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(7) ABSTRACT

A system and method are disclosed for performing energy
usage management within a network. The system may
include an energy management system, such as a thermostat
device, that may be associated with an energy consuming
entity, such as a residence. A server may be remotely located
from the energy consuming entity and may perform one or
more energy curtailment management operations within the
network. The server may be in communication with the
energy management system over the network. One or more
software applications may be stored thereon for remotely
controlling the energy management system in accordance
with a particular energy curtailment management operation.
Additionally, a database may be associated with the server
for storing curtailment event information relating to the
network. A signal may be transmitted by the server to the
thermostat device to alter an offset temperature setting of the
thermostat device thereby remotely controlling the operation
of the thermostat device. The thermostat device may also
include a networking software application for enabling the
remote monitoring and controlling of the thermostat device.

15 Claims, 12 Drawing Sheets
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SYSTEM AND METHOD FOR ENERGY
USAGE CURTAILMENT

The present invention is related to a system and method
for managing the use of energy.

BACKGROUND OF THE INVENTION

Energy management and energy cost management has
always been an issue for many residents because of the
increasing cost of energy. It is desirable to manage and
analyze the energy consumption of a residence in order to
reduce the total energy costs of the residence.

With a conventional energy management approach, a
residence may manage its own energy. However, due to
conventional energy management devices, such as thermo-
stats and the like, it can be difficult for a residence to
efficiently and effectively manage energy usage on its own.
Unfortunately, conventional thermostat systems, while
capable of maintaining a desired temperature in the
residence, are not generally precise in maintaining a par-
ticular temperature and thus fluctuate through a temperature
range. This fluctuation can result in varying energy
consumption, and variable energy cost, just to maintain a
particular temperature in the residence over time.

During peak energy demand periods, utilities and service
providers are often forced to purchase short-term energy
resources at prices that are significantly higher than average
and pass on the high costs to its energy customers. Failure
of utilities and service providers to maintain adequate
energy resources can lead to power outages that affect the
general public and can tarnish the reputation of the utilities
and service providers and adversely affect their business. As
a result, utility and service providers often lose millions of
dollars every day in order to maintain adequate energy
resources.

In order to manage peak energy demand periods, some
utilities and service providers establish reduction compen-
sation programs and pay consumers to temporarily reduce
their energy consumption during peak energy demand peri-
ods. Advantageously, consumers electing to participate in a
curtailment event (i.e., compensation program) may be
incentivized by being able to purchase energy during peak
energy demand periods at energy costs lower than normally
available. However, due to the high volatility of wholesale
energy prices and the absence of energy management sys-
tems for determining real-time information tracking energy
usage, consumer participation in reduction compensation
programs is limited.

To achieve large-scale energy reduction programs, utili-
ties and service providers need to be able to rapidly inform
consumers of high energy cost periods. Unfortunately, cur-
rent curtailment programs lack historical data relating to
high cost energy consumption by consumers, and do not
rapidly inform consumers of peak energy demand periods.
Thus, consumers generally are not afforded a cost savings
benefit by participating in curtailment programs. Moreover,
since wholesale power markets are ordinarily highly
volatile, delays and notice periods can cause mismatches
between the cost of energy actually purchased by the con-
sumer and the market value of that purchased energy.

Further, conventional curtailment systems typically notify
consumers of peak energy demand periods by broadcast
facsimile or telephone messages, and conventional curtail-
ment program administration does not currently support
grouping consumers by program design, likely response,
load zone, or other means. Conventional curtailment sys-
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2

tems also do not provide the capability for both a service
provider operator and a consumer user to view, in real-time,
the results of participating in an energy reduction program.

Thus, there is a need for a system and method that affords
customization of curtailment events for individual consumer
users and provides real-time notification and monitoring of
curtailment events. There is also a need for a system and
method for remotely controlling a thermostat device in a
residence to achieve efficient energy management. It is to
these ends that the present invention is directed.

SUMMARY OF THE INVENTION

The present invention affords a system and method for
performing energy usage management within a network.
The system may include an energy management device,
such as a thermostat device, that may be associated with an
energy consuming entity, such as a residence. A server may
be remotely located from the energy consuming entity and
may perform one or more energy curtailment management
operations within the network. The server may be in com-
munication with the energy management system over the
network. One or more software applications may be stored
thereon for remotely controlling the energy management
system in accordance with a particular energy curtailment
management operation. Additionally, a database may be
associated with the server for storing curtailment event
information relating to the network.

A signal may be transmitted by the server to the thermo-
stat device to alter an offset temperature setting of the
thermostat device thereby remotely controlling the operation
of the thermostat device. The thermostat device may also
include a networking software application for enabling the
remote monitoring and controlling of the thermostat device.

In accordance with one aspect of the invention, a software
application for enabling remote monitoring and controlling
of an energy management system within an energy consum-
ing entity may include an indoor temperature indicator
module for monitoring the current temperature of the entity,
a temperature setpoint module for establishing operating
temperature points for the energy management system, a
system setting module for activating the energy management
system and for selecting the mode of operation of the energy
management system, and a curtailment event override mod-
ule for overriding an active curtailment event.

In another aspect of the invention, a software application
for monitoring one or more curtailment events within a
network may include a curtailment manager module for
initiating one or more load curtailment events within the
network, a curtailment summary module for indicating
curtailment event status information within the network, a
curtailment history module for indicating historical curtail-
ment information relating to current and prior curtailment
events within the network, a user status module for indicat-
ing user-specific curtailment information, and a user history
module for indicating curtailment history information relat-
ing to a particular user of the network.

The curtailment manager module includes an interface for
selecting a starting time and duration for initiating one or
more load curtailment events, and for selecting a particular
offset temperature setting for remotely controlling pre-
selected energy management systems within the network
upon the occurrence of the load curtailment event. Curtail-
ment event status information may include the current status
of a curtailment event and the number of entities scheduled
to participate in, or electing to override, the curtailment
event. User-specific curtailment information may include
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current curtailment state information and energy manage-
ment system-specific information. Energy management
system-specific information may include current tempera-
ture information and temperature setpoint information.

In another aspect of the invention, a method for remotely
controlling an energy management system, comprises the
steps of establishing a data communication session with an
energy management system, retrieving temperature infor-
mation from the energy management system, altering tem-
perature setpoint information for the energy management
system to remotely program the operating conditions for the
energy management system, and transmitting the altered
temperature setpoint information to the energy management
system for operating the energy management system.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram illustrating a load curtailment system
in accordance with the invention;

FIG. 2 is an exemplary representation of a thermostat
device that may be utilized by the system of FIG. 1;

FIG. 3 is an exemplary screenshot of a user interface for
remotely controlling a thermostat device in accordance with
the invention;

FIG. 4 is a block diagram illustrating the software mod-
ules that make up the curtailment management system
embodied as the first software application of FIG. 1;

FIG. 5 is an exemplary representation of a user interface
that may be displayed to a service provider operator upon
accessing the curtailment management software application
module of FIG. 4;

FIG. 6 is an exemplary representation of a user interface
that may be displayed to a service provider operator upon
accessing the curtailment summary software application
module of FIG. 4;

FIG. 7 is an exemplary representation of a user interface
that may be displayed to a service provider operator upon
accessing the curtailment history software application mod-
ule of FIG. 4,

FIGS. 8A-8C are exemplary representations of a user
interface that may be displayed to a service provider opera-
tor upon accessing the customer status software application
module of FIG. 4;

FIG. 9 is an exemplary representation of a user interface
that may be displayed to a service provider operator upon
accessing the customer history software application module
of FIG. 4; and

FIG. 10 is a flowchart showing a preferred method of
operation of the system in accordance with the invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

FIG. 1 is a diagram illustrating a load curtailment system
10 in accordance with the invention. As shown, the load
curtailment system 10 may include a server 12 connected
with one or more client nodes 14 across a data network 16,
such as a wide area network (WAN) 16. In a preferred
embodiment, the data network may be the Internet, or more
particularly, the World Wide Web. It should be noted that
while the invention is described as being provided over the
World Wide Web, it may also be provided over a local area
network, such as an intranet, and other network structures.

The server 12 may include a first software application 18
for performing energy management functions within the
network, and a second software application 19 for allowing
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the remote control of thermostat devices 24 at a client node
14 both of which may be executed by a CPU 20. The
software applications 18, 19 will be described in more detail
below. A database 21 may be associated with the server 12
for storing curtailment event and other information relating
to different client nodes 14 within the system 10. Preferably,
the server 12 may be capable of sustaining a high transaction
rate, such as hundreds of transactions per second, and may
utilize local queuing layers for handling bursty traffic. The
system is preferably scalable to support the addition of other
client nodes. Advantageously, the functionality of the server
12 may be distributed across multiple CPUs and may
employ a unique “push” technology to rapidly deliver tar-
geted information securely via the network.

The client nodes 14 may be associated with different
energy consumers, such as individual residences. The client
nodes 14 may include devices that operate and consume
energy, such as an HVAC unit 22. The client nodes 14 may
also include the thermostat device 24 connected with the
HVAC unit 22 for controlling the operation of the HVAC
unit 22. The thermostat device 24 may be controlled
remotely, for example by the server 12, via modern 28 or
other similar communications device, such as by transmit-
ting a signal over the Internet 16 to alter the offset tempera-
ture of the thermostat device 24 and thereby control the
operation of the HVAC unit 22 remotely. Such two-way
Internet control is described in more detail in Assignee’s
co-pending patent application Ser. No. 09/677,484, filed
Sep. 28, 2000, and herein incorporated by reference.

The thermostat device 24 is preferably a 7-day program-
mable thermostat available from Carrier Corporation;
however, those skilled in the art will recognize that other
thermostat devices may be utilized without departing from
the invention. The thermostat device 24 may include a
networking software application 30 that operates in con-
junction with the application code of the thermostat device
24 to enable remote monitoring and controlling of the
thermostat device 24. For example, the software application
30 enables communication with and data transmission to and
from the residence, and the server 12 via the Internet 16.

Advantageously, the thermostat device 24 may provide
numerous functions for controlling indoor temperature and
optimize energy efficiency. For example, the thermostat
device 24 may reduce energy consumption by gradually
adjusting the temperature within the residence, or by acti-
vating and de-activating the energy consuming device sys-
tem accordingly. Additionally, for example, the thermostat
device 24 may automatically switch between heating and
cooling operation during periods when both heating and
cooling are necessary. Moreover, to optimize energy
efficiency, the thermostat device 24 may notify the residence
when an HVAC air filter is needed to be cleaned or replaced
to maintain optimal indoor air quality and energy efficiency.
FIG. 2 is an exemplary representation of a thermostat device
24 that may be utilized by the present invention.

The thermostat device 24 shown in FIG. 2 may be a 7-day
programmable thermostat device 24 and may permit tem-
perature programming for multiple periods during a day. The
thermostat device 24 may include a communications port
25a permitting two-way communications between the ther-
mostat device 24 and a remote system, such as the server 12,
via the Internet as described in Assignee’s co-pending U.S.
patent application Ser. No. 09/677,484, filed Sep. 28, 2000,
which was incorporated by reference above. The thermostat
device 24 may also include a large, backlit LCD display
screen 25b for indicating temperature settings and other
message information, such as a clean filter indicator 25¢ for
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notifying a user of the need to replace the system air filter,
The thermostat device 24 may also include a curtailment
override button 254 for enabling a user to independently
choose to override participation of a curtailment event.
Advantageously, the thermostat device 24 is environmen-
tally friendly and may be operated electronically without
requiring a battery.

Referring again to FIG. 1, the computer system 26 that
may be connected with the thermostat device 24 may
include a display device 32, a CPU unit 34, one or more user
input devices, such as a mouse 36 and a keyboard 38 and
may be configured to communicate with the server 12 over
the WAN 16. The CPU unit 34 may house a permanent
storage system 40, such as a hard disk drive, optical disk
drive, tape drive, or the like, which may store one or more
software applications such as a web browser application.
The computer system 26 may have a resident memory 42
and the software application from the disk 40 may be
transferred to the memory 42 to be executed by a CPU 44.
A browser application may connect the computer system 26
to the server 12 over the WAN 16 and receive data and
graphical information (such as web pages, reports, etc.) that
may be displayed on the display device 32 of the computer
system 26. The browser application may also permit the
computer system 26 to interact with the server 12, such as
for monitoring energy usage of different residences and for
generating energy usage reports, or for remotely controlling
a thermostat device 24.

FIG. 3 is an exemplary screenshot of a user interface 50
for remotely controlling a thermostat device in accordance
with the invention. A user may access the server 12 (FIG. 1)
via the Internet 16, such as by using a web browser software
application, as described above. Upon accessing the server
12, the second software application 19 resident thereon may
cause a particular user interface 50 to be displayed to the
user on the display device 32 of the user’s computer system.
The user interface 50 may allow the user to remotely control
the thermostat device 24, such as by modifying the tem-
perature setpoints of the thermostat device 24, by interacting
with the user interface 50 as will be described below.

The user interface 50 may include an indoor temperature
indicator area 52 for indicating the indoor temperature at a
particular residence with which the thermostat device 24 is
associated. Preferably, temperature may be indicated on a
Fahrenheit scale, however, other temperature indicator
scales may be utilized without departing from the invention.
The user interface 50 may also include a temperature set-
point area 54 for indicating heating and cooling temperature
settings for setting the operating temperature points for the
thermostat device 24. Advantageously, the user may
manipulate the temperature values in the setpoint area 54,
such as by interacting with increase/decrease temperature
buttons 56 to change the desired setpoint temperatures for
the thermostat device 24. Preferably, the setpoint tempera-
tures may be indicated on a Fahrenheit scale, however, other
temperature indicator scales may be utilized without depart-
ing from the invention.

The user interface 50 may also include a thermostat
setting area 56 for remotely activating the thermostat fan and
for selecting the mode of operation (e.g., heating or cooling)
for the thermostat device 24. Additionally, the user interface
50 may include a curtailment notice area 58 for indicating
the time remaining for a particular curtailment event and for
allowing a user to override a currently active curtailment
event participation.

The first software application 18 resident on the server 12
(FIG. 1) may include different application modules for
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operating as a curtailment management system in accor-
dance with the invention. FIG. 4 is a block diagram illus-
trating the software modules that make up the curtailment
management system embodied as the first software applica-
tion 18. Other software application modules may be pro-
vided and the following are merely exemplary.

As shown in FIG. 4, the software application modules
may include a curtailment manager software application
module 60 for initiating load curtailment events within the
network. A load curtailment event is broadly defined as any
event causing reduction in peak energy demand within the
system. Creation of curtailment events is described in detail
in Assignee’s co-pending U.S. patent application Ser. No.
09/675,999, filed Sep. 28, 2000, and herein incorporated by
reference. The software application modules may also
include a curtailment summary software module 62 for
indicating information relating to curtailment event
participation, a curtailment history software module 64 for
identifying prior curtailment event information, a customer
status software module 66 and a customer history software
module 68 for indicating customer information. The above
modules may be enabled for performing curtailment man-
agement operations and will be described in more detail
below.

In operation, an operation service provider may access the
server 12 and log into the first software application 18, such
as by entering a unique user identifier and password. Once
the user is logged into the application 18, the service
provider operator may select from the different application
modules shown in FIG. 4 for operating the residential
curtailment manager system. For example, the user may
initiate a curtailment event, may view a curtailment sum-
mary or curtailment history information, and may review
customer history and/or status information.

For example, a service provider operator may access the
server 12 and initiate a curtailment event. Upon accessing
the server 12 to initiate a curtailment event, the software
application 18 may invoke the curtailment management
software application module 60 that may cause a user
interface 70 to be displayed to the service provider operator
to facilitate initiation of curtailment events. An exemplary
screenshot of a user interface 70 is shown in FIG. 5. The user
interface 70 may display the current time 72a, and provide
an interacting means for the service provider operator to
establish and initiate a new curtailment event. As shown, the
user interface 70 may display, in an area 72b, a customizable
start time for establishing the starting time for a curtailment
event, and a customizable duration (e.g., in hours) for the
curtailment event. The user interface 70 may also display, in
another area 72c, the offset temperature (e.g., Fahrenheit
scale) for remotely controlling a thermostat device 24 during
the curtailment event. Finally, the user interface 70 may have
an area 73 to allow the service provider operator to establish
the date for the curtailment event, and select to which
customers to direct the curtailment event.

Preferably, only one curtailment initiation message is
transmitted to a thermostat device 24 when the server 12 is
communicating with the thermostat device 24; but additional
messages may be transmitted without departing from the
invention. Moreover, the thermostat device 24 preferably
receives curtailment event commands up to 24 hours in
advance of the start of the event; however, the device 24 may
receive event commands earlier or just before the event.

A service provider operator may also access the server 12
and review a curtailment summary. Upon accessing the
server 12 to review a curtailment summary, the software
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application 18 may invoke the curtailment summary soft-
ware module 62 shown in FIG. 4 that may cause a user
interface 80 to be displayed to the service provider operator
to facilitate review. An exemplary screenshot of a user
interface 80 is shown in FIG. 6. The user interface 80 may
display the current status of a curtailment event showing the
number of residential households scheduled or overridden.
The user interface 80 may also display tallies of thermostat
devices 24 having reporting message timestamps occurring
at particular periods, such as less than 6, 12, or 24 hours old.
The last timestamp of the last message received from a
thermostat device 24 may also be indicated. Preferably, the
service provider operator may review this information to
determine the efficiency and operation of the system.

A service provider operator may also access the server 12
and review curtailment history information. Upon accessing
the server 12 to review curtailment history information, the
software application 18 may invoke the curtailment history
software module 64 that may cause a user interface 90 to be
displayed to the service provider operator to facilitate
review. An exemplary screenshot of a user interface 90 is
shown in FIG. 7. The user interface 90 may display the
historical summaries of both current and prior curtailment
events. Preferably, curtailment summaries are displayed in
reverse chronological order; however, the user may display
the curtailment summaries in any desired order. Information
that may be displayed includes curtailment event dates and
times, temperature offset information, number of households
scheduled to participate in the event, the number of house-
holds overriding participation in the event, and the percent-
age of households overriding a particular curtailment event
participation. Other information may be displayed and the
above is merely exemplary.

A service provider operator may also access the server 12
and review customer status information. Upon accessing the
server 12 to review customer status information, the soft-
ware application 18 may invoke the customer status soft-
ware module 66 shown in FIG. 4 that may cause a user
interface 100 to be displayed to the service provider operator
to facilitate review. Exemplary screenshots of a user inter-
face 100 are shown in FIGS. 8 A-8C. The user interface 100
of FIG. 8A may display customer information, such as
customer address, customer account number, customer serial
number, customer telephone number, and other customer-
specific information. The user interface 101 of FIG. 8B may
display customer curtailment status information, such as the
current curtailment state (i.e., none, scheduled, override) of
customers. Depending on the current curtailment state of the
customer, different information may be displayed by the user
interface 101. For example, for a scheduled state, the start
time, end time and degree offset information for a curtail-
ment event may be displayed. For an override state, the time
a customer performed a curtailment override may be dis-
played. The user interface 102 of FIG. 8C may display
thermostat device 24 status information, such as current
temperature, and cool setpoint and heat setpoint information.

A service provider operator may also access the server 12
and review customer history information. Upon accessing
the server 12 to review customer history information, the
software application 18 may invoke the customer history
software module 68 shown in FIG. 4 that may cause a user
interface 110 to be displayed to the service provider operator
to facilitate review. An exemplary screenshot of a user
interface 110 is shown in FIG. 9. The user interface 110 of
FIG. 9 may display curtailment history information for a
particular customer. Advantageously, curtailment history
information may be exported as database records that can be
incorporated into spreadsheet format to facilitate data man-
agement.
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FIG. 10 is a flowchart illustrating a preferred method of
operation for the system described above. Initially, a user
may log onto the server 12 (FIG. 1), as described above, and
access the second software application 19 to remotely con-
trol a thermostat device 24 in the user’s residence (Step
120). Upon accessing the second software application 19,
the software application 19 may cause a user interface to be
displayed to the user allowing the user to remotely control
the thermostat device 24 (Step 121). The user may modify
the temperature setpoints of the thermostat device 24 (Step
1224), select thermostat operating modes (Step 122b),
review current temperature within the residence (Step 122¢),
or select whether to override a currently active curtailment
event participation (Step 122d) as described above. The
system may then modify the operating conditions of the
thermostat device 24 accordingly (Step 123).

Accordingly, the present invention affords a user the
ability to remotely control a thermostat device 24 within a
residence. By using the invention, commercial and industrial
users may respond to and benefit from requests for load
reduction. Both market price based curtailment programs
and legacy interruptable load programs are supported by the
invention. Advantageously, data gathering and event partici-
pation patterns may also be customized, and end-user par-
ticipation may be logged and can be presented in a variety
of different forms to both consumers and service provider
operators. Also, multiple time zones for customers and
events may be supported.

While the foregoing has been described with reference to
particular embodiments of the invention, such as a system
and method for remotely controlling a thermostat device
within a residence, the invention is not limited to such
embodiments and may be applicable to any system capable
of performing the described advantages. It will be appreci-
ated by those skilled in the art that changes in these
embodiments may be made without departing from the
principles and spirit of the invention. For example, while the
system has been described in the context of including
different software applications for performing both curtail-
ment management and remote controlling of thermostat
devices, those skilled in the art will recognize that the
functionality of different software applications may be com-
bined into a single application having respective modules for
performing as the invention.

What is claimed is:

1. A system for performing energy usage management
within a network, comprising:

a thermostat associated with an energy consuming entity,

a server remote from the energy consuming entity for
performing one or more energy curtailment manage-
ment operations within the network, the server being
communicatively connected to the thermostat over the
network and having a software application thereon for
remotely controlling the thermostat in accordance with
a particular energy curtailment management operation;
and

a database associated with the server for storing curtail-

ment event information relating to the network.

2. The system of claim 1, wherein the energy consuming
entity is a residence.

3. The system of claim 1, wherein a signal is transmitted
by the server to the thermostat device to alter an offset
temperature setting of the thermostat device.

4. The system of claim 1, wherein the thermostat device
includes a networking software application for enabling the
remote monitoring and controlling of the thermostat device.
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5. In a system for performing energy usage management,
a software application for enabling remote monitoring and
controlling of an energy management system within an
energy consuming entity, comprising:

an indoor temperature indicator module for monitoring
the current temperature of the entity;

a temperature setpoint module for establishing operating
temperature points for the energy management system;

a system setting module for activating the energy man-
agement system and for selecting the mode of operation
of the energy management system; and

a curtailment event override module for overriding an
active curtailment event.

6. In a system for performing energy usage management,

a software application for monitoring one or more curtail-
ment events within a network, comprising:

a curtailment manager module for initiating one or more
load curtailment events within the network;

a curtailment summary module for indicating curtailment
event status information within the network;

a curtailment history module for indicating historical
curtailment information relating to current and prior
curtailment events within the network;

a user status module for indicating user-specific curtail-
ment information; and

a user history module for indicating curtailment history
information relating to a particular user of the network.

7. The software application of claim 6, wherein the
curtailment manager module includes an interface for select-
ing a starting time and duration for initiating one or more
load curtailment events, and for selecting a particular offset
temperature setting for remotely controlling pre-selected
energy management systems within the network upon the
occurrence of the load curtailment event.

8. The software application of claim 6, wherein the
curtailment event status information includes the current
status of a curtailment event and the number of entities
scheduled to participate in, or electing to override, the
curtailment event.

9. The software application of claim 6, wherein the
user-specific curtailment information includes current cur-
tailment state information and energy management system-
specific information.

10. The software application of claim 9, wherein the
energy management system-specific information includes
current temperature information and temperature setpoint
information.

10

15

20

35

40

45

10

11. A system performing energy usage management

within a network, comprising:

a server remote from and in communication with an
energy management system associated with an energy
consuming entity, the server having a software appli-
cation thereon for remotely monitoring and controlling
the energy management system in accordance with an
energy curtailment management operation, the soft-
ware application including:

an indoor temperature indicator module for monitoring
the current temperature of the entity;

a temperature setpoint module for establishing operating
temperature points for the energy management system;

a system setting module for activating the energy man-
agement system and for selecting the mode of operation
of the energy management system; and

a curtailment event override module for overriding an
active curtailment event; and

a database associated with the server for storing curtail-
ment event information relating to the network.
12. The system of claim 11, wherein the energy consum-
ing entity is a residence.
13. The system of claim 11, wherein the energy manage-
ment system is a thermostat device.
14. A method for remotely controlling an energy man-
agement system, comprising the steps of:
establishing a data communication session with an energy
management system,

retrieving temperature information from the energy man-
agement system;

altering temperature setpoint information for the energy
management system to remotely program the operating
conditions for the energy management system; and
transmitting the altered temperature setpoint information
to the energy management system for operating the
energy management system.
15. The method of claim 14, wherein controlling the
energy management system further comprises controlling a
thermostat.
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