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EcoGrid EU in brief

- Full title: "Large scale Smart Grids demonstration of
real time market-based integration of DER and DR”

- Project granted under EU’s FP7-Energy-2010-2-TREN
- Total budget: 21 million EUR (EU funding: 12.7 million EUR)

- 16 partners: TSOs, DSOs, technology providers, research institutes,
universities

- Demonstration of a power system with more than 50% renewable
energy

« 2000 participating customers
- Market design, ICT infrastructure, customer products, ...

- Preparation for a fast track towards European real-time market
operation of DER & DR

« More information at http://www.eu-ecoagrid.net/



http://www.eu-ecogrid.net/
http://www.eu-ecogrid.net/
http://www.eu-ecogrid.net/
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Roles of the partners
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http://www.siemens.com/innovation/en/index.php
http://www.research.ibm.com/
http://www.dtu.dk/English.aspx
http://www.sintef.no/Home/
http://www.arsenal.ac.at/home_en.html
http://www.oestkraft.dk/privatkunde/privatkunde.asp
http://www.eandis.be/eandis/
http://www.elia.be/default.aspx
http://www.energinet.dk/en/menu/Frontpage.htm
http://www.ecn.nl/en/
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Bornholm - a unique test site
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2000 participating customers in the demonstration
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Why a real-time market?

- An efficient way to meet the future challenge of balancing, i.e.
- High(er) demand of flexible consumption/production
- High(er) volatility

- High(er) balancing cost

- An efficient instrument to wide spread adoption of small-scale end-
users and prosumers in the power market(s)

- Increasing competition on the power market(s)
- Small scale end-users can attain economic benefits

« TSOs get access to alternative balancing resources




Markets meet system operation
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Markets meet system operation
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Two tracks in
the project

— Bornholm 2012

Concept
development

Contracts BiIll

Virtual reality

Power System 2025

7 /§ |
Control  Price :
signal  signal A\

\\,’ ‘,l/
A

ENERGINET/DI(




ENERGINET/DK

Key requirements to the EcoGrid EU market concept

Economic efficiency

- Provide the right incentives based on marginal cost - in real-time

Transparent

« Provide a trust-worthy benchmark price for retail products to enable
demand-side price elasticity

High time resolution (5 minutes)

- Handle rapidly fluctuating intermittent energy sources

Price set near time-of-delivery

« Handle forecast errors

Local pricing

- Handle congestion due to increasing electricity demand
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The fundamental idea of the
EcoGrid EU Concept
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Settlement framework (present situation)
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Value flow
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The EcoGrid concept in the wholesale market
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The EcoGrid concept in the wholesale market

Price
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Elspot Elbas + Balancing power Metered values

Present balance
settlement:

Price

EcoGrid EU Elspot Elbas Pi‘l | ----- EI
settlement: P +

"EcoGrid power”

Metered values
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Y Y Y
Trade Operation Settlement
(scheduled/contracts) (unscheduled/real-time)

- The EcoGrid price is set by the TSO every 5 minutes

- No bids given

« Price based on present and expected system balance + forecast of price elasticity
- The price is published as a web service

- Machine-readable for automatic controllers to control DER

e Can also be presented to humans for manual control




Down regulation

\L Supply (MWh)

J, Payment (EUR)

Up regulation

Trade Operation : Settlement Trade Operation ; Settlement
TSO

100 MWh 25 MWh 100 MWh 25 MWh

50 EUR/MWh >/000 EUR 40 EUR/MWh 1,000 EUR 50 EUR/MWh >000 EUR 60 EUR/MWh
[ BRP } [ BRP j

100 MWh 25 MWh 100 MWh 25 MWh

50 EUR/MWh >/000 EUR 40 EUR/MWh 1,000 EUR 50 EUR/MWh >:000 EUR 60 EUR/MWh
{ Supplier } { Supplier ]

125 MWh 75 MWh
40 EUR/MWh >,000 EUR 60 EUR/MWh 4,500 EUR

Customers

Customers

1,500 EUR

1,500 EUR



Value creation

- Example of value creation during an u

followed by a down-regulating period (pe

- Markup is not included in the customer settlement, this is
just to illustrate the principle of the value chain TSO-BRP-

supplier-customer

regulating period
verything else equal)

Up Down Sum
Elspot (purchase) MWh 100 100 200
EUR/MWh 50 50 -
EUR 5,000 5,000 10,000
Metered MWh 75 125 200
Balancing power MWh -25 25 0]
(purchase) EUR/MWh 60 40 -
EUR -1,500 1,000 -500
Customer MWh 75 125 200
settlement (RTP EUR/MWh 60 40 -
contract) EUR 4,500 5,000 9,500
BRP balance EUR 1,000 -1,000 0
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Next steps...

- Demand response demonstration on Bornholm
- Not really possible to demonstrate the market concept at wholesale level
- Focus on the response to price signals, customer behavior etc.

- Recruitment and installation ongoing

- System studies

- Interaction between the EcoGrid response and conventional ancillary
services

- Replication studies
- Adaptation of the basic concept to different market setups in Europe
- How does the concept fit with operating practices?

- What are the barriers?
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EcoGrid and "Smart Grid in Denmark 2.0”

MARKETS FOR FLEXIBILITY

COMMERCIAL PLAYERS SYSTEM OPERATORS
@ [
M m ENERGIMET/DI( BALANCE
ELECTRICITY BALANCE- H H w
SUPPLIERS RESPONSIBLE
AGGREGATORS PARTIES NEW MARKET i\
e FOR FLEXIBILITY GRID COMPANIES CONGESTION

A NEW MARKET for flexibility makes it possible for the grid companies to purchase flexibility products as an alternative to grid reinforcements. The new
market will be coordinated with the existing markets for flexibility, for example the regulating power market.




