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ABSTRACT 

A system for managing energy consumption by equipment 
located at a site or a plurality of sites. The system includes a 
database including information relating to pieces of energy 
consuming equipment located at a site. A server is pro 
grammed to process utility bills and/or analyze data to predict 
trends in energy consumption. 
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ENTERPRISE ENERGY MANAGEMENT 
SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application is a Continuation of US. 
patent application Ser. No. 11/423,860, ?led Jun. 13, 2006, 
Which is a Continuation-in-Part of US. patent application 
Ser. No. 10/768,957, ?led Jan. 30, 2004, Which issued as US. 
Pat. No. 7,062,389, on Jun. 13, 2006, Which claims the bene?t 
of US. Provisional Patent Application No. 60/444,091, ?led 
J an. 31, 2003, all of Which are hereby incorporated herein by 
reference in their entireties. 

BACKGROUND OF THE INVENTION 

[0002] This invention relates generally to a system and 
method for managing energy consumption by equipment 
assets located at a site. More speci?cally, it relates to a system 
for tracking, evaluating, and responding to equipment energy 
consumption information at a site or a set of distributed sites. 
[0003] Energy consumption is typically a signi?cant and 
ever increasing operating expense faced by large sites or 
facilities, such as government, commercial retailers, and 
industrial facilities (collectively “sites”). Currently, facility 
managers lack a system or tool to track and manage energy 
consumption by equipment assets located at a site. Manage 
ment of energy consumption is even more dif?cult for an 
enterprise including multiple facilities or sites distributed 
throughout a large geographic region. For example, a large 
retail chain having sites distributed at locations throughout 
the United States may have hundreds of locations each requir 
ing independent monitoring and evaluation. Located Within 
these hundreds of locations maybe tens of thousands of pieces 
of energy consuming equipment, Which contribute to the 
overall energy consumption pro?le of its site and of the retail 
chain enterprise. Each year, enterprises lose pro?ts due to 
their inability to effectively track energy management. 
[0004] Accordingly, there is a need in the art for a system or 
method for tracking or monitoring the use of energy con 
sumption by equipment located at one or more sites. There is 
a further need for a system for evaluating equipment energy 
consumption and taking action to reduce an overall energy 
cost. 

BRIEF SUMMARY OF THE INVENTION 

[0005] The present invention, in one embodiment, is a sys 
tem for managing energy consumption by equipment at a site. 
The system includes a database including a plurality of char 
acteristics relating to a piece of energy consuming equipment 
located at the site. The system also includes a database includ 
ing a plurality of service technicians. In addition, the system 
includes a database comprising billing information relating to 
the piece of energy consuming equipment. Further, the sys 
tem includes a server including softWare for reconciling and 
paying a utility bill, based on the plurality of characteristics 
relating to the equipment and the billing information. 
[0006] The present invention, in another embodiment, is a 
system for managing energy consumption by equipment at a 
plurality of sites. The system includes a database including a 
plurality of characteristics relating to a plurality of energy 
consuming equipment located at the plurality of sites and a 
data source comprising Weather and temperature information 
for a region associated With at least one of the plurality of 
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sites, in addition, the system includes a server including soft 
Ware for correlating certain of the plurality of characteristics 
relating to the plurality of energy consuming equipment With 
the Weather and data information, in this invention, Wherein a 
trend is predicted based on the correlating certain of the 
plurality of characteristics relating to the plurality of energy 
consuming equipment. 
[0007] In another aspect, the present invention is a method 
of managing energy consumption by equipment located at a 
plurality of sites. The method includes collecting a set of 
information relating to a plurality of pieces of energy con 
suming equipment located at a plurality of sites and correlat 
ing certain of the information relating to the plurality of 
pieces of energy consuming equipment With Weather and 
temperature information and market demand and utility rate 
information. Further, the method includes transmitting elec 
tronic operating instructions to at least one of the plurality of 
pieces of energy consuming equipment based on the corre 
lating certain of the information relating to the plurality of 
pieces of energy consuming equipment, the Weather and tem 
perature information, and the market demand utility rate 
information. 
[0008] While multiple embodiments are disclosed, still 
other embodiments of the present invention Will become 
apparent to those skilled in the art from the folloWing detailed 
description. As Will be apparent, the invention is capable of 
modi?cations in various obvious aspects, all Without depart 
ing from the spirit and scope of the present invention. Accord 
ingly, the draWings and detailed description are to be regarded 
as illustrative in nature and not restrictive. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 is a How chart a method for managing energy 
consumption at a site, according to one embodiment of the 
present invention. 
[0010] FIG. 2 is a diagram shoWing the various types of 
information, relating to energy consuming equipment assets, 
collected in one embodiment of the present invention. 
[0011] FIG. 3 is a How chart shoWing an equipment survey 
ing method, according to one embodiment of the present 
invention. 
[0012] FIG. 4 is a schematic diagram shoWing an energy 
management system, according to a second embodiment of 
the present invention. 
[0013] FIG. 5 is a diagram shoWing a structure for storing 
energy consumption data, according to one embodiment of 
the present invention. 
[0014] FIG. 6 is a How chart shoWing a method ofprocess 
ing and paying utility bills, according to one embodiment of 
the present invention. 
[0015] FIG. 7 is a How chart shoWing an electronic payment 
method, according to one embodiment of the present inven 
tion. 
[0016] FIG. 8 is a diagram shoWing a process for using the 
energy management system to facilitate dispatch of a service 
provider, according to one embodiment of the present inven 
tion. 

DETAILED DESCRIPTION 

[0017] FIG. 1 is a How chart shoWing an energy manage 
ment method 10, according to one embodiment of the present 
invention. As shoWn in FIG. 1, the energy management 
method 10 includes collecting relevant information relating 
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to energy consuming equipment assets located at a site (block 
12). Based on this information, an expected energy consump 
tion pro?le is calculated for the site (block 14). Actual energy 
consumption data is then collected from the site on a periodic 
basis (block 16). The actual energy consumption data is then 
compared to the expected consumption pro?le (block 18). If 
the actual consumption data exceeds the expected consump 
tion pro?le, action is taken to address the unexpected energy 
consumption (block 20). The collection process (block 12) is 
performed once for each piece of equipment and is distinct 
from the collection of actual energy consumption (block 16). 
[0018] The equipment for Which relevant information is 
collected (block 12) may include equipment consuming elec 
trical energy, equipment combusting hydrocarbon energy 
sources (e.g., natural gas or propane), equipment consuming 
both, or any other energy-consuming or utility service-utiliz 
ing equipment as described herein, including equipment that 
consumes, utilizes, or is poWered by electricity. In one 
embodiment, equipment using Water is also included. Fur 
ther, the equipment can also include any equipment that con 
sumes or utilizes phone service, cable television service, 
high-speed intemet service, or any other device that con 
sumes, utilizes, or is poWered by electronic or energy ser 
vices. 

[0019] The information collected for an energy consuming 
asset varies depending on the type or category of equipment. 
FIG. 2 is a diagram shoWing the information collected for 
various types of equipment, according to one exemplary 
embodiment of the invention. As shoWn in FIG. 2, the exem 
plary equipment may be placed into three categories, namely 
building 24, HVAC 26, and refrigeration 28. The embodiment 
of FIG. 2 further categorizes building 24 into lighting 30, 
building controls 32 and general usage 34. As shoWn, HVAC 
26 is further categorized into compressors 36 and heat stages 
38, and refrigeration 28 is further categorized into condensers 
44, racks 46, compressors 48, and circuits 50. FIG. 2 further 
shoWs several example ?elds of information that may be 
collected for each type of equipment. 
[0020] In one embodiment, the process of collecting infor 
mation (block 12) is controlled such that each ?eld has a set of 
acceptable attributes. This approach provides a uniform nam 
ing convention, such that the same piece of equipment 
receives the same name each time it is entered into the system. 

[0021] According to one embodiment, the process of col 
lecting and storing information relating to energy consuming 
equipment or assets located at a site (block 12) is imple 
mented using or in conjunction With a method or system for 
surveying equipment assets located at a site or at multiple 
distributed sites. One example of such a system is disclosed in 
co-pending US. patent application Ser. No. 10/771,090, 
entitled “Site Equipment Survey Tool,” ?led on Feb. 3, 2004, 
Which is incorporated herein by reference in its entirety. FIG. 
3 is a How chart shoWing an equipment surveying method 60, 
according to one embodiment of the present invention. As 
shoWn in FIG. 3, the equipment surveying method 60 
includes gathering and compiling legacy data for a client’s 
equipment assets (block 62), creating an appropriate data 
structure for collecting and storing equipment information 
(block 64), importing normalized legacy data into the data 
structure (block 66), importing the data structure and the 
legacy data (block 68), and surveying site equipment assets to 
collect relevant information (block 70). In one embodiment, a 
quality control revieW is conducted on the collected survey 
data (block 72). 
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[0022] The information relating to energy-consuming 
equipment or assets, according to one embodiment, can be 
organized Within the asset database 112 or retrieved from the 
database 112 according to asset, according to site, or any 
other desired parameter. That is, the information can be stored 
or retrieved on a per-site basis or a per-asset basis. For 
example, organizing information on a per-site basis alloWs for 
consideration of all energy management information at a site 
and processing of that information for purposes described 
herein. Alternatively, organizing the information on a per 
asset basis is also useful as described herein. 

[0023] Based on the information collected for the equip 
ment located at the site and information knoWn about the site 
itself, an expected energy consumption pro?le is calculated. 
Many techniques and algorithms for calculating expected 
consumption are knoWn in the art and Will function in com 
bination With the present invention. In one embodiment, this 
expected consumption pro?le is then adjusted by considering 
knoWn current operating conditions, Weather, environmental 
conditions, and peak customer tra?ic. In one embodiment, the 
expected consumption pro?le further considers stored his 
torical consumption data for a site, Where such data is avail 
able. 
[0024] Actual energy consumption for the site is then col 
lected or monitored during operation. In one embodiment, 
energy consumption information is manually collected and 
recorded on a periodic basis. In another embodiment, energy 
consumption information is collected real-time or near-time 
using energy sensors or probes. These energy sensors, for 
example, may be TCP/IP netWork devices that only need to be 
connected to the sites communications netWork. This net 
Work could be a Wired or Wireless netWork. These netWork 
devices then take reading and post real-time energy consump 
tion data to the netWork for use With the method 10. 

[0025] The amount of data points collected may also vary 
signi?cantly. In one embodiment, for example, the actual 
energy consumption data may include only one electrical 
meter reading or one gas meter reading (or both) for each 
broad equipment category. In another embodiment, the actual 
energy consumption data includes one electrical meter read 
ing or one gas meter reading (or both) for each subcategory of 
equipment. In yet another embodiment, each piece of energy 
consuming equipment is monitored individually by a dedi 
cated electric or gas consumption sensor. Any sensor or meter 
knoWn to those skilled in the art may be used to monitor 
energy consumption. 
[0026] In one embodiment, the system of the present inven 
tion is implemented in conjunction With a enterprise asset 
management system for managing the assets of a distributed 
enterprise. One example of such a system is disclosed in 
co-pending US. patent application Ser. No. 09/883,779, 
entitled “Method and System for Managing Enterprise 
Assets,” ?led on Jun. 18, 2001, Which is incorporated herein 
by reference in its entirety. FIG. 4 is a schematic diagram 
shoWing a netWork-based energy management system 100 
according to a second embodiment of the present invention. 
As shoWn in FIG. 4 the system 100 includes a server 102 in 
communication With client computers 104 and kiosks 106 
through a netWork 108. The client computers 104 and kiosks 
106 are located at each of the various distributed sites. The 
system 100 alloWs a distributed enterprise to monitor and 
track energy consumption at multiple sites. 
[0027] As further shoWn, in one embodiment, the server 
102 is in communication With a service database 110, a utili 
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ties database 111, and an asset or equipment database 112. 
Alternatively, the service data, utilities data, and asset or 
equipment data are maintained in a single database. The client 
computers 104 are in communication With individual pieces 
of equipment through an asset/equipment interface 114. In 
one embodiment, this interface 114 is con?gured to accept 
input from the energy consumption sensors. In one embodi 
ment, the interface 114 is a local area Wired or Wireless 
network. In one embodiment, the interface 114 includes soft 
Ware to translate and normalize signals received from various 
types of equipment, such as that disclosed in co-pending U.S. 
patent application Ser. No. l0/734,725, ?led on Dec. 12, 
2003, Which is incorporated herein by reference in its entirety. 
[0028] In one aspect of the invention, an interface 114 asso 
ciated With a particular piece of equipment such as, for 
example, an HVAC system, alloWs for collection of informa 
tion, including real-time information, directly from the piece 
of equipment. Further, the information collected from the 
asset or piece of equipment can then be used in the present 
system in any fashion taught herein. In one example, given 
that the method and system of service and maintenance 
described beloW provides for tracking and providing for all 
service and maintenance needs of any given asset, the HVAC 
system information collected by the appropriate interface 1 14 
can then be compared to any knoWn service or maintenance 
issues related to that HVAC system. 
[0029] In one embodiment of the present invention, the 
system 100 further tracks and manages refrigerant loss in the 
enterprises various refrigeration circuits, as disclosed in co 
pending U.S. patent application Ser. No. 10/ 429,6 1 9, ?led on 
May 5, 2003, Which is incorporated herein by reference in its 
entirety. FIG. 5 is a diagram shoWing a database structure 130 
for storing information relating to various categories of 
energy consuming and refrigerant using equipment. The data 
base structure 130 is useful in correlating energy consump 
tion data With refrigerant loss data to explain trends in energy 
consumption. As shoWn in FIG. 5, the database structure 130 
includes Work order data 132, site speci?c data 134, client or 
enterprise speci?c data 136, and general data 138. The struc 
ture 130 shoWn alloWs various equipment categories and 
attributes to be con?gured by the particular enterprise. The 
Work order data 132 includes information relating to repairs 
of site refrigeration circuits, Which are used to calculate 
refrigeration leaks (block 142). 
[0030] The structure 130 alloWs a user to correlate changes 
in energy consumption (block 144) With refrigeration leaks. 
This alloWs a user or the system 100 to explain the reason for 
unexpected energy consumption or spikes during a particular 
time period. This could be accomplished, for example, by 
comparing energy consumption over a speci?ed period of 
time With refrigerant loss and repair data for the same period 
of time. If a piece of equipment Was operating With a loW level 
of refrigerant, it may explain the spike in energy consumption 
for that period of time. 
[0031] Using the information relating to the energy con 
suming equipment at a site and the actual energy consumption 
data collected, a user of the method 10 or the system 100 can 
compare consumption information to utility bills to identify 
potential billing errors. LikeWise, a user can analyZe con 
sumption information and identify potential equipment mal 
functions in need of repair. 
[0032] In one embodiment, the utilities database 111 
includes information about various utility providers that pro 
vide utilities to various sites of the enterprise. For example, 
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the utility providers can include, but is not limited to, provid 
ers of electricity, gas, Water, seWage systems, phone service, 
cable television service, high-speed internet service, and any 
other provider of electronic or energy services. In one 
embodiment, the database 111 further includes a roster of 
contacts for each utility provider, including, according to one 
embodiment, service technicians for each utility provider. In 
accordance With one aspect of the invention, the database 111 
further includes for each utility provider a list of billing 
related and service-related incentives, rebates, discounts, or 
any other form of money-saving package or offer offered to 
customers by the utility provider. For each money-saving 
package or offer, the speci?c condition(s) or event(s) that 
must be satis?ed such that the package or offer can be 
redeemed or cashed in or otherWise obtained by a customer 
are also included in the database. 

[0033] In use, according to one embodiment as shoWn in 
FIG. 6, the system 100 of the present invention provides for a 
method of processing utility bills 180 in the folloWing man 
ner. The system 100 alloWs for entry and storage in the data 
base 111 of billing information at each site for each utility 
provider (block 182). The system 100 further provides for 
revieW and approval of each bill received from each utility 
provider at each site (block 184). In addition, the system 100 
provides for payment of each bill from each utility provider 
(block 186). 
[0034] The billing information for entry and storage (block 
182) can include, but is not limited to, all the information 
provided in each periodic bill or invoice that is provided by a 
utility provider. For example, the billing information can be 
all invoice information provided separately by each of the gas 
provider, electricity provider, Water provider, phone service 
provider, and seWage service provider for a site. In one 
embodiment, the billing information is entered manually by a 
user, such as an employee of the enterprise or an employee of 
the utility provider, at a client computer 104 or kiosk 106 or 
other entry point. Alternatively, the information is entered 
electronically. For example, electronic entry can be accom 
plished by scanning a document With any knoWn scanner 
utiliZing OCR or any other scanning technology and loading 
the scanned information into the system. In another example, 
the information is entered electronically by direct electronic 
communication betWeen the billing system of the utility pro 
vider and the system 100 of the present invention over the 
netWork 108. In a further alternative, the billing information 
is electronically compiled by an external individual or indi 
viduals, such as, for example, a third-party entity hired to 
compile the billing information into a format that can be 
easily loaded into the present system 100, and then the billing 
information is loaded into the system 100. According to one 
embodiment, the third-party individual or individuals com 
pile historical billing information into an appropriate format 
for loading into the system 100. Alternatively, the third-party 
individual or individuals compile current billing information 
on an on-going basis for loading into the system 100. In a 
further alternative, both historical and current billing infor 
mation are compiled into an appropriate format by the third 
party individual or individuals. 

[0035] The bill revieW and approval process (block 184) 
can, in one aspect of the invention, include distributing a 
hardcopy or an electronic copy (via e-mail, for example) of 
the bill to each appropriate individual. The individual can 
then revieW the bill and contact the appropriate individual 
regarding Whether the bill is approved or disapproved (and 
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provide reasons for disapproval). The approval or disapproval 
information can be provided verbally or electronically (via 
e-mail, for example). Alternatively, the bill revieW and 
approval process (block 184) includes making the bill avail 
able to each appropriate individual via a client computer or 
kiosk so that the individual can access and revieW the bill and 
then indicate at the computer or kiosk either approval or 
disapproval of the accuracy of the bill. According to one 
embodiment, if the individual does not approve of any portion 
of the bill for any reason, the individual can input into the 
system a description of the disapproval and the reasons for the 
disapproval. In one aspect of the invention, the system for 
Wards the description to an appropriate individual to prompt 
corrective measures. 

[0036] According to another aspect of the invention, the bill 
revieW and approval process (block 184) further includes 
identi?cation of relevant money-saving packages or offers 
related to the bill under revieW. For example, the server 102 
may access the database 111 to identify any money-saving 
packages or offers from the utility provider that sent the bill 
under revieW. The server 102 may then compare the package 
or offer to the current bill to determine Whether the bill quali 
?es for the discount, rebate, or other money-saving offer. 
Alternatively, the server 102 identi?es the relevant money 
saving package or offer and transmits it to a user so that the 
user can determine Whether the bill quali?es for the package 
or offer. If the bill quali?es, the package or offer is automati 
cally applied to the bill total, thereby reducing the amount 
oWed. Alternatively, a user applies the offer or package to the 
bill. 

[0037] According to one embodiment, the payment of a bill 
(block 186) can include payment of more than one bill for 
more than one site from the same provider. That is, the system 
100 can consolidate more than one bill from the same utility 
provider and provide for payment of the aggregate amount. 
For example, perhaps an enterprise has six sites, each pro 
vided With gas by the same gas provider. Thus, each site 
receives a bill from the gas provider. The system 100 of the 
present invention, according to one embodiment, alloWs for 
entry of each bill into the system, either manually or elec 
tronically as described above. The system 100 then combines 
the amount oWed for each site to arrive at a total amount. The 
system 100 then alloWs for payment to the provider of the 
consolidated amount. 

[0038] Payment to the provider can be accomplished using 
an electronic payment system, according to one embodiment. 
One example of an electronic payment system that can be 
utiliZed in conjunction With the present invention is provided 
in Us. application Ser. No. 10/ 922,364, entitled “Electronic 
Payment System,” ?led on Aug. 20, 2004, Which is incorpo 
rated herein by reference in it entirety. FIG. 7 is a How chart 
shoWing an electronic payment method 190 according to one 
embodiment of the present invention. As shoWn in FIG. 7, the 
method 190 includes revieW and approval of the utility bill 
(block 192). The business enterprise then electronically 
authoriZes payment of the bill (block 194). Alternatively, the 
electronic authoriZation step is not required. An electronic 
payment request is then generated and transmitted to an elec 
tronic payment center (block 196). The electronic payment 
center issues payment to the utility provider and provides 
con?rmation of the payment (block 198). Finally, the pay 
ment con?rmation is added to the history of the correspond 
ing bill (block 200). 
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[0039] In one embodiment, the database 110 includes infor 
mation about various service providers, including a list of 
service providers certi?ed to perform maintenance on equip 
ment, including appropriate utility providers. In one embodi 
ment, the database 110 further includes a roster of technicians 
for each service provider or utility provider. In one embodi 
ment, a Work order is automatically generated and dis 
patched, by the system 100, requesting repair of the equip 
ment. In this embodiment, a Work order is generated in 
response to detection of unexpected energy consumption. 
This detection may occur by analyZing historic data for some 
period of time or by monitoring real-time data obtained from 
netWork-ready sensors. Depending upon the level of speci 
?city of the energy consumption monitoring meters and sen 
sors, the system 100 can provide various amounts of speci 
?city on the repair required. 
[0040] For example, if monitoring is performed on each 
individual piece of energy consuming equipment, the system 
100 can identify the particular piece of equipment that has 
malfunctioned and can provide that information to the service 
technician. Furthermore, the system 100 can extract knoWn 
information relating to the equipment requiring service from 
the equipment database 112 and provide all relevant informa 
tion to the service provider. This information alloWs the ser 
vice provider to bring all tools and repair parts that may be 
necessary to complete the repair and further alloWs the ser 
vice technician to accomplish the repair more quickly and 
cost effectively. In one embodiment, the service provider 
completes the Work order using the kiosk 106 located at the 
site. 

[0041] FIG. 8 is a diagram shoWing the use of the system 
100 to facilitate dispatch of a service provider. As shoWn in 
FIG. 8, the service request is initiated at a site 150. The service 
request is communicated to the server 102 through the com 
munication netWork 108. The server 102 forWards the service 
request to an appropriate service provider 154. The initial 
service request may be generated from the site 150 in several 
different Ways. In one embodiment, a person at the site 150 
contacts a call center 156, Which connects to the server 102 
and creates an electronic service request. In another embodi 
ment, an authoriZed user at the site 150 connects to the server 
102 using the communication netWork 108 and directly 
places the service request. In another embodiment, the server 
102 is receiving signals from various pieces of equipment, as 
described in further detail above, and based on these signal 
the server 102 detects a malfunction and automatically gen 
erates a service request. The service request may be initiated 
using the unique code assigned the piece of malfunctioning 
equipment. 
[0042] Once a service request is communicated from the 
site 150 to the server 102, the server 102 compiles a package 
of useful information knoWn about the equipment for Which 
service is requested, from the system database. For example, 
in one embodiment, the information displayed in block 156 of 
FIG. 8 is compiled and communicated to the service provider 
154. In other embodiments, more or less information is com 
municated. As described above, this information may facili 
tate the service process by providing important information 
relating to the equipment. In one embodiment, the informa 
tion further includes a ?oor plan for the site 150 including a 
designation of the location of the malfunctioning equipment 
or a picture of the equipment (or both). 
[0043] In another embodiment, the method 10 and the sys 
tem 100 are used to calculate a total cost of oWnership of an 
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asset. Currently, retail enterprises generally make equipment 
purchasing decisions based on the purchase cost of the equip 
ment and a general reliability rating. Retail enterprises lack an 
effective system for factoring energy consumption in the 
analysis of a total cost of the equipment. The system 100 
tracks and archives energy consumption by energy consum 
ing equipment or groups of equipment in the database 110 or 
112. In this embodiment, the server 102 is programmed to 
calculate a total cost of oWnership of a piece of equipment 
using at least the purchase cost of the equipment, the repair 
costs associated With the equipment, and the energy con 
sumption cost of the equipment. 
[0044] The system 100 of the present invention further 
provides for data analysis, including data correlation and 
predictive analysis. That is, according to one embodiment, the 
system 100 includes software that can utiliZe the information 
stored, assimilated, or used by the system to identify correla 
tions With other information and utiliZe those correlations to 
predict trends. Subsequently, the enterprise or a user can take 
appropriate actions based on a predicted trend. 

[0045] The information that can be used for the correlation 
analysis includes the energy management information, the 
refrigeration loss information, the utility bill information, the 
service and maintenance information, the total cost informa 
tion, present and historical Weather and temperature data for 
a relevant region, market demand for a utility service, and the 
current rate (cost per unit) for a utility service. In one aspect 
of the invention, the present and historical Weather and tem 
perature data, the market demand for a utility service, the 
current rate for a utility service, and any other similar or 
related data can be included in a database or separate data 
bases in the present system 100 or it can be accessed by the 
system from another source such as an external database 

accessed over the netWork, a diskette, a compact disk, or any 
other data source. According to one embodiment, utility bill 
ing information is correlated With service and maintenance 
information, refrigerant usage, energy usage, total cost infor 
mation, Weather/temperature information, utility service 
market demand, and a current utility service rate or rates. That 
is, certain events, details, or trends in the billing information 
are correlated With any other information. Alternatively, any 
of the above information can be correlated With any other of 
the above information. According to one embodiment, this 
alloWs a user or the system to relate changes in one set of 
parameters such as billing information to other parameters as 
described above. Thus, relationships betWeen various types 
of information can be identi?ed. 

[0046] In accordance With another embodiment, the system 
100 also provides for predictive analysis and preventative 
planning based on the correlated data described above. That 
is, the system 100 includes software that draWs upon the data 
correlations identi?ed above to predict future trends in the 
data. The enterprise or a user can then utiliZe a predicted trend 
and the above information to take appropriate steps to address 
any predicted impact of the trend. According to one exem 
plary embodiment, predicted Weather patterns can be used to 
predict a trend in energy use and utility bill amounts. For 
example, perhaps a particularly cold Winter has been pre 
dicted. The system 100 of the present invention can compare 
the predicted Winter season With past correlations and/or cal 
culated correlations betWeen utility bills and similar Winter 
seasons. Based on the correlations, the system can predict the 
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impact of the cold Winter season on the siZe of the utility bills 
for a site or a group of sites in the region impacted by the cold 
Weather. 
[0047] In another exemplary embodiment in Which each 
site has been mapped With GIS capabilities as disclosed in 
Us. application Ser. No. l0/77l,090, Which is incorporated 
herein by reference in its entirety, the system can compare a 
predicted storm path With site locations using a map-based 
interface and identify the sites of the enterprise predicted to be 
directly affected by possible utility outages. The system 100 
can further notify a user or users of the predicted possible 
outages. 
[0048] In another exemplary embodiment, a predicted tem 
perature spike across a certain region can be used to predict 
expected energy requirements relating to electricity, etc. (and 
the resulting expected utility bills). 
[0049] In any of the above three examples, additional fac 
tors could be considered relating to the predicted Weather or 
temperature event, such as, for example, the current market 
demand and utility rates in each example. Thus, in this 
example, demand and rate trends could also be taken into 
account in formulating predictions regarding expected mar 
ket demand and expected rates during Weather- or seasonally 
related events or periods. 
[0050] Preventative action can then be taken by the user or 
the enterprise based on the predicted information provided by 
the system. In one embodiment, the user takes action based on 
the predicted information provided by the system 100. In the 
example of the predicted Winter season, the user can take such 
steps as installing or providing additional heaters at the appro 
priate locations, reducing energy consumption at unaffected 
sites in anticipation of increased consumption at the affected 
sites, or any other appropriate action to prepare for the 
expected increase in utility consumption. In the example of 
the predicted storm path, the user could strategically position 
poWer generators or other services at the most vulnerable sites 
prior to the Weather pattern. In the example of the predicted 
temperature spike, the user could place poWer generators at 
each site that is expected to be affected by the temperature 
spike to reduce the load on the electrical poWer grid in the area 
and reduce the utility bill for those sites. 
[0051] Alternatively, the preventative action is imple 
mented by the system 100. That is, the system 100 of the 
present invention alloWs for data and predictive analysis, 
including predicting certain trends relating to certain as sets or 
equipment, and upon the triggering of a certain event associ 
ated With those predictions, electronically communicating or 
transmitting operating instructions to the relevant piece of 
equipment via the asset/equipment interface 114 associated 
With that piece of equipment. Thus, the asset/ equipment inter 
face 114 capabilities can be used in conjunction With the data 
and predictive analysis capabilities as described above to 
provide for preventative action or action to address the impact 
of a predicted trend. 
[0052] In one embodiment, the asset/equipment interface 
114 capabilities can be utiliZed in the present invention to 
remotely control operating parameters of certain energy or 
energy-related systems at a site, as disclosed in further detail 
in Us. application Ser. No. l0/734,725, Which is incorpo 
rated herein by reference in its entirety, to accomplish mea 
sures intended to prevent or reduce any negative impact of 
predicted phenomenon as described above. Thus, the system 
100 of the present invention alloWs for tracking various 
parameters relating to equipment at a site or multiple sites, 
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performing data and predictive analysis, and upon the trig 
gering of a certain event or predicted event associated With 
those parameters, electronically communicating or transmit 
ting operating instructions to the equipment. According to 
one embodiment, the types of equipment that can be remotely 
controlled in this fashion include, but are not limited to, 
refrigeration, lighting, and HVAC equipment and systems. 
[0053] In the example of the predicted cold Winter season, 
the predicted cold temperatures can trigger the system to 
electronically communicate instructions to the HVAC sys 
tems and, in some embodiments, additional poWer consum 
ing systems of unaffected sites to reduce poWer output of 
those systems, thereby reducing the heating bills at those sites 
and saving the enterprise money to compensate for the 
increased costs at the affected sites. In the example of the 
predicted temperature spike, the predicted high temperatures 
could trigger the system to electronically communicate 
instructions to the HVAC systems of unaffected sites to 
reduce poWer output of those systems, thereby reducing the 
air conditioning bills at those sites and saving the enterprise 
money to compensate for the increased costs at the affected 
sites. 
[0054] In either of the above examples, the instructions 
transmitted by the system 100 can be further impacted by the 
system’s consideration and analysis of the market demand 
information and utility rate information in addition to the 
predicted Weather trends. According to one embodiment, the 
system 100 of the present invention, the predicted Weather 
pattern results in a predicted demand and/ or utility rate that 
triggers instructions transmitted by the system 100 to the 
relevant equipment through the appropriate interface 114 or 
interfaces 114 based on the predicted rate. Alternatively, a 
utility provider can provide real-time or nearly real-time 
demand and rate information that can be inputted into the 
system 100 of the present invention and based on the demand 
or rate, the system 100 can be triggered to transmit various 
instructions from the system 100 to the relevant equipment 
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through the appropriate interface 114 or interfaces 114. For 
example, in the cold temperature example above, the server 
102 softWare may predict a certain utility rate that triggers an 
electronic instruction to be transmitted to the equipment at the 
affected site or sites instructing the HVAC systems to reduce 
output by some predetermined percentage during the pre 
dicted peak rate period(s) to reduce expenses. Thus, the mar 
ket demand and utility rate information can be taken into 
account in providing instructions to the relevant equipment 
and/or sites. In a further alternative, the system can be trig 
gered by any number of different parameters to communicate 
With various equipment to implement preventative or reme 
dial actions in response to a predicted trend. 
[0055] Although the present invention has been described 
With reference to preferred embodiments, persons skilled in 
the art Will recogniZe that changes may be made in form and 
detail Without departing from the spirit and scope of the 
invention. 
What is claimed is: 
1. A system for managing energy consumption by equip 

ment at a site, the system comprising: 
(a) a database comprising: 

(i) a plurality of characteristics relating to a piece of 
energy consuming equipment located at the site; 

(ii) information relating to information relating to a plu 
rality of service technicians, the information compris 
ing a list of the service technicians from at least one 
service provider; and 

(iii) billing information relating to the piece of energy 
consuming equipment, Wherein the billing informa 
tion is based on periodic invoices received from a 
utility provider; and 

(b) a server including softWare for reconciling and paying 
a utility bill, based on the plurality of characteristics 
relating to the equipment and the billing information. 

* * * * * 


