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1. Where is Storage Happening?

2. The European Grid

3. 20-20-20

4. What can be Done?

5. Where can Storage Gain a Foothold?
a) Focus on: UK
b) Focus on: Ireland

c) Focus on: Germany
d) Focus on: Denmark
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Grid deferral / support

Reliability

Load shifting & bulk arbitrage

Renewables

Ancillary services
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CELTA

European high
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Source: BERR, 2008

Expertise in Decentralised Energy

CCLTA

Energy & Environment

<Denmarl-: | E——
F ;

rance
Spain
EU

Greece

—

I

— ||\
| 1

taly

Bulgaria




CLTA

Energy & Environment

What Needs to Happen? A HVDC Supergrid? D

Running on renewables

There are over 100 high voltage direct current (HVDC) lines globally. Adding new HVDC links to existing ones could create a grid capable of delivering a wholly renewable

electricity supply. German engineer Gregor Czisch has calculated the number and scale of that would make thi ible in Europe
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HVDC electricity lines must be linked to existing
AC grids through "converters”

Conventional converters are large and
expensive: the converter stations at
either end of a 3 gigawatt line cover
9soccer pitches and cost around
$200 million each

Converter stations based on
voltage source converter
(vsC) technology are

compact enough to fit
onasmalloffshore

Realistic?
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Source: New Scientist, March 2009

Expertise in Decentralised Energy J




CLTA

Energy & Environment

What Needs to Happen? Smart Transmission & Distribution Networks! D
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Source: EU SmartGrids
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Big T&D Vs. DSOs/Microgrids

DISTRIBUTION TRANSMISSION
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*Current networks > 40 years old
*Up to 1,000 km new wires needed

Asset
replacement

Climate
change
targets

Energy
security

Huge o
*Up to 35 GW Storgge 12 GW coal,

CIHENEL]ES Opportunity! 8 GW nuclear
*Feed-in tariff for coming off-
microgeneration line ~ 2015
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Ancillary
Services,

0.06 billion

Capacity
Payments,
0.55 billion

PEAK

ELECTRICITY
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Energy
Payments,
3.30 billion

Source: Gaelectric, 2008

Expertise in Decentralised Energy



N\ Spiritorlrelar

S Working Together

30 billion investment
Tens of 000’s of jobs
End 3 billion annual fossil
fuel bill

5 years — Energy independence

6 years — Energy exports ( 3—-5
billion)

National energy co-operative
Open to public subscription
Funding from pension funds

Political support secured
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Source: Spirit of Ireland, 2009

Underground Pipes
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Sea water is pumped up
into a storage recsarvoir
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Focus on: Germany D E LTA
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Off-Peak Electricity In
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Focus on: Denmark
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Focus on: Denmark

Source: Incoteco, 2007
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Energinet.dk

Looking to test battery (2 MW) at
HVDC location

Several applications to be tested
wind
Ancillary services
Black-start (HVDC
interconnector)

Also looking at possibility of

thousands of EVs to act as
distributed storage

Expertise in Decentralised Energy



Demand

T allee u

Generation

Expertise in Decentralised Energy N etWO rks



Europe — strong grid but cracks beginning to appear

Renewables targets causing these cracks and driving utility
Interest in storage

Several key markets exist where storage can gain a foothold
Ireland
UK
Germany
Denmark

Key barriers to deployment
Cost
Unknown (lack of demonstration projects)
REGULATION IS KEY
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