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BACKGROUND 

1. Field of the Invention 
The invention is generally directed to poWer monitoring 

and in particular to a microprocessor-based poWer monitoring 
system in Which the poWer devices may be connected to a 
computer netWork. 

2. Description of the Related Art 
In the folloWing discussion certain articles and methods 

Will be described for background and introductory purposes. 
Nothing contained herein is to be construed as an “admis 
sion” of prior art. Applicant expressly reserves the right to 
demonstrate, Where appropriate, that the articles and methods 
referenced herein do not constitute prior art under the appli 
cable statutory provisions. 

In recent years appliances that include microchips have 
been developed. These “smart appliances” can be pro 
grammed by their oWners to turn themselves on or off, even 
When the oWners are not present. Smart coffee makers can 
start breWing coffee before the oWner is even aWake. Sophis 
ticated thermostats alloW for the input of multiple programs, 
for example, different Weekday and Weekend schedules. 
These devices provide both convenience and energy savings. 

Smart homes have been suggested. That is, a home in 
Which many, if not all, of the appliances have microchips and 
are netWorked to a central computer in the house. In this Way, 
tremendous control over the various household appliances 
can be realiZed by the oWner, resulting in signi?cant energy 
savings. Although these various smart appliances give their 
oWner much control, they have not been netWorked or con 
nected in any Way to a remotely located professional associ 
ated With a utility supplying poWer or third party (i.e., non 
consumer, non-supplier) such as an entity involved in 
regulating poWer or some other party With an expertise in 
poWer monitoring or poWer management. 

Presently, there is a need for a poWer monitoring system 
that netWorks or connects appliances in a home or business to 
a remotely located professional or third party. It Would be 
advantageous to have a poWer monitoring system in Which an 
expert could assist the oWner/ operator in maximiZing energy 
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2 
savings. It Would also be advantageous to have a system in 
Which this could be accomplished interactively in real time or 
near real time. It Would be further advantageous to have a 
system in Which the expert could send educational or even 
advertising information to the oWner/ operator. Additionally, 
it Would be advantageous to have a system in Which some or 
all of the appliances could be controlled remotely. 

SUMMARY OF THE INVENTION 

The present invention provides a system for managing 
poWer usage by at least one poWer consumer comprising: a 
programmable microprocessor; at least one input mecha 
nism; a memory having instructions and/or other informa 
tion; a display; at least one device having at least one sensor 
operable for monitoring the electrical current or poWer con 
sumption associated With operation of the device and for 
producing signals representative of the monitored electrical 
current or poWer consumed; a communications device con 
nectable in signal communication With both the program 
mable microprocessor and the at least one monitor; and pro 
gram instructions for the programmable microprocessor that, 
(i) cause instructions and/or other information stored in the 
memory to be presented to the poWer consumer on the dis 
play, (ii) collect data from a user interaction With the at least 
one input mechanism in response to the display and store data 
in memory, (iii) collect data from the at least one sensor and 
store the data in memory, (iv) transmit data to a remotely 
located server, (v) receive from the server instructions and/or 
other information stored on the server for transmission to the 
programmable microprocessor, Wherein the instructions and/ 
or other information facilitate changes in the poWer consum 
er’s behavior through consumer education and/or feedback 
based on the collected data, and (vi) store instructions and/or 
other information in the memory. 
The present invention also provides a method of using a 

modular microprocessor system for managing poWer usage 
by a poWer consumer comprising: (a) at a site employing at 
least one device, (i) using stored program instructions to 
generate device related information on at least one display; 
(ii) collecting device data representative of the electrical cur 
rent or poWer consumed thereby using a programmable 
microprocessor; (b) connecting at least one remotely located 
computing facility including at least one central server for 
communication With a communications device at the device 
site; and (c) providing the data to at least one computer 
remotely located from and in signal communication With the 
central server, Wherein hardWare and softWare of the central 
server are con?gured to receive and store device-related data 
from the device site that can be vieWed or retrieved by an 
authorized user from the remotely located computer. 
The present invention also provides a system for remotely 

monitoring a device, the system comprising: a) a server; b) a 
remote interface for entering in the server a set of queries; and 
c) a remotely programmable apparatus for interacting With 
the device, the remotely programmable apparatus being in 
communication With the server; Wherein the server com 
prises: i) a script generator for generating a script program 
from the set of queries and a pro?le, the script program being 
executable by the remotely programmable apparatus to com 
municate the set of queries to the poWer consumer, to receive 
responses to the set of queries, and to transmit the responses 
from the remotely programmable apparatus to the server; and 
ii) a database connected to the script generator, the database 
for storing the script program, the responses to the set of 
queries, and the poWer consumer pro?le; and Wherein the 
remotely programmable apparatus comprises: i) a communi 
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cation device for receiving the script program from the server 
and for transmitting the responses to the server; ii) an inter 
face for communicating the set of queries to the poWer con 
sumer and for receiving the responses to the set of queries; iii) 
a memory for storing the script program and the responses to 
the set of queries; and iv) a processor connected to the com 
munication device, the interface, and the memory for execut 
ing the script program to communicate the set of queries to the 
poWer consumer, to receive the responses to the set of queries, 
and to transmit the responses to the server. 

The present invention also provides a system for managing 
poWer usage comprising: a plurality of netWorked customer 
sites having, a programmable microprocessor; at least one 
input mechanism; a memory having instructions and/or other 
information; a display; at least one device having at least one 
sensor operable for monitoring the electrical current or poWer 
consumed associated With operation of the device and for 
producing signals representative of the monitored electrical 
current or poWer consumed; a communications device con 
nectable in signal communication With both the program 
mable microprocessor and the at least one monitor; and pro 
gram instructions for the programmable microprocessor that, 
(i) cause instructions and/or other information stored in the 
memory to be presented to a user on the display, (ii) collect 
data from a user interaction With the at least one input mecha 
nism in response to the display and stores data in memory, (iii) 
collect data from the at least one sensor and stores the data in 
memory, (iv) transmit data to a remotely located server,. (v) 
receive from the server instructions and/ or other information 
stored on the server for transmission to the programmable 
microprocessor, and (vi) store instructions and/or other infor 
mation in the memory, Wherein the plurality of customer sites 
are con?gured to act as a virtual utility or poWer co-op. 

The present invention also provides a method of using a 
modular microprocessor system for managing poWer usage 
comprising: (a) at a plurality of sites employing at least one 
device, (i) using stored program instructions to generate 
device related information on at least one display; (ii) collect 
ing device related data using a programmable microproces 
sor; (b) connecting at least one remotely located computing 
facility including at least one central server for communica 
tion With a communications device at the device sites; (c) 
providing the device data to at least one computer remotely 
located from and in signal communication With the central 
server, Wherein hardWare and softWare of the central server 
are con?gured to receive and store device-related data from 
the plurality of device sites that can be vieWed or retrieved by 
a user from the remotely located computer; and (d) aggregat 
ing the plurality of device sites into a virtual utility or poWer 
co-op. 

Additional features, advantages, and embodiments of the 
invention may be set forth or apparent from consideration of 
the folloWing detailed description, draWings, and claims. 
Moreover, it is to be understood that both the foregoing sum 
mary of the invention and the folloWing detailed description 
are exemplary and intended to provide further explanation 
Without limiting the scope of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying draWings, Which are included to pro 
vide a further understanding of the invention and are incor 
porated in and constitute a part of this speci?cation, illustrate 
preferred embodiments of the invention and together With the 
detailed description serve to explain the principles of the 
invention. In the draWings: 
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4 
FIG. 1 is a schematic diagram of a poWer monitoring sys 

tem according to one embodiment of the invention. 
FIG. 2 is a schematic diagram of a poWer monitoring sys 

tem according to another embodiment of the invention. 
FIG. 3 is a side vieW of a poWer device according to an 

embodiment of the invention. 
FIG. 4 is a schematic diagram of a poWer monitoring sys 

tem according to a further embodiment of the invention. 
FIG. 5 is a schematic diagram of a poWer monitoring sys 

tem according to another embodiment of the invention. 
FIG. 6 is a schematic diagram illustrating structural com 

ponents of a data management device and its connection to 
other components of the poWer device system. 

FIG. 7 is a schematic diagram of a poWer monitoring sys 
tem according to an alternate embodiment of the invention. 

FIG. 8 is a schematic diagram illustrating the interaction of 
components of the embodiment of FIG. 7 

FIG. 9, is a perspective vieW of a remotely programmable 
apparatus according to one embodiment of the invention. 

FIG. 10 is a schematic diagram of the components of the 
apparatus of FIG. 9. 

FIG. 11 is a script entry screen according to an embodiment 
of the invention. 

FIG. 12 is a script assignment screen according to an 
embodiment of the invention. 

FIG. 13 is a sample query according to an embodiment of 
the invention. 

FIG. 14 is a sample prompt according to an embodiment of 
the invention. 

FIG. 15 is a sample report according to an embodiment of 
the invention. 

FIG. 16 is a flow chart illustrating the steps of a method of 
one embodiment of the invention. 

FIG. 17 is a How chart of a sample script according to one 
embodiment of the invention. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

The present invention, in one embodiment, provides a 
modular poWer monitoring and management system. Other 
embodiments of the invention include methods of using 
poWer consuming devices (hereinafter “poWer devices”) 
employing a modular poWer monitoring and management 
system. The system may employ a compact microprocessor 
based device that includes sWitches for controlling operation 
of the device. The microprocessor-based device processes 
data supplied by sensors that can be integrated With the poWer 
devices to supply signals for displaying relevant information 
on a display that may be included in the microprocessor 
based device or may be integrated into the poWer device. The 
sensors can collect data from the poWer device and the user’ s 
environment and send data to a clearinghouse or central 
server. 

In one embodiment of the invention, data can be sent from 
a data management device to a remote clearinghouse having 
a server and from the server to a remotely located service 

provider. In this embodiment, the system provides for trans 
mission of signals to the remote clearinghouse including, for 
example, via telephone lines or other transmission media. 
Preferably, the clearinghouse includes signal processing 
capability for transmission of reports to the remotely located 
service provider and for transmission of pro gram instructions 
to the data management device for adaptation of the poWer 
device. The service provider is preferably a professional asso 
ciated With a utility supplying poWer. HoWever, the service 
provider may also be a third party (i.e., non-consumer, non 


























