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Energy@home system



Trial kit composition



Functionalities
v'Energy awareness (kWh, €)

v’ Total House, per-device, stand-by

v'PV Production: forecast & comparison with

actual

v’ Real-time visualization of buy/sell/self energy

v'Scheduling (PV + time of use pricing)
v'Overload warning

v"Weekly summary per-device usage reports

(includes also stand-by report)
v'Consumer’s Behaviour Social comparison

v'Energy efficiency suggestions



Scouting and deploying

Users selection considered different type of homes, family numerosity, geographic area,
technology inclination.



M al N q u ant|tat|ve resu Its * [Limited statistical value (sample size)
. * Users with PV installation not included yet
from the trial

Consumption If extended to full country (Italy) — means reduction of 5.6 TWh, avoiding
reduced by 9% emission of ~ 3 M tons of CO2 with average saving of ~ 40 €/user/year
Opportunity to From 8 users with installed power above 3 kW, only one actually uses it
limit installed

ower to 3 kW . . :
P With current prices, at same level of consumption, a 3kW contract saves more

than 180 €/year (vs. 4.5 kW contract)

Moving ~5% of Impact is bigger than the mere night/day tariff scheme
consumption to

off-peak periods

Reduction of For many users, just a simple and free way to save on electricity

stand-b
consum:)tion by Biggest saving: 80W reduction, i.e. 700 kWh/year = ~130 €/year

~15%



Indesit Smart Appliance: Smart Aqualtis

Smart Aqualtis is the first Indesit washing machine designed to be integrated in
“Smart” ecosystems, covering a wide range of use cases

» Estimated power consumption and cost for the washing cycle
Energy & Cost ) Real time energy and power consumption

Awareness » Smart Meter Mirroring on the display

Coaching » Visualization of generic text messages

» Per-phase schedulable to optimize power
Energy Mgmt consumption and avoid power overload
» Safe mode in case of emergency

» Early overload warning when selecting cycle
Optimal Start

» Scheduling of the starting time to ensure the cheapest or
the greenest cycle, always respecting the users constraints



Functionalities: Energy and cost awareness

Washing machine User Interface



Functionalities: Overload control and warning

» Scheduling of the appliance to avoid the overload

before scheduling After scheduling

» Warning if available total power is not sufficient to run a cycle

» Notification of Home Domain Overload



Functionalities: Scheduling

» Scheduling of the appliance when the energy is cheaper

Time now

» Scheduling of the appliance when the energy is greener

Time now

—




Collecting washing machine data

Energy data from Telecom Italia DataBase

Every 2 minutes:
* WM energy consumption
* WM power consumption

Washing data directly sent by the washing
machine to Indesit data base

For every cycle executed:
* type of cycle
* selected temperature, spin, options
 day/hour of execution
* duration of the cycle



Washing data analysis

More than 4000 cycles data collected and available to analyze user
habit and appliance performance.



Washing data analysis



Washing data results

General habit and preferences of the users have
been collected

Habit changes are also measured, induced by
web portal and wm display awareness and to
the newsletter



Focus group and Questionnaire results
Main Insights

Washing machine usage is INTUITIVE

Information on the washing machine
display is USEFUL

Washing machine consumption: looking for the best cost changing cycle and
temperature

Active overload management , defining user priorities on the devices

Automatic energy cost negotiation with the smart grid



Interoperability

Smart Aqualtis is a key element in several european trials related to
the smart home and to the smart grid:

e disseminating the E@h specifications and protocol
* proving the effectiveness of the use cases
e paving the road for an ecosystem



British Gas Trial (UK)

The UK’s biggest smart grid project www.networkrevolution.co.uk

= 14,000 homes and businesses, mostly in the North East and Yorkshire, will be
involved in this innovative £54 million project, helping to find ways for customers
to reduce both their energy costs and carbon emissions

* |n the years to come 14000 customers in the north east of UK will test smart grid,
smart meters, low consumption devices, smart appliances, electric cars, heat
pumps, photovoltaic panels

= White Goods trial (Mar 2013 — Dec2014) : 150 E@h Wm involved to better
understand how intelligent white goods could be used for load management and
to support electricity networks.

= Use cases: Time-based-tariff or on-demand operation



E-ON trial (UK)
E.On Thinking Energy program: 3 complementary trials in Sweden, UK and Germany

" |ndesit Company will be involved
in the UK trial where up to 75
users in Milton Keynes will use in
an incremental way smart
services and devices (heating,
washing machine, heat pump,
electric car)

= Trial target (30 E@h WM, May
2013 — Dec 2014): identify any
changes on the cost, confort and
carbon benefit for the trialist



Power Matcher trial (NL)

http://www.youtube.com/watch?v=2z40pVwWYWYE

0



ENEXIS trial (NL) 1/2

Understand the customer reaction to a flexible usage of energy, based on economic incentive
through time to use tariffs and the usage of micro generation (PV) inside the house.

Where: The Netherland (Breda and Zwolle)
What: 300 Smart Aqualtis
When: from August 2012 -> December 2015

Time to Use Tariffs (example)

Demand Side Management
- Promote energy efficiency and cost saving through time to use tariffs (cheap mode)
- Promote eco-behavior and cost saving through PV generated energy (green mode)
- Integration with the thermal control of the house




ENEXIS trial (NL) 2/2



Thank you!



