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The Wind Power Challenge

An illustrative case from Denmark
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Wind power covers the entire demand for electricity In the future wind power will exceed demand
in 200 hours (West DK) in more than 1,000 hours

EcoGrid EU meets the increasing need for balancing services
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EcoGrid EU in Brief

> A large scale demonstration of a real-time market place for
distributed energy resources

"= Project under EU’s FP7-Energy-2010-2.1.1

® Duration: March 2011- March 2015

" Total budget: 21 million Euro (EU: 12,7 million Euro)
" Demonstration > 50 % of budget

" A demonstration of a real power system with more than 50 %
renewable energy

" EcoGrid EU was selected as one of two demonstration projects
The other is Grid4EU, coordinator: ERDF, France
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The Scope of a Real-time Market

Quantity Market-based
A operatlc_)n Direct

control
> l ]

> The EcoGrid Real-time
Market will be an
integrated part of the
current power markets
and supports the need
of direct control options
) on a very short time

scale

-
-
~~o -
S~ - -

) > Time scale
Days Hours Minutes Seconds Now
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An Additional Source of Regulation Capacity

777@
| '?egugz" Nt
The current balancing market: e ng pol/f/'djc
= Merit order list of regulation objects - ef/vark
" Include only large producers, large . o
consumers and aggregated smaller units
(minimum 10 MW)
" 15 minutes response requirement ,_l—'_ l
— Quartiy
The new real-time market: TheE
" No restriction on the size of units (MW) /Yar/(efoGrid Res
= 5 minutes price intervals o /‘t//he

= Response dependent of the accumulated
price elasticity ”

Qu anrt\ty
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Example of business model

Markets. | Future/forward Day ahead Intraday Balancing ! Real time market
(financial) (price cross) (Bilateral) (merit order list) | (one way price)

Market | :

operator: \Rchr Exchanhe\(PX) / TSO Grid Market Place

Retailer
BRP

Contracts

Smart controller

Prosumers

Recidential Commercial

EcoGrid" :

www.eu-ecogrid.net

COOPERATION



End-user Involvement

" Response to real time price only, every 5 minutes
" Automation necessary
" Customer segmentation

" Customer recruitment challenges:

= Information and understanding of the potential benefits of
participation (economical/energy savings/security/environment)

= Acceptance of technology and automation
= Contractual issues
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2000 Participating Customers in the
Demonstration

i
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“The reference
group”
* 200 households

with a smart
meter

* No access to °
specific
information or
“smart”
equipment .

oe: )

————
“The self-helped”

400-500
households with
a smart meter

Receiving
market price
information/
prognosis
Must move
their energy
consumption
by themselves
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700 semi
automated
households with
a smart meter

Installation of
1-2 reactive
appliances
responding to
market price
signals/prognosis
All houses have
installed heat
pumps or electric
heating

“The semi-advanced” “"The advanced”

* 500 fully
automated
households

with a smart
meter

* Installation
of multiple
connected
appliances,
all of which
are responsive
to price signals

“The smart

businesses”

100 commercial/
public customers
with a smart meter

Including small
business units
and the public
customers
Approx. 4
connected smart
appliances
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Technology Involved
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Organisation of EcoGrid EU

Implementation Implementation

market place ICT pumrwmrrm=rag of DER response
WP 3 ! WP 4
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Installation and training - WP 5

Framework conditions
Deployment & replication plan — WP 7
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Project management - WP 9
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Bornholm - aunigque test site

Thank you
for your Attention
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