Smart Appliances for Smarter grids

The Smartness of Smart Grids
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- Computers 2% Southern
. : B Cooking 8% Countries
Electrical Appliances g o 66%
— Wash 10% (Gas Heating)
E— Refrigerat.16%
N Gooling 22%
B lights 205

21Y% Resiclential

18% Commercial -

CTO Philips Lighting, Klaas Vegter, October 2, 2008

Northern
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Our range of products
account for 32% to 66% of
the total Residential
electrical energy
consumption
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Case study Eumpe - Load Curve of Considered Appliances of a Generic
European Household

® 150 GW energy consumption at 900 1 e Heater
peak time in European = A Condiboner
households (183 Million) s
Tumble Dryer
EWashing Maching
" If 12% of energy demand at peak . Fae
time is shifted to other times by Ly
. ] m Refrigerdor
using Smart Appliances... Fresrer
) 0 2 4 6 8 10 12 14 16 18 20 22
® ... 98 Watts per single household Time of day (howrs)
but 18 GWatts for all European Source: Stamminger et a. (2009
households

—> 30 large coal fired power plants
would not be needed any more
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Electrolux best refrigerator consumes 70% less
energy compared to the average 15 years ago.
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The research of more efficient products goes on but without a severe change of the involved
process we can’t expect improvements as the ones achieved in the past and for this reason a
large part of the R&D efforts are devoted to the identification of new processes able to
wash, cook and preserve food with a limited use of energy and resources in general.
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Another way to improve the energy efficiency is to integrate the appliances in wider systems
and optimize the overall performances -> i.e. SMART GRIDS.
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Other
Electrical
Loads

Main Actors:

Electric Utilities
Photovoltaic panels
manufacturers
Cogenerators
Household Appliances
Manufacturers
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The Smart Sustainable Appliances are standard devices to which has

been added the ability to communicate over a Home Network through a
Network Interface Unit (NIU)

Standard Appliance NIU Connectable Smart
Sustainable Appliance
The Network Interface Unit is a Device (combination of hardware and
software) that can be connected through the standard communication

link to the electronics of any standard household appliance to integrate
the connectivity functions.
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the Flexibility

The Network Interface Unit could take advantage of any relevant
communication technology. The same appliance could then integrate
different communication technologies just changing the NIU.

Specific
Home Standard
Communication
(powerline or wireless)

Proprietary Communication: Electrolux
Appliance Protocol
Common for every possible NIU

(no changes in the Appliance’s Electr(y

.\—e@ - -
\ Different NiUs for different
4

Appliance’s NIU - standards of Home
Electronics . Communication Protocols
. 2

~
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In front of the Demand Response signals, we can identify the two main
Smart Sustainable Appliance’s attitudes:
= Reactive: ability to move the start of running when it is most cost

effective — LOAD SHIFTING

o]

= Adaptive: ability to adapt the cycle to the available resources at
that time — LOAD SHEDDING

=0

RONVE
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For an effective use of the energy, the Smart
Sustainable Appliances must have an active role in
the energy management automatic systems:

= being able to completely control
the processes as they are fully
responsible for the final result;

= offering, thanks to an active dialog
with the customer and the energy
sources, a valuable flexibility in
terms of time and energy profile
(best tariff)
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= Display on the Appliance of the current
electrical consumption communicated by

the Electronic Meter (if you can measure you can

control).This can substitute a specific display in the house to
make directly available to the customers such an information
(see, as example, Italian legislation Digs 115/08)

= Manage the appliance knowing the current
load info, energy availability and the tariff
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statistics about last 24 hours: | cost per tariff v
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thursday 10/05/2007

total cost: 0.82€

[ ] low-0.27
[ ] medum-0.26

] high-029
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of a Smart Grid: of a Smart Appliance:

. Pricing Rate Structure “realtime”- Same as Smart Grids plus...
tarifts Manufacturer-independent

= Wide tariff spread (to reward the final interoperability
customer) “Plug & Play”

Communication Standard Use of existing home infrastructures

- Open “No new wires” - better “wireless”
- Flexible & interoperable Interoperability between new and
existing technologies
- Secure
Open specification for additional
- Global pen P

services
Consumer Choice & Privacy
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To take benefit of the system coordination opportunities, from
the traditional, independent business model, we must rethink
the market approach, acting for...

S B/
g

... new shapes of mutually satisfactory cooperation with many
other actors such as authorities, energy utilities, local
generation systems, telcos, system integrators,...

Cm—
—
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The information from the Smart Meter will be distributed to the Smart
Appliancesthat will adjust their cycles according to the available power
and the energy fariffs in order to optimize the consumption and to
reduce the energy bill to the customer. The Project will develop standard
technaologies and tools to enable services for increasing the energy
efficiency and for reducing the operative costs.

ouul‘l]}m)}) WiFi

o)) zigbee

The ADS_gateway— Internet collects
all the data sent from the Home Area
MNetwork and forward s them outside
thanks to a broadband atways-on
connection giving the possibility to display
the information about energy on any web
portal or a mobile phone.

customer preferences.

e s | *‘Mﬂu o
The Smart Appliances receive the
data from the Smart Meter (power)
and the ADSL box (tariff) and
manage their process according
to the power avaiability and the
energy cost in agreement with the

The Smart Meter
manages the certified
information related to the
electrical consumption.

Energy@Home is a
collaborative project
among different industries.

The aim of the project is to
develop a communication
infrastructure that enables
provision of Value Added
Services based upon
information exchange related
to energy usage, energy
consumption and energy
tariffs .

Energy@Home aims to
leverage existing
standards, in particular the
Zigbee wireless technology.

The resulting protocol will
be open to any stakeholder
that will be free to define its
own services and supporting
business models, while being
assured that the common
communication platform
will be able to ensure
interoperability among

’77;.,:},&;7 gf-m platform of different vendors
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Thank you!

edi.fabbro@electrolux.it
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