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(57) ABSTRACT 

An electronic System for power consumption management 
of one or more domestic appliances is routinely informed on 
actual energy tariff through a network control unit or through 
a predetermined time-table Stored in the System. A user 
interface of the electronic System is provided where the user 
can Set his preference concerning the Switch-on time of each 
appliance and/or function thereof and read the related esti 
mated energy consumption and/or energy cost of the appli 
ance Working program. 
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Shutoff threshold 

s time threshold 2 time threshold n 

Intervention on appliances with priority 1 
Intervention on appliances with priority 2 

Intervention on appliances with priority in 
Time 

FIGURE 3 

Customer interaction: 
- define objectives (i.e. save money) 
- planning daily activities (dishwasher, thermostat, ...) 
- define device priority 
- define function priority (for Smart & Intelligent Appliances) 
- define energy demand for the devices connected to 
Intelligent plugs 

Utility 
-Costs & Smart Appliances 

tariff's plan Negotiation cycle : 
-Contract - Energy saving request 

restrictions & limits -Start/stop request 
-Recalculated energy - Actual consumption 
demand proposal 

Intelligent Appliances 
- suspend or delayed functions 

- start/stop commands intelligent plugs 
Startistop command 

FIGURE 4 
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ELECTRONIC SYSTEM FOR POWER 
CONSUMPTION MANAGEMENT OF APPLIANCES 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to an electronic sys 
tem for power/energy consumption management of one or 
more domestic appliances, which is routinely informed on 
actual energy tariff through a network control unit. 
0003 2. Description of the Related Art 
0004 JP-A-2000214186 discloses a power consumption 
management apparatus for enterprise with an electronic unit 
that measures total amount of power consumed by electrical 
equipment. EP-A-1136829 discloses a process for measur 
ing the energy consumption of a plurality of appliances 
connected to a power network in which each Switching-on or 
Switching-off of each appliance is detected through a spe 
cific high frequency Signal injected in the network. DE-A- 
3935 102 discloses a process for varying the load on a power 
System by injecting Signals into the System using an audio 
frequency Signal generator. 
0005 Daily energy demand isn't flat; peaks of energy are 
generated during the day which creates variable demand and 
increases a utility company's charge to consumers. To avoid 
dangerous blackouts utility companies are Searching for 
ways to Smooth energy demand by offering advantages to 
customers who are able to control their power consumption. 
0006 Consequently, it would be advantageous to design 
a new generation of appliances that are able to manage 
power consumption with different tariffs on the base of 
signed power Supply contract. 
0007 One of the aims of the present invention is to 
implement a power management System to help the con 
Sumer in Saving energy and money. Another object of the 
present invention is to make the user aware of potential 
energy cost Savings in Selecting different delayed Switch-on 
times for each appliance. A further object of the present 
invention is to provide a System which comprises an user 
interface through which the user may also input a predeter 
mined energy cost Saving target referred to a certain fixed 
time (week, month), the System being able to Select the 
proper times for Switching-on the appliances in order to get 
the energy-savings target. 

SUMMARY OF THE INVENTION 

0008. The electronic system according to the invention is 
characterized by the features listed in the appended claims. 
Thanks to Such features, the electronic System according to 
the invention may: 

0009 allow a powerful and direct user interface 
designed for a simple and easy understanding in 
using energy profiles and priorities Selected by the 
uSer, 

O010 Support CuStOmer ener y-Savin S objectives 
i.e. elaborate a new plan to Save a certain amount in p 
week); 

0011 avoid power shutoff due to energy demand 
peaks by Setting dynamic priorities among products 
or product functions (i.e. delay defrost to reduce the 
power consumption); and 
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0012 manage the appliances in a coordinated way in 
order to execute the activities defined in a daily/ 
weekly plan (i.e. start the washer to finish at 18:00 
and start the dishwasher to finish before 7:00 by 
using the cheaper tariff) 

0013 The electronic system according to the present 
invention may also be able to interact with the utility 
company information center (thorough power line or TLC) 
to routinely collect information about contract terms and 
restrictions like daily/weekly/monthly/seasonally tariffs, 
peak limit and/or penalty. 
0014. In another embodiment the electronic system may 
be able to negotiate with the utility company backend for a 
possible reduction of energy consumption in front of 
unplanned lack of power. 
0015 The electronic system according to the invention is 
preferably linked to So called “intelligent plugs” (i.e. plugs 
which can interrupt electrical Supply to appliances on the 
basis of a specific signal on the power network) in agreement 
with priorities fixed by the user. 
0016. The electronic system may comprise the following 
hardware Subsystems: 

0017 display and keyboard: where the user can set 
his preferences, power priorities, fixed objectives/ 
targets and read the estimated power consumption or 
warnings of the home appliances, 

0.018 microprocessor running a power management 
Software; 

0019 data transmission device (appl. modem) that 
permits the data connection with the appliances and 
intelligent plugs (wireless RF, bluetooth, 812.11b/a, 
wired and/or power line); 

0020 power meter which can be an external device, 
integral with the network, in order to make possible 
its installation in a different place (for instance near 
the main power Switch); 

0021 optional serial/usb interface to exchange data 
with a personal computer or telecom modem. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0022. The present invention will be described in details 
with reference to the appended drawings in which: 
0023 FIG. 1 is a schematic view which shows how the 
electronic System according to the invention interacts with 
the user, the appliance and other elements linked by a data 
transmission network; 

0024 FIG. 2 is a schematic view of a hardware sub 
System of the electronic System according to the invention; 
0025 FIG. 3 is a schematic diagram showing a power 
management model according to the invention; 

0026 FIG. 4 is a schematic flow-chart showing the data 
flow of the power management System according to the 
invention; and 

0027 FIG. 5 is an example of user interface used with 
the electronic System according to the invention. 
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DETAILED DESCRIPTION 

0028. With reference to FIG. 1, the power management 
algorithm which drives the electronic System according to 
the invention can have two main functionalities identified by 
the user, an “on line” functionality and a “run time” func 
tionality. 
0029. The “on line” functionality supports the customer 
through the display associated to the electronic System, in 
defining the initial Settings of the System like: 

0030 daily/weekly plan for appliances manage 
ment. The power management algorithm analyses 
the requests and checks the feasibility taking into 
account the utility company contract limitations and 
the appliances energy consumption; 

0031) objectives, appliances and function priorities 
inside appliance. Starting from the user's input the 
algorithm is able to elaborate and propose a new 
daily/weekly plan taking into account energy tariffs, 
utility company contract restrictions and number of 
appliances present in the network and their energy 
consumption. In front of any modification, requested 
by the user, of the proposed plan the algorithm 
elaborates the impact on the original objectives (for 
instance an increase of the energy cost); 

0032 energy consumption and priority for appli 
ances connected through intelligent plugs. 

0033. The “run time” functionality of the power manage 
ment algorithm may perform at least the following activities: 

0034 continuously process the customer settings 
and the utility tariffs to re-planning the daily activi 
ties at any time it detects a change; 

0035) send commands to the appliances in order to 
complete the daily/weekly plan; 

0036 continuously check the energy consumption 
by means of a meter device belonging to the elec 
tronic System to avoid critical situations due to 
energy consumption peaks that can generate danger 
ous shutoff. When information on energy consump 
tion is not provided by the network, a device can be 
used which is formed by an instantaneous energy 
meter and by an appl. modem (FIG. 2). This latter 
allows an integration in the electronic System and a 
possible installation of the device nearby the main 
power Switch. Two critical Scenarios are considered: 

0037 1) Start of appliance. Each appliance before 
Starting a program cycle asks for the authorization 
to the power management algorithm. The algo 
rithm checks the actual energy consumption and 
verifies if the requested energy is available. When 
the requested energy is not available, the power 
management algorithm is able to negotiate with 
the appliance the possibility to run an energy cost 
Saving function or to force the Start of an alterna 
tive energy cost Saving function. An alternative 
Scenario can be that the power management algo 
rithm stops (or pauses) low priority appliances in 
order to have enough energy to fulfil the request of 
higher priority device. 
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0038 2) The energy consumption is higher than 
the security threshold. When the power manage 
ment algorithm detects a high level of energy 
consumption, (over the Security threshold), the 
algorithm may stop or pause the appliances or 
functions inside appliance with lower priority 
level. After a defined time and a complete discon 
nection of the appliances with priority 1, if the 
energy consumption is not yet below the Security 
threshold the algorithm Starts the procedure to 
Start or pause the appliances with priority 2. 

0039 FIG. 3 shows the area of intervention and the 
methodology adopted by the power management algorithm 
to avoid shutoff. The security treshold 1,2,... n are defined 
by the electronic control System on the basis of the input/ 
targets selected by the user. The time threshold 2 is reached 
after a predetermined amount of time in which the energy 
consumption of home appliances is above the Security 
threshold 1. This is due to a normal practice in shutting off 
if high power consumption level is maintained longer than 
a predetermined time. This is the reason why of the “L” 
shape of the Zone of Security threshold 2 and n. 
0040. As highlighted in FIG. 4 the interaction between 
the electronic System and the appliances is more or leSS 
Sophisticated in relation of the “intelligence' of the appli 

CC. 

0041 A“smart” appliance with power management (PM) 
features is able to provide the PM functionality also in a 
Stand-alone mode. In fact in this case the appliance is able 
to collect the actual energy consumption and manage the 
transaction to the status (i.e. normal function, energy cost 
Saving function, pause and delayed start) as required by the 
energy availability. In addition the Smart appliances with PM 
features is able to coordinate its interventions with the global 
management led by the electronic System opening a nego 
tiation cycle to maximize the appliances performances rela 
tively to the available energy. 
0042. On the contrary, an “intelligent” appliance without 
PM features is able to provide the PM functionality only 
interacting with the electronic System hosted by a “Smart' 
appliance or by a specific stand-alone device. The PM 
algorithm running in the electronic System is able to drive 
the appliances not only providing the Start, Stop and pause 
command but also running energy cost Saving functions. 
0043. The electronic system can be used with traditional 
(or non-intelligent) appliances since these can be controlled 
by intelligent plugs and can participate actively to the PM 
process. Each intelligent plug is able to provide on/off 
functionality and if possible to drive the energy consumption 
with continuous power regulation. 
0044) The electronic system can host a set of software 
algorithms that can run on different devices placed in house 
network or outside but “online” connected. Examples of “in 
house' devices are: 

0045 An ad hoc intelligent device connected in the 
home network 

0046 A Smart appliance hosting the PM algorithms. 
0047. An home gateway or a customer PC 

0048 Alternatively the PM algorithm can be also distrib 
uted on Separated devices (for example the "on line” func 
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tionality can be on a PC to make easier the user interaction 
while the “run time” functionality can be hosted inside an 
appliance). 
0049 Warnings and alarms are foreseen every time that 
the PM algorithm detects a critical event, interacts with the 
appliances to avoid dangerous situation or finds problems to 
complete the forecasted daily/weekly energy-saving plan. 
These messages can be displayed in different ways on 
different devices for example: 

0050 Graphic, alphanumerical and/or sound mes 
Sage for PC, appliance with high level display, 
gateway or Stand alone display connected to the 
home network; 

0051 Warning/alarm code and buzz for appliance 
equipped with more Simple user interface. 

0.052 When the electronic system is hosted in a “smart” 
appliance, the related Software is essentially composed by: 

0053) a NMT (Network Management Tool) program 
which is able to establish a reliable connection with 
other devices and find the Sources of information that 
needs, and 

0054) a “smart application” software that manages 
the power demand of the appliance by interpreting 
the energy tariffs and shows the available alterna 
tives to customer on the user interface or by network/ 
remote interrogations. 

0055) The NMT program starts at first time the user uses 
the appliance. This shell announces the appliance to the 
other Smart appliances already working in the house (com 
munity) and integrates itself on the home network environ 
ment. The main goal of this Software is to maintain the list 
of Smart appliances that are working in the house, built the 
priority list and share the real time data to other Software 
layers. The main goal of the “Smart application' Software 
shell is to avoid power shutdown reducing the instant power 
consumption before to reach the power peak limit or critical 
Situations. 

0056. This application, before starting a working cycle of 
the appliance, checks if there is enough energy to avoid 
shutoff and eventually asks to other Smart appliances, with 
lower priority, to reduce their power consumption. 
0057 The “smart application” software can support inno 
Vative Services to increase the customer Satisfaction likes: 

0.058 PxU (Pay for Use) functionality 
0059 Remote maintenance of the appliance. 

0060. In the preferred embodiment of the present inven 
tion (FIG. 5), the electronic system has a user interface 
preferably placed in an appliance. Such user interface has 
been designed to be extremely simple and easy to use. The 
idea is to add minimal modifications to Standard user inter 
face, Since two keys are enough: the Selector key S and 
remote key K. 
0061 Pressing the selector key on the appliance, the 
display Scrolls through a variety of opportunities showing 
the corresponding charges (Euro, S/cent or other currency). 
The user accepts a Selection by pressing the usual start key. 
The appliance will start its working based on the time (the 
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input can be a delay time or the time on which the appliance 
has to start actually its program) and corresponding charge 
that was displayed. 
0062) The user interface may show the delay or the time 
when will start the service. 

0063. The optional remote key is preferably added to 
permit the remote control feature and check the Status of the 
appliance from cellular phone or browsing by Internet 
connection. 

0064. To explain more in detail the user interface, refer 
ence is made to its implementation in a washer (FIG. 5). 
0065. The customer sets the washing cycle by turning the 
program knob of the washer (not shown). Next, the Selector 
key S is pressed and the user interface (UI) shows the charge 
C if the washing program is started immediately (delay= 
00-upper part of FIG. 5). 
0066 By pressing the selector key Sagain the application 
program evaluates and shows the first alternative to Save 
money. 

0067 Middle portion of FIG. 5 suggests to wait 2hours 
and 20 min (display T) and to pay 60 eurocents (about S0.70) 
for the Washing cycle. Now, the customer can accept the 
Suggestion by pressing the start key (not shown) or look for 
a new alternative by pressing the Selector key S again. 
0068 The new alternative suggests to wait 8 hours and 20 
min and to pay only 20 eurocents (about S0.23) for the 
Washing cycle. Again, the customer can accept by pressing 
start or select the first option by pressing the Selector key 
again. 

0069. If the user presses more times the selector key the 
display Scrolls between the alternatives. 
0070 The user accepts a selection by pressing the start 
key. Then appliance will Start running based on the time and 
corresponding charge that was displayed. 
0071. The introduction of the home electronic system for 
power consumption management provides benefits to both 
the utility company and customer. 
0072 The utility company takes advantages mainly from 
the possibility to interact “on line” with the house control 
ling actively the energy consumption in order to avoid the 
peaks and balance the energy demand during the day. This 
can be done by utility company in two different interaction 
levels: 

0073 I. By sharing the home energy consumption value 
and the contract limits forcing the electronic System to 
maintain the energy demand under the upper limit. 
0074 II. By disconnecting more appliances in more 
houses. The electronic System represents the device to 
interface the home and negotiate Switch off or energy cost 
Saving functions for the connected appliances. 

0075) The main customer benefits are: 
0076 Avoid shutoff or penalty due to peaks on home 
energy demand. 

0077 Save money planning the use of appliances 
when energy tariffs are cheaper to exploit all oppor 
tunities of energy market deregulation. 
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0078. The PM system is able to find the best planning 
taking into account the user needs and the energy cost tariffs 
imposed by the utility company. 
We claim: 

1. An electronic System for power consumption manage 
ment of one or more domestic appliances, the System 
comprising: 

a user interface configured to allow a user to Set a 
preference concerning the Switch-on time of each appli 
ance or function thereof and to read estimated energy 
consumption or energy cost of operating each appliance 
based on actual energy information obtained through a 
network control unit or a predetermined time table. 

2. The electronic System according to claim 1, wherein the 
user interface further comprises inputting means for Setting 
a predetermined energy cost Saving target. 

3. The electronic System according to claim 2 wherein the 
energy cost Saving target is displayed as money Saved 
referred to a predetermined time. 

4. The electronic System according to claim 1, wherein the 
System is able to control the total power consumption of the 
appliances by Setting priorities or time planning among 
appliances according either to user preferences or to actual 
energy information. 

5. The electronic System according to claim 1, wherein the 
System is hosted in a specific device connected to a home 
network. 

6. The electronic System according to claim 1, wherein the 
System is hosted in an appliance connected to a home 
network. 

7. The electronic System according to claim 1, wherein the 
user interface comprises a display which can show, when a 
Selector key is activated by the user, the cost of running a 
working program of the appliance for a certain delay time, 
the Selector key being configured to enable a Scroll among 
different costs at different delay times. 
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8. The electronic System according to claim 1, wherein the 
System is configured to be connected to a plurality of devices 
able to interrupt electrical Supply to appliances according to 
priorities Selected by the user through the user interface. 

9. A process for managing the power consumption of one 
or more domestic appliances, in which an electronic System 
is routinely informed on actual energy tariff through a 
network control unit or through a predetermined time-table, 
the proceSS comprising the Steps of 

Setting preferences concerning a Switch-on time of each 
appliance; and 

getting information on the related energy consumption 
and/or energy cost. 

10. The proceSS according to claim 9, further comprising 
the Step of defining a predetermined energy consumption 
treshold and Switching off the appliances when the actual 
energy consumption is higher than the predetermined tresh 
old. 

11. The process according to claim 9, further comprising 
the Step of Switching off appliances or function thereof when 
the actual energy consumption remains within two energy 
consumption tresholds for more than a predetermined time. 

12. The process according to any of claim 9, further 
comprising the Step of Stopping, pausing or starting power 
Saving functionality of appliances based on priorities and 
targets Selected through the user interface. 

13. The process according to any of claim 9, futher 
comprising the Step of checking if the power level in a power 
network is Sufficient for allowing an appliance to be 
Switched on. 

14. The process according to any of claim 9, further 
comprising the Step of carrying out a negotiation with a 
utility company for maximizing the appliances perfor 
mances relatively to the available energy. 

k k k k k 


