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Executive Summary
The first international workshop of the ADDRESS project, entitled “ACTIVE DEMAND: the
future of electricity”, has been held at the end of the second year of the project, in Paris on
th

June 9 2010.
The main goal was to present the first results of ADDRESS and let participants understand
“active demand”.
The workshop was expected to provide an overview of active demand implementation
across Europe, international aggregation experiences and the expected impact of Active
Demand on network operation, electrical consumption and generation/consumption patterns.
Also, it was intended as an opportunity for ADDRESS partners and participants to learn
about the challenges related to demonstration of active demand and similar concepts and
discuss with stakeholders.

The workshop was organized in three sessions: the first part was about Active Demand as it
is proposed by ADDRESS, the second part was focussed on Demand Side Integration
experiences worldwide, the last one was about Stakeholders’ expectations and experiences.

An overview of ADDRESS project started the workshop. It was underlined that smart grids
will have a great relevance to reach the European targets 20-20-20. This is the motivation
behind the European Electricity Grid Initiative, whose objectives are to accelerate system
innovation and development of future European electricity network and to develop and
validate a portfolio of smart grid demonstrations. ADDRESS project is included in this
context.
The conceptual ADDRESS architecture, with the main players involved in it (aggregator,
consumers, distribution system operator, markets and contract), the scenarios for ADDRESS
and what makes ADDRESS successful were presented. Specific presentations have treated
the role and the functional architectures of DSOs and TSOs developed in ADDRESS, the
interaction between the aggregator and consumers, the communication requirements for
Active Demand and the strategy of ADDRESS validation. Details are available on the two
public deliverabes produced so far: “D1.1 - ADDRESS technical and commercial conceptual
architectures” and “D1.2 - Application of the ADDRESS conceptual architecture in four
specific scenarios”.

In the second session of the workshop international projects related to ADDRESS were
illustrated to share results, ideas and experiences.
The first project was Integral, where a number of business scenarios that are complimentary
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to what ADDRESS is developing were presented. An interesting aspect of this project is that
there is a real integration of market and network control: with the two-way communication
system the price is formed within the Virtual Power Plan (VPP), and the “energy box” can
directly bid into the market. The system is actually running in a village in Northern Europe
where there are households with PV, MCHP, heat pumps, smart appliances, all run as a
VPP; it is the first integrated real smart grid implementation running in Europe. All concepts
drove a lot of public attention: ministry of economic affairs, national television, newspapers
were interested when the tests was launched.
In the BeyWatch project the architecture is similar to the ADDRESS one: the “agent” is the
residential gateway with the smart meter, and the “supervisor” is similar to the aggregator. It
takes information on consumption from dwellings, and with statistical tools is able to provide
a forecast to utilities in order to allow them to better plan their networks. Several services
offered to users are presented as energy management, load management and backup
mode.
The SmartHouse/SmartGrid project deals with the two terminal sides of smart grids: house
and system operators. The solution the project aims to implement is an advanced type of
demand response with decisions taken locally and two-way communications.
The ComEd Customer Application Pilot (CAP), a USA project and part of EPRI’s smart grid
demonstration initiative, is a comprehensive customer behavior study that will allow research
to understand consumer responses to various types of pricing programs. Actually, the key
variables are rates and technologies: technology can be free for consumers or can be
purchased and there are five possible rates. The project will enhance the assessment of
ComEd’s automated metering infrastructure and support other utilities with experiencedbased data on engaging customers via technology, education, and time-based pricing.
Electricity Supply Board (ESB) utility of Ireland is also a member of EPRI’s on smart grid
demonstration initiative. ESB launched a trial with 6500 consumers, which aims at
measuring the change of behaviour of consumers whose premises have smart meters and
home displays, while Time-Of-Use (TOU) tariffs are applied. So far the system is working
fine and there has not been any negative reaction to TOU tariffs.
Worldwide experiences of consumers’ recruitment have been illustrated. The reasons why
people are interested in partaking in field trials are mainly to save money on their energy
bills, to receive an incentive, to reduce their impact on the environment. Any field trial is a
team effort and all people involved must be well aware of all the aspects of the trial.

In the third session of the workshop, stakeholders’ expectations and experiences were
discussed in a round table: consumers (consumers’ right and privacy issues), aggregator
(advance warning of high price event or grid issues), TSO and Balancing Responsible Party
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(appropriate market framework, creation of a business model, government specific
obligations).

The winners of the ADDRESS student contest call, invited to the workshop for the award
ceremony, were celebrated by Project Coordinator who offered plates to them. The contest
was open to ADDRESS Consortium University students to produce either a comics strip, or
an animated cartoon or a short video on what an ADDRESS future might be.

The attendance of the workshop was above two hundred persons, coming from all over the
world, with representatives of all the five continents. The massive participation to the
workshop is a testimony to the global interest on smart grids; the overall satisfaction at the
end of the day was index of the good progress made by the ADDRESS project during the
first two years of activity.
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1.1. Notations, abbreviations and acronyms

EC

European Commission

EU

European Union

TSO

Transmission System Operator

DSO

Distribution System Operator

PV
MCHP

Photovoltaic
Micro combined heating and power

RES

Renewable Energy Sources

SRP

Scheduled re-profiling

CRP

Conditional re-profiling

AD

Active Demand

IED

Intelligent electronic device

DMS

Data Management System

SCADA

Supervisory

Control

And

Data

Acquisition
NIS

Network Interface System

HV

High Voltage

MV

Medium Voltage

LV

Low voltage

ADMS

Active

Demand

Management

System
VPP

Virtual power plant

BRP

Balance responsible party

FP7

Seventh Framework program

EV

Electric vehicles

ESB

Electricity supply board

TOU

Time of use
Tabella 1: Abbreviations
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2. Active demand: the future of the electricity
proposed by ADDRESS
2.1. EU Policy objectives and European research on
smart grids
The first speech was about the European context and policy, the background for the EC to
support the ADDRESS project and all the other initiatives on smart grids.
The main key targets for Europe are the well known 20%
reduction in CO2 emissions, 20% gain in energy efficiency, 20%
of renewable energy into the EU energy mix. The last point
implies that 30 to 35% electrical energy has to come from
renewables; this is why the electrical grid will take an high
importance to reach the European targets.
Renewable energy is very often transported to users through
electricity. Therefore reducing CO2 requires a higher share of electricity in the energy
portfolio (e.g. more electricity in transport, heatingQ).
FP7 aims at promoting the innovations both in technology and at system level to support
network evolution towards smart grids. The objectives of the European Electricity Grids
Initiative (EEGI) are to accelerate system innovation and development of future European
electricity networks, to develop and validate a portfolio of Smart Grids demonstrations and to
prepare the scaling-up and replication of the experiences. There are many expectations from
those initiatives, such as the increased hosting capacity for renewables and distributed
energy resources, high level of quality of electricity supply to all customers, active
participation of users in markets, energy efficiency and efficient future networks for the
benefit of grid users.

2.2. Overview of the ADDRESS project
Address is a large scale integrated project launched in June 2008 and lasting 4 years, with
the end on May 2012.
The target is Active Demand (AD); in the ADDRESS scope, it
means active participation of domestic and small commercial
consumers in the power system markets and the provision of
services to the different participants. The consortium is
composed by 25 partners from 11 European countries. In this
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project more than 200 people are working.
ADDRESS will develop technical solutions both at the consumers’ premises and at the
power system level to enable active demand and to allow real-time response to requests
from other power system participants. This also implies identifying the possible barriers
against active demand deployment and proposing solutions to remove these barriers. In
particular, a scalable and open communication architecture will make it possible to deal in
real time with large numbers of consumers. ADDRESS will also deal with regulatory,
economic, societal and cultural aspects which may also be the root causes of possible
barriers.
Another complementary objective is to identify the possible benefits of AD for the different
power system participants and develop the appropriate contractual and market mechanisms
needed for the exploitation of these benefits. Accompanying measures will also be studied in
dealing with societal, cultural and behavioural aspects related to small consumers. They will
be supported by dedicated dissemination activities for the different types of stakeholders.
During the first year of the project, vision, concepts, functional requirements and scenarios
have been defined; the outcomes are publically available in two documents that are
published on the project web site [1]. Enabling technologies, algorithms and prototypes are
in the development phase; prototypes will be tested individually in laboratories.
Developments are carried out in detail for the consumers, aggregators and DSOs. The
interactions with the other power system participants are simulated using simplified models.
The last year of the project will be devoted to the demonstration and the assessment of the
results of the field tests. All along the project, a dedicated work group deals with consumers
engagement as well as market mechanisms and with the analysis of possible barriers to the
deployment of AD.

2.3. The ADDRESS conceptual architecture
Figure

1

represents the simplified version of ADDRESS

architecture, with the main players and the relationships between
them.
One of the central concepts of ADDRESS project is the
Aggregator, the mediator between consumers and markets.
Other important components of the ADDRESS architecture are:
consumers, Distribution System Operator (DSO), markets and
contracts.
Consumers will be the providers of flexibility. In ADDRESS, consumers are domestic and
small commercial, directly connected to the low voltage distribution network. The Energy Box
will be the interface between consumers and aggregator and it will also optimize the control
of appliances inside the house.
Copyright ADDRESS project

page 10 of 36

Project Midterm Workshop
“Active Demand: the future of electricity”
Version 2.0

CONSUMERS PROVIDING AD

PV
Storage

µCHP

Energy
Box

AGGREGATOR

Energy
Box

Energy
Box

Electrical
connection

DSO

MARKETS
AND CONTRACTS

MV – LV
transfos

Different levels
of optimization
and aggregation
ADDRESS
adaptation
Energy supply
and provision
of services

DG&RES
Retailer

Sub
station
DMS

Trader
Balancing
Responsible Party
Centralized Generation
link to be adapted

TSO
specific aspect to be developed

Figure 1 - ADDRESS conceptual architecture

DSO plays an important role, because consumers considered in the project are directly
connected to the distribution network, which means that DSO is a key actor in enabling AD.
At the same time DSO, has to ensure the secure and efficient operation of the network. It will
interact with the aggregator through the market and will also use active demand products for
its own needs. Furthermore it has a direct interaction with TSO for system security aspects.
Markets and Contract means all type of commercial relationships between players
(organized markets, call for tenders, bilateral agreements). The type of market considered in
ADDRESS are:
- Energy supply;
- Relief of overload & network congestion;
- Balancing services (compensation of RES variability included);
- Ancillary services, such as steady state voltage control;
- Load shaping services (e.g. peak shaving).

Active demand may offer several services to all the electricity system players by means of
three main products provided by the aggregator:
1. Scheduled re-profiling (SRP): the aggregator has the obligation to provide a
specified demand modification (reduction or increase) at a given time to the product
buyer.
2. Conditional re-profiling (CRP): the aggregator must have the capacity to provide a
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specified demand modification during a given period. The delivery is called upon by
the buyer (similar to a reserve service).
3. Bi-directional conditioning re-profiling (CRP2): the aggregator must have the
capacity to provide a specified demand modification during a given period in a bidirectional range, including both demand increase and decrease. The delivery is
called upon by the buyer of the AD product (similar to a reserve service).

2.4. Scenarios for ADDRESS at the horizon 2020
The ADDRESS architecture has to be adaptable to a specific scenario looking at the horizon
of 2020, which is in synch with the time frame for reducing greenhouse gas emissions in the
EU.
A scenario approach should serve as an exercise in envisioning
how the conceptual architecture and the ADDRESS concepts
could evolve in a realistic European settings. Four scenarios
have been envisioned, which form the basis for the elaboration of
ADDRESS

business

cases

for

aggregators,

DSOs

and

consumers and the assessment of ADDRESS effectiveness in
promoting

large-scale

penetration

of

distributed

energy

resources.
In the elaboration of the scenarios, four factors play a key role when assessing the potential
evolution of ADDRESS deployment:
- geography, as climatic and general weather conditions;
- characteristics and the density of consumers;
- electricity industry infrastructure (i.e. the generation mix and the market and regulatory
context);
- technological context (i.e. primarily consumer end uses and network technologies).
The potential success of ADDRESS and its architecture have been assessed in the four
scenarios. Success is defined by a measure of global welfare improvement at the 2020
horizon brought about to the entire electricity supply chain by the deployment of ADDRESS.
As a result of this assessment, a southern European city results as the most successful
while a northern European suburban village seems to be the less attractive scenario. The
description of the four scenarios is available in Deliverable 1.2 [1].
A southern European city is illustrative of how ADDRESS may be deployed in an urban
environment with significant number of domestic and small business consumers whose
demand for electricity is driven primarily by cooling needs. The consumer population
consists primarily of domestic consumers - a mix of young professionals, families with
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children and old age pensioners - with proximity shops and professional services offices.
The local underground distribution network has been experiencing an increased frequency of
overloads because of the steady increase in air conditioning demand.
At the national level, there is a thermally-dominated traditional generation park with an
already significant number of large transmission-connected wind farms. These have
increased the needs of the TSO for ancillary services and short-term balancing flexibility.
There is a well established wholesale electricity market while small consumers have been
introduced to retail competition only recently. This scenario combines two of the essential
ingredients for a commercial success of ADDRESS:
-

a significant need for more affordable flexibility resources (like active demand) from
both regulated and deregulated actors. This is generally due to the already large
penetration of renewable energy in the electricity system, which has been driving the
growth in the demand for ancillary services and balancing services;

-

the potential supply of active demand within the area is quite high due to high
consumer density, high demand for electricity driven chiefly by space cooling, which is
inherently flexible, plug-in electric vehicles making their appearance later along the
scenario horizon.

Because of the above, aggregators start making their appearance quite early on. This is
further enabled by the roll-out of a smart metering infrastructure and the availability of
affordable and secure third party telecommunication infrastructures.
From the commercial perspective, active demand markets evolve from very ad hoc bilateral
trades to formalised markets for flexibilities run by the national power exchange. Moreover,
the regulator, by about 2015, has to take action in laying out the basic rules for establishing
the institutional framework needed to permit transparent active demand trading in distribution
networks.

2.5. Active Demand and the operation of the distribution
network
The DSO has to operate the distribution network in a secure, reliable and efficient way, to
maintain and develop the electricity distribution network, to provide transparent and non
discriminatory access to all network users.
The expectations of DSO (and TSO) with respect to Active Demand can be compacted into
three main services:


Voltage Regulation and Power Flow Control



Tertiary Active Power Control



Smart Load Reduction (also known as Low Impact Load Reduction).
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On the other hand, AD products can be procured by other market player players to fulfil their
operational needs and enhance their business.
The modification of the load profile stemming from the AD market may have a negative
impact on network security and quality of supply, and players may perform contradictory
actions. Therefore it is necessary to have a coordination among involved players; system
operator has to be informed about envisioned AD deployment and has to validate AD
requests in its area of jurisdiction. This also implies that the System Operator has to provide
to AD players locational information, to localise the service on the network and to validate
AD itself.
To this purpose, the concept of load area has been developed: consumers that are
equivalent from the network operation point of view are grouped in load areas, which can be
a small part of LV feeder, or one or more MV substations etc. This fundamental information
is available for market players, published and updated by DSO (and TSO).
Another important concept developed in ADDRESS in connection

with validation is the

Flexibility Matrix, which lets market players, in particular the aggregator, know which is the
maximum flexibility allowed in a load area.
When the SO is the metering responsible party, it has to provide aggregator and other AD
players with metering information. It has to be done on a 15 minutes basis, the basic timing
for the activation of CRP products, for service assessment, and for settlement among
participants. The information is also provided every 5 minutes to the energy box, in order to
improve its performances.

The DSO functional architecture encompasses three levels: the Central Control Level, the
HVMV substation level and the MV/LV substation level. Intelligence is distributed among the
levels how and when needed.

In the Central Control Level there are some already existing systems, as SCADA/DMS and
NIS, which have to be upgraded, and other new systems dedicated to AD that are to be
developed.
SCADA will have to manage in the future much more IED info, because the control of the
network has to be enhanced. The DMS, in addition to the normal functions, has to be
provided with new functionalities dedicated to AD: network analysis tool to define Load
Areas, flexibility matrix computation, validation (ex ante validation for SRP products, the real
time validation because for CRP products). Also new forecast tools have to be developed,
which take into account AD. The NIS will manage all the data necessary for the above
computations; it will be upgraded to treat load areas.
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-Location information
publication
-Flexibility Matrix
publication

-Network database
-Network planning tool

-Validation management
-Coordination with TSO
-Data Acquisition
-Data Analysis
-Price/Cost calculation

-Telecontrol System

-Decision-making tools

-Distribution
Automation

-Reference signals
provision

-Advanced Monitoring
-Forecast tool
-DSE
-Load flow/Contingency Analysis
-Outage management system
-Volt Var Control
-Switching procedure application
-Optional Network configuration
-Network Analysis
-Flexibility Matrix computation
--Technical Validation
-Real-Time AD Validation

-AD products recording

Figure 2 - DSO Central Control level

Since the DSO will be a commercial player in the AD markets, the DSO Control Centre
should includes a new DSO Market tools, to provide support for market decision-making and
the interactions with other market players.
DSO will be involved in the AD product markets as a technical actor, who provides location
information (mainly concerning Load Areas) and the results from validation (such as
curtailments and flexibility matrices) to the market. The information exchange is managed by
the Active Demand Management System (ADMS).

At the substation level the architecture of DSO developed in ADDRESS is quite flexible, and
can be adapted to different networks. A MV controller at HV/MV level manages the MV
network and can manage also the lower level intelligence at MV/LV substation; in the case
AD has a huge penetration, a local intelligence is required to manage the network and to
avoid that a huge amount of data is exchanged between the LV network and the Control
Centre.

A simplified TSO architecture has also been developed, though the TSO has already some
tools as EMS and market tools, which only have to be improved in order to participate to the
AD markets and enable AD (definition of macro load areas, flexibility matrixQ).

2.6. A new market player: the aggregator and its
interaction with the consumer
The aggregator is the key mediator between consumers, markets and other power system
participants. Its main functions are to gather (“aggregate”) the flexibilities of consumers to
“build” Active Demand (AD) services, offer the AD services to the power system participants
via the markets, manage the risks associated with uncertainties in the markets and
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responsiveness of the consumer base (price and volume risk), maximize the value of
consumers’ flexibility, interact with consumers through price and volume signals and
assesses their response and behavior.
The functionalities of the aggregator can be split into several modules, implemented in the
aggregator toolbox that will be tested during the field test:


Consumption and flexibility forecasting: the aggregator should be able to forecast in
the short and long term the behaviour of the aggregated consumption of the
consumers in its portfolio.



Market forecasting: market forecasting will provide the aggregator with the prices that
active demand buyers will be willing to pay in the different active demand markets.



Market and consumer portfolio management: defines the aggregator’s long term
strategy having information from the long term forecasting of consumer flexibility and
market prices.



Operational optimization: this internal process will be used by the aggregator in order
to determine the bids to offer in short term markets and create the price and volume
signals to send to the consumers in its portfolio. This process will deal also with the
payback effect management.



Settlement and billing: this process will be used in order to pay incentives to the
consumers in the aggregator’s portfolio according to the established contracts.

The aggregator needs to maintain close relationship with several other actors in the
system:


Markets: the main use case has been defined reflecting the sequence of messages for
the aggregator’s participation in the day-ahead market.



Deregulated power system participants: the analysis deals with the information flow
exchanged between deregulated power system participants and the aggregator.



DSO/TSO: DSO/TSOs play a double role in the ADDRESS architecture. On one hand
they can act as active demand buyers in the electricity system. On the other hand,
they are in charge of verifying that the active demand products contracted in the
market are technically feasible, in the sense that they do not cause any violation in
network operational limits. The messages for exchanging verification information and
location information are defined.



Energy box: in order to deliver the active demand products sold in the markets, the
aggregator sends to the energy boxes of the consumers in its portfolio the price and
volume signals that produce the needed aggregated consumption modification. For
doing this, a price and volume signal based on incentives associated to volume limits
is defined.
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Figure 3 - Combined Price & Volume signals



Metering responsible party: the metering equipment is the certified device to provide
information on consumer behaviour. Aggregators should receive this information for
consumers’ assessment and settlement. The time resolution for metering is defined to
be fifteen minutes, the same as the minimum duration of the price signals.

Figure 4 - Interaction between energy box, aggregator and DSO

In Figure 4 the interaction between Energy Box, aggregator and DSO is shown. Three links
have to be considered: between the aggregator and the Energy Box, between the
aggregator and the meter, and between the meter and the Energy Box.
The Energy Box will receive aggregated measurement information every 5 minutes. This
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information may come from the metering where possible, or from a new device. Energy Box
will send this information to the aggregator as a report on AD delivery (not for billing). In
parallel, the meter should register the consumer profile on a 15 minutes basis: this
information will be used for consumer assessment and service provisione settlement and will
be provided by the metering responsible.
A price and volume signal, as described in Figure 3, coming from the aggregator will trigger
the execution of the optimization process in the energy box.
Additionally, the Energy Box will receive other information such as weather forecast,
temperature or solar radiation and environmental information.
The Energy Box will need bidirectional communication with devices, but will not send price
information to devices. An important option that ADDRESS is considering is the override
message: it is used to indicate when the consumer will not follow the AD request (either
already sent or those which may arrive).
In conclusion the Energy Box will coordinate loads/generation/storage. The optimization
model will be such that to minimize the energy cost, considering the user preferences
(comfort), devices profile and constraints.

2.7. Communication requirements for Active Demand
The requirements on the ADDRESS communications infrastructure have been identified
through a survey. The opinion of experts (a total of 18 different entities in ADDRESS
Consortium and Group of Users and Stakeholders) has been
requested on the relevant characteristics a communications
infrastructure

should

have

to

be

capable

of

supporting

ADDRESS business services.
Some of the requirements identified are:


Flexibility with respect to physical media;



Full interoperability for all network elements to be

guaranteed by XML based messaging;


Secure remote access to all elements of the network;



Implementation to be compatible with TCP/IP and Web Services;



Communication performance independent of grid state.

A service oriented architecture based on web services and standardized XML messages
forms the basis for ADDRESS communications. A traffic matrix (Figure 11) for each of the
interaction between two actors has been introduced as a tool for estimating and representing
the overall performance requirements for a specific scenario.
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TSOack

Message Payload Short Description

From → To (n:m)

TSO → DSO
(1:6)

Note:

Data

Lenght (bit)

Note

Parameter

256

XML Message Description

TimeStamp

64

Standard Reference

Sender ID

32

Example:

Total

352

Traffic

(60;60)

(Frequency Periodicity in second; Max Round Trip Time including channel and
Telecommunication Interfaces in seconds)

Priority

L

Payload
(Application Layer)

Low; High

Figure 5 - Traffic Matrix

Next steps are to identify the communication media, to develop specific solutions, to refine
the requirements and architecture and to develop the communication architecture for the
field tests.

2.8. Strategy and plans for validation in ADDRESS
The main objectives of the project validation are:


check

and

validate

the

most

promising

solutions

(prototypes) developed in ADDRESS


assess the project outcomes, quantify if, how and how well
the ADDRESS objectives will have been met



show the concrete steps necessary to implement AD

In ADDRESS three complementary field tests are planned, as reported in Figure 6.

test 3

S

S

G

test 1

G

test 1

L

L

L+G

L+G

L

G

G

G

L+G

test 3

L
G
S
L

HV/MV

S
L

test 2

L+G

Figure 6 - Field Tests
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2.9. Key questions from participants

a. Which are the relationship and interaction between
smart meters and Energy Boxes?
b. Is ADDRESS project thinking about the adaptation
of its architecture for electric vehicles?
c. The aggregator is a new player in the system.
What about the relationship with it?
d. Why did ADDRESS project decide to focus its attention just in small consumers when
the large ones (as industry) can provide more flexibility?
e. Which may be the relationship between the aggregator and the balancing responsible
parties?
f. How the aggregator manages the risk that the reaction of customers is not the one
that is expected?
g. How incentives for customers are going to be defined?
h. What customers are expected to do when a request from the aggregator is received?
i. What happens if communication between smart meter and Energy Box takes more
than 5 minutes?
j. Which is the business model for the aggregator?
k. Are customers going to be modelled in order to be used in the distribution system
tools to determine if AD is a valuable mean for network operation?
l. Why the Energy Box doesn’t negotiate directly with the market?
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3. Demand side integration experiences
worldwide
3.1. Integral project
Integral project is interesting because it investigates and tests a number of business
scenarios that are complementary to what ADDRESS is developing.
The Integral project is looking at the integrated ICT platform for large scale intelligent
distributed control of DER. There are different network tasks and time scales of control. The
idea is to have large scale distributed control based on agents offering two-way
communication.
In Integral, there is a real integration of market and network control: with the two-way
communication system the price is formed within the Virtual Power Plant (VPP) and is not
exogenous as in ADDRESS, because the “energy box” can bid into the market.
In Integral, three field tests are planned, one already running and two to start in December
2010. The first filed test is the closest to ADDRESS, as it looks at normal operation and
commercial balancing; it is in Hoogkerk, where there are households with PV, MCHP, heat
pumps, smart appliances, all run as a VPP. The VPP is run by the local DSO, playing the
role both as the aggregator and the BRP. The TSO publishes the imbalance price and as a
BRP each system can react. This system is running and it is the first integrated real Smart
Grids implementation running in Europe.
Interesting is that this all concept drove a lot of public attention: ministry of economic affairs,
national television, newspapers were interested when the tests was launched.

3.2. BeyWatch project
One of the main objectives of this FP7 EU co-funded project is to modify the energy
consumption at home, shaving the peaks by shifting the load. Other objectives are to raise
user awareness and to help utilities to shape a sustainable energy utilization while
maintaining the same comfort and human activity levels.
This will be done through:
-

Ultra-low power white goods: dish and washing machines, fridges;

-

Intelligent control of electrical devices in smart homes and in neighbours;

-

Hot water and electricity generation from RES;

-

Business plans for all stakeholders;

-

Enhanced consumer awareness towards less CO2 emissions.
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Watcher

CPS/RES

Service
Center

Agent

Home
Network
Supervisor

Power
Distribution
Network

Home
Network
Home
Network

Figure 7 - BeyWatch functional architecture

The architecture is much similar to ADDRESS (see Figure 7). The agent is the residential
gateway with the smart meter; the supervisor is similar to the aggregator. The supervisor
gets information on consumption from dwellings, and is able to provide a forecast to utilities
in order to allow them to plan better their networks. The system also provides info on how to
reduce consumption at homes, which is sent to the agents, that order appliances to modify
consumption and inform customers, using web services. The Figure 8 represents the
services offered to customers.

Types of services to the user
Primary services : Energy and Load Management
 Energy Management : better manage and lower their energy consumption (kWh)
and related bill (€) and greenhouse gas emissions (g.eqCO2)
 More efficient technologies
• Efficient Washing Machine, Dishwasher, Fridge/Freezer

 Services related to customer information and appliance control

 Load Management / Demand Response : To propose to customers, systems

allowing them to act on the electrical system, through their white goods / Solar & PV
 Emergency Programs
 Direct Load Control, with incentive
 Dynamic tariffs of electricity

Complementary services :
 Monitoring and control
 Failure detection services,
 Backup mode
• In case of failu re of parts of the Beywatch System (Agent, communications Lin k, CPS),
the user should have at least the functions of a non Beywatch Home and appliances :
– standard appliance functions, hot water and electricity.
www.beywatch.eu
– but potentially no energy or load Management
BeyWatch Co nso rtium Proprietary

13

Figure 8 - BeyWatch types of services
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3.3. SmartHouse/ SmartGrid project
The SmartHouse/SmartGrid project aims to validate ICT enabled technical-commercial
aggregations of Smart Houses as an essential step to achieve higher levels of energy
efficiency in Europe.
The project deals with the two terminal sides of smart grids: in house enterprise systems of
systems operators.
The main features of SmartHouse/SmartGrid ICT architecture are:
-

Decentralized decision-making

-

Action time scales of Day-ahead, intra-day, balancing, fast emergency reactions

-

Bi-directional communication down to single devices (loads, generation, storage)

-

Portals are available for consumption feedback and user interaction

-

Smart metering and detailed billing are foreseen.

The solution the project wishes to implement is an advanced type of demand response,
where locally taken decisions and two-way communication systems realize the market
integration.

Figure 9: Solution of the SmartHouse/SmartGrid project

The SmartHouse/SmartGrid technology will be tested on field in three countries, delivering
proof of concepts of the following aspects of the new technology:
1. large-scale communication, negotiation and information exchange between many
thousands of smart energy devices at the same time (The Netherlands);
2. intelligent interaction with the customer (such as home owners) and optimal home
energy management (Germany);
3. control of smart energy devices in a fully decentralized and bottom-up way, with
optimal energy efficiency at the aggregate level and higher security of supply for the
end-user (Greece).
A trial using the Powermatcher technology applied to the intelligent charge of EVs has got a
good result (as shown in
Figure 10).
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Figure 10 - Intelligent charge

3.4. ComED Customer Application Pilot
The ComEd Customer Application Pilot (CAP) is a USA project; it is a comprehensive
customer behavior study that will allow ComEd to understand consumer responses to
various types of pricing programs, in various combinations with enabling technology and
education, in an opt-out format.

Figure 11 - Time of Use, Inverted Block Rate, Day Ahead Real Time Price

The key variables are rates and technologies: technology can be free for consumers or can
be purchased, and there are five rate treatments as represented in the Figure 11. There are 4
main categories of technologies as web, web with basic or advanced in home displays and
finally also a remotely controllable thermostat.
Very few customers have opted-out of the dynamic pricing programs and the reasons for the
low opt-out rates are being investigated. Low opt-outs could mean high-level of customer
acceptance or high-level of complacency in regards to electricity pricing and technology.
ComEd is sa member of the EPRI Smart Grid Demonstration initiative and will be performing
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further analysis to fully understand the reason for low opt-outs as well as overall program
performance. The program also includes a continuous education process with a customer
centered design.
The project will enhance the assessment of ComEd’s automated metering infrastructure and
will support other utilities with experienced-based data on engaging customers via
technology, education, and time-based pricing.

3.5. ESB smart grids demonstration project
Electricity Supply Board (ESB) utility of Ireland is a DSO whose mission is to efficiently
deliver network services that support national economic growth and sustainability targets,
and is responsible for metering.
ESB is working with EPRI on four main topics of smart grids demonstration program: the
introduction of wind energy into energy system, the impact and management of electric
vehicles, dynamic voltage control and change of customers’ behaviour equipped with smar
metering. The last topic is particularly interesting in relationship with the ADDRESS project.
ESB launched a trial with 6500 consumers, a statistically significant sample of the
population. The trial aims at measuring the change of behaviour of consumers in whose
premises smart meters and home displays are installed, and with the adoption of different
TOU tariffs and behavioural stimuli.
Irish regulator estimates that if a 3% reduction of peak demand is achieved the smart
metering business case is profitable. This project is a significant challenge with potentially
huge benefits for Ireland and its electricity customers.

Figure 12 - Behavioural Trial Stimuli

The trial is under way and the first twelve months will be used in the subsequent 12 months
as the baseline to compare the behaviour after the introduction of different combinations of
TOU tariffs and stimuli. So far the system is working fine and there has not been any
negative reaction to TOU tariffs. In home displays are updated every few seconds by the
meter and any update is communicated in 3 seconds.
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3.6. Worldwide experience on consumers’ recruitment
ADDRESS will recruit consumers for field tests; this will entail installing and testing
equipment in their homes, training them so they can take part in the field tests, gathering
quantitative and qualitative data.
There are many ways to contact consumers, such as mailing, flyers, media; social contact
(friends talking about the project) can help the engagement of consumers in the project.
People take part in field trials for a number of reasons: to save money on their energy bills,
to receive an incentive, to reduce their impact on the environment, for interest in new
technologies, to waste less electricity and other less obvious reasons as social and
community benefit, and enthusiasm for the trial itself.
The first encounter of consumers with the new equipment is the installation; this must be
prepared very well in all details and since people’s lives are very busy, getting access may
be the biggest hurdle. The trial is a team effort and all people involved (as installers,
organizers, helpdesk) must be deeply informed about all the aspects of the trial and
responsibilities must be clear to everyone. Another crucial aspect is data management and
the use of a single database is highly recommended; in addition, keeping in touch with
participants maintains enthusiasm and motivation for the trial.
Summing up, recruitment can be challenging: it is necessary to plan early, check progress,
be flexible.
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4. Stakeholders’ expectations and experiences
Many stakeholders have to be taken into account such as consumers, electric network
companies, energy service companies, technology providers, researchers, traders, power
exchanges, generators, regulators, governmental agencies, advanced electricity service
and solution providers, workforce, and education.
Representatives of some of the above categories participated into the round table of the
workshop; some relevant points of the discussion are reported below.

4.1. Consumers
Consumer related issues in a smart energy system have to be cared of:
-

assessment of costs and benefits of smart grids - ensure regulatory authorities take
consumers into account when setting grid tariffs. Benefits has to be passed on the
consumers’ bills.

-

protection of consumers’ right - new risks arising from the new “smart” functionalities can
be remote control of smart appliances and remote disconnection, control over bill and
data, noisy systems or interference with other home networks etc.

-

empowerment of consumers - it is crucial to constantly communicate with consumers so
as to ensure they understand the ongoing changes (especially on TOU tariffs, the
protection of privacy, the role of new players in the market) and feel themselves
included. At the same time, regulatory measures are necessary in order to allow
consumers to make informed choices and to improve accountability of energy players.

-

privacy - data access and ownership, permissions to gather data and interact with home
appliances are relevant. Smart meters and grids must be safe from infection of viruses
and malware. Privacy should be designed into smart energy systems.

-

environmental impact - it is necessary to take into account the environmental impact of
the technology changes. It’s worth to think about developing ecodesign criteria for smart
metering.

4.2. Aggregator
The experience of an aggregator operating in Australia/New Zealand with commercial and
industrial customers is presented.
Main characteristics of the business - The company operates into capacity and energy
market, representing all major electricity market models. Typical participants are telcos and
IT data centres, cool/cold storage, quarries, mines and sand plants, scrap metal merchants
and recyclers, manufacturers, councils, water utilities, treatment plants, city buildings, pubs
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and clubs. Products offered by the aggregator are reserve capacity, frequency control,
network support contracts, wholesale price hedging; customers’ owned generation (private
generation) is exchanged by the aggregator into the market.
Experiences results - The reason why customers participate to demand side integration
programs are economic benefits (payment for participation and lower cost of electricity) but
also, unexpectedly indeed, advance warning of high price event or grid issue (as hospitals)
and community benefits. On the other hand, contractual obligations of the aggregator with
system operators cannot be passed on consumers, otherwise they would not participate.
The business is becoming very popular and new contracts are expected.
Technology - a) Weather forecast tool, able to provide high reliable predictions at the meter
point itself, is fundamental because the aggregator is given only short (2 hours) notice that is
necessary to operate demand side intervention. b) Frequency control systems, to activate
demand side in case of system frequency unwanted variations. c) Redundant applications
(like dispatch and price monitoring) on the Google Application Service, allow the aggregator
to activate demand side 24hours/7days via web. d) Real time monitoring systems,
mandatory for an aggregator to get real time output from meters.

4.3. Balancing responsible party
The experience of a balancing responsible party operating in Belgium is presented.
The BRP currently operates at transmission level; with increasing penetration of DG, the
future focus of the business will be on distribution networks, where real time measurement
are not always available.
Predictability is a fundamental requirement for a BRP: traditional customers consumption
profile is quite predictable and it is possible to use statistical models to predict and
reassemble customers behaviour with good reliability. With the introduction of DER,
customers’ behaviour is becoming more unpredictable and definitely different, so that
forecasting becomes very difficult. This is a risk for BRPs, which pay penalties any time
obligations assumed in the market are not fulfilled.
The introduction of third parties, as aggregators, which controls and manage the load profile
of consumers, may be another factor of uncertainty. Strict coordination with aggregators is
therefore necessary; the aggregator sharing with BRP the program for the day after could be
an opportunity for BRP to minimise the risk of penalties. Another possibility could be BRP
becoming aggregator, which could give even greater reliability to BRP.
Install smart meters is mandatory, since real time measurements are necessary in order to
deal with the new context.
Also, the structure is an important aspect to consider in order to understand who will benefit
from active demand and how the benefits will be shared; markets must be changed in order
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to be adequate to the new scenario.

4.4. Transmission System Operator
Some initiatives launched by the French TSO on demand response are presented, two of
them involving residential customers.
Distributed load shedding - a number of individual consumptions are aggregated and the
aggregator activates load shedding through boxes installed at consumers’ premises. The
aggregator makes offers on the balancing market: if the price of the offer is lower than the
marginal price, then the offer is activated by the TSO and the aggregator sends a signal to
the energy boxes to shed the load of residential customers.
Ecowatt - a project running in Brittany based on voluntary reduction of consumption by
domestic customers during peak loads. The local context is that generation covers only 7%
of consumption, and there is a quite fragile network. A web site provides day ahead alerts
and advices to reduce consumption; it is also planned to have the possibility for people to
subscribe and receive alerts by SMS.
The following issues are seen as key for demand response success:


proper market framework, in particular a capacity market can be an important stimulus;



creation of a business model;



government specific obligations for providers of demand response.

4.5. Key questions from participants
a.

How the relationship between supplier and customer has to be shaped from the legal
point of view and from the data protection point of view?

b.

How the problem of the overall efficiency of active demand is being taken into account?
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5. Student contest call
At the beginning of 2010 a call for a International Student Contest was launched, to promote
the involvement of university students in the project.
The ADDRESS Consortium would award a prize of € 2,000, plus a trip for two in Paris in
June 2010, to student teams from the Universities of the ADDRESS Consortium who had
submitted a comic strip, a short animated cartoon or a short video on what an ADDRESS
future might be. Submissions should have been either in English, Italian or Spanish;
however, they should have been easily translatable into any other of the European official
languages.
The ideal entry would have been a combination of clear
understanding of the features of the ADDRESS electricity
networks of the future, ingenuity in explaining them to the general
public and appealing visual presentation; evidence of the central
role of the consumer for the success of the ADDRESS ideas.
Three universities participated to the call: University of Cassino
(2 projects), University of Comillas (1 project) and University of
Siena (2 projects).
On May 21st 2010 the four major industrial partners (ENEL Distribuzione, EDF-SA,
Iberdrola, ABB) of the Consortium met for the examination of the submissions.
The verdict was in favour of “The Date”, a short video presented by University of Cassino;
Motivation for the winner was the following: Excellent contribution with the best production
quality and "fun" aspect. It also works as a good invitation to people to actively manage their
energy (comfort setting, washing machine setting). Although not all project ideas were
explored and presented, in this case "less is more", so the Date has been selected as the
winner of the competition.
Winners were invited to the workshop for the award ceremony, and were celebrated by
Project Coordinator who delivered plates.
The winner submission is available on the ADDRESS website at
http://www.addressfp7.org/index.html?topic=config/news_studentinvolv
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6. Workshop participants
Here some statistics on the nationality of the participants to the workshop.
1
1
1
1
1
1
1
1
1
1
1
1
1
1

POLISH
NORWEGIAN
INDONESIAN
JAPAN
AUSTRALIAN
AUSTRIAN
FINNISH
BRASILIAN
RUSSIAN
BULGARIAN
CANADIAN
REP. CECA
DENMARK
U.S.A.
DANISH
CHINESE
PORTUGUESE
ROMANIAN
SWEDISH
IRISH
SWISS
CZECH
U.K.
NETHERLANDS
USA
DUTCH
GERMAN
BRITISH
BELGIAN
SPANISH
ITALIAN
FRENCH

2
2
2
2
2
2
2
2
2
2
5
5
8
8
11
24
42
64

22%
32%

FRENCH
ITALIAN

4%

SPANISH
BELGIAN
BRITISH

4%

GERMAN
5%

OTHER
12%

21%

Figure 13 - Nationality percentage
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Figure 14 - Business sector

About the gender, the participation is reported in Figure 15.

Figure 15 – Gender participants
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7. Next workshops
Power systems through Europe are operated differently and may have different
requirements for practical implementation of ADDRESS concept.
Six regional workshops will be organized between 2011 and 2012 and they will be tailored to
cover the specific needs of local distribution systems, will be targeted to national industries,
regulators, DSOs and electric utilities. Feedback from these stakeholders will be valuable for
the project. Where possible, these workshops will be followed up by personal interview with
the different actors.
The second and final international workshop will be held in May 2012.

Figure 16 - Approximate geographic coverage of regional workshops
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8. Links
[1] www.addressfp7.org
[2] http://www.addressfp7.org/config/files/ESNA_Newsletter_June_2010.pdf
[3] http://www.smartgridnews.com/artman/publish/Business_Global_Resources/EPRI-SmartGrid-Demonstration---Update-2595.html
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Annex A.

AGENDA

08:30 – 09:30 Welcome Coffee and Registration
09:30 – 10:00 Opening of the workshop
Welcome to participants and introduction of the workshop
Mr. François CAREME, EDF-SA
Opening the workshop
Mr. Henrik DAM, European Commission DG RTD, ADDRESS Project Officer

10:00 – 13:00 Session I
Active demand: the future of electricity proposed by ADDRESS
Introduction and Chair
Mr. Miguel Angel FORNIÉ, Iberdrola, Chairman of ADDRESS General Assembly
Overview of the ADDRESS project
Mrs. Paola PETRONI, ENEL Distribuzione, Project Coordinator
The ADDRESS conceptual architecture
Mrs. Regine BELHOMME, EDF-SA, Technical Manager
Scenarios for ADDRESS at the horizon 2020
Mr. François BOUFFARD, University of Manchester, WP5 Leader
Q&A

11:10 – 11:30 Coffee Break
Active Demand for the operation of the electrical distribution network
Mr. Giovanni VALTORTA, ENELl Distribuzione, WP3 Leader
A new market player: the aggregator and its interaction with the consumers
Mr. Ramon CERERO, Iberdrola, WP2 Leader
Communication requirements for Active Demand
Mr. Andrew PAICE, ABB, WP4 Leader
Strategy and plans for validation in ADDRESS
Mr. Pieter KROPMAN, Kema, WP6 Leader
Q&A

13:00 – 14:00 Lunch Break
Parallel exhibition of the student contest results

14:00 – 14:30 International Student Contest Award Ceremony
Presentation of the initiative
Mr Arturo LOSI, Università di Cassino, WP7 Leader
Award ceremony
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14:30 – 16:15 Session II
Demand side integration experiences worldwide
Introduction and Chair
Mr. Mark MCGRANAGAN, EPRI
Integral Project
Mr. Hans AKKERMANS, VU University Amsterdam, The Netherlands
BeyWatch Project
Mr. Pierre Y. PLAZA TRON, Telefonica Investigación y Desarrollo, Spain
SmartHouse/SmartGrid Project
Mr. Koen KOK, Energy research Centre of the Netherlands, The Netherlands
ComEd Customer Application Pilot
Mr. Matt WAKEFIELD, EPRI, USA
ESB smart grids demonstration project
Mr. Neil MCGUINNESS, ESB, IRELAND
Worldwide experiences of consumers’ recruitment
Mrs. Sarah MANDER, University of Manchester, UK

16:15 – 16:45 Coffee Break
16:45 – 18:00 Session III
Round Table: Stakeholders’ expectations and experiences
Moderated by: Mr. Arturo LOSI, Università di Cassino, Italy
The point of view of consumers
Mrs. Marialuisa VILLA, Altroconsumo, Italy
The point of view of an aggregator
Mr. Michael ZAMMIT, Energy Response, Australia
The point of view of a market operator
Mr. Gerald VIGNAL, RTE Réseau de transport d’électricité, France
The point of view of a Balance Responsible Party
Mr. Bram DE WISPELAERE, SPE Luminus, Belgium
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