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(57) ABSTRACT 

A method and computer architecture monitoring resource 
usage via a global computer network. The computer archi 
tecture may include a resource-metering data recorder/trans 
lator unit having a global computer network node and, in 
operation, recording resource usage measured by and asso 
ciated resource meter. The computer architecture further 
includes a database and at least one global computer net 
work server, in operation, storing resource usage data 
recorded by the data recorder/translator unit in the database, 
receiving a resource usage data query from a user, calling the 
database for resource usage data relevant to the user, and 
presenting resource management information based on the 
relevant resource usage data via a global computer network 
site to the user. The computer architecture may also include 
a resource-metering data recorder, in operation, recording 
resource usage data measured by an associated resource 
meter, and also includes a recorder translator, in operation 
calling the data recorder, and transferring the resource usage 
data from the data recorder to the database. 
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COMPUTER ASSISTED AND/OR IMPLEMENTED 
PROCESS AND ARCHITECTURE FOR 

WEB-BASED MONITORING OF ENERGY 
RELATED USAGE, AND CLIENT ACCESSIBILITY 

THEREFOR 

RELATED APPLICATIONS 

[0001] This application is a continuation of US. applica 
tion Ser. No. 09/222,787, ?led Dec. 30, 1998, now US. Pat. 
No. _,_,_, Which claims priority from US. Provisional 
Application Serial No. 60/080,604, ?led Apr. 3, 1998, both 
of Which are incorporated herein by reference. 

FIELD OF THE INVENTION 

[0002] The present invention pertains generally to a 
method and/or a computer architecture for monitoring 
resource usage via a computer netWork, and more particu 
larly to a method and/or a computer architecture for moni 
toring energy usage via local area netWorks (“LANs”) 
and/or global area netWorks such as the World Wide Web 

(“WWW” or “Web”). 

BACKGROUND OF THE INVENTION 

[0003] In many states, electricity consumers already have 
or soon Will have choices When they purchase their elec 
tricity. The decades-old structure of area-speci?c monopo 
lies for electricity is being changed under What is called 
“restructuring” or “deregulation.” 

[0004] Deregulation of the electricity utility in California 
is given herein by Way of illustration. The folloWing dis 
cussion, hoWever, is equally applicable to other jurisdictions 
and other utilities, Wherein the utilities are being provided in 
a substantially free market environment. A California laW 
dramatically changed the regulated market system that had 
been in place for more than eighty years for serving the 
electricity needs of California’s homes, businesses, industry 
and farms. The laW: 

[0005] recogniZed that neW technology and neW fed 
eral laWs alloWed change from a highly regulated 
market structure to one that relies on competition to 
set the price of the generation component of elec 
tricity bills; 

[0006] authoriZed retail competition, Which alloWs 
customers to choose their electricity supplier; and 

[0007] permitted neW business opportunities to 
develop in buying, selling or brokering electricity for 
individual customers or customer groups. 

[0008] Roughly 80 percent of electricity service in Cali 
fornia is provided by three electric utilities oWned by private 
investors and regulated by the California Public Utilities 
Commission (CPUC). In the old market structure, the inves 
tor-oWned utilities Were granted franchise areas in Which 
they Were given the exclusive right to provide electricity 
service. In exchange for this exclusive right, all aspects of 
their business have been regulated. The CPUC set the 
standards for electricity service, authoriZed utilities to invest 
in neW facilities such as poWer plants, transmission lines or 
other equipment as necessary to meet their obligation to 
provide service to all customers, and set rates that different 
customers pay for electricity service. Although the CPUC 
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Will continue to set service standards and to regulate certain 
aspects of the neW electricity market, much of the market 
structure Will change. 

[0009] The laW essentially treats the major private utilities 
as having four distinct functions: 

[0010] 1. generation of electricity, 

[0011] 2. transmission of electricity along high volt 
age transmission lines, 

[0012] 3. distribution of electricity to customers With 
other customer services, and 

[0013] 4. metering and billing for electricity. 
[0014] In the past, each of these functions had been 
performed by a single utility company, subject to regulatory 
oversight by the CPUC. Under the above-mentioned laW, 
these functions are done partly by the utility company, partly 
through competitive businesses, and partly by neW regulated 
entities created by the legislation. 

[0015] PoWer plant oWners have the opportunity to sell 
electricity to customers With Whom they have negotiated 
sales contracts, to sell electricity into a general “pool” (the 
PoWer Exchange, described beloW) from Which large cus 
tomers and distribution utilities may draW to meet their 
needs, or to “aggregators,” Which are ?rms that have signed 
contracts With many small customers to provide their elec 
tricity needs. Existing private utilities may sell many of their 
poWer plants to existing or possibly neW poWer generation 
?rms, and additional poWer plants Will be constructed by 
poWer companies that are not utilities, all to assure an 
adequate level of competition. Thus, competition among 
potential generators of electricity Will set the price for the 
electricity component of a customer=s electricity bill. The 
role of regulators Will be to make sure that competition is 
alloWed to ?ourish and that no ?rms can dominate the 
market and set prices. 

[0016] The distribution/customer service function, Which 
encompasses moving electricity through a service area to 
customers, maintaining electricity lines, and providing 
metering and billing services, Will largely remain monopoly 
activities at this time. The investor-oWned distribution utility 
Will continue to be regulated by the CPUC. Some of the 
services, hoWever, noW performed by the distribution/cus 
tomer service company, such as metering and billing, poWer 
conditioning or backup, may be “unbundled” and provided 
by other private businesses in the future. 

[0017] A steadily increasing percentage of customers 
located in the service territories of six of the seven investor 
oWned utilities Will be alloWed to shop for poWer in an open 
market. Customers Will have “direct access” to generators. 
No longer restricted to buying poWer only from their local 
utility company, they should be able to compare one deal to 
another and pick the one Which meets their preferences. I 
have determined that customer-speci?c packages of poWer 
and other services may advantageously be offered, so that 
the customer can choose the best overall value that meets 
their needs. For example, some companies may not need 
high levels of reliability, While others may need exceptional 
reliability. Other companies may be able to shift their loads 
to take advantage of loWer prices at certain off-peak times. 

[0018] For a customer of, for example, one of the six 
affected investor-oWned utilities, I have determined that 
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receipt of offers from competing electricity providers may 
depend on the amount electricity the customer consumes, 
either at one location or at all locations under the customer=s 
control. Businesses With multiple locations, such as super 
markets and retail stores, I have determined, may combine 
the electrical load at all locations and contract With one 
service provider. At the outset of the restructured market, 
neW electricity providers Will likely approach large electric 
ity users ?rst, and smaller consumers later because of the 
relatively higher cost of signing up a large number of small 
consumers. 

[0019] The second major feature of the laW is creation of 
the PoWer Exchange (“PX”). The PX Will accept a request 
to buy a quantity of electricity at a given price. The PX 
functions like an auction to match total demand for poWer 
With generation of poWer. The PX Will create a “pool” or 
“spot market” Where price information is publicly available. 
The PX Will solicit bids from electricity generators and 
choose the loWest bidders until the PX has enough supply to 
meet the requests to buy poWer. PX prices may even change 
on an hourly basis. Many customers Will pay for electrical 
poWer based on this price, either directly through their 
distribution utility or through a private poWer supply con 
tract With terms that are pegged to the PX price. Thus, 
consumers Who choose to enter into private contracts for 
poWer, Where the terms, conditions and price are not public 
knoWledge, may use the public information from the PX to 
gauge the attractiveness of supply or service offers they 
receive. 

[0020] The information that is monitored is, for eXample, 
process-related information. For eXample, the process-re 
lated information may include energy or gas consumption, in 
terms of kiloWatt-hours (kWh) on the electric side, or 
million cubic feet (Mcf) on the gas side. Other types of 
process-related data may also be used Where the process data 
may advantageously be combined, for example, electricity, 
natural gas, gasoline, cable television, band Width, telecom 
munications, short distance service, long distance service, 
Water, Internet usage, radio usage, cellular usage, digital data 
(bits and/or quantities thereof) usage, satellite usage, and the 
like. Plainly, the instant invention may be adapted to any 
resource usage that may be monitored. Further, process 
related data, as given by Way of eXample above, may be 
aggregated among multiple users to present to a resource 
provider a larger than otherWise possible consumer block, 
Which may demand price concessions because of the quan 
tity of resource to be sold to the consumer block. Advanta 
geously, users having complementary resource usage may 
aggregate their usage requirements so as to provide substan 
tially linear usage requirement over time to a resource 
provider. 
[0021] California’s efforts to restructure the state’s elec 
tricity market Will accomplish several goals. First, invest 
ments in neW poWer plants Will be made by those Who bear 
the risk of the investment decision. If a poWer plant turns out 
to be uneconomical, the plant investors Will suffer the loss. 
Of course, as in all competitive markets, if the plant is 
pro?table, the investors retain the pro?ts. Second, consum 
ers Will have access to many electricity suppliers. They Will 
no longer be restricted to just one supplier, on a “take it or 
leave it” basis. Prices are negotiable. This Will create the 
opportunity for competition to occur With the likely outcome 
of falling electricity prices for all consumers once the 
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transition period is ?nished. Third and most importantly 
With respect to the instant invention, the restructured market 
Will alloW neW business opportunities. NeW ?rms, selling 
neW products and services Will appear. 

[0022] Customers Will be afforded the opportunity to buy 
their electricity from an Electric Service Provider (ESP) 
other than the utility that historically provided all elements 
of electricity service. This is called “Direct Access.” 

[0023] Various promotional and marketing efforts by ESPs 
Will describe the prices and services they offer. In general, 
ESPs Will specialiZe in providing the electricity commodity 
(“generation services”). The delivery of electricity to the 
customer premises (“distribution services”) Will still be 
provided by the local utility, knoWn as a Utility Distribution 
Company (“UDC”). The neW ESPs may focus on reducing 
electricity costs on average, or may offer long-term contracts 
to provide greater certainty about electricity costs through 
time, or may promote “green poWer” from reneWable or 
environmentally-friendly generation sources. Some ESPs 
Will offer electricity meters and metering services, different 
billing options and information services, in addition to the 
electricity commodity. 
[0024] Larger customers Will be able to negotiate special 
prices, terms and conditions that suit their circumstances. 
For smaller customers, hoWever, the costs of customiZing a 
service contract Would likely eXceed the pro?t margin of 
most ESPs, so these customers Will have to “shop around” 
and select from among the standardiZed offerings of ESPs 
the service contract that best meets their needs. Some 
customers may be able to join “aggregation groups” that 
form to develop enough group buying poWer to obtain a 
better deal than the standardiZed ESP service offerings. Such 
aggregation groups may be created by neighborhood or civic 
organiZations, churches, or business or trade associations, 
and may be able to obtain bene?ts for their members by 
“shopping around” and negotiating on behalf of the Whole 
group. 

[0025] The primary business of ESPs is to provide the 
electricity commodity. In addition, ESPs are alloWed to 
perform billing services. Depending on Which ESP is cho 
sen, a consumer may receive a consolidated bill from the 
ESP, Which includes charges for both the electricity com 
modity provided by the ESP and the distribution services 
provided by the UDC. Alternatively, the ESP may choose 
not to do its oWn billing, in Which case the consumer Will 
receive a consolidated bill from the UDC. As a third 
alternative, the consumer may receive separate bills from the 
ESP and the UDC for their respective portions of the 
consumer=s total charges. 

[0026] ESPs Will be alloWed to provide electricity meters 
and perform metering services for residential and small 
commercial customers. They are already alloWed to perform 
these services for large customers. Once metering and 
related services become competitive for all customers, one 
can eXpect greater variety in the service offerings of ESPs. 

[0027] Some ESPs may offer to provide natural gas as Well 
as electricity. The gas industry has alloWed aggregation of 
small customers for the past several years, but feW small 
customer aggregators are active at this time. By alloWing 
ESPs to offer both electricity and natural gas to the same 
customer, the neWly deregulated electricity market may 
present the customer With a Wide variety of energy service 
combinations. 
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[0028] In vieW of the above, I have determined that it 
Would be desirable to provide a system and/or method to 
enable a user to take advantage of the deregulated market for 
resources by having access to energy management informa 
tion. 

[0029] I have also determined that it Would be desirable to 
deliver the energy management information via the Internet. 
Preferably, the system for providing the energy management 
system and method for providing the same Would be char 
acteriZed by simplicity of use, openness of communication 
for ease of use by the customer, system ?exibility, and 
maximum value to the customer. 

[0030] It is also desirable to have a system and/or method 
for providing customers With the ability to access, analyZe, 
and display their energy and other process information to 
optimiZe their business processes in general, and their 
energy activities and purchases in particular. To this end, it 
Would be also be desirable to provide a system and/or 
method by Which those customers can provide energy bro 
kers and marketers the best operational load information to 
command the best value for their energy dollars. 

[0031] “PoWerline Communications” by David Clark dis 
closes a communications system, as shoWn in FIG. 1, that 
enables the provision of Internet access via electric poWer 
lines from utility companies. “PoWerline Communications,” 
David Clark, IEEE Internet Computing, pp. 10-11, J anuary 
February 1998, incorporated herein by reference. HoWever, 
Clark makes no mention of use of the system to provide 
energy usage information to utility users, for example, via 
the Internet. 

[0032] Us. Pat. No. 5,699,276 to Roos, incorporated 
herein by reference, discloses a utility meter interface appa 
ratus connected betWeen a utility company and a home. 
Referring to FIG. 2, the utility meter interface includes a 
utility meter for measuring utility usage and a computer 
located external to the home. The computer is connected to 
the utility meter and provides an interface betWeen a com 
munication netWork and a device located in the home. The 
computer is adapted to communicate With the device over 
the home=s internal Wiring to provide a digital service 
netWork over existing home telephone and television lines. 

[0033] Roos mentions that the electric company may 
produce a record of both poWer use and factor by commu 
nicating periodically With a meter interface. Roos further 
mentions use of the utility meter for monitoring utility 
usage, reporting billing, and managing loads to run equip 
ment at off-peak hours. HoWever, Roos makes no mention, 
beyond the mere desirability of the feature, as to a system or 
method for providing such utility usage data. That is, for 
example, there is no teaching anyWhere in Roos of a global 
and/or local computer netWork server, in operation, receiv 
ing a resource usage data query from a user. Roos further 
does not describe calling a database for resource usage data 
relevant to the user, and presenting resource management 
information based on the relevant resource usage data to the 
user via a global and/or local computer netWork interface 
site. 

SUMMARY OF THE INVENTION 

[0034] It is, therefore, a feature and advantage of the 
present invention to deliver, an Internet-based open platform 
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information system that provides energy management infor 
mation and/or service to, for example, commercial, indus 
trial, and/or residential customers. 

[0035] The premise behind the development and imple 
mentation of a system and/or method of providing an energy 
management information service is simplicity of use, open 
ness of communication for the customer, system ?exibility, 
and maximum value to the customer. In the neW electric 
utility environment in California (and eventually the rest of 
the country), a premium is being placed on information, and 
in particular energy information. An Open Platform Infor 
mation System (OPIS) is the ideal platform for this envi 
ronment. 

[0036] OPIS adapts to the dynamic World, including the 
Internet. Thus, the present invention is able to give custom 
ers the information they need to make ef?cient, pro?table 
purchases in the upcoming energy markets. By obtaining the 
ability to access, analyZe, and display their energy and other 
process information, customers Will be able to optimiZe their 
business processes in general, and their energy activities and 
purchases in particular. It has been established by energy 
brokers and marketers that those customers that can provide 
them the best operational load information Will be able to 
command the best value for their energy dollars. 

[0037] It is another feature and advantage of the instant 
invention to enable the customer to be able to communicate 
this information clearly, easily, and in a timely manner to 
their energy agent. It is also advantageous that the present 
system and/or method has the ?exibility to aggregate cus 
tomer load information over multiple sites regardless of 
location for the necessary time intervals. Additionally, the 
present invention is capable of providing billing, pro?ling, 
and forecasting for customers at the “click of a button” and 
provides both electrical and systems control. Being, option 
ally, World Wide Web-based, the instant invention takes full 
advantage Web technology, for example, from HTML 
through advanced JAVA applets. 

[0038] Because of these and additional features, the 
present invention is at the forefront of customer energy 
information systems by making energy information simple 
and easy for end-user customers. After all, even the most 
poWerful system is of little, if any, value if the customer does 
not use it. 

[0039] More speci?cally, the instant invention provides a 
computer architecture for global computer netWork-based 
monitoring of resource usage. The computer architecture 
includes a resource-metering data recorder, in operation, 
recording, periodically or aperiodically, resource usage mea 
sured by a resource meter. The invention further includes a 
recorder translator, in operation, periodically or aperiodi 
cally, calling the data recorder, and periodically or aperiodi 
cally, transferring directly or indirectly resource usage data 
from the data recorder to a database. The invention also 
includes at least one local and/or global computer netWork 
server, in operation, receiving a resource usage data query 
from a user, calling the database for resource usage data 
relevant to the user, and presenting resource management 
information based on the relevant resource usage data to the 
user. 

[0040] Optionally, the data recorder includes a modem 
connectable to a netWork, a public sWitched telephone 
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network or a Wireless communications network, such as a 
Wireless telephone network. So con?gured, it is in operative 
communication With the server, using any number of com 
munication methods, such as direct dial-up or Internet 
Protocol. 

[0041] Optionally, the server, in operation, presents the 
resource management information to a computer netWork of 
the user, to the user via a global computer netWork, and in 
a doWnloadable data ?le. 

[0042] Further, optionally, the server includes resource 
management softWare having at load pro?les and/or load 
tables. The server optionally includes ?nancial management 
softWare having at least one of real-time pricing, energy cost 
calculation, and cost allocation. Rate analysis softWare is 
optionally included having rate comparison With variable 
rate structures and pricing options. The server may further 
include billing softWare having billing estimation and/or a 
billing engine. 

[0043] Optionally, the data recorder, in operation, records 
meter identi?cation, data stamp, time stamp, kiloWatts, 
kiloWatt-hours, MCF of gas, ?oW rate in terms of gph, 
temperature, pressure, volts, amperes, poWer quality, Water 
loW indication, and/or pounds of steam. 

[0044] The computer architecture optionally includes a 
resource-metering data recorder/translator unit including a 
computer netWork node and/or a global computer netWork 
node and, in operation, recording periodically or aperiodi 
cally resource usage measured by an associated resource 
meter. The server, in operation, stores the resource usage 
data recorded by the data recorder/translator unit in the 
database. 

[0045] Alternatively, the present invention provides for a 
method of monitoring resource usage via a global computer 
netWork. Resource usage, measured by a resource meter, is 
recorded, periodically or aperiodically, using a resource 
metering data recorder. The data recorder is polled, periodi 
cally or aperiodically, for the resource usage data. The 
resource usage data is stored, periodically or aperiodically, 
in a database. The recording step, the polling step, and the 
storing step are optionally repeated at regular or irregular 
time intervals. 

[0046] A query from a user is optionally received at a 
global computer netWork server, simultaneously to the 
repeating step. When the query is received, resource usage 
data relevant to the user is retrieved from the database. 
Resource management information based on the relevant 
resource usage data is presented at a global computer 
netWork site or in a doWnloadable data ?le. Optionally, the 
determining step, the retrieving step, and the presenting step 
are repeated at regular or irregular intervals. 

[0047] The recording step optionally includes recording 
one or more of a meter identi?cation, data stamp, time 

stamp, kiloWatts, kiloWatt-hours, MCF of gas, gph, tempera 
ture, pressure, volts, amperes, poWer quality, Water loW 
indication, and pounds of steam. 

[0048] Optionally, the inventive method includes using a 
server, Which has resource management softWare having at 
least one of load pro?les and load tables, and/or ?nancial 
management softWare having at least one of real-time pric 
ing, energy cost calculation, and cost allocation, and/or rate 
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analysis softWare having rate comparison With variable rate 
structures and pricing options, and/or billing softWare hav 
ing at least one of billing estimation and a billing engine. 

[0049] Alternatively, the instant invention provides for a 
computer architecture for global computer netWork-based 
monitoring of resource usage. The inventive computer archi 
tecture includes a resource-metering data recorder/translator 
unit having a global computer netWork node and, in opera 
tion, recording, periodically or aperiodically, resource usage 
measured by an associated resource meter. The computer 
architecture also includes at least one global computer 
netWork server, in operation, storing resource usage data 
recorded by the data recorder/translator unit in the database. 
The netWork server receives a resource usage data query 
from a user, calls the database for resource usage data 
relevant to the user, and presents resource management 
information based on the relevant resource usage data via a 
global computer netWork site to the user. 

[0050] Optionally, the data recorder/translator unit 
includes a modem connectable to a public sWitched tele 
phone netWork or a Wireless communications netWork, such 
as a Wireless telephone netWork. So con?gured, the data 
recorder/translator unit, in operation, communicates With the 
server using standard communication methods such as direct 
dial-up, Internet Protocol, or a publish/subscribe netWork 
communication protocol. 

[0051] Optionally, the data recorder/translator unit 
includes a World Wide Web site, Which in operation displays 
at least one of the resource usage data recorded by the data 
recorder/translator unit and the energy management infor 
mation. 

[0052] Optionally, the server, in operation, presents the 
resource management information to the user via a local 

open netWork, and via the global computer netWork, or in a 
doWnloadable data ?le. 

[0053] Optionally, the server includes at least one of 
resource management softWare having at least one of load 
pro?les and load tables, and/or ?nancial management soft 
Ware having at least one of real-time pricing, energy cost 
calculation, and cost allocation, and/or rate analysis softWare 
having rate comparison With variable rate structures and 
pricing options, and/or billing softWare having at least one 
of a billing estimator and a billing engine. 

[0054] Optionally, the data recorder/translator unit, in 
operation, records at least one of meter identi?cation, data 
stamp, time stamp, kiloWatts, kiloWatt-hours, MCF of gas, 
gph, temperature, pressure, volts, amperes, poWer quality, 
Water loW indication, and pounds of steam. 

[0055] Optionally, the computer architecture further 
includes a resource-metering data recorder, in operation, 
recording, periodically or aperiodically, resource usage data 
measured by an associated resource meter. The computer 
architecture optionally includes a recorder translator, in 
operation, calling, periodically or aperiodically, the data 
recorder, and transferring, periodically or aperiodically, the 
resource usage data from the data recorder to the database. 

[0056] Alternatively, the instant invention provides for a 
method of monitoring resource usage via a global computer 
netWork. Resource usage data measured by a resource meter 
is recorded, periodically or aperiodically, using a resource 
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usage data recorder/translator unit. The recorded resource 
usage data is published, periodically or aperiodically, on a 
network, such as a local and/or global computer network via 
a publish/subscribe network communication protocol, using 
the data recorder/translator unit. At least one local and/or 
global computer network server subscribes to the published 
resource usage data, periodically or aperiodically. The sub 
scribed resource usage data is stored, periodically or aperi 
odically, to a database. The recording step, the publishing 
step, the subscribing step, and the storing step are repeated 
at regular or irregular time intervals. 

[0057] The server optionally determines whether a query 
from a user is received simultaneous with the repeating step. 
When a query is received, resource usage data relevant to the 
user is retrieved from the database. Resource management 
information based on the relevant resource usage data is 
presented to the user at a personal computer, work station, 
local and/or global computer network site or in a download 
able data ?le. The inventive method optionally further 
includes the step of selectively repeating the determining 
step, the retrieving step, and the presenting step. 

[0058] The recording step optionally includes recording at 
least one of a meter identi?cation, data stamp, time stamp, 
kilowatts, kilowatt-hours, MCF of gas, gph, temperature, 
pressure, volts, amperes, power quality, water low indica 
tion, and pounds of steam. 

[0059] Optionally, the inventive method includes a server, 
which includes at least one of resource management soft 
ware having at least one of load pro?les and load tables, 
and/or ?nancial management software having at least one of 
real-time pricing, energy cost calculation, and cost alloca 
tion, and/or rate analysis software having rate comparison 
with variable rate structures and pricing options, and/or 
billing software having at least one of billing estimation and 
a billing engine. 

[0060] There has thus been outlined, rather broadly, the 
more important features of the invention in order that the 
detailed description thereof that follows may be better 
understood, and in order that the present contribution to the 
art may be better appreciated. There are, of course, addi 
tional features of the invention that will be described here 
inafter and which will form the subject matter of the claims 
appended hereto. 

[0061] In this respect, before explaining at least one 
embodiment of the invention in detail, it is to be understood 
that the invention is not limited in its application to the 
details of construction and to the arrangements of the 
components set forth in the following description or illus 
trated in the drawings. The invention is capable of other 
embodiments and of being practiced and carried out in 
various ways. Also, it is to be understood that the phrase 
ology and terminology employed herein are for the purpose 
of description and should not be regarded as limiting. 

[0062] As such, those skilled in the art will appreciate that 
the conception, upon which this disclosure is based, may 
readily be utiliZed as a basis for the designing of other 
structures, methods and systems for carrying out the several 
purposes of the present invention. It is important, therefore, 
that the claims be regarded as including such equivalent 
constructions insofar as they do not depart from the spirit 
and scope of the present invention. 
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[0063] Further, the purpose of the foregoing abstract is to 
enable the US. Patent and Trademark Of?ce and the public 
generally, and especially the scientists, engineers and prac 
titioners in the art who are not familiar with patent or legal 
terms or phraseology, to determine quickly from a cursory 
inspection the nature and essence of the technical disclosure 
of the application. The abstract is neither intended to de?ne 
the invention of the application, which is measured by the 
claims, nor is it intended to be limiting as to the scope of the 
invention in any way. These together with other objects of 
the invention, along with the various features of novelty 
which characteriZe the invention, are pointed out with par 
ticularity in the claims annexed to and forming a part of this 
disclosure. For a better understanding of the invention, its 
operating advantages and the speci?c objects attained by its 
uses, reference should be had to the accompanying drawings 
and descriptive matter in which there is illustrated preferred 
embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0064] 
system; 

FIG. 1 is a schematic of a prior art communications 

[0065] FIG. 2 is a schematic of a prior art utility meter 
interface apparatus; 

[0066] FIG. 3 is a schematic of a preferred embodiment of 
the instant invention; 

[0067] FIG. 4 is a generaliZed or conceptual schematic of 
the preferred embodiment shown in FIG. 3; 

[0068] 
tion; 
[0069] FIG. 6 is another embodiment of the method 
according to the instant invention; 

FIG. 5 is a method according to the instant inven 

[0070] FIG. 7 is a sample energy usage graph for two 
customers; 

[0071] FIG. 8 is another sample energy usage graph for 
?ve customers; 

[0072] FIG. 9 is a sample energy management informa 
tion output or report; 

[0073] FIG. 10 is another sample energy management 
information output or report; and 

[0074] FIG. 11 is still another sample energy management 
information output or report. 

DETAILED DESCRIPTION OF THE BEST 
MODE OF THE INVENTION 

[0075] The instant invention includes an Open Platform 
Information System (OPIS) and an Energy Management 
Information System (EMIS). 

[0076] Open Platform Information System Architecture 
Overview 

[0077] The Open Platform Information System is rooted in 
the principles of Total Quality Management as practiced by 
successful operations management. The goal is to help ?rms 
improve their level of pro?tability via intelligent process 
monitoring and control. It began with the premise of creating 
an information system that enables customers to gather, 
analyZe, and present meaningful process information any 
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time, anywhere. It Was realized, early on, that a neW kind of 
information technology business is emerging. 

[0078] OPIS is unique and is used for activities such as 
load and energy information, billing information, and/or cost 
allocation. Customers are also achieving signi?cant savings 
in their acquisition and usage of energy via the present 
invention. It is believed for a system to be successful— 
success de?ned as the ability to bring value to the end-use 
customer—the service and/or product must address four 
criteria: 

[0079] Ease of use 

[0080] Ease of information, ability to understand/act 
upon 

[0081] Responsive to customers=needs 

[0082] Scalability 

[0083] Ease of Use: If a system is not utiliZed, it is of no 
value. Because OPIS is Internet/WAN/LAN based or other 
open data protocol, it can be used anyWhere, anytime and on 
any platform Where there is connectivity. 

[0084] Ease of Information: It is the mission to develop 
and support leading edge information systems that create 
measurable value for those that use it With minimal Work by 
those that manage it. The EMIS/OPIS system focuses the 
customer on the relevant information, not the process 
required to get it. 

[0085] Responsiveness to Customers=Needs: One of the 
operational tenets of EMIS/OPIS is to provide solutions 
faster than the competing information services. This is 
accomplished through forWard thinking and putting the 
concept in front of the customer better, sooner, faster than 
the competition, and then acting on feedback from the 
customers. 

[0086] Scalability: OPIS draWs upon the technologies of 
the rich and diverse computing environment, Which ranges 
from individual Workstations and departmental NT servers 
all the Way up to clusters of ultra high end servers, such as, 
Sun Enterprise Servers, and mainframes, such as, IBM 
mainframes. OPIS optionally incorporates a HeWlett-Pack 
ard Vantera-type information bus Which utiliZes the same 
messaging technologies, i.e., publish/subscribe as Wall 
Street does to process several hundred million trades a day. 
Other comparable alternatives may also be used. 

[0087] The OPIS system Was founded, in part, on the 
concept that the customer oWns the energy information 
speci?c to their locale or operation. To enable the informa 
tion to be utiliZed in a manner that is highly customer 
friendly, OPIS Was designed to take full advantage of the 
most ubiquitous open information system available today, 
for example, the Internet. 

[0088] The need for consumers to have quick and accurate 
process information to help optimiZe those operational pro 
cesses has been the keystone in the ?eld of Total Quality 
Management, for almost a century. The fathers of modern 
process management and control, such as W. EdWards 
Deming, Walter SheWart, and others, consistently stress the 
informational data requirements as the starting points for 
process optimiZation. 

Feb. 5, 2004 

[0089] OPIS provides the user With operational process 
information in an easy-to-use, easy-to-understand manner to 
help ?rms optimiZe their processes and subsequently, 
become more pro?table. Because of the inherent concept of 
“Open Systems”, OPIS incorporates a variety of input 
systems for accessing process data, and is a ?exible, user 
friendly platform for delivering a variety of information 
“packages” to the customer. The use of public sWitched 
telephone netWork (PSTN) and, for example, the Internet as 
possible means of accessing and delivering the information 
to the customer completes the loop of operational informa 
tion delivery. 

[0090] This business model incorporates the fact that 
different segments have different needs for products and/or 
services that are delivered through the information system, 
described here as OPIS. By uniquely subscribing to the 
concept of OPIS open systems, OPIS eliminates barriers to 
data transportability and systems integration for the end 
user. Business support in this model requires loW barriers to 
entry, and needs to accommodate as many systems as 
possible. In contrast, locking into a single technology limits 
the amount of information a customer can get and typically 
raises the price to the customer. The key is information 
transferability—openness. What is attempted is high barriers 
to exit, a primary one being that the value of the system is 
so high that the customer does not Want to leave it. 

[0091] Customer siZe, complexity, needs, and Wants may 
optionally determine the design con?guration. A key to 
success for this is mass customiZation in hoW OPIS is 
employed to provide customer speci?c features/functional 
ity. The ability to process large amounts of information in a 
manner that is customiZed to each site or customer brings 
value to the customer. 

[0092] There is therefore a need to determine the type, 
?oW, and level of detail of information the customer Wants. 
One concept of the present invention is to provide opera 
tional information that Will alloW the customer to run their 
business better. Monitoring and control information, as a 
product, is the physical system to alloW the customer to get 
the information they Want, and as a service, is quality control 
skills and insights into the operations of the ?rm=s operation 
processes to enable a customer to perform better in business, 
not necessarily to be the ?x itself. 

[0093] One goal of the present invention is to provide 
information inexpensively for more effectively executing 
business. A natural outgroWth of this is for OPIS to encom 
pass facility coordination and consultative services—as part 
of a full service platform. Although OPIS provides the 
customer With requested information regarding core opera 
tions, OPIS handles information acquisition, required analy 
sis, and information delivery to help the customer become as 
ef?cient as possible in operations of concern. Typically the 
customer Will determine hoW to best run its business, and 
once it has the necessary information, it Will be able to do 
that intelligently. Additionally, OPIS facilitates the monitor 
ing, analysis, information delivery, and control of ancillary 
operations, Which are a burden to the customer=s core 
activities. These ancillary operations draW attention, people, 
and resources aWay from full focus on the customer=s core 
business. 

[0094] FIG. 3 is a schematic illustration of the OPIS 
architecture. FIG. 4 is a schematic derived from FIG. 3, but 
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having more generalized components. The system relies on 
the integration of various components including hardWare 
and softWare servers, node and recorder information acqui 
sition, applications softWare, database engines, ?reWall and 
SSL security, production back-up systems, and/or applica 
tions interface softWare. The con?guration is netWork-based 
and optionally utiliZes the Internet as an exemplary primary 
interface With the customer for information delivery. 

[0095] Meters 

[0096] In the Open Platform Information System (OPIS) 
architecture illustrated in FIGS. 3 and 4, the customer 
gathers or collects the information, Which is then compiled 
into the system and then gets presented back to the customer. 
FIG. 4 depicts end-use collection devices including standard 
utility meters 10, 12, 14, and/or intelligent meters 20, 22, 24, 
26. Such standard utility meters 10 may include, for 
eXample, PoWer Measurement=s 7700 ION load pro?le data 
recorder. Such intelligent meters may include, for eXample, 
HeWlett Packard=s Vantera nodes. The system has the ability 
to dial out to these standard meters 10, 12, 14 and/or 
intelligent meters 20, 22, 24, 26 using, for eXample, either 
public sWitched telephone netWork (PSTN), and/or the Inter 
net With Internet Protocol (IP) addressing, to Vantera nodes. 
In addition to or alternatively, other standard end-use col 
lection devices may be used. 

[0097] The primary function of the meter information or 
the recorder information is to capture information from a 
measurement device and to store the information. Once the 
information is stored, the information is captured from the 
recorder. An intelligent recorder/meter, such as a Vantera 
type node, has all the capabilities of a standard load data 
recorder. That is, the Vantera-type node, in addition to 
collecting the information, can, for eXample, send control 
signals. By Way of illustration, the Vantera-type node or 
other intelligent node may include a predetermined value 
that indicates “above some level, take some action,” for 
eXample, send a signal. In addition, the Vantera-type node 
can actually serve up, or react responsive to, its oWn Web 
page. So, the customer can dial into the Web page directly 
accessing the Vantera-type node, instead of dialing into the 
service provider netWork to access the Web page. 

[0098] The Vantera-type node is, for eXample, a PC and 
has, for eXample, a megabyte of ?ash memory. One of the 
applications that is on the Vantera-type node, is a Web 
serving device. So, the Vantera node, itself, can be accessed 
directly through, for eXample, a modem or indirectly 
through the Internet 100. Normally, the information on the 
Vantera-type node is accessible via telephone or other stan 
dard communication technique. The Vantera-type technol 
ogy provides the capability of accessing over, for eXample, 
Ethernet, or other netWorks. HoWever, some customers may 
not like such access, either because they have to interact 
With their oWn information technology (IT) departments, or 
they just feel there might be a security issue. A PCMCIA 
may alternatively be provided in the Vantera-type node 
itself, and may be used to access the nodes. 

[0099] A Vantera-type node is called, for eXample, every 
hour, to obtain the information just as any other meter or 
recorder. HoWever, if the customer Wants the information in 
real-time, Where the customer Wants to see speci?cally What 
is presently happening, the customer may dial the node up 
itself and initiate a communication session With the node via 
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the direct phone line into the node using, for eXample, the 
standard Web broWser in the node. No contact With the 
Internet 100 is necessary. 

[0100] Every Vantera-type node has its oWn IP address. 
The Vantera-type node indicates its IP address or similar 
location information to a customer or sends back to the 
customer a URL or other locator for the node. The customer 
then accesses that Web server on the Vantera-type node itself 
to see the information, for eXample, in real-time. Acustomer 
may look at the data history to the eXtent permitted by the 
amount of available storage on the node itself. HoWever, if 
the customer Wants to see something current, or over the past 
couple of days, the customer may take a look at that 
information in this manner. After the customer has ?nished 
accessing the Vantera-type node and read the node for utility 
data When the customer is off-hook, the collected data is 
available for analysis. Thus, the present invention advanta 
geously permits optional real-time access to users, While 
also collecting the information over time, Without losing the 
information, for analysis. 

[0101] The information that is monitored is, for eXample, 
process-related information. For eXample, the process-re 
lated information may include energy or gas consumption, in 
terms of kiloWatt-hours (kWh) on the electric side, or 
million cubic feet (Mcf) on the gas side. Other types of 
process-related data may also be used Where the process data 
may advantageously be combined, for eXample, electricity, 
natural gas, gasoline, cable television, band Width (copper, 
optical ?ber, etc.), telecommunications, short distance ser 
vice, long distance service, Water, Internet usage, radio 
usage, cellular usage, digital usage, satellite usage, and the 
like. 

[0102] Plainly, the instant invention may be adapted to any 
resource usage that may be monitored. Further, process 
related data, as given by Way of eXample above, may be 
aggregated among multiple users to present to a resource 
provider a larger than otherWise possible consumer block, 
Which may demand price concessions because of the quan 
tity of resource to be sold to the consumer block. Advanta 
geously, users having complementary resource usage may 
aggregate their usage requirements so as to provide substan 
tially linear usage requirement over time to a resource 
provider. 

[0103] Service Provider NetWork 

[0104] Typically, a standard fuel unit measurement in, for 
eXample, million cubic feet may be accessed via a standard 
recorder translator 30, such as MV-90, manufactured by 
Utility Translation Systems. By Way of illustration, MV-90 
is a universal recorder translator that alloWs utilities to 
retrieve and analyZe data from metering equipment of sub 
stantially all major manufacturers for revenue billing, load 
research, and system analysis applications. A standard 
recorder translator, such as, the MV-90 system queries 
almost any type of loW data recorder that is in the ?eld today 
used by just about every electric utility. This supports the 
concept of the open platform, Which underlies the instant 
invention, by providing the ability to look at a variety of 
end-use collection devices that are used by utilities. Collec 
tion device interrogation may occur at any desired interval, 
for eXample, hourly or daily. One speci?c process for 
customers is that, for eXample, every hour a phone call to the 
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recorder is made to access the previous hour=s energy or 
load information. Other interval collections may also be 
used. 

[0105] The data is returned to the MV-90, for example, 
Which serves as a retrieval and translation mechanism in a 
sense that it brings back the information as the recorder 
translates the information into engineering units, such as 
KWh, a standard unit of measurement for electricity or kr, a 
standard unit of measurement for oil, for example. The 
MV-90, for example, collects information that is a compo 
nent of energy usage or other form of chargeable usage, and 
may then optionally deposit that information via an FTP ?le 
transfer to a database 40. 

[0106] The database 40 is on a standard server, for 
example, a small Sun Sparc 50 or other remote location. The 
database 40 is optionally an MSQL , MYSQL, mini sequel 
server MiniSQL, or Oracle. Information is stored in the 
database 40, presented to customers, and optionally stored 
and backed up by a back-up server 60, periodically or 
aperiodically, for example, every night along With all other 
data in the servers that are behind the corporate ?reWall 70 
into a back-up storage facility 80. Back-up storage facility 
80 comprises, for example, one of three tape silos that are 
also used to back up the entire netWork every night. Data 
security of customers data is advantageously maintained. 
The information How for the Vantera-type node information 
is similar. In general, the data that Was run through MV-90, 
for example, Will eventually get stored, for example, on a 
platform Which may, for example be UNIX-based. 

[0107] The database 40 is in, for example, a UNIX format, 
but other standard data formats may also be used. WindoWs 
NT, for example, is used to access the HP Vantera-type 
products, but other standard operating systems may also be 
used. But, eventually that data then gets translated also and 
drops into the UNIX database, via, for example, a UNIX 
translator, or other data format translator, if needed. A ?le 
format may be created that sets out for a given timetable load 
information, time, an identi?er, a psuedo identi?er such as a 
name or a mute number, and/or the actual data intervals of 
information. 

[0108] Once it is read by the dialer on the NT side, the 
information then may be sent, for example, by ?le transfer 
protocol (“FTP’d”) or other transfer protocol in the same or 
similar ?le format as comes out of for example, an MV-90 
such that it is transparent to the database 40 Where the 
information is coming from. All the information then gets 
stored in the MSQL-type database, or optionally, an Oracle 
type database. Optionally, database 40 includes a conversion 
system capable of receiving data in various standard for 
mats. 

[0109] On the information distribution side from the cus 
tomer=s perspective, the customer may alWays go via the 
public Internet or other suitable netWork and look at its 
speci?c information at any time from any location as long as 
it has Internet or other suitable access. For example, the 
customer opens its standard Web broWser, goes to the 
address that is speci?ed for its load data, and optionally ?lls 
out a user ID to log on, and a passWord to identify it as the 
speci?c user or the speci?c customer of that particular 
information. This information is entered to access the entire 
set of load data, or a portion thereof, collected over time for 
at least one of the site or sites that may be remotely located 
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from each other, for example, in different states and/or 
countries of the World, particular or relevant to that cus 
tomer. 

[0110] Information may be, for example, collected since 
January 1 of a given year and can go back all the Way to 
January 1 of the previous year. Once this information is 
accessible, it may be presented in Whatever time period the 
customer Wishes to see or analyZe in terms of a load pro?le 
of that information shoWing load characteristics, including 
amount, duration, periodicity, standard deviations of usage 
on a periodic or aperiodic basis, and the like. 

[0111] Optional ?rst ?reWall 70 is used to secure at least 
the database 40. The Web server and/or FTP server 90 are 
optionally outside the ?reWall. Optionally, customers cannot 
directly access database 40 itself. Thus, for example, the 
customer issues a query to the Web server 90, Which then 
calls for or retrieves the data, Which in turn transmits the data 
through the application server 50 (optionally, the same 
server as the database server) Which is then presented to the 
customer. 

[0112] Optionally, security of the netWorks is as tight as 
possible such that the data, not only customer data, but any 
information Which is beyond the ?reWall 70 is alWays 
protected against any kind of potential intrusion. Thus, data 
from the Web server 90 has to go through optional ?rst 
?reWall 70 as Well. 

[0113] Optionally, a second ?reWall 72 may be placed in 
front of the Web server 90. The customer or other authoriZed 

user (“customer”), once at the Web site, can move or 
navigate around to the various pages that comprise an energy 
management information service according to the instant 
invention, Which sits on the OPIS platform. The customer, 
and, indeed, multiple customers concurrently can look at the 
same information. Advantageously, having this system on 
the Internet enables customers at various locations through 
out an area of the country or the World, to actually come to 
the same site at the same time and enter into a discussion or 
talk group as to What they are seeing, What it means, and 
maybe What they can do With that information. 

[0114] The present invention, therefore, helps trouble 
shooting, by providing an understanding, for example, of the 
quality of energy or the electric service that is being pro 
vided, such as, voltage ?uctuations and/or momentary 
spikes. Customers thus are provided the ability to do analy 
sis, e.g., poWer quality analysis, over the Internet or other 
suitable netWork that is able to capture their resource usage 
in various different forms, for example, natural gas, gaso 
line, electricity, propane, band Width, cable television sig 
nals, cellular communications signals, local telephone ser 
vice, long distance telephone service, Internet usage, 
satellite signals, and the like. So, for example, a consultant 
such as an engineer, may be in DelaWare and the site may be 
in Ohio. The engineer may look at the information, do 
analysis, and perhaps even resolve an issue Without ever 
going to the site. The types of information that the customer 
may see, include, for example, the load in energy, the actual 
building layout/structure, historical bills, and/or a forecast 
ing component that helps forecast the amount of energy a 
customer may use based upon a forecast for a given location 
or a given customer site. Optionally, the instant invention 
includes a front end that displays neWs and Weather and 
industry-speci?c information so that a particular customer 




































