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Implementing price response 

•  The real-time price is used for 
settlement between TSO and 
BRP 

•  The BRP (or his retailers) may 
use this price in retail products 
to enable end-user access to 
the wholesale market 

•  Or he can use VPP solutions to 
obtain direct remote control 
over end-user devices 

•  The main difference for the 
customer will be the contractual 
relationship 
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Customers INCREASING THE AWARENESS AND OPPORTUNITIES OF SMART GRID

DEFINITION OF FUNCTIONALITIES AND DEVELOPMENT OF SMART GRID TECHNOLOGY

INCREASING DR PARTICIPATION IN POWER MARKET AND OPERATION

TOWARDS FULLY IMPLEMENTATION OF THE REGULATION PACKS
Electricity directive (2009/72/EC) - Energy  efficiency directive (2012/27/EU) - Network codes

TODAY FUTURE
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Define regulation 
related to data 
handling roles, 
tasks and respon
sibilities

Proper in
centives and 
motivation

Identification 
minimum 
func tionalities 
for smart 
meters

Adapt the regu
lation framework 
to allow 15 minute 
settlement for resi
dential cus tomers

Identification 
of  the sector 
with the highest 
potential at 
lower cost

Information 
on profit op
portunities

Roll out smart 
meters

Ensure cus
tomer data 
security and 
privacy

Clear definition 
of roles and re
sponsibilities of 
market actors

Possibility 
to commu
nicate their 
flexibility

Develop 
neces sary 
data handling 
capabilities

Technology 
standardi
zation and 
specification

Perform a cost 
benefit analy
sis to prove the 
business case

Maintain 
a local / 
community 
character

Off the shelve, 
plug and 
play automa
tion and 
monitoring 
equipment

Move towards 
shorter imbal
ance periods to 
match EcoGrid EU

Clear commu
nication of the 
expected use 
of customer 
data

Proper and clear 
implementa tion 
of Network 
Codes

Remove liabili
ties from BRPs 
to be balanced 
in real time

Try to increase 
comfort via 
automation 
while also 
doing DR

Design com
munication 
and control 
equipment 
suitable for 
the targeted 
application

Implement 
single pricing 
for load

Clear and trans
parent publica
tion of balancing 
information close 
to real time

Target 
automatic 
response

Ensure long 
distance 
control for 
maintenance 
of equipment

Develop robust 
forecasting tools 
for load and 
 imbalance

Robust after 
sale service 

Move towards 
“DR friendly” 
home appli
ances

Develop possi
bilities for DR 
to participate 
in cross border 
balancing
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The EcoGrid EU Replication Roadmap

The EcoGrid EU project has received funding from the EU ś 
Seventh Framework programme under Grant Agreement no 
268199. The European Commission is not responsible for the 
information, results, and conclusions presented in this report.

Introduction of the bidless EcoGrid EU realtime market concept. Appropriate meter infrastructure should be adapted to the 
EcoGrid EU realtime market concept or develop similar concepts (515minute resolution), taking into account the different 
future AMR specification and data management rules across Europe.

Automatic control using the best technology available is needed to reap the full benefits of realtime flexibility.

The uncertainty in the response must be minimised. A price signal can be used to activate demand response close to real 
time, but the demonstration also revealed uncertainty in the response. The expected ‘system costs’ caused by this uncertain
ty should not outweigh the expected efficiency

benefits of a realtime market. 

Raising the customer awareness of the benefits of demand side participation in the power market is not only relevant in the 
short term. Information about actual profit potential due to high price volatility close to realtime operation is important for 
motivation.

Long-term



Technology standardisation and plugandplay functionalities should be a prerequisite. Standardisation minimises 
interoperability problems that lead to incompatible technologies and unhappy customers.

Separation of metering and automatic control options forDR devices ensures easy and costeffective replacement of 
either the meter or the smartbox independent of each other.

Automatic Meter Reading (AMR) should be used for billing purposes and information. Many countries have infrastruc
ture metering based on hourly sampling frequency. However, meters with a 15minute time resolution is recommend
ed to be prepared for wider demandside participation closer to realtime.

Automated control of DR devices will improve controllability, increase flexibility potential and could increase comfort. 
More robust and convenient smart home equipment and user interfaces could be developed, eg based on experience 
from EcoGrid EU and customer feedback.

Demand response solutions should move forward as customers are willing to be part of smart systems. Residential 
customers are motivated by electricity cost savings, environmental issues and interest in innovation.

Raising the smart grid awareness of the customers and develop proper incentives. People must be prepared for higher 
energy prices/costs and how they can help balancing the power system. Innovative ways of motivating factors should 
be explored. This could be related to environmental benefits, good citizenship, etc.

EcoGrid EU should serve as a bestpractice approach for recruitmentand involvement of the customer. Crucial for the 
success of customer recruitment and involvement is, among other things, training of the technical and social skills of 
the installers and support staff. 

Business models should be developed in order to increase customer convenience and benefits. Utilising synergies 
between products and services could be one way.

The present markets should reduce the threshold for demandside participation in the power balancing markets, provided 
that the appropriate metering infrastructure is established (minimum of hourly billing of end customers).

Development of trustworthy forecast models for demand response. The Balance Responsible Parties could benefit from 
bidding the expected flexibility from consumption into the dayahead. To that end, further research, development and 
utilisation of the EcoGrid EU shortterm forecasting model for demand response will be needed.

Interim market trials/pilots are recommended as a way to test market requirements before considering wider deployment. In 
this way, both market participants and TSOs/DSOs can gain operating experience in a lowrisk setup.

Identification of the sector with the highest flexibility potential at lower cost and development of business models to 
extract this flexibility.

MAIN FINDINGS 
The overall conclusions of the EcoGrid EU evaluation team are:

•  A realtime price signal can be used to activate flexible 
consumption 

•  There is a significant peak load reduction potential: The 
activation of flexible consumption with a fiveminute 
realtime signal reduced the total peak load of the EcoGrid 
EU participants by approx. 670 kW or 1.2% of the peak 
load on Bornholm

•  The flexible demand response can be forecasted – with 
some certainty – resulting in overall improved system 
efficiency

•   Households, having equipment that controlled their 
heating system to respond automatically to price sig
nals, accounted for 87% of the peak load reduction

•  Involving the customers is the key to success. Personal
ised advice works best, but should be kept to a mini
mum due to the sheer volume in a national rollout

•  Standardised 2nd generation smart grid equipment is 
necessary

THE ECOGRID EU PARTNERS:
SINTEF Energy Research (Coordinator), Norway
Energinet.dk, Denmark
Østkraft, Denmark
DTUCEE, Denmark 
Siemens, Denmark/Germany/Switzerland
IBM, Denmark/Switzerland
ECN, The Netherlands
Elia, Belgia
Tecnalia, Spain
AIT, Austria
TNO, The Netherlands
Eandis, Belgium
EDPD, Portugal 
Talinn University Technology, TUT, Estonia
Landis+Gyr, Denmark 

AMBITIOUS OBJECTIVE 
The objective is to develope and demonstrate  on a large
scale  a generally applicable realtime market concept for 
smart electricity distribution networks with high penetra
tion of renewable energy sources and active user participa
tion. It should thereby reduce the need for costly flexibility 
on the production side and/or compensate for traditional 
balancing power and services from conventional generation 
displaced by generation based on renewable energy sources”

THE BASIC CONCEPT 
The very fundamental concept of EcoGrid EU is to balance 
the power system by repeatedly issuing a realtime price 
signal for flexible resources to respond to. The price signal 
will be continuously updated in order to keep the power 
system balanced, by increasing the price when there is a 
power deficit in the system, and vice versa. 
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A large scale demonstration 
of  a real-time market for 
distributed energy 
resources  

Bornholm will 
by means of  a more flexible 
consumption participate 
in the demonstration  

Efficient management of  real 
power system  with more than 50 
% renewable energy  

Advanced meters and ICT 
solutions enable small 
consumers to offer TSOs 
additional balancing 
services 

Bornholm is a  
part of  the Nordic 
power system 

RECOMMENDATIONS
The TSOs/ENTSOE and the DSOs/EDSO should develop a 
longterm balancing strategy in order to increase market 
participation from demand response and renewables. The 
EcoGrid EU concept should be considered as one of several 
options. The evolvement of market concepts and frame
works to allow for better DER flexibility markets should be 
addressed in the context of the ongoing harmonisation of 
the European power markets.

An evolutionary approach rather than a revolutionary ap
proach should be adopted in the rollout of demand response.

The fundamental idea of EcoGrid EU

ACRONYMS
AMR – Automatic meter reading
DER – Distributed energy resources
DR Demand response 
DSO – Distribution system operator
EDSO – European Distribution System Operators
ENTSOE – European Network of Transmission System  
Operators
TSO – Transmission system operators


