March 2013

newsletter 10

R

ADDRESS French field tests
Regine Belhomme
EDF SA, France
ADDRESS Spanish field tests
Roberto González
Iberdrola Distribución Eléctrica
S.A.U., Spain

The reasearch leading to these results
has received funding from the European
Community’s Seventh Framework
Programme (FP7/2007-2013) under
grant agreement n° 207643

March 2013

newsletter 10
subject

ADDRESS French field tests

author

Regine Belhomme, EDF SA, France

Liability disclaimer
The authors solely are
responsible for this
publication; it does not
represent the opinion of
the European Community
and the European
Community is not
responsible for any use
that might be made of data
appearing therein.
Despite thorough control,
all information in this
publication is provided
without guarantee. Under
no circumstances liability
will be assumed for loss
or damage sustained
through the use of
information provided in
this publication.

R

the aggregation platform, a market
simulator, simplified models of the
electricity system players, the DSO
(algorithms) platform, are installed on
computers located in the “ADDRESS
Control Center” in the EDF R&D site
located in Clamart, near Paris.
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Players or functions of the electricity
system

The field test in France is dedicated to the
validation of the whole ADDRESS chain,
i.e. from the Active Demand (AD) buyers to
controllable appliances at the consumers'
premises (Fig. 1).

- The equipment installed at each
consumer's premises consists of: one
PC with the Energy Box software (EBox
PC), up to 7 smart wall units to control
the electric radiators and the water
heater, up to 3 temperature sensors, 5
smart plugs to control some types of
classical electric appliances. Smart
washing machines developed in the
project and able to communicate directly
with the EBox are installed at some 10
consumers.
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Figure 1 - The ADDRESS chain validated in
the French field tests

The tests are performed on the two islands
of Houat and Hoëdic in the South of the
Brittany region. The island of Houat is
connected to the continent through a 19
km long underwater Medium Voltage (MV)
cable; a second 8.5 km long underwater
MV cable connects the island of Houat to
the island of Hoëdic. On Hoëdic, one
private PV plant with a power of 100 kWp
is connected to the Low Voltage (LV) grid.
At certain periods of the year (e.g. May or
June) the PV production may be very high
with respect to the consumption of the
island (and sometimes even higher).
More than 55 consumers have expressed
their interest for testing the ADDRESS
prototypes. After checking their technical
eligibility, around 30 domestic and small
commercial consumers are taking part in
the tests out of a total of 373 permanent
consumers for both islands, leading to a
rate of more than 7% of active consumers.
On these islands there is a high rate of
consumers who use electricity for their
water heaters (water tanks containing
between 150 and 300 liters) taking
advantage of the off peak tariff (8 hours per
day), and for heating by electric radiators.
This represents the major part of the
electricity consumption for these
customers.

Figure 2 - The ADDRESS configuration in the
French field tests

Some pictures of the installation at
consumers' premises are shown in
Figures 3, 4.

Figure 2 shows the configuration adopted
for the tests:

Figure 3 - An electric radiator equipped with
the wall unit

- The centralized software platforms, i.e.
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? The signals exchanged between the
aggregation platform, the EBox, the
meter and the appliances.
?
Simulated

market interaction by means
of a market simulator using simplified
modeling of the players. The impact of
AD offers on the energy market is
studied for different realistic market
scenarios.

?
Sociological

studies to assess
consumers' commitment in the field
tests, and the consumers' acceptability
with respect to AD and ADDRESS
concepts:

Figure 4 - A dish washer equipped with a
Smart Plug

The tests carried out on the French test
site cover the following aspects:

? Pre-field test questionnaires have
been sent to all participants; they
concern participants' electricity
consuming activities, their preferences,
behaviors and their perceptions
towards changing these behaviors.

?
The provision

of AD services to the
electricity system players or functions,
based either on actual requests
formulated by actual local players or on
requests resulting from the simulation of
possible needs or problems (e.g. on the
grid). In particular the use of AD to
provide services:

? Interviews are being carried out to
understand how everyday routines
might be affected by AD.

? To DSO or TSO: e.g. for voltage
control, active power reserve, overload
or network congestion relief, limitation
of peak load on the grid.

? Participants are being asked to fill in
diary during tests in order to further
explore the potential for AD to become
integrated into the day-to-day
functioning of homes.

? To deregulated players such as the
BRP, the retailer or the PV producer:
for instance load/generation balancing
services, load shaping e.g. for peak
load reduction, combination with the
PV production connected to LV level,
e.g. in order to shift consumption to
periods when the PV plant is
producing.

? Post-field test questionnaires will be
sent to all participants at the end of
field tests to assess changes in
people's perceptions of AD technology
and their behaviors.

?
The technical

performance of the
algorithms and strategies developed for:
? The DSO platform, and in particular
the technical validation by the DSO of
the AD actions computed by the
aggregation platform.
? The aggregation platform and its
algorithms.

R

? The EBox and its algorithms.
? The control of the appliances in
consumers' premises.
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The Spanish field test is carried out in the
Mediterranean city of Castellon de la
Plana; it is focused on the validation of the
relationship between the Aggregator and
the Energy Boxes (EBox_es), as well as
the interaction between the EBox_es and
the equipment downstream inside the
consumers’ dwellings.
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During the conversation with consumers,
the requirements, rights and obligations
were presented and the incentives to
participate were explained.
The second phase of the recruitment is the
gathering of all the contracts signed by the
consumers. Iberdrola has subcontracted a
local company in the area where field test
is being developed to carry out this activity.
This subcontracted company visited all the
recruited consumers in order to:

Three hundred (300) consumers are
participating in the test with the following
equipment: one EBox, five smart plugs,
one smart washing machine (25), one air
conditioning management system (30), one
dedicated measuring device, plus the
official smart meter.
Aggregator
Aggregator

- Sign the ADDRESS contract.
- Analyze the different appliances inside
the house in order to configure the EBox
according to these possible loads.

DSO

During this process some consumers
rejected to participate in the project due to
different reasons:
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- Time between phone recruitment and
signature of the contract (mostly); for
instance, some consumers did not
remember when they had accepted to
participate in the project.
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Additional
measuring
device

Smart
Washing
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Smart
Plug x5

- Consumers did not like the explanation
of the objectives of the project.

Figure 1 - Conceptual architecture for the
Spanish field test

- Consumers did not agree with the rights
and obligations defined in the contract.

The three hundred consumers already
signed up the contract to participate and
263 of them have the equipment installed.
The installation process continues to
implement all the equipment for the
reimaning consumers.

2. Configuration of the equipment and
installation in the households
With the information collected from all the
houses, all the EBox_es were updated with
the correct number and type of appliances
for each consumer. The configuration file of
the EBox was modified with the code of the
devices installed in the house: smart plugs,
smart appliances, EBox and additional
measuring devices.

During the firsts months of the test different
issues have appeared. In the following the
main of them are illustrated.
1. Recruitment process
The process to recruit the consumers was
divided into phases.
R

The following Figure depicts the vehicle
prepared to visit the consumers to install
the ADDRESS equipment.

The first one was carried out by phone
calling potential consumers in order to
request their availability and desirability for
participating in the field test.

During this process new issues appeared,
most of them related to the SW of the
different devices. The most important issue
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detected in this phase refers to
communications inside the house between
the devices installed, and the
communications between the EBox and
the Aggregator. The technology used by
the different players is:

For the daily management of the test,
different use cases and scenarios were
defined to analyze and test all the
equipment in the houses and how the
relationship between Aggregator and
consumers worked.

- Zigbee technology, for the
communication of the smart plugs and
the additional measuring device with the
EBox inside the house.

New specific issues were identified due to:
- Complexity of the equipment installed;
in some cases consumers were not
trained enough to manage the devices.

- GPRS technology, for the communication
of all the EBox_es with the Aggregator.

- GPRS; bad communications did not
allow consumers to connect to their
remote user interface. They cannot
manage correctly their loads.

Concerning the communications
technology implemented in the houses, the
main difficulties during the tests were due
to:

The partners involved in the project are
facing these questions and they are solving
most of them in order to be able to have all
the information from all the consumers.
The stored information will be used to
study the consumers’ acceptance or
rejection of the demand side management.

- Poor GPRS coverage in the area.
- The distance (and walls) between
different devices inside the consumer’
premises.
- Conflicts between the drivers of the
devices installed.

The tests will go on during the following
months.

3. Daily management of the EBox_es
SUSTAINABLE ENERGY EUROPE

After installing the equipment in the
houses, the test started with the analysis of
the behavior of the different EBox_es and
the relationship and interactions with
consumers.
Official Partner
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For all the equipment installed in the
houses the registered information is sent to
the Aggregator and Data Base of
ADDRESS project in order to be able to
analyze the consumers’ compliance with
the ADDRESS signals, and if they let EBox
manage the appliances downstream.

NEXT ISSUE
The ADDRESS newsletter n. 11 will be
published in May 2013.
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