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SYSTEM AND METHOD FOR REMOTELY REGULATING THE POWER

CONSUMPTION OF AN ELECTRIC APPLIANCE

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The invention relates generally to a system and method for remotely

regulating power consumption.

Description of the Related Technology

[0002] A power outage may be referred to as a blackout if power is lost

completely, or as a brownout if the voltage level is below the normal minimum level

specified for the system, or sometimes referred to as a short circuit when the loss of power

occurs over a short time (e.g. seconds). The power outage may happen, for example,

when the electrical load (demand) in power supply networks exceeds the power

generation for an extended period. A good solution to this challenge may be a system and

method for remotely regulating the power consumption of electric appliances.

SUMMARY OF CERTAIN INVENTIVE ASPECTS

[0003] The system, method, and devices of the invention each have several

aspects, no single one of which is solely responsible for its desirable attributes. Without

limiting the scope of this invention, its more prominent features will now be briefly

discussed.

[0004] In one aspect, there is a method of remotely regulating the power

consumption of a line powered device. The method comprises sending a message from a

remote location and over a wide area data network to a controller locally attached to a

device. The method further comprises adjusting, at the controller, the power supplied to

the device based on the message.

[0005] In another aspect, there is a system for remotely regulating the power

consumption of a device. The system comprises a device. The system further comprises

a first controller locally attached to the device and configured to adjust the power supply



of the device based on a message received from a second controller, the second controller

being remote from the device.

[0006] In another aspect, there is a system for remotely regulating the power

consumption of a device. The system comprises means for sending a message from a

remote location and over a wide area data network to a controller locally attached to a

device. The system further comprises means for adjusting, at the controller, the power

supplied to the device based on the message.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Figure 1 is a block diagram illustrating one exemplary embodiment of

a system for remotely controlling the power consumption of a device.

[0008] Figure 2 is a block diagram illustrating an exemplary network

connecting both the power vendors and the power consumers.

[0009] Figure 3 is a diagram illustrating an exemplary residence including

various devices using electricity.

[0010] Figure 4 is a block diagram illustrating an exemplary system

comprising a utility vendor and various users.

[0011] Figure 5 is a diagram illustrating an example of a control device.

[0012] Figure 6 is a diagram showing an example of a message sent from the

master controller to a remote controller.

[0013] Figures 7A-7C are flowcharts illustrating the exemplary processes for

scheduling and tracking the power consumption for each consumer.

[0014] Figure 8 is a diagram showing an exemplary power consumption

report.

DETAILED DESCRIPTION OF CERTAIN INVENTIVE EMBODIMENTS

[0015] The following detailed description of certain embodiments presents

various descriptions of specific embodiments of the invention. However, the invention

can be embodied in a multitude of different ways as defined and covered by the claims. In

this description, reference is made to the drawings wherein like parts are designated with

like numerals throughout.



[0016] The terminology used in the description presented herein is not

intended to be interpreted in any limited or restrictive manner, simply because it is being

utilized in conjunction with a detailed description of certain specific embodiments of the

invention. Furthermore, embodiments of the invention may include several novel

features, no single one of which is solely responsible for its desirable attributes or which

is essential to practicing the inventions herein described.

[0017] Figure 1 is a block diagram illustrating one exemplary embodiment of

a system for remotely controlling the power consumption of a device. Depending on the

embodiment, certain modules may be removed or merged together. The device may be of

any type that uses electricity obtained from a main power source such as standard AC

current obtained from a utility power grid.

[0018] The system 100 may comprise a remote controller 106 located between

a power outlet (not shown) and an appliance 104. The remote controller 106 is

configured to adjust the power supply from the outlet to the appliance 104 based on

instructions received from a master controller 102. In one embodiment, the remote

controller 106 is a unit separate from and externally connected to the appliance 104. In

another embodiment, the remote controller 106 may be integrated within the appliance

104.

[0019] In one embodiment, the remote controller 106 may comprise an electric

valve/switch. The valve/switch may be: built into the device, built into the utility

receptacle, or provided as an external add-on.

[0020] The master controller 102 may be connected to the remote controller

106 by various communication links such as wireless, cable, phone lines, or Power Line

Carrier. In one embodiment, the master controller 102 is connected to the remote

controller 106 via a network 103 which may be of any suitable type. Both the master

controller 102 and the remote controller 106 are equipped to communicate to each other.

[0021] The master controller 102 is configured to monitor the demand of the

power network and send instructions to the remote controller 106 to adjust the power

supply to the appliance 104, if necessary. The power controller 102 may be, for example,

located at the power vendor (power provider's side. The instruction may be, for

example, in the form of a message. The adjustment may vary depending on the specific

application. In one embodiment, the adjustment is to switch on or off the power supply to



the appliance 104. In another embodiment, the adjustment may be a graduated restriction

in which the appliance is supplied with power on less than a full scale.

[0022] A control device such as the master controller 102 and the remote

controller 106 may be implemented in any suitable software or hardware. In one

embodiment, a control device may be any suitable general purpose single- or multi-chip

microprocessor, or any suitable special purpose microprocessor such as a digital signal

processor, microcontroller, or a programmable gate array.

[00231 The control device may further comprise a memory for data storage.

The control device may comprise a communication device for communicating to other

devices. The control device may comprise a power supply and/or a backup power supply,

such as battery. The control device may comprise a user interface to alert the user. For

example, the user interface may be a display, a light, or a sound producing device.

[0024] In one embodiment, the master controller 102 is connected to multiple

appliances 104 via remote controllers 106. The master controller 102 monitors the

demand of the power network and sends instructions to one or more selected remote

controllers to request compliance with a certain policy of power consumption.

[0025] The system illustrated in Figure 1 may be used to implement various

schemes to regulate the demand of a power network including multiple appliances. In one

exemplary embodiment to be described below, the power vendor regulates the power

consumption based on a priority scale. As a result, intermittent peak demand surges can

be minimized thus avoiding or delaying the need for new generation capacity.

[0026] According to the scheme, each customer is assigned a priority code

based upon the importance of its operations. In addition, devices may be further

categorized by type or function. For example, devices or the sector in which it is used

might have different priority codes depending on the associate operation, as illustrated

below:

• 10 - critical infrastructure (power, communications, airports, etc.)

• 9 - military

• 8 - emergency services

• 7 - hospitals

• 3 - private residences

• 1 —public parks



[0027] In one embodiment, each device has a remotely accessible

configuration profile stored at the device. The remote controller may easily read the

profile stored at the device. The profile may be stored in, for example, an on-board

memory, and comprise at least one of the following:

• Unique ID

• Device type

• Security requirements / protocol

• Device operating specifications

• Operating modes available

• Optional services that may be remotely controlled

• Fixed or modifiable priority code

[0028] During peak load periods, a power vendor would request a temporary

shut down of all appliances with the lowest priority. The master controller 102 broadcasts

an instruction requesting shut down of all priority level 1 locations with device type X to

the remote controller 106 attached to each appliance 104. Upon receiving the message,

the remote controller 106 shuts down the power of the corresponding appliance 104 until

a start message is received. If consumption is still high, the power vendor can

progressively shut down customer types or appliances with higher priorities until

consumption is under control. When load levels drop, progressive re-boot of appliances

of each priority level can be enabled as needed.

[0029] For example, in a low threat situation, a power vendor may, by the

master controller 106, request that all devices in Category X (e.g., household laundry

devices) turn off for a given time period. In a high threat situation, a power vendor may

request that all devices except Category A (e.g., life support equipment) be shut down

until further notice.

[0030] Figure 2 illustrates an example of a network connecting both the power

vendors and the power consumers. As illustrated, the network may include one or more

of the following: utility buyers, utility vendors, service bureaus, private utility providers,

businesses, residences, and roaming users.

[0031] Figure 3 illustrates an example of a residence 300 including various

devices using electricity. As illustrated, the residence 300 may have one or more of the

following devices: a washer/dryer, a television set, an air conditioner, and a solar panel



device. Each device may have a profile stored therein or on a remote server. The profile

may comprise, for example, the type of the corresponding device which may affect the

priority of the device. .A meter 302 may be connected to the outside power line and

configured to count the power usage of the residence. The residence may further have a

controller 304 located between the meter and all the other devices of the residence to

control the total electricity usage within the residence. In some cases, a network user may

also operate one or more power generation devices such as the solar panel indicated in

Figure 3. The local controller would then monitor the amount of energy produced and

report the data periodically to the master controller for purposes of crediting the customer.

[0032J Figure 4 illustrates an example of a system comprising a utility vendor

and various users. The system includes a utility vendor 402 delivering utility to a

substation 404 via a link 406. The utility may be electricity, water, or gas. The link 406

is of the type suitable for delivering the corresponding utility. The substation 404 may be

further connected to one or more end users or power consumers 408. The end user 408

may be, for example, a public service, entity, a hospital, a factory, a school, or a residence.

[0033] Figure 5 illustrates an example of a control device. The control device

502 may be used as the master controller or the remote controller (see Figure 1). The

control device 502 may communicate with the electricity vendor, the buyers, and the

electricity device, depending on the role it plays. The control device 502 may be used

together with an optional electro-mechanical valve 504 to adjust the power supply for an

appliance.

[0034] As illustrated, the control device may include one or more of the

following modules:

• Central Processing Unit (CPU): e.g. for general processing

• Memory: e.g. for data storage

• Network: e.g. for communicating to other devices

• Security: e.g. for checking the authenticity of an instruction from the power

vendor

• Electric switch/regulator: e.g., for regulating the electricity

• Current Measurement System: e.g., for measuring the current

• Clock: e.g., for time measuring

• External Controllers



[0035] Figure 6 shows an example of a message sent from the master

controller to a remote controller. As illustrated, the message may include at least one of

the following information:

• Security Key: e.g. for authenticity checking

• Message ID:

• Priority Code: e.g. for identifying the level of importance

• Device Code: e.g. for identifying the device type

• Start Date/Time: e.g., for the start time of a regulation action

• Stop Date/Time: e.g., for the stop time of a regulation action

• Optional Script: e.g., for carrying other information or remote instructions

• Hash/Encryption: e.g., for security purposes

[0036] The system and method of regulating power consumption as described

above may be used to remotely regulate the power consumption of each device. However,

the system and method may be used for other purposes, and therefore should not be

limited to remote regulation of the power consumption. For example, a power consumer

may now a) monitor consumption by device, room, location; b) program hours of

operation schedule (or stand-by); c) select vendor or buyer of commodity by device or

location; and 4) remotely control a device manually or by another system (e.g. security

system). The power vendor now may remotely control consumer devices in emergency,

in utility shortage, or when there are discounted operating terms.

10037] Figures 7A-7C illustrate the exemplary processes for scheduling and

tracking the power consumption for each consumer. The exemplary method may be

performed, for example, by the service bureau in Figure 2. Depending on the

embodiment, certain blocks of the method may be removed, merged together, or

rearranged in order.

[0038] Figure 7A illustrates a process for scheduling power consumption for a

consumer. The method starts at a block 701, wherein a message is received from a power

vendor. Next at a block 703, the message is parsed and stored in the database. Moving to

a block 705, the client database is evaluated for a match to each command included in the

message. Next at a block 707, new record is added to the client profile indicating the

action, date, and the time for each command. Moving to a block 709, each command is



transmitted to network controllers (such as the master controllers in Figure 1). The

command may include information regarding a schedule of the future power operation.

[0039] Figure 7B illustrates a process for tracking power generation / supply

by a consumer. The method starts at a block 711, where a message is received from a

network controller (such as the remote controller). Next at a block 713, the message is

parsed and stored as a new record in the client database. Moving to a block 715, it is

determined whether the message relates to a request to sell electricity generated by the

consumer. If it does, the sell request is matched with the buyer's and/ consumer's

database profile. An accounting record is created for the amount of power (e.g., number

of kilowatt hours) sold for each buyer and seller.

[0040] Figure 7C illustrates a process used by a consumer to track power

consumption. The method starts at a block 721, where a message is received from a

consumer. The consumer may be using a roaming device for communication. Next at a

block 723, a security check is performed to authenticate the identity of the consumer

against the profile in the database. Moving to a block 725, the consumer is presented with

multiple menu options to manage/track the record. For example, the consumer may a)

edit schedules for future operation, 2) retrieve a consumption report, and 3) perform other

accounting functions.

[0041] Figure 8 shows an exemplary power consumption report. The report

identifies the power usage for each branch of a business identity for last year, each month

of this year, and for the year to date. For each branch, it further identifies the power usage

for each department. Any data generated by the remote controllers may be stored by the

master controller and presented to the user for the purposes of gaining insight into their

power consumption patterns and for programming a power conservation schema.

Applications on the master controller may be used to remotely program multiple sites

with multiple appliances.

[0042] The foregoing embodiments are described as being used to regulate

electricity consumption. It should be noted that these embodiments may be easily

modified to regulate the consumption and supply of other utilities such as gas and water.

[0043] The foregoing description details certain embodiments of the

invention. It will be appreciated, however, that no matter how detailed the foregoing

appears in text, the invention may be practiced in many ways. It should be noted that the

use of particular terminology when describing certain features or aspects of the invention



should not be taken to imply that the terminology is being re-defined herein to be

restricted to including any specific characteristics of the features or aspects of the

invention with which that terminology is associated.

{0044] While the above detailed description has shown, described, and pointed

out novel features of the invention as applied to various embodiments, it will be

understood that various omissions, substitutions, and changes in the form and details of

the device or process illustrated may be made by those skilled in the technology without

departing from the spirit of the invention. The scope of the invention is indicated by the

appended claims rather than by the foregoing description. All changes which come within

the meaning and range of equivalency of the claims are to be embraced within their scope.



WHAT IS CLAIMED IS:

1. A method of remotely regulating the power consumption of a device, the

method comprising:

sending a message from a remote location and over a wide area data

network to a controller locally attached to a device; and

adjusting, at the controller, the power supplied to the device based on the

message.

2. The method of Claim 1, wherein the device is powered by standard AC

from a utility power grid.

3. The method of Claim 1, wherein adjusting the power comprises switch on

or off the power supplied to the device.

4. A system for remotely regulating the power consumption of a device, the

system comprising:

a device; and

a first controller locally attached to the device and configured to adjust the

power supply of the device based on a message received from a second controller,

the second controller being remote from the device.

5. A system for remotely regulating the power consumption of a device, the

system comprising:

means for sending a message from a remote location and over a wide area

data network to a controller locally attached to a device; and

means for adjusting, at the controller, the power supplied to the device

based on the message.
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