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(57) ABSTRACT 

An energy management System for monitoring and analyZ 
ing the power consumption at a plurality of locations. The 
energy management System includes a primary Server con 
nected to at least one building Server or other device through 
a computer network. Each of the building Servers are con 
nected to one or more energy meters contained in a building. 
The primary Server Sends out a data request and receives 
energy usage information from each of the individual build 
ing Servers. The primary Server Stores the energy usage 
information in a power database Such that the information 
can be processed in a variety of manners, Such as aggregat 
ing the energy usage information from multiple locations 
into a Single energy consumption Statistic. The primary 
Server can be accessed by remote monitoring Stations to 
View and analyze the energy usage information Stored in the 
power database. 
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ENERGY INFORMATION AND CONTROL 
SYSTEM 

BACKGROUND OF THE INVENTION 

0001 Information related to the cost of electricity is of 
great Significance to both Suppliers and consumers of elec 
tricity. The cost of electric power Sold to a large consumer, 
Such as a manufacturing facility or hotel chain, is often 
determined by a two part formula. The first part of the 
energy bill is determined by the measured amount of elec 
tricity consumed over a billing period. The Second portion of 
the total electric bill is based on the peak demand required 
by the customer during the billing period. Oftentimes, the 
portion of the electric bill based upon the peak demand 
exceeds the portion of the bill based on actual usage. In Some 
industries, the cost of electricity can account for more than 
15% of the operating costs for the business owner. There 
fore, if the facility management perSonnel can monitor the 
energy consumption and reduce the peak demand, the 
energy costs for the facility can be greatly decreased. 
0002. In recent years, a move has been made to deregu 
late the electric power industry, which would allow electric 
customers to purchase electric power from the cheapest 
Source, regardless of where the Source is located. Therefore, 
a large consumer having multiple locations in different parts 
of the country could purchase their entire electric power 
Supply from a single producer. 
0003) If the electric power for multiple facilities is pur 
chased from a single producer and aggregated into a single 
lump Sum, an abnormal peak demand from one of the 
facilities is absorbed into the combined aggregate. Thus, the 
demand-based portion of the electric bill is less than if each 
of the facilities were billed individually. 
0004 Problems exist, however, when multiple buildings 
are combined into a Single aggregate Sum. In most facilities, 
facility management perSonnel monitor the energy usage 
and can detect any abnormal variations in usage. However, 
if multiple buildings are combined, the facility management 
perSonnel is oftentimes unable to monitor all of the facilities 
in a timely manner from a central location. Thus, if one of 
the remote facilities is experiencing abnormally high power 
consumption, the facility management perSonnel may not 
detect the abnormality until it is too late to take preventative 
action. 

0005 Therefore, a need exist for an energy information 
and control System that allows the facility management 
perSonnel to monitor multiple remote facilities in a timely 
manner from a central location. Likewise, a need also exists 
for a utility provider to have accurate and real-time infor 
mation acroSS multiple consumerS. 
0006. It is an object of the present invention to provide an 
energy information and control System that can receive 
power related information, on either a real-time or historic 
basis, from a plurality of locations and allow the user to 
access the information from a remote location. It is another 
object of the invention to provide an energy information and 
control System that utilizes currently available computer 
networks to link remotely located facilities to a single 
primary Server. It is another object of the invention to 
provide an energy management System that combines the 
energy information from a plurality of locations into a single 
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aggregate Sum that can be accessed by the consumer or 
utility real-time or on a historic basis. 
0007. It is a further object of the invention to provide an 
energy information and control System that can be connected 
to operate and monitor a remote energy generator. It is still 
a further object of the invention to provide an energy 
information and control System that can calculate current 
energy consumption costs and activate the remote energy 
generator when the cost of operating the remote generator is 
less than the cost of the energy received from the utility. Still 
further, it is an object of the invention to provide a System 
that can both push and pull real-time energy information 
acroSS a computer network from individual energy meters. 

SUMMARY OF THE INVENTION 

0008. The present invention is an energy information and 
control System for monitoring and analyzing the power 
consumption at a plurality of Separate locations. The energy 
information and control System of the invention is centered 
around a computer network that allows various devices to 
communicate with each other. The energy information and 
control System includes a primary Server connected to the 
computer network. The primary Server communicates acroSS 
the computer network to a plurality of devices that monitor 
energy consumption within a building and are capable of 
communication across the computer network. Typically, a 
building Server is used to provide a gateway to the computer 
network for devices that cannot communicate across the 
network. The building Server is connected to at least one 
energy meter that measures the amount of energy being used 
by at least a portion of a building. The building Server acts 
as a gateway to permit the individual energy meter to Send 
information acroSS the computer network. 
0009. Alternatively, the energy information and control 
System of the invention can include individual energy moni 
toring devices that can be connected directly to the wide area 
computer network. Each of these individual devices include 
communication components that allow the device to com 
municate directly acroSS the computer network without 
utilizing the building Server to act as a gateway. 
0010. In addition to the energy monitoring devices, a 
remote power generator can also be connected to the com 
puter network. The remote power generator includes com 
ponents that permit the generator to communicate acroSS the 
network. When the energy information and control System is 
operating, the primary Server calculates the current cost of 
the energy being consumed and compares the cost to the cost 
of operating the remote power generator. If the cost of 
operating the remote generator is less than the cost of the 
energy being purchased from the utility, the primary Server 
can either generate a Signal or directly activate the generator 
over the network. Alternatively, a utility provider could be 
given access to the customer-owned generators and activate 
numerous generators when the demand for energy reaches 
the maximum the utility can provide. 
0011. At least one monitoring station is coupled to the 
computer network to access the information Stored in the 
primary Server. The monitoring Station can be located at a 
Separate location from both the primary Server and the 
plurality of building Servers. 
0012. During operation of the energy information and 
control System, the primary Server Sends a signal acroSS the 
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computer network triggering an individual building Server, 
or other device capable of transmitting information directly 
acroSS the network, to transmit energy usage information 
acroSS the network to the primary Server. Additionally, the 
devices connected to the network can be configured to 
"push’ information across the network at Selected intervals. 
Upon receiving the energy usage information, the primary 
Server translates the energy usage information into a form 
that can be stored within the power database. The primary 
Server requests information from each building Server at 
predetermined time intervals. Such that the primary Server 
maintains a historic power database and provides access to 
real-time information. 

0013 The primary server includes server software that 
allows a monitoring Station to access the power database and 
View the contents of the power database in a conventional 
manner. Thus, the monitoring Stations can access the data 
Stored in the power database across the computer network. 
0.014) The primary Server can aggregate the energy usage 
information received from a plurality of distinct locations 
and energy meters. By aggregating the energy usage infor 
mation from multiple locations, the primary Server can 
provide energy consumption Statistics for multiple locations 
located relatively large distances apart. 

0.015 Various other features, objects and advantages of 
the invention will be made apparent from the following 
description taken together with the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0016. The drawings illustrate the best mode presently 
contemplated of carrying out the invention. 

0017) 
0.018 FIG. 1 is a schematic illustration of the energy 
management System in accordance with the present inven 
tion. 

0019 FIG. 2 is a front view of the front panel of the 
building Server incorporated in the energy management 
System of the present invention. 

0020 FIG. 3 is a schematic diagram of a second embodi 
ment of the energy management System of the present 
invention. 

0021 FIG. 4 is a schematic diagram of the energy 
management System of a third embodiment of the present 
invention; and 

In the drawings: 

0022 FIG. 5 is a schematic diagram of the energy 
management System of fourth embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0023 The energy information and control system 10 of 
the present invention is shown in FIG. 1. The energy 
information and control System 10 is centered around a 
computer network 12. In the preferred embodiment of the 
invention, the computer network 12 is the Internet, although 
other types of network configurations can be utilized as will 
be discussed in detail below. The computer network 12 
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allow a variety of devices connected to the network to 
communicate with each other without being directly con 
nected. 

0024. In the preferred embodiment of the invention 
shown in FIG. 1, a variety of energy monitoring devices are 
shown connected to the computer network 12 to transfer 
information across the network 12. The first type of energy 
monitoring device that can be connected to the network 12 
is a simple electric meter 16. Since Simple electric meters 16 
do not include the internal Software or hardware to commu 
nicate over the computer network 12, the electric meters 16 
are each connected to a building Server 18 that acts as a 
generic gateway to the network 12. The building server 18 
is typically positioned within a building and is connected to 
the numerous electric meters 16 contained within the build 
Ing. 

0025. As shown in FIG. 2, the building server 18 
includes a plurality of input ports 20 that can each be 
connected to a plurality of electric meters 16. In the pre 
ferred embodiment of the invention, each input port 20 can 
be connected to up to thirty-two electric meters 16, Such that 
up to 128 separate electric meters 16 could be connected to 
a single building server 18. The building server 18 has its 
own address and also assigns a distinct address for each of 
the electric meters 16 connected to it, Such that each of the 
electric meters 16 can communicate to the network 12 
through the building server 18. Although the building server 
18 is shown as being connected to a plurality of electric 
meters 16, other devices Such as water meters, gas meters, 
power monitors, HVAC equipment, circuit breakers, gen 
erators, uninterruptable power Supplies (UPS), program 
mable controller, and analog and digital I/O devices can also 
be connected to the building server 18. The building server 
18 thus operates to provide a gateway to the computer 
network 12, Such that components connected to the building 
Server 18 can communicate through the computer network 
12 without the need for internal hardware contained within 
each electric meter 16 to facilitate communication over the 
network 12. Specifically, Since the computer network 12 is 
the Internet, the building Server 18 formats the energy usage 
information from the electric meters 16 into the specific 
Internet protocol (IP) format that can be transmitted across 
the Internet. 

0026. In addition to the four input ports 20, the building 
server 18 also includes three types of Ethernet ports. The 
first Ethernet port 22 is a 10-base-T (twisted pair) Ethernet 
port. The second Ethernet port 24 is a 10-base-5 (thick wire) 
Ethernet port, while the third Ethernet port 26 is a 10-base-2 
(thin wire) Ethernet port. The three types of Ethernet ports 
22-26 contained on the building server 18 allow the building 
server 18 to be configured for use with many types of 
Ethernet connections. 

0027. In addition to the Ethernet ports, the building 
server 18 includes a set-up port 28 that allows the building 
server 18 to be initially configured. During the initial setup 
using the Set-up port 28, an external personal computer is 
used to download address information to the building Server 
18 and configure the internal software loaded within the 
building server 18. 
0028. A reset button 30 is contained on the building 
server 18 that can be used to reset the building server 18 if 
problems occur during operation. A set of indicator lights 32 
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are contained on the building server 18 to indicate when the 
building server 18 is powered on as well as when the CPU 
and diagnostic functions contained within the building 
server 18 are active. 

0029 AS previously discussed, each of the building serv 
ers 18 includes its own distinct address Such that it can be 
contacted over the network 12. In the preferred embodiment, 
the computer network 12 is the Internet Such that each 
building server 18 includes an Internet protocol (IP) address 
that allows the building server 18 to communicate through 
the Internet in a conventional manner. The IP address for the 
building server 18 enables information to be routed from one 
part of the Internet to the building server 18 in pieces called 
“packets” and then reassembled when the information 
reaches its destination. Typically, an IP address is a four-part 
number separated by periods (for example, 165.113.245.2) 
that uniquely identifies a machine on the Internet. Every 
machine on the Internet has an unique IP address, Such that 
only one machine is contacted for each IP address. 
0.030. In the preferred embodiment of the invention, a 
building server 18 is typically connected to all of the electric 
meters 16 contained within a single building and provides 
the network gateway for the electric meters 16. If an electric 
customer has multiple buildings each located at distinct 
remote locations, each of the individual buildings would 
typically include its own building server 18. Each building 
server 18 would then have its own IP address Such that each 
building server 18 could be contacted separately over the 
computer network 12. Since the Internet is almost an 
unbounded network, an unlimited number of building Serv 
ers 18 could be connected to the network 12. 

0031. Along with being connected to the standard electric 
meters 16, the building server 18 could also be connected to 
one or more serial pulse input modules (S-PIM) 33. The 
S-PIM 33 provides a device level interface for pulse output 
revenue meters, flow meters and digital inputs/outputs for 
centralized and aggregated energy data. Each of the S-PIMS 
33 can be connected to up to six electronic devices produced 
by various manufacturers. For example, revenue meters for 
electricity, gas and water could each be individually con 
nected to one of the S-PIMs 33. In the preferred embodiment 
of the invention, each S-PIM 33 can store up to 30 days of 
information taken at 15 or 30 minute intervals from each of 
the revenue meters. 

0032. In addition to the building server 18, other types of 
devices that record and monitor energy related information 
could also be connected to the computer network 12. For 
example, an Ethernet-enabled power quality meter 34 could 
be directly connected to the network 12. The power quality 
meter 34 typically includes hardware and software that 
allows the power quality meter 34 to communicate directly 
over a computer network. For example, the power quality 
meter 34 could be an Allen Bradley Power Monitor II. The 
power quality meter 34 would then have its own IP address 
Such that it could be contacted through the computer net 
work 12. Additionally, an uninterruptable power Source 
(UPS) 36 that is network enabled could also be directly 
connected to the computer network 12. Like the power 
quality meter 34, the UPS 36 includes hardware and soft 
ware that allow the UPS36 to communicate directly through 
the computer network 12. 
0033. In addition, standard revenue meters 38 could also 
be connected to the computer network 12 through one of the 
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S-PIMs 33 without using one of the building servers 18. The 
S-PIM 33 communicates through modems 39 to the com 
puter network 12. Like the other types of components 
previously discussed, the stand-alone S-PIM 33 would 
include its own IP address So that it could be contacted 
through the computer network 12. 
0034). An Ethernet pulse input module (E-PIM) 40 can be 
connected directly to the network 12 as shown. The E-PIM 
40 provides device level interface to connect pulse output 
revenue flow meters and digital inputs/outputs to an Ether 
net, Such as network 12. The E-PIM 40 can be used to read 
pulses from a variety of flow meters, including electricity, 
water and gas meters. The E-PIM 40 can be connected to up 
to Six Single input pulse meters or three two-input pulse 
meters and can Store up to 30 days of information taken at 
15 or 30 minute intervals from each of the pulse meters. The 
E-PIM 40 is assigned its own IP address and can commu 
nicate through the computer network 12 based on this IP 
address. 

0035) An Internet protocol (IP) revenue meter 41 can be 
directly connected to the network 12. The IP revenue meter 
41 is a standard revenue meter with an Ethernet Internet 
protocol (IP) card inserted to allow the revenue meter to 
communicate over the network 12. In this manner, a stan 
dard revenue meter can be reconfigured to communicate 
directly over the network 12. 
0036 Finally, a remote generator 42 can be connected to 
the network 12 to both communicate across the network and 
be turned on and off through signals transmitted across the 
network 12. The generator 42 is typically located in a 
building or facility in which the energy consumption is being 
monitored by the energy information and control system 10 
of the present invention. The operation of the energy infor 
mation and control System 10 to regulate usage of the 
generator 42 will be discussed in greater detail below. 
0037 As shown in FIG. 1, the energy information and 
control system 10 includes a primary server 44 connected to 
the computer network 12. In one preferred embodiment of 
the invention, the primary Server 44 is owned and operated 
by a Service provider Separate from the energy customer, 
while the building servers 18 and energy meters 16 are 
located in the buildings of the energy customer. Other 
configurations for the energy management System 10, 
including a customer owned and operated primary Server 44, 
will be discussed with reference to the remaining figures. 
0038. The primary server 44 generally functions to 
request the transmission of energy usage information from 
the building servers 18, the S-PIMs 33, the power quality 
meter 34, the UPS 36, the E-PIM 40, the generator 42 and 
the IP revenue meter 41 across the computer network 12 and 
receives the energy usage information from each of the 
devices. AS discussed, in the preferred embodiment of the 
invention, the computer network 12 is the Internet. The 
primary Server 44 generally includes a translating and oper 
ating program 46, a database engine 48, a power database 
50, an Internet server 52, and an http translating program 54. 
The primary Server 44 functions to request the transmission 
of energy usage information from each of the devices 
connected to the computer network 12 and Stores the 
received energy usage information in the power database 50. 
Additionally, devices such as the IP revenue meter 41 can be 
configured to “push’ information acroSS the network 12 at 
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regular intervals without being triggered by the primary 
server 44, which is also stored in the power database 50. 
0.039 The power database 50 interprets the energy usage 
information received from each of the devices connected to 
the computer network 12 and generates energy consumption 
statistics for desired combinations of the devices. For 
example, if a single energy customer has a building Server 18 
in a first building, a stand-alone S-PIM 33 in a second 
building, a power quality meter 34 in a third building and a 
UPS 36 in a fourth building, the power database 50 can 
combine the energy usage information received from each of 
the devices into a single energy consumption Statistic. Alter 
natively, the power database 50 can combine any combina 
tion of the energy usage information received from the 
devices connected to the computer network 12 based on a 
user selection within the primary server 44. Thus, the power 
database to can aggregate energy information based on user 
Selected criteria. 

0040. During operation of the energy information and 
control System 10, the translating and operating program 46 
Sends a properly addressed information request through the 
computer network 12 to the particular energy monitoring 
device that needs to be interrogated, Such as the building 
server 18. Since the building server 18 has its own distinct 
IP address, only the desired building server 18 responds to 
the message Sent by the primary Server 44. Upon receiving 
a request for energy usage information, the building Server 
18 then transmits energy usage information from the electric 
meters 16 and S-PIMS 33 connected thereto back across the 
computer network 12. The building server 18 sends the 
energy usage information in a packet in the proper Internet 
form having the IP address of the primary server 44. 
0041. In the preferred embodiment of the invention, the 
primary Server 44 Sends a request for information to each of 
the building servers 18 at a predefined interval. For example, 
in the preferred embodiment of the invention, the primary 
Server 44 requests energy usage information from each 
building Server 18 every 1 to 60 minutes. Since energy usage 
information is transferred across the network 12 from the 
building server 18 to the primary server 44 almost instan 
taneously, the power database 50 contains real-time infor 
mation concerning the power consumption at the location 
containing the building server 18. This information can then 
be aggregated based on user Selected criteria, either in 
real-time or as a historical trend. 

0042. Upon receiving the packet of energy usage infor 
mation from the building Server 18, the translating and 
operating program 46 in the primary Server 44 translates the 
information into a form that can be read and interpreted by 
the database engine 48. The database engine 48 takes the 
translated information and Stores the energy usage informa 
tion in the power database 50. 
0043. In the embodiment shown in FIG. 1, one or several 
monitoring Stations 56 can be coupled to the computer 
network 12. The monitoring stations 56 can be located in a 
different location from both the primary server 44 and the 
building Server 18 and can communicate with the primary 
Server 44 over the computer network 12. AS was discussed, 
in the preferred embodiment of the invention the computer 
network 12 is the Internet, Such that each of the monitoring 
Stations 56 can be equipped a commercially available web 
browser that allows the monitoring station 56 to communi 
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cate over the computer network 12. The monitoring Stations 
56 can be commercially available personal computers that 
are connected to an access line 58 that provides access to the 
computer network 12. The monitoring Stations 56 can access 
the primary Server 44 in a conventionally known manner by 
keying in the IP address of the primary server 44. 
0044. Once the monitoring stations 56 access the primary 
Server 44, the primary Server 44 can communicate with the 
monitoring stations 56 through the web server 52 contained 
in the primary server 44. The web server 52 communicates 
through the http translating program 44 to provide access to 
the power database 50. In the preferred embodiment of the 
invention, the Web Server 52 presents the data contained in 
the power database 50 in either graphical or tabular form to 
be interpreted by the user of the monitoring station 56. Since 
the monitoring Station 56 can be located anywhere there is 
access to the computer network 12, the energy information 
and control system 10 of the present invention allows the 
user in charge of facility management to be located in a 
building separate from the plurality of building servers 18. 
Additionally, since each of the building servers 18 commu 
nicates with the primary Server 44 at preselected intervals, 
the perSon in charge of facility management can access the 
energy usage information from numerous building Servers 
18 in a real-time manner and can react accordingly. The 
energy information and control system 10 shown in FIG. 1 
is Scalable Such that it can be tailored for Smaller energy 
customers who do not wish to expend the monies required 
to maintain their own primary Server 44. The energy infor 
mation and control System 10 can be used by any size energy 
customer that has either multiple locations or wishes to 
access energy related information from a remote site. It can 
be further used by utilities that Supply energy to precisely 
understand consumers energy usage and allow purchasing of 
aggregated amounts of electricity. 
0045. In the preferred embodiment of the invention, the 
Internet Server 52 presents the data contained in the power 
database 50 in a graphical manner, taking advantage of the 
capabilities of the Internet network 12. Since each of the 
monitoring Stations 56 includes an Internet browser, the 
information presented by the primary Server 44 can be 
quickly and accurately displayed. In another advantage of 
the energy information and control System 10, the database 
engine 48 can aggregate the energy usage information from 
multiple locations to generate energy consumption Statistics 
previously unobtainable. In this manner, the energy cus 
tomer can be billed based upon the combination of multiple 
facilities to realize the billing advantages previously dis 
cussed. 

0046. In addition to aggregating multiple buildings or 
facilities into a single energy consumption value, the data 
base engine 48 is capable of generating real-time energy 
consumption bills, Since energy consumption information is 
received real-time at the primary Server 44. Additionally, 
Since energy consumption information is received in real 
time, the database engine 48 can generate alarms when the 
energy consumption data is reaching an upper threshold 
value. An alarm generated in real-time allows energy man 
agement perSonnel to address possible overload conditions 
to anticipate and reduce a peak usage value before the peak 
OCCS. 

0047 AS was discussed previously, the generator 42 can 
be connected to the network 12 to either relay energy related 
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information acroSS the network or to be operated acroSS the 
network 12. In many facilities, the remote energy producing 
generator 42 is often located on-site for either emergencies 
or generating Supplemental energy during peak demand 
periods. Since the primary Server 44 receives energy usage 
information across the network 12 in a real-time basis, the 
database engine 48 can perform numerous calculations on 
the data to determine the current energy costs being paid by 
the facility. 
0.048 If the database engine 48 calculates that the cost of 
each additional energy unit would be greater than the cost of 
producing the same energy unit by the generator 42, the 
primary Server 44 would generate a Signal indicating that the 
generator 42 should be started to provide Supplemental 
energy. Alternatively, the generator 42 could be configured 
to be automatically turned on by a signal generated by the 
primary server 44 and sent across the network 12. When 
activated, the generator 42 produces a Supplemental energy 
output, thereby reducing the energy consumption received 
from a utility provider. In addition to being operated to 
reduce individual facility costs, it is contemplated that a 
commercial energy utility could be given access to cus 
tomer-owned generators 44 and activate numerous genera 
tors 44 located in various locations during periods of peak 
energy demand. Thus, a Series of generators 42 could Supply 
Supplemental energy during peak demand periods. 

0049 Referring now to FIG. 3, thereshown is a second 
embodiment of the energy management System as indicated 
by reference numeral 60. In the second embodiment of the 
energy management System 60, a primary server 62 is 
connected to a virtual private network 64. A virtual private 
network 64 typically exist between multiple locations within 
the same company or organization. In many cases, the 
virtual private network 64 is actually a portion of the Internet 
that is restricted only to specified uses. The Virtual private 
network 64 provides all the advantages of linked computers 
without the disadvantage of outside entities being allowed 
access to the network. In the same manner as discussed in 
the description of the first embodiment of the energy man 
agement System 10 shown in FIG. 1, the energy manage 
ment system 60 of the second embodiment includes one or 
more building servers 18 coupled to the virtual private 
network 64. Additionally, multiple monitoring stations 56, 
each having an Internet browser, are connected to the Virtual 
private network 64. Likewise, the primary server 62 includes 
the identical Software as discussed in FIG. 1, Such that the 
primary Server 62 can communicate with the building Serv 
erS 18 to receive energy usage information and process the 
energy usage information into energy consumption Statistics 
that can be accessed by the monitoring stations 56. The 
Second embodiment of the energy management System 60 
shown in FIG. 3 is a small-scale system in which the energy 
customer maintains their own private primary Server 62, 
unlike the primary Server 44 maintained by an independent 
Service provider. 

0050 Referring now to FIG. 4, thereshown in a third 
embodiment of an energy management System 66. The third 
embodiment of the energy management System 66 is a 
medium Scale System for an energy customer Slightly larger 
than the typical user for the Small Scale energy management 
system 60 shown in FIG. 3. In the energy management 
system 66 shown in FIG. 4, the system is again centered 
around a virtual private network 64. In the energy manage 
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ment System 66, the energy customer has an internal Eth 
ernet 68 that links a series of devices. As shown in FIG. 4, 
a pair of building servers 18 are connected to the Ethernet 
68, although a large number of building servers 18 can be 
used. The primary Server 62 can communicate to the build 
ing servers 18 through the Ethernet 68. A router 70 connects 
the network 64 to the Ethernet 68. A monitoring station 56 
including an Internet browser can communicate with the 
primary server 62 through the router 70 and the network 64 
in a manner as previously discussed. 
0051 Referring now to FIG. 5, a fourth embodiment of 
the energy management System is shown as indicated by 
reference numeral 72. The energy management System 
shown in FIG. 5 is typically utilized by a large energy 
customer. In the energy management System 72, the primary 
server 62 is connected to the virtual private network 64, 
which in turn is directly connected to the Ethernet system 
68. A pair of building server 18 are also shown connected to 
the Ethernet 68, such that the primary server 62 can receive 
energy usage information from the building Servers 18 
acroSS the virtual private network 64. In the energy man 
agement System 72, a local Server 74 including its own 
database 76 is connected to the Ethernet 68 to receive 
information directly from the building servers 18 as well as 
the primary server 62. The local server 74 is directly 
connected to the building servers 18 across the Ethernet 68, 
Such that information does not have to pass acroSS the Virtual 
private network 64. 
0052 Various alternatives and embodiments are contem 
plated as being within the Scope of the following claims 
particularly pointing out and distinctly claiming the Subject 
matter regarded as the invention. 
We claim: 

1. An energy information and control System for moni 
toring and analyzing the power consumption at a plurality of 
locations, the System comprising: 

a computer network facilitating the passage of electronic 
information between devices connected to the network; 

at least one building Server connected to the network, the 
building Server being connected to at least one energy 
meter, the building Server being able to transmit energy 
usage information received from the energy meter 
across the network; 

a primary Server coupled to the network for receiving the 
energy usage information transmitted across the net 
work, the primary Server compiling the energy usage 
information received from the building server into 
energy consumption Statistics, and 

at least one monitoring Station connected to the network 
to receive and display the energy consumption Statistics 
from the primary Server. 

2. The energy information and control System of claim 1 
wherein the primary Server includes a power database for 
Storing the energy usage information received from the 
building Server. 

3. The energy information and control System of claim 1 
wherein the primary Server interrogates the building Server 
to receive the energy usage information from the building 
SCWC. 

4. The energy information and control System of claim 1 
further comprising at least one Smart energy meter coupled 



US 2003/0176952 A1 

directly to the network for transmitting energy usage infor 
mation to the primary Server acroSS the network. 

5. The energy information and control System of claim 2 
wherein the primary Server includes a translating program 
that converts the energy usage information transmitted 
acroSS the network into historical power data that can be 
Stored in the power database. 

6. The energy information and control System of claim 1, 
wherein the System includes a plurality of building Servers 
each physically located in a different building, Such that the 
primary Server compiles energy usage information from the 
plurality of building Servers and combines the energy usage 
information into a Single energy consumption Statistic. 

7. An energy information and control System for moni 
toring and analyzing the power consumption at a plurality of 
locations, the System comprising: 

a computer network for allowing the passage of electronic 
information acroSS the network; 

a plurality of energy meters coupled to the network, the 
energy meters transmitting energy usage information 
acroSS the network; 

a primary Server coupled to the network for receiving the 
energy usage information transmitted across the net 
work, the primary Server combining the energy usage 
information from the plurality of energy meters into 
energy consumption Statistics for the plurality of loca 
tions, and 

at least one monitoring Station coupled to the network to 
access the energy consumption Statistics from the pri 
mary Server. 

8. The energy information and control system of claim 7 
further comprising at least one building Server connected to 
the network and at least one of the energy meters for 
converting a signal from the energy meter into the energy 
usage information that can be transmitted acroSS the com 
puter network. 

9. The energy information and control system of claim 7 
wherein the primary Server combines the energy usage 
information from the plurality of energy meters into the 
energy consumption Statistics. 

10. The energy information and control system of claim 7 
wherein each of the energy meters includes a distinct address 
Such that the primary Server can communicate with each 
power meter across the network through the address. 

11. The energy information and control system of claim 7 
further comprising a generator connected to the network, 
wherein the primary Server generates an indicator Signal 
when the energy consumption Statistics exceed an upper 
limit. 

12. A method of monitoring and analyzing the power 
consumption at a plurality of distinct locations the method 
comprising the Steps of: 

connecting a primary Server to a computer network; 
coupling a plurality of energy meters to the computer 

network, each energy meter being capable of transmit 
ting energy usage information acroSS the network; 

triggering the energy meters to transmit the energy usage 
information acroSS the network; 

receiving the energy usage information from the plurality 
of energy meters in the primary Server; 
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Storing the energy usage information in a power database 
coupled to the primary Server; 

processing the Stored energy usage information received 
from the plurality of energy meters into combined 
energy consumption Statistics, and 

accessing the primary Server with a remote monitoring 
Station connected to the network to receive and display 
the combined energy consumption Statistics. 

13. The method of claim 12 wherein the combined energy 
consumption Statistics are a Sum of the energy consumption 
measured by the plurality of energy meters. 

14. The method of claim 12 wherein all of the energy 
meters in a single location are each connected to a building 
Server that is connected to the network, the building Server 
receiving the energy usage information from the energy 
meters and transmitting the energy usage information acroSS 
the network. 

15. The method of claim 12 wherein the step of storing the 
energy usage information includes translating the energy 
usage information from a first form used to transmit the 
information over the network to a Second form used to 
process the information in the primary Server. 

16. The method of claim 12 further comprising the step of 
assigning a distinct address to each of the energy meters. 

17. The method of claim 12 wherein the energy meters are 
triggered by the primary Server to transmit the energy user 
information at a Selected time interval. 

18. The method of claim 12 further comprising the steps 
of: 

coupling a revenue meter directly to the computer net 
work, the revenue meter including a control card 
capable of communicating across the computer net 
work; and 

configuring the revenue meter to automatically transmit 
energy usage information at Selected time intervals 
across the computer network. 

19. An energy information and control System for moni 
toring and analyzing the power consumption at a plurality of 
locations, the System comprising: 

a computer network for allowing the passage of electronic 
information acroSS the network; 

at least one energy meter coupled to the network, the 
energy meter transmitting energy usage information 
across the network; 

a primary Server coupled to the network for receiving the 
energy usage information transmitted across the net 
work, the primary Server compiling the energy usage 
information into energy consumption Statistics, and 

an energy generator coupled to the network, wherein the 
primary Server generates an indicator Signal when the 
energy consumption Statistics reach an upper limit, 
Such that the energy generator can be operated to 
generate Supplemental energy. 

20. The energy information and control system of claim 
19 wherein the energy generator is configured Such that the 
energy generator can be activated by the primary Server 
when the energy consumption Statistics reach the upper 
limit. 
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21. The energy information and control System of claim 
19 further comprising at least one building Server connected 
to the network, the building Server being coupled to at least 
one energy meter for converting a Signal from the energy 
meter into energy usage information that can be transmitted 
acroSS the computer network. 

22. The energy information and control System of claim 
19 wherein the energy meter and the generator have a 
distinct address Such that the primary Server can communi 

Sep. 18, 2003 

cate with the energy meter and generator acroSS the network 
by the distinct address. 

23. The energy information and control System of claim 
19 further comprising at least one monitoring Station 
coupled to the network Such that the monitoring Station can 
access the energy consumption Statistics from the primary 
SCWC. 


