberalized European market
* Decentral generation - Consumption ‘New market entrants
Innovation - low carbon tech management *Increasing retail competition
*EVs _ _ , &= - Smart Metering/Homes/ == | °Increase in price volatility

* Electric heating/cooling Appliances

Changes in supply characteristics

Changes in demand characteristics

=) Change in infrastructure capabilities required !
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Several examples from E.ON distribution businesses
show that enhanced grid capabillities are required
alreactyamza &ly- Distribution level
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The network infrastructure of tomorrow must exhibit a
high level of flexibility to adapt to changing

Re&@gHmmL%le grid operation

Integrated Smart Environments

Load

Energy control
Storages (direct,

indirect)

Infrastructure for Efficient Network
Operation - Business processes &
apps
Communications Infrastructure

Infrastructure to build flexibility —
Metrology

3

What E.ON is doing in RD&D

1. Developing technical
excellence in operation of new
assets and systems

2. Defining and demonstrating
how the distribution business can
use "active ” tools to enhance

£l R
HEAIDIILY

3. Exploring how to most
effectively integrate high-efficiency
distribution with active tools
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E.ON is exploring three broad areas in RD&D to
understand the optimum structure of future networks

Technical excellence in operation of new assets and systems

Integration of SCADA and AMR systems — E.ON Sweden

Prototype adjustable transformer in distribution substation — E.ON Germany
Smart Metering — E.ON Sweden, E.ON Germany, E.ON Spain

Dynamic Line rating — E.ON UK

”Active ” tools

Battery testing on Pellworm Island — E.ON Germany
Twindrive project in cooperation with VW — E.ON Germany

Integrated smart evironments

Sustainable Malm6 2020 — E.ON Sweden
Smart MK 2020 — E.ON UK
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The naturally enabling role of networks for sustainable
energy concepts cannot be confined to electricity only

Support of renewable and high-
efficiency generation sources
must be accompanied by
incentives for according grid
infrastructure

Security of
supply

Electricity Gas

Cost efficiency of energy
solutions is achievable through
intelligent, complementing
concepts and networks

Integrated delivery and
storage concepts for

energy ensure efficient
exploitation of low :
carbon generation Climate

concerns

Affordability
of energy

\ Heat /

Addressing the energy trilemma requires integrated approach of energy sources and

Oy R P |
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The sustainable city of Malm6 demonstrates the
efficiency potential from integrating power, heat and

: Integration of decentralized generation
TARREAY \\\\ :
A a\\\\% \\\\\\ such as solar PV and urban wind
= NSERRY AVRS VN | | |
e | _.“f Wi Ll,; P d{a\j&rm\*.riﬂéd ®: Production of biogas from agricultural,
Sl industrial and household waste

Generation of electricity and heat
through high-efficiency CHP plant

District heating for distribution of heat,
incl. customer self-produced heat

Ground source heating and cooling
system through Malmd’s aquifer

Electr|C|ty / Coglln\
Heatin g

g
Residents of Sustainable Malmo®, Western Harbor live 100% on local,

Gas

green energy!
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Thank You for Your attention!

Questions?

Anders Olsson

Vice CEO and Head of Networks Division, E.ON
Nordic

E-mail: anders.olsson@eon.se
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E.ON UK has implemented dynamic line ratings to

extend existing network capac

Centrica - Round 1 Projects

@ Centrica - Round 2 Projects

Issue:
 Significant amounts of existing and E?IZ[?'\fZV |
planned wind farm generation u\‘ T(‘l r
* The demand at Skegness is insufficient D Skegness B
to absorb all generation [y '
* Further generation would cause s \ [L.8BOMW |
conventional line rating to be exceeded B°|St°" G'rid ffshore
congestionm Kings Lynn
Smart solution Smart result
* Weather monitoring equipment in Boston : L
and Skegness transfers data to SCADA * Dynamic optimization of thermal
_ _ _ network capacity increases generation
* Wind speed and ambient air temp. data connection capacity:
enables calculation real-time line rating . Existing 226 MW

Novel software solution allows * Additional ~ 90MW
- Active export control e Costs of £500k vs. network

 Real time load measurement enforcement of £3 to £5m

* Dynamic circuit ratings 13




