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(57) Abrege/Abstract:

A computer system for household energy management having a sensor hub Including environmental sensors for sensing the
environment within a household, a usage data communications link providing a data link to. a device adapted to measure the
electricity consumption of the household and a remote data communications link providing a data link to a remotely located
computer processor, programmed to provide an Intelligent power manager wherein the intelligent power manager recelves usage
data describing the energy consumption of the household from the sensor hub approximately in real time.
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(57) Abstract: A computer system for household energy management having a sensor hub mcluding environmental sensors for sens -
ing the environment within a household, a usage data communications link providing a data link to. a device adapted to measure the
electricity consumption of the household and a remote data communications link providing a data link to a remotely located com-

o puter processor, prog

rammed to provide an intelligent power manager wherein the intelligent power manager receives usage data de-

scribing the energy consumption of the household from the sensor hub approximately in real time.
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Sensor Hub with Power Manager

Technical Field

This invention relates to a system for managing household energy meluding an mielligent

SENSOr unit.

Background of the Invention

The following references to and descriptions of prior proposals or products are not intended to
be and are not 1o be construed as statements or admissions of common general knowledge n
the art. In particular, the following prior art discussion does not relate to what is commonly or
well known by the person skilled in the art, but may assist in the understanding of the
inventive step of the present invention, of which the identification of pertinent prior proposals

is but one part.

T}:x,ef'e is currently world-wide concemn about the level of use of electrical energy for both
domestic and commercial uses. In part this concern is based on the greenhouse gas production
associated with the generation of electrical energy, and the contribution of that greenhouse
gas to anthropogenic global warming. There is also a concem for the capital cost involved in
building the electricity generating plants and electricity distribution networks required to

generate and distribute an increasing amount of electricity.

A significant contributor to the encrgy usce of houscholds is the audio visual equipment
including multiple devices such as televisions, television decoders, television recorders and

sound equipment now found in virtually all homes.

Efforts have been made to reduce or control the use of energy by television receivers and.
assoctaied andio vispal equipment, m particular with the use of standby power controllers, and
these have met with considerable success. However, the inflexibility of control of standby

power controllers has been a barrier to their adoption and use,

Disclosure of the Invention

Accordingly, in a first aspect this invention provides a sensor hub forhousehold energy
management including environmental sensors for sensing the environment within a
household, including a vsage data communications link which provides a data link to a device
adapted to measure the electricity consumption of the household, which may be, among other

devices, & Smartmeter or a current clamp, further tincluding a remote data communications
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link providing a data link to a remotely located intelligent power manager.

In preference, the environmental sensors are one or more of a temperature sensor, an infra-red

detector, g hight detector and a proximity detector,

In preference, there is a user interface data hnk which provides a data link to a mobile
computing device, said mobile computing device running software to provide a user interface

for the sensor hub,

In preference, there 1s a control communications link which provides a data link to a standby

power controller.

In preference, the sensor hub includes a detector adapted to detect use of an audio visual
remote control unit, and to provide an indication of said detection to the standby power

controller.

Tn preference, the indication of defection causes a timer to be reset, the standby power
indicates that a defined period has elapsed since the last detected use of the remote eontrol.

In a further form, the mvention may be said to lie in a computer system for household energy
management including the sensor hub, further including a computer processor remote from
the household, programmed to provide an intelligent power manager wherein the intelligent
power manager recetves usage data describiny the energy consumption of the household from

the sensor hub approximately in real time.

In preference, the intetligent power manager analyses the usage data to ascertain the energy

use and identity of at least one individual appliance in the household.

In reference, the intelligent power manager receives from the household information

including household characteristics being any one or more of houschold energy usage,

housebold makeup, household dwelling description and household geographic location,

The mntelligent power manager, having determined that a more efficient version of the at least
one appharice 1s available, provides a recommendation of a replacement appliance to the
sensor hub for display to a householder.

In preference, the intelligent power manager receives household information and usage data

from a plurality of households.

In preference, the intelligent power manager analyses the household information from the
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phurality of households to determine similar households based on a defined degree of
simlarity for one or more household characteristics, the intelligent power manager
determining an average value for an element of the usage data from the similar households,
determimng variance information being a desceription of the difference from that average for
an individual household, and transmiiting that variance information to the sensor hub in that

household for display to a householder.

The mteligent power manager analyses the household ifonnation and the usage data to
determne one or more reqasons that a first household has greater energy usage than other
households with similar household information, the mtelligent power manager
communicating the reason to the sensor hub of the first houschold, allowing the houschold to
make changes to save energy.

In preference, the changes to be made are changes to household habits or energy usage
patterns.

In preference, m addition or in the alternative, the changes to be made are changes to
household appliances or changes to the household dwelling.

Tn a further form the invention provides for standby power controller including a control data
link to a sensor hub, wherein the standby power controller recetves from the sensor hub
indication of the use of an audio visual remote control m the vicinity of the sensor hub.

In preference, the standby power controller transmits data descnibing the operation of the
standby power controller to the sensor hub.

wherein said sensor hub 1s adapted to detect use of an audio-visual remote control device,

Brief Description of the Drawings

......

connection with the accompanying drawings in which:

Figure | is a representation of a standby power controller incorporating the invention;
Figure 2 shows a household including a standby power controller of the invention;
Figure 3 shows a household including a sensor hub of the invention;

Figure 4 shows a household information collection screen for an intetligent power manager;
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Figure 3 shows g home screen for an intelligent power manager;

Figure 6 shows a tariff display screen for an intelligent power manager;

Fipure 7 shows a screen of an mtetligent power manager showing a comparison with a typical
household:

Figure 8 shows a block diagram of the operating units of an embodintent of the invention.

Referring first to Figure 1, it 1s to be nnderstood that this is a general representation of an
installation including a standby power controller (SPC) mcluding the invention and is
tHustrative only, It 15 not mitended to hmit the number or configuration of continually powered
or switched or monitored main outlets, or of communication interfages or other functional

modules.

Figure 1 shows a representation of an SPC including an embodiment of the current invention.
An SPC 15 a device which controls the flow of electrical power to one or more connected
appliances such that when one ormore, or a particular one, of the connected appliances enters
a low power consumption “standby” state, the electrical pewer supply to one, all or selected

ones of the connected appliances is interrupted.

The SPC 100 receives electrical power from a General Purpose Outlei 103, via power cord
102.

The SPC includes Monitored and Controlled Outlets 104,105 106, 107 The SPC also includes
Uncontrolled Outlets 108, 109, In general, any number of Monttored and Controlled outlets
and Uncontrolled Outlets may be provided. In an embodiment, the Uncontrolled outlet may be
absent.

Monitored and Controlled Outlet 104 supplies electrical power to a television 10, Further
Monitored and Controlled Qutlets 1085, 106 may provide clectrical power to other andio-vigual
equipment, for example a DVD player 111 and audio equipment 112, In an embodument
having only one Monitered and Controlled ontlet, multiple devices may be powered from the

~ one outlet using a powerstrip. In any embodiment, multiple devices may be powered from one
Monitored and Controlled outlet using a powerstrip.

The SPC includes sensor b 101 which is connected to SPC base unit 100 by wired data and

power connection 116, Power for the sensor hub 101 is provided by connection 116. Data
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commurication, umng any convenient protocol, is also provided by conirel data link 116, In
other embodiments, the sensor bub may be separately powered, and the contrel data link may

be a wireless link.

The sensor huly includes a user interface which is provided as software running on a tablet
compuiter, smartphone or general purpose computer, which is in data communication with the
sensor hub, ina preferred embodiment by wireless means. In the illusirated embodiment,
there 1s provided a smartphone 120 which 1s in data communication with the sensor hub via

Bluetooth user information data hink 121. Any other convenient protocol may be used.

In order to save energy the SPC operates to remove the power supply from Controlled and
Monitared outlet 104 and hence from the attached television, whenever the television is

detected to not be in use.

Modern television sets and other audio visual equipment, when tumed “off” by the remote
conirol, enter & low power “standby” state, in which energy is still consumed, although at a
sigmificantly lower level that when the device is nommally “on”. When the television is in this

standby state it is not in use, and the power supply to it may be cut to save energy.

I35 also the case that television sets may be left on for extended periods when no user is
viewing the screen. This may happen when a user falls asleep in front of the television, or
when a user, particularly a child or a tcenager, simply leaves the vicinity of the television
without turming the television off. This state may be termed “active standby™. In this state the

television is not in use, and the power supply to it may be cut to save energy.

The SPC may detect that the television has entered a standby state by any convenient means

or combination of means.

The SPC m av also include a power sensor adapted to senise the power drawn through a
Countrolled and Monitored outlet. The power sensor detects characteristics of the power flow
through the cutlet. When the characteristic is such as {o indicate that the television is in a
standby mode the power to the Controlled and Monitored outlet 104, and hence to the

altached television or mouitor is interrupted.

The SPC may include any number of Controlled and Monitored outlets, which may be

monitored and controlled individually or fogether.

The SPC includes means to detect that a user s interacting with the audio visual equipment
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remote control associated with the television or other connected AV equipment. The sensor
hub passes the mformation that an infra-red signal has been detected to the SPC via control

data link 116,

It is likely that a user, when actively watching television, will periodically use the remote
control to change channels, adjust volume, mute commercials, etc. Thus a remote control
signal receiver, such as IR sensor 115 can be used as a usage sensor. 1 no remote control
activity is detected by the IR sensor 115 for a period of time, the assumption may be made
that the television is not m use, and the power supply to the Controlled and Monitored outlet
104, and hence ro the television, s interrupted. This may be achieved by using a countdown
timer which starts from a specific initial value equal to a particular time period, say one hour,
and having this countdown time continuously decrement. Each detected use of the remote
control will reset the countdown timer to the initial value. When the countdown time reaches
zero, there has been no remote control activity for the tune pertod, and the television i3
assumed to not be in active use and the electricity supply to the Controlled and Monitored
outlet 104, and hence to the television, 1s interrupted. In other embodiments, the measurement
of the period of time in which no remote control use has been detected may be by any

convenient means, for example, a timer which counts upwards to a particular value.

It may be sufficient to determine that a user 1s present in the vicmity of the television in order
to decide that the television should not be turned off. The sensor hub may include anv suitable
sensor which may be used for determining that a user is present and thus that power to the
television should not be interrupted. These include, without limitation, passive IR sensors,

detoctors.

Whatever means is used to determine that the television is on, but not in use, it is unlikely to
be completely free of false positives, that is, determining that the television 1s m active
standby and not in use when the television is in fact in use, If the television is turned off when
a user is still watching a program, the user will be frritated. Repeated occurrences are likely to

lead to the power control function of the SPC being bypassed, preventing power savings.

active standby, a warning is given to alert any user to the imminent shutdown of the power to
the television. In the case where there is a false positive, that is, there is a user watching the

television, the user may react to observing the warning by pressing a key on the remote
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control. The IR signal from the remote control is detected by the IR sensor 115 and the

countdown timer is reset, preventing the power to the television being interrupted.

In the tllustrated embodiment, the SPC commumnicates to the sensor hub that shutdown 1s
immyinent. The warning is given by the sensor hub flashing warning LED 114, In an
embodiment the warning may be provided by the user interface which is provided by the

smartphone 120, or directly by the SPC.

Other methods for warning of imminent shutdown of power to the television may be used. An

audible warmng tone may sound,

Uncontrolied power outlets 108, 109 are optionally provided to allow for powet to be supplied
to devices which should not have the power supply cut when the television is not in use. This
outlet supplies power at all times when the SPC is plugged in. Any number of uncontrolled

outlets may be provided.

Devices other than a television may be connected along with a television to the Controlled
and Monitored outlets. In this case, the total load of all devices will be monitored for the

characteristics indicating that all devices so connected are in a standby or unused state.

A third type of power outlet (not shown) may be provided. This non-monitored, controlled
outlet s not monitored by the power sensor, so the power drawn by any load connected to the
outlet does not contribute to the determination that the monitored load is in a standby or
unused state. This outlet is controlled. When power: is interrupted to the monitored, controlled

outlet 108, power is also interrupted to this outlet.

Figure 2 shows a household, illustrating the function of the sensor hub 101, The sensor hub
101 includes & communication transceiver which allows the sensor hub to communicate with
corresponding transceivers i electrical apphiances 203 1 the consumer premises. In the
illustrated cmbodiment, the communication 1s vig Zigbee links 206. Other communications
links may be used, including other wireless protocols such as wi-fi. Alternative
communication means such as wired Ethernet or powerline signalling systems may be used. A
combination of communication tinks m ay be used, such that the sensor hub has multiple
conununication transceivers.

The sensor hub may include a user interface which is provided as software running on a tablet
computer, smartphone ot general purpose computer, which is in data comnmunication with the

sensor hub, In g preferred embodiment by wireless means,
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In an alternative embodiment, the sensor hub includes a display, and the user interface is

provided as an integral part of the sensor hub.

The sensor hub 101 s m data communication with a device which 1s able to measure the
efectricity consumption of the household in real time or with a high degree of granularity. Ina
preferred embodiment, this device i3 a Smartmeter 201. Electricity is provided to the

which measures the electricity consumption of the household for billing purposes. The
Smartmeter 18 able to commumicate this metering data to the household’s energy retailer for

billing purposes, but may also communicate the data to the sensor hub.

Communications Module (ACM) 207 which includes a transceiver able to communicate with
the sensor hub 101, The ACM 1s able to determine, and to communicate to the sensor hub, the

current power usage of the associated appliance.

I an alternative embodiment, usage data for individual appliances 204 which are not able to
communicate directly with the sensor hub may be determined by analysis of the electricity
usage data from the Smartieter. The usage of particular appliances may be identified by the
characteristic signature of the electricity consumption caused by that use. The ACM is not
essential, nor is the automatic identification of individual appliances and the usage patterns of
those appliances. Improved infarmation can be provided to the householder where this

information is available.

The sensor hub Is also in data communication with a remote Intelligent Power Manager (IPM)
208. In a preferred embodiment, this communtcation i3 via a generic broadband internet
connegtion 209, provided by the household. In other embodiments, communication may be by
any convenient method, including without limitation, a Zigbee network, a mobile data

network, and a dial-up intemet connection.

Figure 3 shows a block diagram representation of a household including the sensor hub. The
household 300 is provided with electricity from distribution system 301, The incoming
electrical energy 18 recorded by Smartmeter 302, The Smartimeter 302 15 10 data
communications with a sensor hub 303 via usage data communications link 306. Usage data

communications fink is preferably a wireless link, which may be provided by any convenient
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The sensor hub is in wireless communication with Intelligent Power Manager 311 via remote
data communications lnk 308, Remote data comminnications Huk 8 ¢reated by a wireless link
to the household router 304, which provides access to the public internet 310, and hence to

intelligent power manager 311.

There 1s also provided an internel access device 305. This may be any device capable of
accessing the internet and displaying a user interface. Without limitation, this may include a

desktop computer, a mobile computing device, a smartphone or a tablet computer.

The internet access device is in datg communication with the intelligent power manager (IPM)

311 via communications link 209 which includes the public internet 310,

The 1PM is a remote computer processer which is in communication with multiple sensor
hubs situated at multiple households. The IPM is able to record and analyse data on electricity
consumption and where available, individual appliance electricity consumption, from multiple

households, tn preference, a large number of households.

The internet access device provides a user interface for the IPM, which in a preferred
embodiment is provided by running an internet browser which displays a user interface from
the [PM. In other embodiment, the internet access device may run an App which provides the

user interface locally, to display mformation from the IPM.

The IPM also records, where available, information regarding the make-up of the households,

the appliances in each houschold, and the geographic location of each houschald.

The IPM monitors and tracks the energy usage patterns of a particular household and
compares this data to similar sized homes preferably in real time, or at intervals significantly
less than the household electricity billing interval, to provide the basis for householders to
compare their energy usage with that of others during particular time pertods.

Data from the household on energy usage and the other data conceming household make-op
- which is of use to compare homes and better profile their energy usage is encrypted and
stored in the IPM.

assess their energy usage over certain time periods, Le. over the last hour, 24 hours, week,

morith, as desired.

This information is displayed by the user interface on the internet access device 305.
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Zingjmfes S shows a dashboard diSpIay from an [PM smm;uarising the current energy use position
of a household. Tt can be seen that the current energy use In watts 18 displayed, in the
illustration, 538.0 watts. The cost of the energy use 1s displayed in dollars per hour, in the
illustration $0.14. based on the current cost of electricity shown, in the illustration 26.80 cents

per kilowatt hour.

The dashboard information concemning cost and budget requires that the IPM know the tariff
rate applicable to the bousehold. Tanffs may not be constant over the day, week, month or
any other time period. The applicable taniff details may be entered by a householder, or the
the houschold.

Figure 6 shows a display from the IPM, showing the time of daya variation of the applicable
tatift

Via the user interface, the householder can enter household description data, which describes
use in the honsehold. The greater detail the householder is willing to provide, the more

accurate comparisons may be mad against other households.

Figure 4 shows an input screen where a householder may enter information descriptive of
therr houschold tn order to allow the IPM to characicnise the houscheld, and to compare
energy usage of the household with energy usage of similar households.

The householder can then choose to compare their energy usage to other households over any
selected time period. The households against which the comparison is made may be selected
by any combination of energy usage characteristics, household characteristics or geographic

characteristics.

*  Presence and type of air-conditioning system
* Type of Hot Water system

* Presence and type of swimming pool equipment
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* Type of heating system
* Type of cooking system
- Type of lighting system
« Physical location

This then allows the householtler to compare their energy usage against similar households to

see how theyv compare it a like for like scenario,

Selection of similar households may be made directly by the householder, or the IPM may
select one or a group of households as the comparison target based on the household
description data.

The IPM compares the energy usage of the households selected by the householder ot by the

IPM as being similar according to these criteria with the energy usage of the target household.
household differs from similar households with different energy consumption in terms of the
differences in the technology utilised in other households in order 1o highlight reasons as to
why their energy consumption is different. This will then allow the houscholder to evaluate

energy efficient products and technologies which may be of value to them.

Fieure 7 shows a display 700 from the IPM of a comparison of a houschold with a typical
household. There is a graph which shows average power used over a specific day. The power
usage averaged over a group of similar homes is plotted 701 as the usage of a typical home.

The actual power usage of the household is plotted 702 a “my home™.

The householder, in this case, is reassured that their power usage is well controlled, compared

to other similar households.

Similarly the IPM will undertake this analysts for individual householders to provide them
with regular (or as requested by the householder) detailed analysis of their energy usage
comypared to stmiilar homes. The IPM can provide recommended energy eff clency options for
the householder which are in use in similar households. Where a similar household has
adopted an energy efficiency measure, the encrgy usage before and after such an adoption 1s
known to the IPM. The IPM can then predict the result of adoption of that same measure by a
target household, taking mto account the effect of any small ditferences between the adopting

household and the target housghold.



CA 02975400 2017-07-31

WO 2016/119010 ' PCT/AU2016/000017
[2

. 25

Links to or information about providers of the recommended technology can be provided to

the use interface for display to the householder.

The IPM analyses and compares households. This data 1s presented to householders for thewr
information, and to allow them to make choices about bebavioural changes which will save
energy. The results of such changes can be simulated, based on households which have been

selected as similar where such behaviours are undertaken.

It is known that behavioural change, while effective and cheap, is difficult to maintain.
Accordingly, the IPM is also able to provide recommendations for solutions which may be

higher cost, but which do not require the effort of changing household habits.

The TPM may recommend retrofit appliance control solutions which automate the
recommended changes in appliance control. This allows the householder to benefit from the

energy savings of such control changes without the need to change habits.

Where the IPM is able to identify particular appliances, these may be identified as being
incfficient compared to other appliances which would perform the same function. For
example, an older, inefficient refrigerator may be identified. The IPM 1s able to recommend
replacement appliances with superior energy efficiency. The user interface may display links
to information about such appliances and information from providers of such appliances. In
an cmbodiment, replacement appliances can be ordercd via the user nterface, and installation

arranged.

The TPM provides the householder with a choice of a range of solutions. These may include
less expensive options which involve only changes to energy use habits. Basic home
automation such as the use of programmable power switches may be suggested. At the most
expensive the replacement of older, less energy etficient appliances with new, efficient

applhiances may be suggested.

The TPM provides an ongoing energy andit function which detects energy inefficiencies in the
household and provides recommendations for selutions.

The IPM can provide the householder with validated information conceming energy
effictency solution payback pertods.

The IPM has access to data over a large number of households, allowing simulations of the

power savings from installation of control measures or of new appliances to be made with
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considerable accuracy, by comparing the performance of those measures or appliances in

similar households. This allows payback periods to be calculated with accuracy.

Omne method for 'Yi’.‘dﬂﬁiﬁﬁj‘Gleéitfiﬁit}? bills by reducing energy supplied by an energy retailer is
the installation of solar or wind electricity generation capacity, with or without accompanying
energy storage capacity such as batteries. The cost of such installations is relatively high, and
is affected by many variables. It is difficult to predict the payback of such generation capacity
nstallations and to calculate whether an mstallation of a particular type or size is
economically advaniageous. Where the electricity utility provides energy under a time of day
tarift, but also pays a feed-in taniif for some or all energy generated by the household
generation capacity, then houschold habits and energy usage paticrns must be factored in. The
sensor hub receives electricity generation data from the generation instaliation. The 1PM is
thus able fo make recommendations and predictions about the performance of any
contemplated generation mstallation, based on real world experience of comparable

households.

The sensor hub may also contribute to allowing the household to participate in demand
response (DR) events. Such events occur when an electricity supply utility has a requirement
to reduce electricity demand for a relatively short period. This requirement 1s communicated
in various ways, but in general some rebate, payment or other benefit is available to energy

users who are able to make the requested reduction in energy consumption.

The sensor hub is able to monitor household loads to locate targe loads in the home including
without limitation, air-conditioning installations and swimming pool pumps that are operated
during periods wherg PR control would be valuable. Finding these homes and selectively
marketing to them automated control solutions so that they can receive financial or other
incentives from participation in future DR events is of value for the householder. An
advantage is also avatlable to the energy supply utility. The utility can locate and target
customers and customer groups for marketing DR solutions instead of simply providing a
blanket DR effort across all customers where some will yield demand reduction benefits and

others will not.

In an embodiment the ACM for a particular appliance may be integrated into the appliance at
manufacture. The sensor hub may include protocols necessary to communicate with the
integrated ACM, or the sensor hub may be able to be programmed in the tield, including by

the ACM, to include the necessary communications protocols.
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In a yet further embodiment, the sensor hub may be provided as a web site provided by the
M, which may be accessed by a user using a general purpose web browser. In this case the
appliances may be provided with means to mdividually access the intemnet in arder to
communicate with the sensor hub. The Smartmeter data may be provided directly to the
sensor hub or IPM by an energy retailer or distributor, being the owner or controller of the
Smartmeter data. In an embodiment, the web site may be hosted by an engrgy retailer or

distributor.

Referring to Figure 8, there 13 shown a block diagram of an embodiment of the invention

showing the operational units of the SPC.

In use the SPC operates to provide power to the television. The power sensor monitors the
power drawn by the television. The power sensor may monitor the current drawn through the
Controlled and Monitored Outlet, or both current and voltage may be monitored. Phase angle
may also be momtored.

The monitored power draw is used to determme the power state of the television. In an
embodiment, a significant drop in the magnitude of the power draw is used to determine that a
low power standby mode has been entered. Other characteristics of the power use may be
used to determine that the television 1s not in use. This may be the presence, absence or a

defined pattern of small tluctuations ot the power draw.

There 1s provided a SPC bady module 860, which houses the electrical and switching

elements of the SPC.

SPC Body Module 800 may include Uncontrolled Outlet 820, which provided electrical
power at all times when the SPC is plugged in. There is provided Controlled Outlet 801,
where the electricity supply to this Controlled Outlet 801 is controlled by relay 805, The
power drawn through Controlled Outlet 801 and optionally Uncontrolled Outlet 820 is
monitored by power sensor 804,

There is provided a sensor hub 825, which has IR Sensor 815 which detects usage of IR
remote control devices. The sensor hub also includes internet interface 809 and Hub CPU
812.

The SPC Body Module 800 further mcludes module connector 802. A module connector 803

1s provided on the sensor hub 825 which is adapted to connect to the module connector 802 on
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the SPC Body Module 800. These connectors provide data connection bétween the SPC hub

and body units. The connection also provides power to the sensor hub.

SPC Body Module 800 mciudes CPU 808. The data trom power sensor 804 15 provided to the
CPU 808. The data from IR sensor 815 is provided, via the Hub CPU to the CPU 808. The
Hub CPU may analyse the raw data received from the IR Sensor in order to determine that it
is a valid IR signal. Only valid IR Signals will be communicated, as data, to the CPU 308. For ‘
example, “rouge” IR from such things as CFL lamps or daylight may be detected by the IR
Sensor. The Hub CPU analyses the received raw data to determine that the detected signal is
in fact a signal from a television or an AV unit remote control. Only when a vahd signal 15

detected is data passed to the CPU 808.

In a preferred embodiment, the CPLJ 808 is the CPU which controls all of the functions of the
SPC, the CPU having been programmed to provide SPC analysis. In other embodiments the
Hub CPU 812 may provide the control of the SPC function,

The CPU 808 analyses data from Power Sensor 804 and the Hub CPU 812 to determing when
appliances connected to the Controlled Outlet 801, such as television 823, are in a low power
standby state or an Active Standby state. When such a determination is made, the CPU 808
controls relay 803 to remove the electricity supply from the Controlled Outlet 801 and thus
from the television 823 and any other appliances connected to the Controlled Outlet 801, This

causes a saving of energy.

When a user again wishes to use the television, the use of the IR remote control is detected by
the sensor hub, and communicated to the CPU 808, CPU 808 operates to restore electrical

power to Controlled outlet 801, and thus to television 823.

The CPU may be programmed to keep track of the power consumption of the monitored load,
both when the load s asing full power and when it 1s in a low power standby state.
Information concerning the number of times the power to the load is interrupted may be
recorded. Whether the power was interrupied because the television was in a low power
standby mode, or because the television was determined to not be in use may also be
recorded. This data may be used to calculate or estimate the energy savings achieved by the
SPC. This information may be transmitted via the communication interface to an external

party such as an gnergy retailer.
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Where reference has been made to infta-red remote controls and corres pondin ¢ mnfra-red

sensors, it will be understood that any form of reinote control and correésponding sensors,

including, without Iimitation, radio frequency remote controls, may be employed.

---------

However, the invention may be equally applied to commercial or factory entities, or any other
discretely measureable, multi-foad instaltation. The term “household™ as used herein is

intended also to cover such entities and nstallations.

Although the invention has been herewmn shown. and described m what 18 conceived to be the
maost practical and preferred embodiments, it 1s recogmsed that departures can be made within
the scope of the invention, which is not to be fimited to the details described herein but is to
be aceorded the full scope of the disclosure so as to embrace any and all equivalent devices

and apparatus.
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CLAIMS
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B

4]

A sensor hub for household energy management including environmental sensors for

a usage data communications link providing a data link to a device adapted to measure
the electricity consumption of the household;

further including a remote data communications link providing a data link to a remotely
tocated mtelligent power manager.

The sensor hub of claim | wheremn the environmental sensors are one or more of a
temperature sensor, a humidity sensor, an infra-red detector, a light detector and a
proximity detector.

The sensor hub of any of the preceding claims wherein the device adapted to measure
the electricity consumption of the household is a Smartimeter.

The sensor hub of claim { or claim 2 wherein the device adapted to measure the
electricity consumption of the household is 2 current clamp.

The sensor hub of claim 1 forther including a user interface data Iink which provides a
data link to a mobile computing device, said mobile computing device running software
to provide a user mterface for the sensor hub.

The sensor hub of any one of the preceding claims further including control
communications link which provides a data link to a standby power controller.

The sensor hub of claim 6 wherein the sensor hub includes a detector adapied to detect
use of an audio visual remote control anit, and to provide an indication of said detection
to the standby power controller,

The sensor hub of claim 7 wherein the indication of detection causes a timer to be reset,
the standby power controller being adapted to remove power from controlled power
outlefs when the timer indicates that a defmed.peri od has elapsed since the last detected
us¢ of the remote control.

one of claims 1 to 8, further including a compuier processor remote from the household,

programmed to provide an intelligent power manager wherein the intelligent power

manager recetves usage data describing the energy consumption of the household from

the sensor hub approimately in real time,
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The computer system of claim 9 wherein the ifn.:t;eiligenlz power manager analyses the
usage data to ascertain the energy use and dentity of af least one individual appliance 1n
the household.
The computer system of claim 9 or claim 10 wherein the intelligent power manager
receives from the household information including household characteristics being any
one or more of household energy usage, household makeup, household dwelling
description and household geographic location.
The computer system claim 10 wherein the intelligent power manager, having
determuned that a more efficient version of the at least one appliance is available,

provides a recommendation of a replacement appliance to the sensor hub for display to a

“householder.

The computer system of claim 11 wherein the intelhigent power manager receives

household information and usage data from a plurality of households.

basced on a defined degree of similarity for onc or more houschold characteristics, the
intelligent power manager determining an average value for an element of the usage

data from the similar households, determining variance information being a description

variance information to the sensor hub in that household for display to a houscholder.
The compuoter system of claim 14 wherein the intelligent power manager analyses the
household infoimation and the usage data to determine one or more reasons that a first
household has greater energy usage than other households with similar household
information, the intelligent power manager communicating the reason to the sensor hub
of the first household, allowing the household to make changes to save energy,

The compuoler system of claim 15 wherein the changes to be made are changes to
household habits or energy usage patterns.

The computer system of claim 15 wherein the changes to be made are changes to
household apphiances or changes to the household dwelling.

The conmipater system of any one of claims 9 to 17, including the sensor hub of any one

of claimis 1 to 8.
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19. A standby power controller including a control data Iink to a sensor hub, wherein the
standby power controller receives from the sensor hub indication of the use of an audio
visual remote control it the vicimity of the sensor hub.

20. The standby power controller of claim 19 wherein the standby power controller
fransmits data describing the operation -of the standby power controller to the sensor
hub.
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