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(57) Abstract: A standby power controller that is adapted to remove the electric power from the attached devices when an attached
television is determined to be not in use. The controller includes a data communication link adapted to provide data communication
with a co-located set top box so as to allow the transfer of usage information from the set top box to th e standby power controller.
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Power Monitoring and Control System

Technical Field

This invention relates to a standby power controller having data commmunication capability.

Backeround of the Invention

The following references 1o and descriptions of prior proposals or products ate not intended to
be and are not to be construed as staterents or admissions of common general knowledge in
the art. In particuolar, 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
mventive step of the present invention, of which the identification of pertinent prior proposals

is but one part.

There is currently world-wide concern about the level of use of electrical energy for both
domestic and commercial uses. In part this concern is based on the preenhouse gas production
associated with the generation of electrical energy, and the coniribution of that greenhouse
gas to anthropogenic global warming. There 1s also a concern for the capital cost mvolved
building the electricity generating plants and electricity distribution networks required to

generate and distribute an increasing amount of electricity.

A significant contributor to the energy use of households is the audio visual equipment
mcludimg 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
associated audio visual equipment, in particular with the use of standby power controllers, and
these have met with considerable success. However, the advent of cable and satellite
television and digital broadeasting, a further device, the so-called set top box, has become
commonplace. The power supply needs of this set top box are complex, and not easily

discerned by a conventional standby power controller.

Disclosure of the Invention

Accordingly, in a first aspect this invention provides a standby power contraller (SPC) of a

type adapted to remove electric power from attached devices when an attached television g
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determined to be not m nse, including a data communication link adapted to provide data

conymunication with a co-located set top box (STB).

In preference the SPC receives data from the STB describing the usage state of a television

connected to the STB. The television is, in general, supplied with electric power via the SPC.

Power is supplied to the television via the SPC. The function of the SPC 1s to reduce power
use of the television, and optionally of other connected AV equipment, by acting fo cut the

electric power supply when the television is not in use.

In preference, the data describing use is derived at least in part from remote control usage
detected by the STB, which is use of a remote control that is used to contrel the televigion or
the STB.

The STB provides a video signal to the television to display broadcast or stored programs to a

User.

In preference, the data describing use is dertved at least in part from reporting the presence or

absence of a video signal being sent to the television by the STB.

In preference, the SPC includes a power sensor adapted to sense the power consumpiion of

the television.

In an embodiment, the SPC includes a remote control sensor adapted to sense use of a remote

control which is adapted to control the television or the STB.

In preference, the SPC includes a processor adapted to analyse any one or any combination of
the power consumption of the television and the data from either remote control sensor in

order to determine a usage state of the television.

In preference, the SPC will operate to remove electric power from the television when the

usage state is determined to be active standby.

In preference, when the television 13 determined not to be in use, electric power 1s withdrawn

from the STB.

It is preferred that the television is not powered down when it 18 in fact in use. Accordingly, it
is preferred that, when the nsage state of the television is determined to be active standby, the
SPC causes a warning of impending withdrawal of electric power trom the television to be

displayed on the television screen.
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In a further embodiment, the processor is provided by the STB, with remote control usage
data being transmitted by the SPC to the STB and the STB commanding the SPC to perforn

the withdrawal of electric power.

Brief Description of the Drawings

The invention will now be described with reference to certain non-limiting

embodiments in connection with the accompanying drawings m which:
Figure 1 is a representation of a standby power controller incorporating the invention.

Figure 2 1s a functional block diagram of a standby power controller incorporating the

invention.

Figure 3 is a block diagram of the /O function of a standby power controller

mncorporating the mvention.

Figure 4 is a block diagram representation of an embodiment of the current invention

including physically separable modules.

Figure 5 1s a block diagram representation of an embodiment of the current invention

whergin the processing power of a set top box 1s utilised.

Detailed description of the drawings

Referning first to Figure 1, 1t is to be understood that this 1s a general representation of an
installation including a standby power controller (SPC) including the invention and is
illustrative only. It is not intended to Himit the number or configuration of continually powered
or switched or monitored main outlets, or of communication mterfaces or other functional

modules.

Figure | 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 or more, or a particular one, of the connected appliances enters
a low power consumption “standbyv” state, the electrical power supply to one, all or selected

ones of the connected appliances is interrupted,

The SPC 100 recerves slectrical power from a General Purpose Outlet 103, via power cord

102.
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The SPC includes Monitored and Controlled Qutlets 104,105,106, 107, The SPC also includes
Uncontrolled Outlets 108, 109, In general, any number of Monitored 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 110, Further
Monitored and Controlled Outlets 103, 106 may provide electrical power to other audio-visual
equipment, for example a DVD player 111 and audio equipment 112, In an embodiment
having only one Monitored and Controlled outlet, 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 is in data communication with a set top box (STB) 101 via daia link 116, Data link
116 miay be provided by any convenient means. Without limitation, this may be a physical
Ik using, for example, USB protocol or any other suitable protocol, including any
proprietary protocol; a dedicated wireless link using, for example, Bluetooth protocol; a
wireless link using a wifi link. The data link may also be provided by the SPC and the STB

having separate internet connections, with communication occurring over the public internet.

The SPC may include an infra-red sensor 113 for receiving signals from an infra-red remote

control.

In order to save energy the STB operates to remove the power supply from Monitored and
Controlled 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
control, enter a low power “standby” state, in which energy is still consumed, although at a
significantly lower level that when the device is nominally “on”. When the television is i this

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

Tt 15 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 g user, particularly a child or a teenager, simply leaves the vicinity of the television
without turning 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.
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The SPC may detect that the television has entered a standby state by any convenient means

of combination of means.

The SPC may also include a power sensor adapted to sense the power drawn through a
Monitored and Controlled outlet. The power sensor detects characteristics of the power flow
through the cutlet. When the characteristic is such as to mdicate that the television is in a
standby mode the power to the Monitored and Controtled outlet 104, and hence to the

attached television or monitor 18 interrupted.

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

monitored and controlled idividually or together.

The SPC may miclude means to detect that a user 13 interacting with the STH 101, the audio
visual equipment and/or the television. In the illustrated embodiment, the IR sensor 113
receives IR signals from a remote control associated with the television, the STB or other

connected AV equipment.

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 recetver, such as IR sensor 113 can be used as a usage sensor. If no remote control
activity is detected by the IR sensor 113 for a peried of time, the assumption may be made
that the television is not in use, and the power supply to the Monitored and Controlled outlet
104, and hence to the television, ts interrupted. This may be achieved by using a countdown
timer which starts from a specific mitial value equal to a particular time period, say one hour,
and having this countdown time continnously 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 time period, and the felevision is
assumed to not be in active use and the electricity supply to the Monitored and Controtled

outlet 104, and hence to the television, is interrupted.

The IR usage detected by the IR sensor 113 may be IR commands directed at the STB, the
television, or another connected piece of ACV equipment. The STB may decode the
commands, but this is not necessary. The SPC may detect any IR remote comrol usage and

use this to infer that a user is present and interacting with the AV equipment.

In many cases the only signal to be displayed by the television 110 will be the video signal

from the STB 101. In this case, should the §TB not be sending a video signal to the television
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for display, it will be the case that the television is not in use, and the electricity supply to the

television may be interrupted to save energy.

The STB 101 is adapted to communicate with the SPC 100 via communications Hink 116, This
communication allows the SPC to determine when the television is not in use, and the

electricity supply to the television may be mterrupted to save energy.

Cormmunication between the STB and SPC may be controlled by etther or both devices. The
STB may communicate the status of use of the television to the SPC. In addition, or
alternatively, the SPC may determine that the television is not in use when the STB does not

communicate, and hence it may be assumed that the STB is uself in a standby or off state.

The STB 1s equipped with an IR remote control sensor. Detection of IR by this sensor may be
commuanicated to the SPC. This detection information may be used by the SPC in the same
way as detection of IR by remote control sensor 113 In an embodiment, remote control
sensor 113 may be absent. The STB may conmumunicate only detection of use of the remote
control associated with the $TB, or the STB may communicate detection of the use of any

remote control.

In an embodiment, the STB may determine when the television s not in use, by a
combination of remote control detection and the video signal sent to the television. The STB
may also be adapted to determine the power state of the television by direct communication
with the television. The STB may provide to the SPC a single signal, indicating that power to
the television should be removed or mamtaimed. This may be provided by any protocol or
convenient means. The signal may be a single high or low logic level, communicated by

direct wired connection between the 8TB and the SPC.

It is possible that other devices in addition to the STB may be connected to the television, and
use the television to display content. Such devices would melude DVD players and VCRs.
Should these devices be in use, the television is likely to be in use, and the power supply to
the television should not be interrupted. Further, in some cases, the television remote control
may be separate from the STB remote control. Functions such as volume may be controlled
only or additionally from the television remote control, Further, the television may have
signal inputs independent of the STB, and may be used independently of the STB.
Accordingly, in an embodiment, the IR sensor 1s able to detect IR signals from remote
controls other than the remote control which is used to control the STB. These may be remote

controls for any device which requires the television to be on when the device 1 in use. The
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IR signals will serve to reset the countdown timer such that the power to the television is not

interrupted.

It may be sufficient to determine that & user is present i the vicmity of the welevision in order
to decide that the television should not be tuwrned off. Any suitable sensor may be used for
deternuining that a user is present and thus that power to the television should not be
interrupted. These include, without limitation, passive IR sensors, ultrasonic sensors, cameras,

any other passive or active movement sensots, and sound detectors.

Whatever means is used 1o deternune that the television is on, but not in use, it ts unlikely to
he completely free of false positives, that 1s, determining that the television 15 n 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 irritated. Repeated occurrences are likely to

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

The SPC includes a warning LED 114, When the SPC determines that the television is in
active standby, the waming LED will flash to alert any user to the mmminent shutdown of the
power to the television. In the case where there is a false positive, that is, there 1s a user
watching the television, the user may react to observing the flashing of the warning LED by
pressing a key on the remote control. The IR signal from the remote control 1s detected by the
IR sensor 113, or by the IR sensor 115 mthe STB, and the countdown timer 15 reset,

preventing the power to the television being interrupted.

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

audible warning tone may sound.

In a preferred embodiment, the SPC is adapted to communicate a warning of imminent
shutdown to the STB via communications link 116, A message indicating imminent
shutdown, and optionally advising a pser what action to take to avoid the shutdown, may be
displayed on the television. This is possible because the STB controls the video signal being
displayed by the television. The warning message may be displayed by interrupting the

television program, or by superimiposing the message over the image being plaved.

When a determination is made that the television is in a standby or active standby, the supply
of electricity to the television 18 removed, thus saving energy which would otherwise be used
by the television in these standby states. When a user again wishes to use the television, the

remote control, which may be associated with the television of the §TB, is operated.
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Operation of the remote control is detected by one or both of the IR sensors, Power is returned
to the controlled outlets. The television is powered up. The television may power up ina
standby mode, in which case, a further use of the remote control is required to bring the

television to a fully operating state.

Uncontrolled power outlets 108, 109 are optionally provided to allow for power to be supplhied
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 Monitored and
Controlled outlets. 1o this case, the total load of all devices wall 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 is 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 18 11 a standby or
unused state. This outlet is controlied. When power 1s interrupted to the monitored, controlled

outlets, power is also interrupted to this outlet.

In further embodiments, power to the STB is provided by one of the Monitored and
Controlled outlets. This may be a dedicated STB Power outlet, which is able to be switched
separately from any other controlled outlets. Tn such embodiments, use of a remote control by
a user to turn on the television or the STB 1s detected by IR sensor 113, since IR sensor {15

on STB will not have power.
Figure 2 shows a block diagram representation of an SPC incorporating the invention.

Mains power i3 supplied to the SPC via plug connection 200. Power is supplied directly to
power supply 207, which provides power for the electronic components of the SPC. Power is
also supplied directly to Always On outlet 202, which is a convenient place to plug in items of
equipment requiring uncontrolled access to power. Power is also provided to Controlled outlet
201 and to Monitored and Controlled outlet 203, The supply of power to these outlets is
controlled by relay 205, The characteristics of the power drawn through the monitored outlet
203 are monttored by power sensor 204, Monttored and Controlled outlet 202 provides power

to monitored AV equipment, in this case television 213,
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There is also provided Communication Interface 209 for two way data communication with
the SPC. Any suitable data communication means may be provided for, including without
linmtation, ZigBee, Bluetooth, wired ethemet, wi-fi and power Hne communication. The

Conununication Interface transmits and recerves data communication to and from CPU 210,

The SPC 13 in data communication with an STB 206, via data interface 208. This may be
provided by direct communication between the STB and the CPU. Alternatively, Data
Interface 208 may be provided via Communications Interface 209, via ethernet, wifi, ZigBee,
ot any other protoco] supported by the Communications Interface and the STB. The STB

provides a video signal to television 213

There may be provided IR Sensor 211, able to detect usage of mfra-red remote conirol
devices. Detection of IR activity may also be performed by the STB, and this information

communicated to the STB.

In an embodiment, some or all of the communication functionality of the Comnwnication
Interface 209 1s provided by the STB, with data being communicated to the SPC CPU 210 via

data interface 208,

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
Momnitored and Controlled Outlet, or both current and voltage may be monitored. Phase angle

may also be monitored.

The monitored power draw is used to deternyne 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 is not in use. This may be the presence, absence or a

defined pattern of small fluctuations of the power draw.

When a determination s made that the television 15 in a standby state, power to both of the
controlled outlets 201, 203 is interrupted by the operation of relays 205, Power to the Always

On ountled 202 is maintained.

The CPU receives data from the IR Sensor and from the STB indicating use of any IR remote

control.

The CPU determines when no IR activity has been detected for a predetermined pertod. When

this oceurs, the CPU flashes the warning LED or provides another warning that the television
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is about to be shut down. If no IR activity is detected in response to the warning, the power to

the television is interrupted.

The CPU continues to monitor IR activity, When IR activity is detected, power is returned to
the Controlled and to the Monitored and Controlled outlets, and thus power is restored to the

television.

In the case where the power to the television s in the interrupted state, the SPC will return
power to the television when IR is detected. In an alternative embodiment, the SPC may
require that the received IR signal is identified as an “ON" command for the television before
returning power to the television. This reduces “false positives” where the SPC reacts to an IR

source which 1s other than the user attempting to turn the television on,

The CPU may be programmed to keep track of the power consumption of the monitored load,
both when the load is using full power and when it is in a low power standby state.
Information concerning the nuniber of times the power to the load is interrupted may be
recorded. Whether the power was mterrupted because the television was in 4 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 mformation niay be transmitted via the communication interface to an external
party such as an energy retailer. The information may also be displaved to a vser vig an

external user interface.
Figure 3 shows a functional block diagram of the SPC of Figure 2.

There 1s an Analysis and Control Block 311, which performs energy usage analysis and

control determinations.

There is a Communication Block 310 which provides data communication functionality and

an 1O Block 312 which provides control and sensor interfaces.

There is an Internet Block 313 which provides a connection to the internet for the SPC. The
physical connection for the internet may be provided in any convenient manner. Without
lintitation, the connection may be provided by wi-fi connection to an existing houschold
router. Internet connection may be provided by direct connection to the data service offered
by a mobile telephony network. Direct wired access to an existing router, cable connection
box or incoming data lne connection may be provided. The internet connection may also be

provided by connection to an STB which has an existing internet connection.
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Communication with an 8TB is provided by STB Communications Block 314. The physical
connection to the STB may be via any convenient means. Without limitation, the STB may be
connected via a wifi connection or a direct wired data communications link. A USB
connection may b provided. As discussed above, the STB may provide access to the internet
for the SPC, with the Internet Block being in direct comumunication with the STB
Communications Block 314, Alternatively, communications with the STB may be provided
by the public intermet, with STB Communications Block 314 communicating directly with
Internet Block 313. In this case, Internet Block 313 will have access to the internet by means

other than via the STB Conununications Block 314.

The International Applicarion PCT/AU2013/000236 which is hereby incorporated in its
entirety by reference includes a description of a hub device. The functions of a hub may be

incorporated tnto an SPC embodying the current invention.

In an embodiment the SPC includes Apphance Network Communications Block 315, The
Appliance Network Communications Block 315 allows the SPC to conmunicate with
corresponding communications means in or associated with appliances in the consumer
prentises, forming an Appliance Area Network (AAN). The SPC Appliance Network
Communications Block 315 may provide physical connectivity using any convenient means.
Without linvitation, this may include ZigBee protocol capability. ZigBee 1s a protocol widely

used for communication with electrical appliances.

Each of the discretionary use appliances wcludes, or is associated with, a Communications
and Control Module (CCM). This CCM includes a fransceiver able to communicate with the
SPC, and means to control, at least i part, the power consumption of the appliance. The
nature of this control will be dependent on the nature of the appliance. For apphances such as
poal pumps, only simiple on/off control may be available. For HVAC equipment, the ability to
control a thermostat setting may be included. Where the HVAC equipment has zone controls,
these may also be available to the CCM. The CUM is able to communicate the state of the
controls to which it has access, to the SPC, and to recetve wstructions from the SPC to change
the state of those controls, The CCM is also able to determine, and to communicate to the

SPC, the current power usage of the controlled device,

The user interface of the SPC, includes functions allowing the consumer to control the hub

tunctionality of the SPC. The SPC is able to identity, or have identified to it by a user, all of
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the discretionary use apphiances which it is able to control. This includes the nature of the

available control in each case, and the power consumption characteristics of the appliance.

In an embodiment, the SPC includes the functionality of an In Home Display (1HD). Atits
simplest, an THD displays the current usage of electrical energy by a household to the
heuseholder. The Communications Block may mclude Metermg Data Block 316, which
receives metering data from an external metering device. The external metering device may
be a Smantmeter, which is a device installed by the supplier of electricity to the premises to
collect metering data for communication to the electricity suppher for billing purposes, which
may also have the capabiity to communicate the data to a householder. Alternatively, the
external metering device may be a device installed independently of the electricity supplier
which monitors the electricity supplied to the household. Such a device may include current
clamps placed around the maim mcoming electricity conductors of the premises to measure

current flow to the premises.

Commonly, an THD will also display the cost of this usage. This information may be used by
the houscholder to modify their electricity usage to minimize costs. Any of the capabilities of

the Communications Block 310 may be used to communicate energy usage and cost to a user.

The communication and control capabilities of the SPC make 1t suitable for use in adaptive
energy saving systems where broader environmental information 1s used to decide how to
control the electricity supply to an appliance. The SPC provides data about the operation of
devices connected to the SPC, and also about the broader electricity usage of the houschold to
ant external party or system. That external party or system may then provide instructions to the
SPC as to when electricity supply should be provided to or withdrawn from the controlled

outlets.

This comnunication and control capability allows the SPC to form part of a demand response
system where electricity usage can be reduced in times of high demand or high costs. The
SPC may perform the function of a hub device, communicating usage data from connected

devices, from the metering data, and front the appliance network.
The SPC 15 then able to receive information gnd mstructions from an external source which
the SPC can use to contrel directly connected devices, or other devices via the appliance

netwark.



WO 2015/103668 PCT/AU2015/000007
13
The SPC may be able to connect, via the Communications Block 310, to an Offer

Aggregation Module (OAM), which is controlled by an aggregator.

An energy retailer 1s also in communication with the OAM. The energy retailer sources the
electricity which the consumer, and all of the other customers of the retailer, require from

electricity generators via an electricity market, which may take a number of forms.

For technical, commercial and political reasons, it 15 not generally possible for the energy
retailer to implement a price regime where there is a direct, or even an approximate,
relationship between the marginal cost per kWh paid by an energy retailer at a given time and
the amount being paid by the consumer using that marginal KWh. Thus the wholesale price
being paid by the energy retatler for the electricity is for the most part either signtficantly less
than, or very much more than, the price which the consumer is charged for that electricity.
This means there is a benefit to the retailer in changing the amount of electricity consumed at
a given mstant by its customer base. In particslar, there 15 a significant benefit to the retailer
in reducing energy consumption at peak times when the retailer is paying far more per kWh
than it is able to charge its customers. There is also some benefit in increasing the amount of
electricity the retatler ig able to sell o its customers at times of low demand, when the retailer

is able to buy electricity at prices far below the price charged to the consumer.

The aggregator, via the OAM, facilitates transactions which provide, at least in part, a direct
relationship between the cost paid by the energy retailer and the net cost of electricity to the

COnSUNCr.

When the energy retailer believes that a reduction in consumption of a particular amount
would increase the return to the energy retailer, the energy retailer formulates a price offer
which is communicated to the OAM. At its most basic, the price offer is an offer of something
of value to the consumer in return for a given reduction in electricity consumption for a given
pertod. The value may be in any form including but not limited to reductions in price for
electricity for the given period or some other period; direct money payments or bill
reductions; goods, discounts on goods or vouchers for goods; services, discounts on services
ot vouchers for services; loyalty points redeemable for value; any other offer which may be of

value. Thus there is an offered price, in return for a required consumption change.

When the SPC is installed in the consumer premises and/or at any later stage, the consumer

interacts with the SPC to indicate what offer the consuner would accept to allow a particular
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control of the discretionary use appliances, and what limitations would be placed on that.

These specifications are termed consumption offers.

For example, the consumer might indicate that any offer would be accepted to allow the pool
pump to be turned off, so long as the pump would still run for a minimum specified pumber of
heurs for that day. Another specification might be that the air conditioning thermostat may be
set one degree higher for a small discount offer, but up to five degrees higher for a large
discount offer, but no change would be undertaken for any offer which is not money based. A
further specification might be that for a still higher cash rebate, the atr conditioner muay be
turned off, possibly with a limitation that this can only occur if the current temperature is less

than a set value,

These consumption offers are communicated to the OAM. The OAM or the SPC calculates
the reduction in consumption which will occur if the particolar consumption offer is taken up.
This consumption reduction 1s recorded as part of the conswumption offer. Consumiption offers
from all consumers who are customers of a particular energy retailer are aggregated by the

OAM. This may be done for multiple energy retailers who have access to the OAM,

When the energy retailer issues a price offer, the OAM examines all of the consumption
offers which it has received to determine which will be triggered by the price offer, that is,
those which have a price requirement less than the price offer. The OAM accumulates the
consumption offers, adding the consumption reductions until there is a sufficient reduction to

meet the requirements of the price offer. This is the aggregate consumption offer,

When a match is achieved, the OAM communicates acceptance of the price offer to the
energy retailer and to a device having hub functionality at the premises of each consumer

whose consumption offer has contributed to the aggregate consumption offer,

The Inb device, which may be the SPC of the mvention, at the premises of a consumer whose
consumption offer was included in the aggregate consumption offer commands the CCM of
each appliance included in the offer to undertake the required action to turn off appliances,

reduce thermostat settings or such other activities as were included in the offer.
The hub device then monitors the reduction 1n power use by cach of the affected appliances,
for the pertod of time required by the price otfer. Compliance or otherwise with the promised

reduction n consumption is then reported to the OAM.
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The OAM menitors the information retumed by each of the hubs to enswre that the
consumption reduction included in the aggregate consumption is achieved. This is reported to
the energy retailer. When the energy retailer is satisfied that the terms of the price offer have
been met, the energy retailer makes available the promised value. Depending on the nature of
the value, the energy retailer may provide the value to the participating consumeers divectly, or

may provide it to the aggregator for distribution to the participating consumers,

An aggregate consumption offer may include consumption offers having different price
requirements, up to the price of the price offer. This means that some consumers who
participate in the accepted offer may not have required the full value of the price offer to
participate. The value distributed to a particular participant may be the price requirement set

by that particular participant, or the value distributed may be the same for all participants.

Although the description has been of an offer requiring consumiption decreases, the price offer
may be for a consumption increase. The process would proceed in the same manner, but the
outcome would be an increase in consumption. Examples of appliances which might be
turned on to increase demand would be storage water or space heaters, or pool pumps which

had not yet run for the required hours for the day.

In an embodiment the CCM for a particolar discretionary use appliance may be mtegrated into
the appliance at manufactore. The SPC may include protocols necessary 1o communicate with
the integrated CCM, or the SPC nay be able to be programmed in the field, including by the
CCM, to include the necessary communications protocols. In the illustrated embodiments, the
SPC includes the CCM functionality for the television and other connected AV equipment,

which is directly controlled by the CPLIL

In an embodiment, the CCM may be completely separate from the controlled appliance and
may control it by controlling the power supply to the appliance. The CCM is incorporated into
a plug device which is plugged between the device and the GPO (general power outlet) to
which the appliance is connected. The CCM monitors the power being drawn from the GPO,
and controls the device, on command from the SPC, by cutting off the power supply from the
GPO.

The SPC also includes an /0 Block 312, This YO Block 312 includes the interfaces for the

sensing and relay control functions of the SPC.
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There is a Power Sensor Interface 317 which provides information concerning the power
usage of devices connected to the SPC. Physical power sensors may be provided by any

convenient means. In a preferred embodiment, the power sensors sense true RMS power.

The Power Sensor Interface 317 provides the Analysis and Control Block 311 with data
concerning the power consumption of the monitored power outlets. This data may be
provided for each monttored outlet individually, or it may be the aggregate of the power

consumption for all monitored outlets,

There may be provided a Remote Control Sensor Interface 318, This provides data to the
Analysis and Control Block 311 concermning the use of remote control devices assoctated with
eguipment powered through the SPC and/or which contrel the STB. The physical sensors
associated with the Remote Control Sensor Interface 318 may be without limitation infra-red
sensors of RF sensors. The Remote Control Sensor Interface 318 or the Analvsis and Control
Block 311 may be adapted to decode signals from the remote control devices to determineg
what control function is being commanded by the user, or may simply detect that a remote

control device has been used.

The Analysis and Controf Block 311 uses information from the 1/Q Block and the STB
Communications Block 314 to determine when the connected televiston or other AV
gquipment 15 m a low power standby state or an Active Standby state. When such a
deternvination is made the supply of electricity to one or more or all of the controlled outlets is
interrupted. Relay Control Interface 319 receives commands from the Analysis and Control
Block 311 and causes one or more relays to operate to bring about the required power

interruption.

In an embodiment where the video signal protocol used to communicate the video signal to
the television {such as HDMI} supports a command, which will hereafter be referred to as the
TV Standby command, to put the television or other monitor into a standby mode, an

alternative energy saving is possible.

When the SPC makes a determination that the television is in an Active Standby state and that
electricity supply to the television is 1o be interrupted, this interruption may be achieved in a
two step process. The SPC sends a request to the STB to put the television inte a Standby
power state. The STB then issues the TV Standbyv command to the television via the video
signal {eg HDMI) link. This change of power state by the television is detected by the power

sensor in the SPC and the electricity supply to the television interrupted in response to this
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detection. This has the advaniage that the television is not subjected to an unexpected power
interruption, Some television sets mayv include processing and data storage components which
may be adversely affected by unexpected power interruption. Providing the TV Standby
command allows the television to shut down gracefully and enter a standby state prior to

removal of the electricity supply.

A further refinement is available when the video signal proiocol is able to control the standby
state of the television. In the case where the SPC has interrupted power to the television, the
user will normally be reguoired o inittate two IR signals to tum the television on. The first will
cause the SPC to return power to the television, which will cause the television to be powered,
but in most cases it will be in standby mode. The user must then send a further IR signal from
the remote control in order to wake the television from standby. Where the power state of the
television can be controlled via the video signal connection, the SPC, after returming power to
the television, will send a command to the STB via the data connection requesting the STB to
activate the television. The STB will then send a command via the video signal connection to

the television, causing 1t to enter the Fully ON state.

Referring now to Figure 4, there is shown an embodiment of the invention wherein the SPC is

provided m connectable physical modules.

The installation of SPCs in residential premises 1s often financed by third parties who have an
interest in energy savings. The third party may be a government body wishing to reduce
energy usage in order to reduce needed investment in power supply and/or distribution
infrastructure. The third party may be an energy market participant with an imposed
requirement to tndertake energy saving activities, usnally in order to reduce needed
investment in power supply and/or disteibution infrastructure. Other third party payment

scenarios are possible.

In such cases, the third party paver wishes the SPC to be as inexpensive as possible, and will
often be unwilling to pay for additional functionality such as STB communication or hub
functionality. However, either the householder, or another third party may be prepared to pay
for such functionality at a later time or in different circumstances.

The third party paver may also have requirements for fow power consumption by the SPC
which may be difficult to meet with a fully functioned SPC including hub and STB

comununication functions.
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Therefore the SPC of Figure 4 is provided in at least two modules which may be plug
connected. There 13 provided a basic SPC module 401, which provides basic power sensing
and electiicity outlet control. At a minimum, the functions of the 10 Block 312 of Figure 3

will be provided by this module.

SPC Module 40 hmay include Uncontrolled Outlet 402, which provided electrical power at all
times when the SPC is plugged in. There is provided Conirolled Qutlet 403, where the
electricity supply to this Controlled Outlet 403 is controlled by rely 405, The power drawn
through Controlled Outlet 403 and optionally Uncontrolled Outlet 402 1s momitored by power

sensor 404,

There 1s provided an IR sensor 406 which detects usage of IR remote contrel devices. In the
itlustrated embodiment, this is provided in basic SPC module 401. In other embodiments, the

1P sensor may be provided in STB and Hub Module 413 or as part of the STB 415,

The data from power sensor 404 and IR sensor 406 are provided to CPU 407, The CPU
analyses this data to determine when the devices connected to the Controlled Outlet 403 such
as television 400 are in a low power standby state or an Active Standby state. When such a
determination is made, the CPU commands relay 405 to remove the electricity supply from

the Controllad Outlet 403,

In other embodiments, the CPU 407 may be located in the STB and Hub Module 401. In this
case, a processor providing relay control and commumcations to the STB and Hub Module 1s

provided within the SPC Module 401.

The SPC Module 401 further includes module connector 410. This allows connection to STB
and Hub Module 413, A module connector 411 1s provided on the STB and Hub Module 413

which is adapted to connect to the module conngctor 410 on the SPC Module.

The STB and Hub Module 413 includes a Module Interface Processor 412 which controls
communications with other modules. This processor may also include Analysis and Control
functionality appropriate to the 3TB commumications and hub functionality provided by the
module. Alternatively, all analysis and control functions may be performed by the CPU 407 in

the SPC Module.

STB and Hub Module 413 provides functionality for communication with an external STB
415, via STB Interface 414. This permits data communication between the SPC Module CPU

407 and the STB 415, Data provided to the SPC may include remote control use, power
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status, and status of a video link to a television which is provided with electricity by
Controlled Outlet 403, This data, combined with data from the Power Sensor 404 and
optionally IR Sensor 406 allows the SPC Module to determine when the television is in a low
power standby mode, or an Active Standby mode, wherein electricity supply to the television

may be removed to save energy.

The STB and Hub Module 413 may also include Appliance Network Communications Block
408, and Internet Block 409, which provide functionality as described for the same blocks

Htustrated 10 Figure 3.

In an embodiment {(not shown} the Communications Module may be implemented as two or
more physical modules which plug together, or which are separately plug connectable to the
SPC Module. This allows further flexibility in the provision of the SPC capabilities. For
example, an STB Module may include the STB Interface, while a Hub Module includes the
Apphance Network Communications and the Infernet Interface. The modules may each
include a processor to provide Analysis and Contrel for the particular function performed by
the module. Altetnatively, Analysis and Control functions may be limited to the main SPC
Module. In general, functionality and processing capabihity may be distributed across

connectable modules in any convenient fashion.

Referring to Figure 5, there i1s shown a block diagram of an embodiment of the invention

wherein the processing functions of the SPC are undertaken by a processor in the STB.
There is provided a basic SPC module 500, which houses the physical elements of the SPC.

SPC Module 500 may wclude Uncontrolled Qutlet 520, which provided electrical power at all
times when the SPC is plugged in. There is provided Conirolled Qutlet 501, where the
electricity supply to this Controlled Qutler 501 is controlled by rely 5035, The power drawn
through Controlled Qutlet 501 and optionally Uncontrolled Outlet 520 1s momitored by power

sensor 504,

There is provided an IR sensor 521 which detects usage of IR remote contrel devices. In the
illustrated embodiment, this is provided in basic SPC module 500. A further remote control

sensor, in the itlustrated embodiment an IR sensor 515, is provided as part of the STB 525,

The SPC 500 further includes module connector 302, A module connector 503 is provided on
the STB 525 which is adapted to connect to the module connector 502 on the SPC. These

connectors provide data connection between the SPC 300 and the STB 525,
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SPC 300 includes an STB Interface module 5322, which provides two way data
conymunication between the STB and the SPC. The data from power sensor 504 and IR sensor
521 are provided, via the STB Interface to the STB CPU 508. Data from the IR Sensor 515 1
also provided to the STB CPU 508, In a preferred embodiment, this STB CPU is the CPU
which controls all of the functions of the STB, the processor having been programmed to
provide SPC analysis. In other embodiments it may be a dedicated processor located within

the STB enclosure,

The STB CPU 508 analyses data from the STB Interface to determine when the devices
connected to the Controlled Outlet 401 such as television 523 are in a low power standby state
or an Active Standby state. When such a determination 13 made, the STB CPU 508 controls,
via the STB Interface 522, relay 505 to remove the electricity supply from the Controlled

Outlet 501,

All data comnections shown or deseribed as physical plug connections may also be provided
as wireless connections, using any convenient protocol. including without Himitation,
Bluetooth, wi-fi, near field communication and Zigbee. Wireless communication may be

provided with or without a physical connection between modules.

Where reference has been made to infra-red remote controls and corresponding mfra-red
sensors, it will be understood that any form of remote control and corresponding sensors,

including, without Himitation, radio frequency remote controls, may be emploved.

Although the invention has been herein shown and described in what 1s conceived to be the
most practical and preferred embodiments, it is recognised that departures can be made within
the scope of the invention, which is not to be limited to the details described herein but is to
be accorded the full scope of the disclosure 50 as to embrace any and all equivalent devices

and apparatus.
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CLAIMS

1. A standby power controller of a type adapted to remove electric power from attached
devices when an attached relevision is determined to be not m use, including a data
commuuication link adapted to provide data commumcation with a co-located set top

box.

ta

The standby power controller of claim 1 wherein the standby power controller receives
first usage data from the set top box describing the usage state of a television connected
to the set top box said television bemg supplied with electric power via the standby
power controller.

3. The standby power controller of claim 2 wherein the first usage data 1s derived at least
in part from remote control usage detected by the set top box, said remote control usage
bemng use of a remote control, said remote control adapted to control the television or
the set top box.

4. The standby power controller of claim 2 wherein the first usage data ts derived af least
in part from reporting the presence or absence of a video signal being sent to the
television by the set top box.

5. The standby power controller of any one of the preceding claims 2 to 4 wherein the
standby power controller includes a power sensor adapied to sense the power
consumption of the television,

6. The standby power controller of any one of the preceding claims 2 to § wherem the

standby power controller includes a remote control sensor adapted to sense use of a

remote control, said remote conirol adapted to control the television or the set top box,

the output of said sensor being second usage data.

7. The standby power controller of any one of the preceding claims wherein the standby
power controller includes a processor adapted to analyse the first usage data in order to
determine a usage state of the television.

& The standby power controller of any one of the preceding claims wherein the standby

power controller includes a processor adapted to analyse any ong or any combination of
the power consumption of the television, the first usage data, and the second usage data
in order to determine a usage state of the television.

9. The standby power controller of ¢laim 7 or claim 8 adapted to remove electric power

from the television when the usage state is determined to be active standby.
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10.

i1

12.

22

The standby power controller of any one of the preceding claims wherein, when the
television Is determined not to be in use, electric power 18 withdrawn from the set top
box.

The standby power controller of any one of the preceding claims wherein, when the
usage state of the television is determined to be active standby, a warning of impending
withdrawal of electric power from the television is displayed on the television screen.
The standby power controller of any one of the claims 7-9 wherein the processor is
provided by the set top box, the second usage data being transmitted by the standby
power controller to the set top box and the set top box commanding the standby power

controller to perform the withdrawal of electric power.
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