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SYSTEM AND METHOD FOR CREATING A COST-EFFECTIVE AND
EFFICIENT RETAIL ELECTRIC POWER EXCHANGE/ENERGY SERVICE
PROVIDER LOAD OPTIMIZATION EXCHANGE AND NETWORK THEREFOR

TECHNICAL FIELD OF THE INVENTION

The invention relates generally to systems and methods for buying and selling
electric power. More specifically, this invention relates to systems and methods for
the making of supply agreements between providers of electric power and consumers
thereof, and, yet more particularly, to (a) a retail electric power exchange/energy
service provider load optimization exchange through which arrangements are made to
(i) provide electric power to consumers in a more cost-effective and efficient manner,
(ii) aggregate customers’ electric loads to improve electric usage efficiency, and (iii)
optimize the supply obligations of energy service providers and (b) exchanges
performing these functions which can also be linked in a network of such exchanges
to facilitate (i) the making of electric power supply arrangements for consumers with
multiple geographically dispersed consumption sites, (ii) the making of aggregation
arrangements for such customers, and (iii) the optimization of the supply obligations
of energy service providers covering wide geographic scope.

BACKGROUND OF THE INVENTION

Until recently, essentially all consumers of electric power in the United States
were compelled to purchase their electric power requirements from a single supplier
or utility. Under this arrangement, the generation and distribution of electric power
and energy were regulated by state public utilities commissions that established or
approved the rates at which an electric utility could charge its customers, usually
based on the customer’s requirements for electric power. The interstate transmission
of electric power is generally federally regulated. The utilities have thus operated as
“patural monopolies,” which maintained the exclusive right to generate and deliver
electric power to all consumers of electric power within the utilities’ franchised
territories.

In recent years, the natural monopoly status of electric utilities with respect to
electric power generation has been challenged, and certain states, such as California,
Massachusetts, New York, and Pennsylvania, have deregulated the supply of electric
power to allow consumers in those states to choose from among competing suppliers

of electric power (“energy service providers” or “ESPs™) to meet their requirements
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for electric power and to permit ESPs to compete with one another with respect to the

supply of electric power. (The physical distribution function of the incumbent
utilities has not generally been altered.)

The partial deregulation of the electric utility industry has provided some
consumers of electric power a choice with regard to their sources of electric power
supply. Those consumers can make their choices in this respect in a number of ways:
in response to direct solicitations, through Internet-based sites, and, most relevant
here, through the use of retail power exchanges.

Retail electric power exchanges are generally electronic marketplaces where
consumers of electric power make their requirements known and where ESPs make
known their willingness to satisfy those consumers’ requirements. The partial
deregulation of the electric utility industry has lead to the development and
commercialization of a number of retail electric power exchanges (some of which also
deal in natural gas). These first generation electric power exchanges appear rather
primitive, particularly in terms of their analytical capabilities, and are generally
Intemet-l?ased electronic commerce —sites. Examples include Enermetrix

(www.enermetrix.com), the Utility Xchange (www.utilityxchange.com), Energy

Quote (www.energyquote.co.uk), AMDAX (www.amdax.com), and World Energy

Exchange (www.worldenergyexchange.com).

Certain of these exchanges claim to examine and/or combine consumer loads
with a view to matching buyers and sellers of electric power more efficiently. Other
exchanges utilize a less automated request for proposal approach. However, none of
these exchanges has thus far made any significant impact on the retail electric power
market, and, as of this date, no significant retail electric power exchange has emerged,
and no network of such exchanges has been developed.

The failure to date of existing retail electric power exchanges to capture a
significant share of the total market for electric power supply appears to derive from
the partial state of deregulation, certain transitional rules adapted in the deregulation
process, and, most relevant here, the inability of those exchanges, due to technical
limitations, to address comprehensively and effectively certain central problems
attendant to the efficient making of arrangements for the supply of electric power

under conditions of deregulation.
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The four central problems arising in the retail supply of electric energy may be

summarized as follows: (i) how to match the supply of electric energy available to an
ESP at wholesale with the demand for energy that the ESP has contracted to satisfy at
retail (the “ESP matching problem”); (i) how to improve the attractiveness to ESPs of
a customer load measured in terms of an appropriate indicator of efficiency in energy
usage (the “customer load efficiency problem”); (iii) how to address in the retail
trading process the requirements of customers that consume energy at more than one
site (the “multiple site problem™); and (iv) how to maximize the information about
trading activity available to exchange users (the “price information problem”).

The ESP Matching Problem

ESPs typically have electric power available to them either through their own
generation sources or through purchase at wholesale rates from unaffiliated generation
sources. Wholesale electric power is commonly generated or traded in large blocks of
substantially constant capacity for discrete periods of time. The loads of customers,
however, do not typically involve a constant demand for electric power over time.
Rather, customer demand for electric power typically varies, often substantially, at
different times of the day or during different days of the week, as well as with
economic conditions, weather, and seasonal changes. Thus, ESPs that seek to match
their available capacity to their customers’ demands must deal with the facts that the
customer loads may have peak demand levels that differ substantially from average
demand levels and that the electric power purchased by an ESP at wholesale to satisfy
the consumer peak demand levels will not be fully utilized since those peak levels are
temporary and are not maintained throughout the day or day to day.

For those reasons, an ESP is often compelled to purchase or otherwise acquire
a supply of electric power that is greater than the total actual demand for power it has
contracted to supply to its customers. To deal with this economically
disadvantageous situation, the ESP may do one or more of the following: (i) seek to
recover its costs for the unused capacity from its customers by increasing its rates;
(ii) absorb those costs and thereby operate at a reduced profit margin in order to be
competitive; (iii) seek to find customers who have loads that can be satisfied through
the use of some otherwise unused capacity; or (iv) seek to shift the obligation to

supply the peak demand levels, in whole or in part, to one or more other ESPs.
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The first two of these alternatives are undesirable from an economic point of

view both to ESPs and their customers and are also inefficient in that electric power is
generated or purchased without a use therefor. The cost of this unused and thus
wasted electric power is either absorbed by the ESP, which was unable to sell it, or
imposed upon the consumers, which did not use it. The electric power that is required
to satisfy the ESP load with its demand peaks in excess of average demand, if not
modified, cannot be efficiently secured from wholesale sources which typically offer
electric power in blocks of constant capacity. The ESP matching problem is created,
in part, by the increase on the number of ESPs as a result of deregulation. Prior to
deregulation, there was only one ESP, the incumbent electric utility. That utility dealt
with the ESP matching problem once for all consumers of electric power in its
territory. With multiple ESPs, the ESP Matching problem is greatly increased
because each ESP must seek to address that problem for its own customers. Multiple
ESPs serving multiple, different customers cannot achieve (on weighted average)
better matching results than a single ESP (utility) serving all customers. In other
words, deregulation creates an inefficiency of its own. This observation may be
stated in more technical terms as follows: For any given group of customers loads,
the load factor (ratio of average demand to peak demand) of a single ESP (utility)
serving all those loads must be equal to or more likely greater than the average
weighted load factors of multiple ESPs serving segments of these loads.)

The Customer Load Efficiency Problem

Under circumstances in which customer loads vary significantly between
average and peak demands for electric power, the customer has the following
alternatives available to it: (i) accept higher prices for electric power caused by
attempts by the ESP to charge it for the unused portion of the electric power obtained
by the ESP to meet the customer’s peak demand requirements; (ii) adopt energy
efficiency measures to decrease its peak demands for electric power; (iii) seek to
combine its own load with the loads of other customers to create a more uniform,
attractive load shape and/or a large load; or (iv) find an ESP which would view the
customer’s load, or segments thereof including the peak demand segments, as
attractive to it when considered in the context of the overall load shape of the ESP
load.
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Since alternative (i) is unattractive to the customer for obvious reasons, it is

desirable to modify the customer load that is presented to the ESP by combination or
division to make that load more attractive to the ESP, to adopt measures that result in
a greater efficiency in energy usage, or to find an ESP for which the existing customer
load shape is attractive.

The Multiple Site Problem:

Many customers, particularly corporate organizations, consume electricity at a

plurality of sites. Such customers may wish to satisfy all their energy requirements in
one transaction or in a number of transactions fewer than the total number of
consumption sites.

For ESPs and customers, the problem is how to make ESPs aware, in an
efficient and effective manner, of a customer’s multi-site consumption, the customer
loads at each site, and the customer’s conditions for receiving offers to satisfy its
loads in one or several separate transactions.

The Price Information Problem

There is also a need for ESPs and their customers to have access to pricing and
other information relating to comparable transactions between ESPs and customers as
well as between ESPs in order to enable them to make better-informed decisions
relating to their sale and purchases of electric power. Active markets with many
participants and with transparency of transactions provide the greatest assurance to
buyers and sellers that they are trading at “market prices” and on “market terms and
conditions.”

OBJECTS OF THE INVENTION

It is accordingly a primary object of the invention to provide systems and
methods for making arrangements for the supply of electric power and for concluding
contracts based upon those arrangements in which greater efficiency is achieved.

It is yet a further object of the invention to provide systems and methods in
which relevant information regarding retail customers’ load characteristics is obtained
by or brought to the attention of energy service providers to enable energy service
providers to choose customers to which the energy service provider can sell electric
power with the greatest efficiency in its energy usage and/or at the lowest possible

prices.
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It is a further object of the invention to provide systems and methods which

increase the efficiency of utilization of electric power that an energy service provider
generates or buys by more effectively matching the electric loads of customers with
the energy service provider’s capacity.

It is a further object of the invention to provide systems and methods which
increase the efficiency of utilization of electric power that energy service providers
generate or buy by enabling load-shifting between energy service providers.

It is yet a further object of this invention to provide systems and methods for
the carrying out of instructions given by energy service providers and customers in
connection with the trading of electric power at retail.

It is still another object of the invention to provide systems and methods which
enable buyers and sellers of electric energy to obtain relevant retail trading activity
and pricing information that will further enable them to make better-informed
economic decisions.

It is yet a further object of the invention to provide systems and methods
which enable customers and aggregators to combine and/or to divide their loads so as
to enable them to present load alternatives to energy service providers that may permit
the customers to achieve the lowest possible costs to satisfy their requirements for
electric power.

It is yet a further object of this invention to provide systems and methods
which enable energy service providers to shift segments of their loads between them
so as to facilitate load optimization.

It is yet a further object of this invention to provide systems and methods
which enable energy service providers to obtain information relating to load-shifting
transactions that will further enable them to make better-informed economic
decisions.

It is yet another object of the present invention to provide systems and
methods which enable more effective trading of retail electric power for customers
with multiple consumption sites.

It is yet another object of the present invention to provide systems and
methods for linking retail electric power exchanges/energy service provider load

optimization exchanges with one another and with other such exchanges in an
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exchange network in a manner that enables a more comprehensive marketplace to be

created.

Is it yet a further object of the invention to provide tools, including search
engines, trading energies, and database structures, that enable new methods of load
analysis, new methods of transaction analysis, and new methods of executing
transactions with respect to the retail supply of electric power and to load
optimization by energy service providers.

. SUMMARY OF THE INVENTION

The invention provides means to:
enable analysis of customers’ electric usage and of energy service providers’
electricity supply obligations; determine the impact effect in terms of efficiency in
electricity usage of potential transactions involving the retail supply of electrical
power, the aggregation of customer loads, or the shifting of electricity supply
obligations between energy service providers upon the parties to these potential
transactions; provide access to, search for, and analysis of historical transactions
involving the retail supply of electric power or the shifting of electricity supply
obligations between energy service providers; and arrange transactions involving the
retail supply of electric power, the aggregation of customer loads, or the shifting of
electricity supply obligations between energy service providers.

The invention provides for the incorporation of all of those capabilities in a
retail electric power exchange/energy service provider, load optimization exchange
and contempletes that a plurality of such exchanges could be connected in a network.

The work of the exchange is performed by -search engines that provide
analysis of potential and historical transactions and trading engines that support actual
transaction activity. Communications links tie exchange users to exchanges, tie
exchanges to associated database servers, and where a network is involved, tie
exchanges to one another.

DETAILED DESCRIPTION OF THE INVENTION
L DEFINITIONS

The following definitions of terms used in this disclosure are in addition to

definitions of terms provided elsewhere in the text.
Account information — Either or both of customer account information and

ESP account information.
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Aggregate load — A load made up of the customer loads of individual

customers (or segments thereof) that have joined together as a buying group or
engaged a common representative to act for them in joint purchases of electric energy.
(A customer with more than one customer load should be viewed as an aggregator
with respect to its own customer loads if the customer issues instructions to do so.)

Aggregation transaction — A transaction involving the combination of
customer loads (or segments thereof) as when customers join together as a buying
group or engage a common representative to act for them in joint purchases of electric
energy; and either or both of a local aggregation transaction and a network
aggregation transaction.

Aggregator — A party that has organized customeré into a buying group or has
been engaged by customers to act as their common representative in joint purchases
of electric energy. (A broker is an aggregator as defined. A customer may be an
aggregator under certain circumstances.)

Amount available capacity can be exceeded — An irhpact criterion reflecting
the extent of the willingness of an ESP to take on customer loads that would increase
the demand that the ESP would have to serve above the present level of capacity
available to that ESP.

Appropriate indicator of efficiency in energy usage — Load factor, integral
multiple factor, unutilized capacity purchased, or other measure of efficiency in
energy usage adopted by an exchange user.

Architectural alternatives — The possible different logical relationships among
nodes in a communications network, including hierarchies, rings, buses, and stars.

Associated loads — Customer loads of the same or affiliated customers that are
required to be dealt with in the same transaction as a result of associated load
instructions.

Associated load instructions — Instructions of a customer to the effect that all
or certain loads of that customer or affiliated customers are required to be dealt with
in the same transaction.

Association ID — An indicator associated with a group of customer loads that
reflects a requirement that those loads be dealt with collectively.

Autonomous load search — A load search that proceeds using the default load

search criteria set by the exchange node operator; and either or both of an autonomous
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local load search and an autonomous network load search; and either or both of an

autonomous retail load search and an autonomous optimization load search.

Autonomous optimization load search mode — The mode of operation of the
optimization load search engine in effect when the load search criteria are set by the
operator of the exchange node in the absence of settings by the ESP/exchange user
initiating the optimization load search at the time of that search.

Autonomous optimization price search mode — the mode of operation or the
optimization price search engine in effect when the price search criteria are set by the
operator of the exchange node in the absence of settings by the ESP/exchange user
initiating the optimization price search at the time of that search.

Autonomous price search — A price search that proceeds using the default
price search criteria set by the exchange node operator; and either or both of an
autonomous local price search and an autonomous network price search; and either or
both of an autonomous retail price search and an autonomous optimization price
search.

Autonomous retail load search mode — The mode of operation of the retail
load search engine in effect when the load search criteria are set by the operator of the
exchange node in the absence of settings by the exchange user initiating the retail load
search at the time of that search.

Autonomous retail price search mode — The mode of operation of the retail
price search engine in effect when the price search criteria are set by the operator of
the exchange node in the absence of settings by the exchange user initiating the retail
price search at the time of that search.

Autonomous search instructions — Either or both of customer autonomous
search instructions and ESP autonomous search instructions.

Autonomous search modes — Any and all of autonomous optimization load
search mode, autonomous optimization price search mode, autonomous retail load
search mode, and autonomous retail price search mode; and either or both of
autonomous local search mode and autonomous network search mode.

Autonomous searches — Either or both of autonomous load searches or
autonomous price searches; and either or both of autonomous local searches and

autonomous network searches.
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Available capacity — For any time period, the amount of energy that an ESP

has available to satisfy the demand of customers or other ESPs.

Commitments — Firm commitments of customers pursuant to binding
agreements to receive their electric power requirements from a particular ESP for a
specified period of time.

Communications interfaces (inter-nodal) — The software interfaces that
facilitate communications between exchange nodes.

Contracts administration manager — Either or both of the -contracts
administration manager (customers) and the contracts administration manager (ESPs).

Contracts administration manager (customers) — An application included each
generic exchange node (and, in a hierarchical exchange network, in the RPX, the
RNX, and the NatX) capable of assisting in the process concluding contracts between
customers and ESPs and between customers through an exchange node or over an
exchange network. Standard contract forms are to be used as a starting place, and, to
facilitate the revision process, an application is provided that communicates suggested
revisions, indicates changes through blacklining, efc. In addition to complete forms,
clauses containing the language to address commonly occurring problems are to be
provided and will enable those clauses to be imported into the form under negotiation.
Such clauses will offer solutions to issues including interruptible power, curtailable
power, etc. In addition, the contracts administration manager will support searches
for relevant alternative contract clauses and will enable Exchange users to add
contract forms and clauses to the database of the contracts administration manager.
The final form of the contract will be stored in the system and used as a precedent on
an anonymous basis. As a part of the subscription process (through the customer
subscription manager), the customer will be able to indicate its preferred form of
trading contract (fixed price for all requirements, cap, collar, etc.) and its preferred
form of aggregation contract and whether those preferences are to be strictly applied.
That preference information will be available to ESPs when they search for customer
loads. The contracts administration manager works in coordination with the message
handler.

Contracts administration manager (ESPs) — An application included in each
generic exchange node (and, in a hierarchical exchange network, the RPX, RNX, and

the NatX) similar to the contracts administration manager (customers) capable of
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assisting in the process of concluding contracts between or among ESPs through an

exchange node or over an exchange network. As a part of the subscription process
(through the ESP subscription manager), the ESP will be able to indicate its preferred
form of optimization contract. That preference information will be available to other
ESPs with whom they engage in negotiations with a view to optimization trading.
The contracts administration manager works in coordination with the message
handler.

Custom load search — A load search that proceeds using the load search
criteria set by the exchange user initiating the load search at the time of the search;
either or both of a custom local load search and a custom network load search; and
either or both of a custom retail load search and a custom optimization load search.

Custom optimization load search mode — The mode of operation of the
optimization load search engine in effect when the load search criteria are set by the
ESP/exchange user initiating the optimization load search at the time of the search.

Custom optimization price search mode — The mode of operation of the
optimization price search engine in effect when the optimization price search criteria
are set by the ESP/exchange user initiating the optimization price search at the time of
the search.

Custom price search — A price search that proceeds using the price search
criteria set by the exchange user initiating the price search at the time of the search;
either or both of a custom local price search and a custom network price search; and
either or both of a custom retail price search and a custom optimization price search.

Custom retail load search mode — The mode of operation of the retail load
search engine in effect when the retail load search criteria are set by the exchange user
initiating the retail load search at the time of the search.

Custom retail price search mode — The mode of operation of the retail price
search engine in effect when the retail price search criteria are set by the exchange
user initiating the retail price search at the time of the search.

Custom searches — Either or both of custom load searches and custom price
searches; either or both of custom local searches and custom network searches; and
either or both of custom optimization searches and custom retail searches.

Custom search modes — Any and all of custom optimization load search mode,

custom optimization price search mode, custom retail local search mode, and custom
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retail price search mode; and either or both of custom local search mode and custom

network search mode.

Customer — An end-user of electric power.

Customer account information — The information entered by a customer
concerning its account with the exchange node operator that is entered as a part of the
subscription process.

Customer ID — A unique identifier for each separate customer.

Customer information — Each and all of customer account information,
customer load information, and commitments.

Customer instructions — Each and all of aggregation transaction instructions,
associated load instructions, customer autonomous -search instructions, division
trading instructions, load aggregation instructions, long position instructions,
customer ID instructions, and trading contract instructions.

Customer load — The load of a customer and segments thereof expressed as
demand for electric energy as a function of time. Generally, a customer load is
associated with one physical revenue meter and has, therefore, a geographic
dimension. A customer may, of course, have more than one customer load, and those
customer loads may be geographically concentrated or dispersed.

Customer load information — Each and all of customer load characteristic
information, customer load identification information, and customer interval load
data.

Customer load ID — The unique identifier of a particular customer load.

Customer subscription manager — An application included in each exchange
node and capable of managing all administrative details that must be dealt with before
a customer load can be reflected in an exchange database and listed in an exchange
node. These matters include (i) execution and delivery of an agreement between the
customer and the operator of the exchange node at which one or more loads of that
customer are to be registered, (ii) completion of all locally required filings,
authorizations, efc., to enable a customer to exercise freedom of choice in relation to
electric energy suppliers, (iii) provision of all required customer account information,
customer load information, and commitments, and (iv) provision of aggregation

transaction instructions, associated load instructions, customer autonomous search
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instructions, load aggregation instructions, division trading instructions, customer ID

instructions, long position instructions, and trading contract instructions.

Database interface — The software interface between the applications on the
exchange node and the exchange database associated with that exchange node.

Database structure — The mode of data organization in exchange databases.

Demand — For a time or period, the amount of energy required to satisfy a
customer load, i.e., the rate at which energy is consumed.

Divided load — Each and all of functionally-divided loads, practically-divided
loads, and unit-divided loads.

Divided load trading — Exchange trading with respect to divided loads.

ESP account information — The information entered by an ESP concerning its
account with the exchange node operator that is entered as a part of the subscription
process.

ESP ID — The unique identifier of an ESP that is an exchange user.

ESP information — Each and all of ESP account information, ESP load
information, and capacity information.

ESP instructions — Each and all of ESP autonomous search instructions,
optimization trading instructions, impact disclosure instructions, ESP ID instructions,
and optimization contract instructions.

ESP load — The load that an ESP has committed to serve, i.e., the sum of the
customer loads of customers that have contracted with that ESP to secure electric
energy. As used herein, an ESP load is made up of customer loads that can be
practically served from the same sources of generation. The constituent customer
loads may be spread across more than one territory. An ESP may have multiple ESP
loads differentiated geo graphicallj

ESP load ID - The unique identifier of a particular ESP load.

ESP load information — Each and all of ESP load characteristic information,
ESP load identification information, and ESP interval load data.

ESP load optimization — The process of shifting supply obligations between
ESPs carried out to improve an appropriate indicator of efficiency in energy usage
with respect to the load of either or both ESPs involved in the process.

ESP subscription manager — An application included in exchange nodes

capable of managing all administrative details that must be dealt with before an ESP
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may become an exchange user. These matters include (i) execution and delivery of an

agreement between the ESP and the operator of the exchange node, (ii) completion of
all locally required filings and authorizations necessary to enable an ESP to offer
electric energy in the relevant jurisdiction, (iii) provision of ESP account information,
capacity information and ESP load information, and (iv) provision of ESP
autonomous search instructions, optimization trading instructions, impact disclosure
instructions, optimization contract instructions, and ESP ID instructions.

Exchange database — The database associated with a particular exchange node.

Exchange network — A network, including two or more exchange nodes,
capable of dealing with customer loads and ESP loads in more than one territory.

Exchange node systems — Each and all of the load search systems, the price
search systems, and the trading systems; and each and both of the retail systems and
the optimization systems.

Exchange trades — Either or both of retail trades and optimization trades; and
either or both of local trades or network trades.

Exchange trading — Either or both of retail trading and optimization trading;
and either or both of whole load trading and divided load trading; and either or both of
local trading and network trading.

Exchange user — A customer, aggregator, ESP, or other user of an exchange
node or an exchange network.

External communications capability — The capability of an exchange node to
communicate with exchange users either through dial-up connections, the Internet, or
through another public or private communications network.

External communications handler — The physical device that incorporates the
external communications capability.

Functionally-divided loads ~ Loads that have been subjected to functional
division.

GDS — generic database server.

IMF — Integral multiple factor.

Integral multiple factor — For an ESP, average of the ratios of average demand
to available capacity for each of 24 hours (or for a peak or off-peak period or other
time periods) where available capacity includes purchased capacity and capacity from

self-generation. Ordinarily, available capacity, particularly purchased capacity, would
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be measured in integral multiples of one megawatt, hence “integral multiple” factor.

Load factor and IMF are both indicators of efficiency of energy usage, and which of
those is the more appropriate measure for an ESP depends upon how the ESP acquires
energy. IMF would appear to be of concern to an ESP to the extent that the ESP
purchases its requirements at wholesale for each hour independently. Load factor
would appear to be of concern to owners of generation, including certain ESPs, and
other ESPs to the extent that they purchase their requirements at wholesale under
contracts for a certain fixed level of capacity for the whole 24-hour period (or for a
peak or off-peak period).

Information — Any and all of account information, capacity information,
commitments, load information, and trade information.

Inter-nodal communications capability — The capability of any exchange node
and any exchange database to communicate with one another when deployed in an
exchange network.

Inter-nodal communications handler — The physical device that incorporates
the inter-nodal communications capability.

Interval — A period of time over which energy consumption is measured.

Interval demand (hourly) — The consumption during an interval times the
number of such intervals per hour.

Interval load data — Either or both of customer interval load data and ESP
interval load data.

Intervals per hour — Sixty minutes divided by the number of minutes in an
interval of defined duration.

Instructions — Either or both of customer instructions and ESP instructions.

LDS — Local database server.

Lists — Each and all of the associated load lists, qualified load lists, and
qualified trade lists.

Load — An electric load.

Load factor — For any load, the ratio of average demand over a period of time
to the peak demand during that period.

Load characteristic criteria — Discrete criteria used for comparison to load

characteristic information stored in an exchange database (or exchange databases).
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Load characteristic information — Either or both of customer load

characteristic information and ESP load characteristic information.

Load division — Either or both of dynamic load division and static load
division; and each and all of functional division, practical division, and unit division.

Load ID — Either or both of customer load ID and ESP load ID.

Load identification criteria — Discrete criteria used for comparison to load
identification information stored in an exchange database (or exchange databases).

Load identification information— Either or both of customer load
identification information and ESP load identification information.

Load information — Either or both of customer load information and ESP load
information; and either or both of load characteristic information and load
identification information.

Load search — Either or both of a retail load search and an optimization load
search; and either or both of a local load search and a network local search.

Load search criteria — Either or both of retail load search criteria and
optimization load search criteria.

Load search request — Either or both of a retail load search request and an
optimization load search request; and either or both of a local load search request and
a network load search request.

Load search results — Either or both of retail load search results and
optimization load search results; and either or both of local load search results and '
network load search results.

Load search systems — Either or both of the retail load search engine and the
optimization load search engine.

Load shape — The curve obtained by plotting a customer’s demand
(conventionally on the y-axis) against time (conventionally on the x-axis).

Local aggregation transaction — A transaction involving the aggregation of
customer loads where those loads are registered on the same exchange node.

Local load — With reference to a particular exchange node, a load that is
registered thereon.

Local load search — Either or both of a local retail load search and a local

optimization load search.
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Local load search request — Either or both of a local retail load search request

and a local optimization load search request.

Local load search results — Either or both of local retail load search results and
local optimization load search results.

Local optimization load search — A search for an ESP load registered on the
exchange node to which the exchange user making the search is connected.

Local optimization load search request — A request by an exchange user for a
local optimization load search.

Local optimization load search results — The ESP load information obtained as
a result of a local optimization load search; and the ESP load information provided by
the optimization load search engine in response to a local optimization load search
request.

Local optimization price search — A search for optimization trade information
with respect to exchange trading of ESP loads registered on the exchange node to
which the ESP exchange user making the search is connected.

Local optimization price search request — A request by an ESP exchange user
for a local optimization price search.

Local optimization price search results — The optimization trade information
obtained as a result of a local optimization price search; and the optimization trade
information provided by the optimization price search engine in response to a local
optimization price search request.

Local optimization trading — Effectuation of transactions involving load-
shifting between ESPs that have registered their loads on the same exchange node.

Local price search — Either or both of a local retail price search and a local
optimization price search.

Local price search request — Either or both of a local retail price search request
and a local optimization price search.

Local price search results — Either or both of local retail price search results
and local optimization price search results.

Local retail customer load search — A search for customer load information
limited to the loads registered on the exchange node to which the exchange user

making the search is connected.
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Local retail customer load search request — A request for a local retail

customer load search.

Local retail customer load search results — The customer load information
obtained as a result of a local retail customer load search; and the customer load
information provided by the retail load search engine in response to a local retail
customer load search request.

Local retail ESP load search — A search for ESP load information by a
customer/exchange user limited to the loads registered on the exchange node to which
the customer/exchange user is connected.

Local retail ESP load search request — A request for a local retail ESP load
search.

Local retail ESP load search results — The ESP load information obtained as a
result of a local retail ESP load search; and the ESP load information provided by the
retail load search engine in response to a local retail ESP load search request.

Local retail load search — Either or both of a local retail customer load search
and a local retail ESP load search.

Local retail load search request — Either or both of a local retail customer load
search request and a local retail ESP load search request.

Local retail load search results — Either or both of local retail customer load
search results and local retail ESP load search results.

Local retail price search — A search for retail trade information with request to
exchange trading of customer loads registered on the exchange node to which the
exchange user making the search is connected.

Local retail price search request — A request for a local retail price search.

Local retail pﬁce search results — The retail a trade information obtained as a
result of a local retail price search; and the retail trade information provided by the
retail price search engine in response to a local retail price search request.

Local retail trading — Effectuation of transactions between an ESP and a
customer providing for the supply of electric power by the ESP to the customer to
satisfy customer loads limited to customer loads registered at the same exchange node
at which the ESP load is also registered.

Local search — Either or both of a local load search and a local price search.

Local search request — A request for a local search.
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Local search results — The information obtained as a result of a local search.

Local trading — Either or both of local optimization trading and local retail
trading.

Man-machine graphical user interface — The software interface between the
terminal of the exchange user and the applications of the exchange node.

Message handler — The capability of an exchange node to facilitate the passing
of messages between exchange users and, where appropriate, to maintain the
anonymity of the exchange users. Message handling capability would be used to
support dialogs relating both to trading activity (between ESPs and customers and
between ESPs) and to load aggregation activity (between customers, between
customers and aggregators, and between aggregators).

Multiple load flag — An indicator used to aid searches based upon association
IDs that reflects whether it is necessary to search more than one exchange node.

NatX — National exchange.

NDS — Network database server.

Network aggregation transaction — A transaction involving the aggregation of
customer loads where those loads are not registered on the same exchange node.

Network load — With reference to a particular exchange node, a load that is
registered on another exchange node.

Network load search — Either or both of a network retail load search and a
network optimization load search.

Network load search request — Either or both of a network retail load search
request and a network optimization load search request.

Network load search results — Either or both of network retail load search
results and network optimization load search results.

Network optimization load search — A search for ESP loads registered on
exchange nodes other than the exchange node to which the ESP/exchange user
making the search is connected.

Network optimization load search request — A request by an ESP/exchange
user for a network optimization load search.

Network optimization load search results — The ESP load information obtained

as a result of a network optimization load search; and the ESP load information
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provided by the optimization load search engine in response to a network optimization

load search request.

Network optiinization price search — A search for optimization trade
information with respect to exchange trading of ESP loads registered on exchange
nodes other than the exchange node to which the ESP/exchange user making the
search is connected.

Network optimization price search request — A request by an ESP/exchange
user for a network optimization price search.

Network optimization price search results — The optimization trade
information obtained as a result of a network optimization price search; and the
optimization trade information provided by the optimization price search engine in
response to a network optimization price search request.

Network optimization trading — Effectuation of transactions involving load-
shifting between ESPs that have registered their loads at different exchange nodes.

Network price search — Either or both of a network retail price search or a
network optimization price search.

Network price search request — Either or both of a network retail price search
request and a network optimization price search request.

Network price research results — Either or both of a network retail price search
results and network optimization price search results.

Network retail customer load search — A search for customer load information
limited to loads registered on exchange nodes other than the exchange node to which
the customer/ exchange user making the search is connected.

Network retail ESP load search — A search for ESP load information by a
customer/ exchange user limited to loads registered on exchange nodes other than the
exchange node to which the customer/exchange user making the search is connected.

Network retail load search — Either or both of a network retail customer load
search and a network retail ESP load search.

Network retail customer load search request — A request for a network retail
customer load search.

Network retail ESP load search request — A request for a network retail ESP

load search.
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Network retail customer load search request — Either or both of a network

retail customer load search request and a network retail ESP load search request.

Network retail customer load search results — The customer load information
obtained as a result of a network retail customer load search; and the customer load
information provided by the retail load search engine in response to a network retail
customer load search request.

Network retail ESP load search results — The ESP load information obtained
as a result of a network retail ESP load search; and the ESP load information provided
by the retail load search engine in response to a network retail ESP load search
request.

Network retail load search results — Either or both of network retail customer
load search results and network retail ESP load search results.

Network retail price search — A search for retail trade information with respect
to exchange trading of customer loads registered on exchange nodes other than the
exchange node to which the exchange user making the search is connected.

Network retail price search request — A request for a network retail price
search.

Network retail price search results — The retail trade information obtained as a
result of a network retail price search; and the retail trade information provided by the
retail price search engine in response to a network retail price search request.

Network retail trading — Effectuation of transactions between an ESP and a
customer providing for the supply of electric power by the ESP to the customer to
satisfy customer loads limited to customer loads registered at an exchange node other
than the exchange node at which the ESP load is registered.

Network search - Either or both of a network load search and a network price
search.

Network search request — A request for a network search.

Network search results — The information obtained as a result of a network
search.

Network trading — Either or both of local optimization trading and local retail
trading.

Optimization engines — The optimization load search engine, the optimization

trading engine, and the optimization price search engine.
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Optimization load search — Either or both of a local optimization load search

and a network optimization load search.

Optimization load search request — Either or both of a local optimization load
search request and a network optimization load search request.

Optimization load search results — Either or both of local optimization load
search results and network optimization load search results.

Optimization price search — Either or both of a local retail price search and a
network retail price search.

Optimization price search request — Either or both of a local optimization price
search request and a network optimization price search request.

Optimization price search results — Either or both of local optimization price
search results and network optimization price search results.

Optimization search — Either or both of an optimization load search and an
optimization price search; and either or both of a local optimization search and
network optimization search.

Optimization search request — Either or both of an optimization load search
request and an optimization price search request; and either or both of a local
optimization search request and a network optimization search request.

Optimization search results — Either or both of optimization load search results
and optimization price search results; and either or both of local optimization search
results and network optimization search results.

Optimization trade — Either or both of a local optimization trade and a network
optimization trade.

Power factor — For any load, the ratio of real power consumed (Waits) to the
power apparently provided (volt-amperes or VARS), i.e., the ratio of real power to the
sum of real power and reactive power.

Practically-divided loads — Loads that have been subjected to practical
division.

Price search — Either or both of a retail price search and an optimization price
search; and either or both of local price search and a network price search.

Price search criteria — Either or both of retail price search criteria and

optimization price search criteria.
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Price search request — Either or both of a retail price search request and an

optimization price search request; and either or both of a local price search request
and a network price search request.

Price search results — Either or both of retail price search results or
optimization price search results; and either or both of local price search results and
network price search results.

Price search systems — Either or both of the retail price search engine and the
optimization price search engine.

Purchased capacity — The capacity available to an ESP from whatsoever
source derived.

Qualified load lists — Each and all of the qualified retail customer load list, the
qualified optimization load list, and the qualified retail ESP load list.

Qualified optimization load list — The list of ESP loads created as a result of
an optimization load search.

Qualified retail customer load list — The list of customer loads created as a
result of a retail load search by an ESP.

Qualified retail ESP load list — The list of ESP loads created as a result of a
retail ESP load search by a customer.

Qualified trade list — Either or both of the qualified retail trade list and the
qualified optimization trade list.

Qualified retail trade list — The list of retail trades created as a result of a retail
price search.

Qualified optimization trade list — The list of optimization trades created as a
result of an optimization price search.

RDS — Regional database server.

Retail customer load search — A retail load search for a customer load using
the retail load search engine; and either or both of a local retail customer load search
and a network retail customer load search.

Retail customer load search request — Either or both of a local retail customer
load search request and a network retail customer load search request.

Retail customer load search results — Either or both of local retail customer

load search results and network retail customer load search results.
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Retail engines — The retail load search engine, the retail trading engine, and

the retail price search engine.

Retail ESP load search — A retail load search by a customer or aggregator for
an ESP load using the retail load search engine; and either or both of a local retail
ESP load search and a network retail ESP load search.

Retail ESP load search request — Either or both of a local retail ESP load
search request and a network ESP load search request.

Retail ESP load search results — Either or both of local retail ESP load search
results and network ESP load search results.

Retail load search — Either or both of a retail customer load search and a retail
ESP load search; and either or both of a local retail load search and a network retail
load search.

Retail load search request - Either or both of a retail customer load search
request and a retail ESP load search request; and either or both of a local retail load
search request and a network retail load search request.

Retail load search results — Either or both of retail customer load search results
and retail ESP load search results.

Retail price search — Either or both of a local retail price search and a network
retail price search.

Retail price search request — Either or both of a local retail price search request
and a network retail price search request.

Retail price search results — Either or both of local retail price search results
and network retail price search results. ’

Rétail search — Either or both of a retail load search and a retail price search;
and either of both of a local retail search and a network retail search.

Retail search request — Either or both of a retail load search request and a retail
price search request; and either of both of a local retail search request and a network
retail search request.

Retail search results — Either or both of retail load search results and retail
price search results; and either of both of local retail search results and network retail
search results.

Retail trade — A transaction between an ESP and a customer providing for the

supply of electric power by the ESP to the customer.
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Retail trading — Any and all of whole load trading, functional division trading,

practical division trading, and unit division trading involving customer loads and long
position trading.

RPX — Retail power exchange.

RXN — Regional exchange node.

Search criteria — All bases for price searches and load searches, including both
discrete criteria and impact criteria.

Search engine — Any and all of the retail load search engine, the retail price
search engine, the optimization load search engine, and the optimization price search
engine.

Search request — Either or both of a load search request or a price search
request; and either or both of a local search request and a network search request; and
either or both of an optimization search and a retail search.

Search results — Either or both of load search results and price search results;
and either or both of local search results and network search results; and either or both
of optimization search results and retail search results.

Searches — Either or both of load searches and price searches; either or both of
retail searches and optimization searches; and either or both of local searches and
network searches.

Search system — Either or both of the load search system and the price search
system.

Service area — The geographic area associated with an exchange node where
that association may not be unique.

Service type — The nature of the service provided to a customer described in
terms of the voltage provided and the physical wiring topology.

SIC Code — Standard industrial classification code.

Territory — The geographic area associated with an exchange node where that
association is unique.

Time of use billing - Billing for energy usage or energy demand where the
charges imposed vary with the time of day.

Time of use periods - Two or more periods into which a day is divided for the

purpose of enabling time of use billing.
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Time period of load search — The period specified in a load search over which

the discrete criteria and impact criteria for that load search are to be applied.

Time period of price search — The period specified in a price search over
which the discrete criteria and impact criteria for that price search are to be applied.

Time period of search — Either or both of time period of load search and time
period of price search.

TOU - Time of use

TOU Periods - Time of use periods.

Trading systems — Either or both of the retail trading engine and the
optimization trading engine.

Trading terms — The material terms of an éxchange trade.

Transmission geography — The area to which a particular generation source
can practically and cost-effectively transmit its power.

UCP — Unutilized capacity purchased.

Unutilized capacity purchased — Generally for an ESP, the sum for each of 24
hours (or for peak or off-peak hours or any other period) of the differences between
the available capacity (or purchased capacity) of the ESP and the capacity committed
by that ESP through agreements with customers. UCP is an appropriate indicator of
efficiency in energy usage which operates in absolute terms (megawatt hours) rather
than as a ratio like load factor and IMF.

Unit-divided load — A load that has been subjected to unit division.

Unit or unit of measure — The quantity dimensions used to describe a load,
e.g., kilowatt hours, kilovoltampere hours, or kilovoltampere reactive hours.

Unit Size — The dimensions (energy and time) of a unit.

Whole load — A load that has not been subjected to any form of load division.

Whole load trading — Exchange trading with respect to whole loads.

II. DETAILED DESCRIPTION

The systems and methods of the invention are based upon an exchange node‘
and its associated exchange database. (A particular exchange node/exchange database
combination is sometimes referred to in this disclosure as “local facilities” when
discussing an exchange network)) The exchange nodes (and associated exchange
databases) may be combined to form an exchange network that is local, regional, or

national in scope.
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Each exchange node (and associated exchange database) includes

computerized load search engines, trading engines, and price search engines and data

storage capability, including:

(D)

(i1)

(ii)

(iv)

v)

(vi)

a search engine capable of identifying and analyzing both (a) customer loads
and aggregate loads and (b)the impact of adding a customer load or an
aggregate load to an ESP load, another customer load, or another aggregate
load measured in terms of an appropriate indicator of efficiency in energy
usage (the “retail load search engine”);

a trading engine capable of administering, facilitating, executing, and
recording (a) purchase and sale transactions between ESPs and customers in
relation to electric energy to satisfy the requirements of a customer load or an
aggregate load and (b) aggregation transactions between customers, between
aggregators, or between customers and aggregators (the “retail trading
engine”™);

a search engine capable of identifying trading information about both
completed purchase and sale transactions and bids based upon the
characteristics of the customer loads involved and otherwise (the “retail price
search engine”);

a search engine capable of identifying and analyzing ESP loads to determine
how those ESP loads might be shifted between ESPs to increase energy
efficiency measured in terms of an appropriate indicator of efficiency in
energy usage (the “optimization load search engine”);

a trading engine capable of administering, facilitating, executing, and
recording load-shifting transactions between or among ESPs (the
“optimization trading engine™); and

a search engine capable of identifying trading information concerning load-
shifting transactions between ESPs based upon the effects of those
transactions on the parties thereto and otherwise (the “optimization price
search engine”).

Each of the exchange databases associated with exchange nodes makes use of

a database structure that enables search and trading activities to take place to meet the

requirements of:
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1) Customers, including aggregators, that consume electric energy at one or more

sites that are listed on a single exchange node;

(i)  Customers, including aggregators, that consume electric energy at sites that
are listed on two or more exchange nodes;
(iii)  ESPs for optimization of ESP loads by load-shifting between ESPs where their

ESP loads are listed on a single exchange node; and
(iv)  ESPs for optimization of ESP loads by load-shifting between ESPs where their

ESP loads are listed on two or more exchange nodes.

Each of the exchange nodes has the communications capability to enable
communications with exchange users to carry out search and trading activities on that
node. Each of the exchange nodes also has the communications capability and
intelligence to operate in an exchange network in a coordinated manner that supports:
)] search and trading activities across the exchange network;

(ii)  the use of any of a number of architectures to create an exchange network; and
(iii)  the adjustment of the functionality of exchange nodes depending upon the
particular architecture utilized to create an exchange network.

Accordingly, the exchange nodes include data communications capability
utilizing known technology to enable communications between exchange users and
exchange nodes, among exchange nodes, between exchange nodes and other retail
electric power exchanges, and between exchange nodes and their exchange databases
(which themselves require corresponding data communications capability).

The exchange nodes could, for example, consist of mainframe computers with
terminals, pc-based application servers, file servers with processing workstations, or a
combination of such known technologies so long as each exchange node has the
ability to exchange load information, price information, and other information with
the other exchange nodes in the exchange network.

A, Exchange Nodes

Each Exchange node may include a retail load search engine, a retail trading
engine, a retail price search engine, an optimization load search engine, an
optimization trading engine, and an optimization price search engine.

1. The Retail Load Search Engine

The retail load search engine is used to search for, identify, and analyze

customer loads that meet established search criteria. Search criteria are of two types —
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“discrete criteria” and “impact criteria.” The retail load search engine is also used to

search for, identify, and analyze ESP loads to determine the effect thereupon of the
addition of particular customer loads.

Discrete criteria are characteristics of a load or the holder thereof considered
in isolation and include, in the case of customer loads, load shape, load factor, energy
usage by TOU Periods, energy demand by TOU Periods, and power factor as well as
the size and location of the customer load and the SIC code of the customer.
(Aggregate loads can also be described by discrete criteria, but some of those criteria
may, in certain circumstances, not be applicable to a particular aggregate load.) Using
discrete criteria, an ESP, a customer, or an aggregator may specify a generic customer
load and search for a similar actual customer loads, as for example, when a supply
contract representing part of an ESP load is to terminate, and the ESP wants to replace
that portion of its total ESP load with a similar customer load. Similarity will need to
be carefully defined by the exchange user in terms of permitted tolerances from
specified discrete criteria.

Impact criteria include (a) the effects of adding a particular customer load (or
one or more segments thereof) or an aggregate load (or one or more segments thereof)
to an ESP load, a customer load, or another aggregate load where those effects are
measured in terms of an appropriate indicator of efficiency in energy usage of the
resulting load and (b) the effects of removing one or more segments from a particular
customer load where those effects are measured in terms of appropriate indicator of
efficiency in energy usage of the residual load.

Based upon the discrete criteria and impact criteria specified by the exchange
user, the retail load search engine will search whole customer loads and divided
customer loads resulting from functional division, practical division, and unit
division.

Functional division is the segmentation of a whole load on a functional basis
(base load, one or more hourly schedules, efc.).

Practical division is the segmentation of whole load on a practical basis
without regard to the functional considerations of functional division or the extreme
granularity of unit division. Practical division would be appropriate where an ESP
made an offer to supply a seemingly arbitrary segment of a customer load or where a

customer was considering measures to alter its customer load.
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Customers can seek to lower their costs of electric energy not only by seeking

the lowest cost of ESP, but also by utilizing energy management or energy efficiency
techniques (e.g., upgrading to more energy efficient equipment). Customers
considering the taking of energy efficiency measures would find it useful to be able to
post not only their actual present customer loads, but also their customer loads as they
would be giving effect to the energy efficiency measures under consideration.
Customers would then be able to compare the responses of ESPs to the two different
load shapes. Such information would be the basis for modeling to determine the
financial wisdom of taking the proposed energy efficiency measures. The retail load
search engine enables a customer to post a modification of its actual customer load (a
“hypothetical load”). The customer could then make that hypothetical load (together
with the actual customer load) available for consideration by ESPs through the retail
Joad search engine. The creation of a hypothetical load may be viewed as a special
case of practical division.

Hypothetical loads are also useful to consider the effect of introduction by a
customer of distributed generation, i.e., the placement of a generation unit, generally a
small one, at the customer’s facility. The effect of introducing such a unit could be
subjected to financial analysis if the customer were able to post both its actual
customer load and a hypothetical load, i.e., the actual customer load adjusted by the
effect on the customer load of the distributed generation unit. Then, assuming the
distributed generation unit did not supply all of the customer’s electric power
requirements, the customer could then obtain the response of ESPs to supplying both
loads. Those responses would provide critical information needed by the customer in
its determination of the financial wisdom of proceeding or not with the
implementation of the distributed generation unit.

When a customer has its own cogeneration capability, the retail load search
engine will deal with the customer both as buyer and as seller of energy. The retail
load search engine will give access to information concerning the net availability of
power (“long position information”) as a contra load shape, i.e., a capacity shape,
associated with the customer’s consumption load shape for purchased power.)

Hypothetical loads are also useful to ESPs when they consider whether to

renew or seek to renew supply arrangements with particular customers. The ESP
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could create a hypothetical load to reflect the loss of that customer and use the

hypothetical load for the purposes of load searches using impact criteria.

Unit division is the segmentation of whole customer loads into uniform units
of two dimensions: time (a particular hour of a particular day or part thereof) and
demand (a kilowatt, kilovoltampere, kilovoltampere reactive, or multiples thereof)
(“units”).

The retail load search engine can be utilized in two different modes: custom
retail load search mode; and autonomous retail load search mode. In custom retail
load search mode, the exchange user (customer, ESP, or aggregator) specifies the
applicable discrete criteria and the impact criteria at the time of the search. The retail
load search engine is sufficiently flexible to allow for these exchange user defined
search criteria. It is also sufficiently flexible to allow for use of impact criteria both
from the ESP’s or aggregator’s standpoint and from the customer’s standpoint. This
capability is critical in relation to customer loads that have been or have been
proposed to be divided through functional division, practical division, or unit division.
In autonomous retail load search mode, the operator of the exchange node establishes
default search criteria in accordance with ESP (or customer) autonomous search
instructions.

In summary, the retail load search engine (a) enables exchange users to search
for loads that have certain intrinsic characteristics or are the loads of customers that
have certain intrinsic characteristics; (b) enables an ESP to search for customer loads
(or segments thereof) which, if added to the existing ESP load, would improve the
ESP’S load factor or other appropriate indicator of efficiency in energy usage;
(c) enables customers to identify those ESP loads, which, if the customer load were
added thereto, would improve an appropriate indicator of efficiency in energy usage
with respect to those ESP loads; and (d) enables a customer (or aggregator) to identify
other customer loads or aggregate loads, which, if added to its own customer load or
aggregate load, would create an aggregate load with an improved appropriate
indicator of efficiency in energy usage as compared to those of the individual
constituent loads.

2. The Retail Trading Engine

The retail trading engine has as its central tasks effecting (i) trading to satisfy

customer loads, including whole loads (“whole load trading”), functionally-divided
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loads (“function division trading”), practically-divided loads (“practical division

trading”), and unit-dividend loads (“unit-division trading”), (ii) trading of excess

power created by a customer’s cogeneration facilities (“long position trading”), and

(iii) aggregation transactions.

The retail trading engine:

(2)

(b)

©

CY

(©)

®

facilitates functional division, practical division, and unit division by
incorporating customers’ and/or aggregators’ instructions with respect
to how to divide the customer load or aggregate load and listing the
customer-defined and aggregator-defined segments of the customer
load or aggregate load in the exchange database;

facilitates functional division, practical division, and unit division by
offering, at a customer’s and/or an aggregator’s request, suggestions
for the division of the customer load or aggregate load on a functional,
practical, or unit basis;

facilitates functional division, practical division, and unit division by
enabling ESPs, aggregators, and customers to suggest to customers and
aggregators how their loads might be segmented using functional
division, practical division, or unit division, but leaving to the
customer the determination of whether or not to list its load in that
manner;

executes transactions involving (i) exchange trading, including whole
load trading, functional division trading, practical division trading, unit
division trading, (ii) long position trading, and (iii) aggregation;
facilitates exchange trading and aggregation transactions by customers
and/or aggregators, including customers and aggregators that consume
energy at multiple sites, by rejecting trading bids from ESPs and
aggregation proposals by customers or aggregators that do not conform
to trading or aggregation requirements of customers recorded in the
concerned exchange database;

facilitates exchange trading and aggregation transactions through a
customer subscription manager, a contracts administration manager

(customer), and a message handler; and



WO 02/23693

10

15

20

25

30

(g

PCT/US01/28536

33
provides exchange users with information conveying the impact of

proposed or actual exchange trading transactions involving functional
division, practical division, or unit division or proposed or actual
aggregation transactions upon a customer or an aggregator or an ESP

where the ESP indicates its willingness to share that information.

The retail trading engine is responsible for carrying out of customer

instructions that are entered by the customer through the customer subscription

manager: The instructions include:

(@)

S ®

(d)

(©

®

(8)

instructions of customers with more than one customer load as to
whether bids will be entertained for each customer load individually,
for specified combinations of customer loads, or only for all customer
loads of that customer (“associated load instructions™);

instructions of customers or aggregators as to whether they would
entertain proposals from other customers or aggregators for
combination or aggregation of customer loads aggregate loads (“load
aggregation instructions”);

instructions of customers or aggregators as to whether they would
engage in functional division trading, practical division trading, or unit
division trading and, if so, customer instructions for the functional
division, practical division, or unit division of the customer loads,
including hypothetical customer loads (“division trading instructions”);
instructions of customers with respect to long position trading, if
applicable (“long position instructions™).

instructions of customers with respect to their preférred form of retail
exchange trading contract from among the contract forms available
from the contracts administration manager (customers) (“trading
contract instructions”);

instructions of customers with respect to their preferred form of
aggregation agreement (“aggregation transaction instructions™);
instructions of customer respecting whether customer IDs and
customer load IDs will be available to other exchange users (“customer

ID instructions™); and
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(h)  instructions of customers concerning default criteria to be used in

autonomous searches (“customer autonomous search instructions”).

(Not all instructions need be implemented by the operator of the exchange
node.)

3. The Retail Price Search Engine

The retail price search engine enables exchange users to search for
information concerning trading activity based upon geography, size of load, load
factor, SIC Code, impact, etc. The price search engine would then find all trading
activity (bids and completed transactions) that meet the search criteria and would also
identify related loads.

The retail price search engine can be utilized in two different modes: custom
exchange users retail price search mode; and autonomous retail price search mode. In
custom retail price search mode, exchange users (customers, ESPs, or aggregators)
specify the applicable discrete criteria and impact criteria and tolerances therefrom at
the time of the search. In autonomous retail price search mode, the operator of the
exchange node sets default search criteria in accordance with customer or ESP
autonomous search instructions depending on the nature of the exchange user that
requests the search.

4. The Optimization Load Search Engine

The optimization load search engine is able to search for, identify, and analyze
ESP loads to determine how segments of those loads might be shifted between ESPs
to increase an appropriate indicator of efficiency in energy usage.

The optimization load search engine generally assumes the unit division and,
possibly, the practical division or functional division of ESP loads. The optimization
search engine seeks to identify segments or units of ESP loads that can be shifted
from one ESP to another to meet impact criteria specified by an ESP, e.g., shift units
in such a way that an appropriate indicator of efficiency on energy usage of one or
both ESPs involved in the shifting of units is improved.

The optimization load search engine is able to act in autonomous optimization
load search mode in which, without instructions from an ESP at the time of the
search, the optimization load search engine operates using default search criteria set

by the operator of the exchange node in accordance with ESP autonomous search
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The optimization load search engine deals with ESP loads for one

territory or service area. By the utilization of the exchange network, an exchange user

can extend its optimization load search to all territories and service areas that, given

transmission constraints, can undertake the load-shifting obligations.

5.

The Optimization Trading Engine

The optimization trading engine facilitates, executes, and records load-shifting

transactions between ESPs. The optimization trading engine:

(@)

(b)

©

(d)

(©

facilitates exchange trading of unit-divided loads, and, where possible,

practically-divided and/or functionally-divided loads;

facilitates exchange trading by allowing ESPs to modify the

optimization trades suggested by the optimization trading engine and

to reflect those modifications in bids;

provides ESPs with information conveying the impact of proposed

exchange trades on the ESPs as a pricing aid where the ESPs indicate

their willingness to share that information; and

engine includes a contracts administration manager (ESPs), an ESP

subscription manager, and a message handler;

engine is responsible for carrying out ESP instructions that are entered

by the ESP through the ESP subscription manager:

) ESP instructions as to whether it will entertain proposals for
optimization trading (“optimization trading instructions”);

(i)  ESP instructions as to whether it will permit disclosure of the
impact of past exchange trading or current trading proposals
upon an appropriate indicator of efficiency in energy usage
with respect to that ESP load (“impact disclosure instructions™);

(iii) ESP instructions as to their preferred form of optimization
trading contract from among the contract forms available from
the contracts administration manager (“optimization contract
instructions™);

(iv)  ESP instructions as to whether ESP ID and ESP load ID will be
available to other exchange users (“ESP ID instructions”); and

(v)  ESP instructions concerning default criteria to be used in

autonomous searches (“ESP autonomous search instructions™).
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(Not all instructions need be implemented by the operator of the

exchange node.)

6. The Optimization Price Search Engine

The optimization price search engine enables ESPs to search for trade data
based upon discrete criteria and impact criteria. In custom optimization price search
mode, the search criteria are set by the ESP undertaking the search at the time of the
search. In autonomous optimization price search mode, the search criteria are set at
defaults by the operator of the exchange node in accordance with ESP autonomous
search instructions.

B. Exchange Databases

Exchange databases support the search, aggregation, and exchange trading
activities described above. Each of the exchange databases utilizes a database
structure to organize the data required to support the work of exchange nodes and the
exchange network (local searches, network searches, local aggregation, network
aggregation, local trading, network trading).

The database structure enables searches and exchange trading to take place to
satisfy customer loads for customers that consume electric energy at one or more sites
that are listed on a single exchange node or two or more exchange nodes connected in
an exchange network. A site in this context refers to a single point at which revenue
metering takes place. The database structure also enables searches and exchange
trading to take place to effect ESP load optimization wherever the ESP loads may be
located.

The database structure includes:

1. account information:

(a) customer account information; and

(b)  ESP account information;

2. load information:
(a) customer load information:
(i) customer load identification information (including, but

not limited to, customer ID, customer load ID,
association ID, multiple load flag, SIC code, service
type, service area/territory, generation service area, unit

of measure, and intervals per hour);
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(ii)  customer load characteristic information;

(iii)  customer interval load data; and
(iv)  customer normalized data (calculated);
(b)  ESP load information
i) ESP load identification information (including, but not
limited to, ESP ID, ESP load ID, service area/territory,
unit of measure, and intervals per hour);
(i)  ESP load characteristic information;
(iii)  ESP interval load data; and
(iv)  ESP normalized data (calculated);
trade history tables:
(a) trade and pricing information;
(b) load characteristic information; and
(©) load impact values;
interval capacity information;
instructions:
(a) customer instructions:
@) associated load instructions;
(i)  division trading instructions;
(iii)  load aggregation instructions;
(iv)  long position instructions;
) trading contract instructions;
(vi)  customer ID instructions; and
(vil) autonomous search instructions;
(b) ESP instructions:
@) impact disclosure instructions;
(i)  optimization contract instructions;
(ili)  optimization trading instructions;
(iv)  ESP ID instructions; and
() autonomous search instructions;
lists:
(a) qualified trade lists:
1) qualified retail trade list; and
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(i)  qualified optimization trade list;

(b)  qualified load lists:
1) qualified retail customer load list;
(i)  qualified retail ESP load list; and

(ili)  qualified optimization load list;

7. commitments; and
8. long position information.
C. Hierarchical Networks.

In a hierarchical exchange network, generic exchange nodes and generic
exchange databases take on particular characteristics, there being three of each kind.
The six resulting components are comprised of three pairs of exchanges nodes and
related exchange databases. The elements of functionality discussed above are
distributed among the six components such that exchange nodes (RPX, RNX, and
NatX) have similar functionality, exchange database components (LDS, RDS, and
NDS) have similar functionality, and differences among exchange node components
and among exchange database components derive from the degree of geographic
diversity of the customer loads involved. All six components have inter-nodal
communications capability.

1. The Retail Power Exchange

The retail power exchange (RPX) includes the retail load search engine, the
retail trading engine, and the retail price search engine, the optimization load search
engine, the optimization trading engine, and the optimization price search engine.
The RPX handles the search and transaction activity with respect to customer loads of
local accounts, i.e., the accounts of customers with loads in only one territory. The
RPX handles search and transaction activity with respect to ESP loads to the extent
those ESP loads are comprised of customer loads of local accounts. The RPX is
connected to its LDS. In an exchange network, the RPX is connected to either an
RNX or directly to the NatX. The RPX has inter-nodal communications capability
and external communications capability.

2. The Local Database Server

The local database server (LDS) includes the local database, the content of

which depends upon the particular architectural alternative utilized for a particular
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LDS. The LDS is always connected to its own RPX. The LDS has inter-nodal

communications capability.

3, The National Exchange

The national exchange (NatX) includes the retail load search engine, the retail
trading engine, the retail price search engine, the optimization load search engine, the
optimization trading engine, and the optimization price search engine.

The NatX handles search and transaction activity with respect to customer
loads of national accounts, i.e., the accounts of customers with loads in two or more
territories except that, when one or more RNXs are present in the exchange network,
customer loads of national accounts that are within the territories of RPXs connected
to one RNX are served by that RNX. The NatX handles search and exchange trading
with respect to ESP loads to the extent that ESP loads include customer loads of
national accounts, except that, when one or more RNXs are present in the exchange
network, ESP loads that include customer loads of national accounts that are within
the territories of RPXs connected to one RNX are served by that RNX.

The NatX will generally supervise the exchange network and, in particular,
national accounts even when activities are handled primarily by RNXs or RPXs. The
NatX will also enable searches for customer loads and ESP loads to be extended
beyond the territory of a particular RPX, except when one or more RNXs are present
in the exchange network. In that event, such searches for customer loads and ESP
loads that are within the territories of RPXs connected to one RNX, are handled by
that RNX. The NatX is connected to one or more RNXs and/or to one or more RPXs.
The NatX has inter-nodal communications capability and external communications
capability.

4. The Network Database Server

The network database server (NDS) includes the network database , the
content of which depends upon the architectural alternative utilized. The NDS is
always connected to the NatX. The NDS has inter-nodal communications capability.

5. The Regional Network Exchange

The regional network exchange (RNX) includes the retail load search engine,
the retail trading engine, retail price search engine, optimization load search engine,
optimization trading engine, and the optimization price search engine. When included

in the exchange network, an RNX handles search and exchange trading with respect
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to the customer loads of national accounts that are within the territories of the RPXs

connected to that RNX.

When included in the exchange network, an RNX handles search and
transaction activity with respect to the ESP loads to the extent that the ESP loads
include customer loads of national accounts that are within the territories of RPXs
connected to that RNX.

The RNX will generally supervise the RPXs to which it is connected in the
exchange network and, in particular, national accounts that are within the territories of
RPXs connected to that RPX even when those activities are handled primarily by
those RPXs.

The RNX will also enable searches for customer loads and ESP loads to be
extended beyond the territory of a particular RPX, except that load searches for loads
beyond the territories of the RPXs connected to one RNX are handled by the NatX.
The RNX will be connected to two or more RPXs and to the NatX. The RNX has
inter-nodal communications capability and external communications capability.

6. The Regional Database Server

The regional database server (RDS) includes the regional database, the content
of which depends upon the architectural alternative utilized. The RDS is always
connected to its own RNX. The RDS has inter-nodal communications capability.

III. FURTHER SYSTEM DETAILS

In this Section III, further details are provided concerning the system as

follows:
e System Architecture (Section III.A);
e Search criteria (Section II.B);
e Load search system (Section III.C);
e Price search system (Section IIL.D); and
e Trading System (Section IIL.E).
Section III.A (System Architecture) explains the architecture of exchange
modes, exchange databases, and exchange networks.
Section III.B (Search Criteria) explains how discrete criteria and impact

criteria are used to frame load searches and price searches.
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Section III.C (Load Search System) explains how the load search system

applies discrete criteria and impact criteria to loads to carry out load searches.

Section IIL.D (Price Search System) explains how the price search system

applies discrete criteria and impact criteria to exchange trades to carry out price

searches.

Section IILE (Trading System) explains how the trading system facilitates the

making of exchange trades and aggregation transactions.

A. System Architecture

This section provides greater detail concerning the system architecture

including:

stand-alone operation of exchange nodes and operation of
exchange nodes in an exchange network;

means of connecting exchange nodes in an exchange network;
independence of exchange network operation from the
particular communications technology used to connect
exchange nodes;

independence of exchange nodes from the particular hardware
utilized;

generic nature of exchange nodes from the standpoint of
functionality;

ability to create an exchange network utilizing alternative
network architectures;

development of national or regional exchange networks;
relationship between exchange network development and
geography;

load searching locally and in an exchange network;

exchange trading locally and in an exchange network;

price searching locally and in an exchange network; and

inter-nodal communications.

The system may, in operational form, comprise either a single exchange node

or two or more exchange nodes. Each exchange node consists of a computer system

or local area network of a computer systems. When the system includes a single
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exchange node, operation on a stand-alone basis is contemplated, and each exchange

node, without alteration or addition, has the capability to operate on a stand-alone
basis. When an exchange node operates on its own, it does not utilize all of its
capabilities, e.g., inter-nodal communications capability.

When the system utilizes two or more exchange nodes, an exchange network
is created, and the exchange nodes, which may be distant from one another, may be
connected to one another using public communications technologies such as the
internet, private telecommunications technologies, such as a value-added networks, or
a combination thereof., The ability of exchange nodes to function in an exchange
network is not dependent on the technology used to connect those exchange nodes so
long as each exchange node has the ability to communicate with all other exchange
nodes by exchanging messages within the exchange network. The exchange of
messages between or among exchange nodes is the function of the inter-nodal
communications handler and the message handler.

The architecture of exchange nodes within an exchange network is also not
restricted. Exchange nodes could consist of mainframes with terminals, pc-based
application servers, fileservers with processing workstations, or a combination of such
technologies. The requirement is only that each exchange node and its associated
exchange database be able to handle the database structure, the load search systems,
the price search systems, the trading systems, and the inter-nodal communications
required to support exchange network operations.

From an applications functionality standpoint, all exchange nodes, whether
operating stand-alone or in an exchange network are identical and are, until their
database servers are loaded with data, and the exchange nodes interconnected with
other exchange nodes, programmed, and placed in operation, generic exchange nodes
capable of performing as exchange nodes in the manner required by the database
structure employed and architectural alternative utilized.

Thus, if the architectural alternative chosen is a hierarchical network, generic
exchange nodes would be connected in a hierarchical fashion and would, through
programming and the database structure employed, become two or more RPXs, one or
more RNXs, and a NatEx. If the architectural alternative chosen is a ring, bus, of star

network configuration, generic exchange nodes would not be functionally
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differentiated based upon a hierarchy among exchange nodes, but would, rather,

remain essentially generic from the standpoint of functionality.

No matter which architectural alternative is utilized, the essential functionality
of exchange nodes is not altered. Each exchange node;, whether stand-alone or in an
exchange network and whatever architectural alternative is employed includes the
load search systems, the price search systems, and trading systems. It is the interplay
among database structure, geography, and the particular architectural alternative
employed, that determines on which customer loads and ESP loads those exchange
node systems operate.

In the sense detailed above, the system is exchange node-based, i.e., the
functionality of a generic exchange node is intrinsic in every exchange node however
that exchange node may be programmed and utilized, and exchange nodes are
exchange network-cooperative, i.e., the functionality of exchange nodes supports their
operation in an exchange network and does not limit architectural alternatives.

Since the exchange node functionality is available on a stand-alone basis or in
an exchange network, the development of a national system for retail power trading
and ESP load optimization by means of a single exchange node or exchange nodes
organized by regions or otherwise can be determined by the market and not by the
technology or restrictions intrinsic in the systems of the invention. Also, other
parties’ retail power trading systems could incorporate the systems of the invention
and be able to join an exchange network as an exchange node and participate fully in
the exchange network.

The functional operation of an exchange node is thus designed to be
independent of the logical and physical network topology, i.e., independent of
architectural alternatives and of communications network technologies. Even though
each exchange node is capable of full generic exchange node functionality, it must be
able to forward transaction proposals and confirmations, load search requests, and
price search requests to the other exchange nodes participating in the exchange
network when utilizing its load search systems, price search systems, and trading
systems. As previously noted, the functional differentiation of exchange nodes
operating in an exchange network derives less from the architectural alternative
employed in organizing the exchange network and more from (i) the relationship

between the exchange nodes and the geography (exclusive or overlapping) of the
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loads registered on the exchange nodes and (ii) the database structure that enables

distribution of data while facilitating searches, including load searches and price
searches that are either local searches or network searches, and exchange trading,
including local and network retail trading and local and network optimization trading.

In one embodiment of a national exchange network, individual exchange
nodes can handle all data for each common generation service area or each territory.
If a customer has loads in multiple common generation areas or territories, then that
customer’s loads would be registered severally at multiple exchange nodes. In
another embodiment, each exchange node could register customer loads no matter
where those loads were located. This approach would mean that an exchange node
would have loads from multiple common generation areas within its own exchange
database. Therefore, to operate in the exchange network with this flexibility, an
exchange node must be able to have access to the load search systems, price search
systems, and trading systems of the other exchange nodes. It is likely that both
embodiments will exist, to some extent, within the exchange network as the market
develops.

The combination of (i) maintenance of generic exchange node functionality at
each exchange node, (ii) the database structure and the distribution of data among
exchange nodes and their associated exchange databases, and (iii) the inter-nodal
communications capability of exchange nodes makes possible effective load searches,
including local load searches and network load searches, exchange trading, including
local trading and network trading, and price searches, including local price searches
and network price searches, in the context of an exchange network.

Exchange trading transactions are recorded at the exchange node at which the
load concerned is registered. When multiple customer loads are involved in an
exchange trade, the details of that exchange trade are recorded at each exchange node
at which one or more of the loads involved is registered. The actual exchange trade
itself is initiated at the exchange node of the exchange user making the offer, but,
when the exchange trade is completed, the details of that exchange trade are recorded
in the trade tables maintained in the exchange databases of the exchange nodes at
which the loads are registered. The details of exchange trading must be maintained in
the exchange databases of all concerned exchange nodes and be available to all

exchange nodes within the exchange network for support of the price search systems.
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When a price search request is made by an exchange user that includes local

price search request and a network price search request, the exchange database of the
exchange node to which the exchange user making the price search request is
connected is searched, and a network price search request is made to the other
exchange nodes of the exchange network to activate their price search systems.
Network price search results will be returned to the exchange node from which the
requesting exchange user is operating for consolidation, sorting, and display together
with local price search results.

Similarly, when a load search request is made by an exchange user that
includes a local load search request and a network load search request, the exchange
database of the exchange node to which the exchange user making the load search
request is connected is searched, and a network load search request is sent to the other
exchange nodes of the exchange network to activate their load search systems.
Network load search results will be returned to the exchange node from which the
requesting exchange user is operating for consolidation, sorting, and display together
with local load search results.

With the distribution of both functionality and data between or among the
exchange nodes and exchange databases of the exchange network, the inter-nodal
communications capability is required to facilitate network exchange trading, network
aggregation transactions, and the communication of network search requests,
including network load search requests and network price search requests, and
network search results, including network load search results and network price
search results, between exchange nodes.

There are established techniques and technologies currently utilized to
perform inter-nodal (or computer to computer) network communications. Those
include, but are not limited to, protocol independent techniques such as publish and
subscribe, broadcast, routing tables, and name services. Protocol-dependent
techniques such as COM, CORBA, and HTTP also be used. Any of these techniques
may be appropriate and sufficient to be used in building exchange nodes and
exchange networks provided the implementation supports the data, timeliness, and
reliability required by the exchange users. The actual data making up the network
search requests sent and network search results received through the inter-nodal

communications handler should use appropriate data formats established by the
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industry. The utility and information technology groups working within the electric

power industry have established various standard data exchange formats which
include EDI, CMEP, MDEF, and XML.
B. Search Criteria

This section provides greater detail concerning the search criteria used to
frame search requests. The system provides for two basic kinds of searches: load
searches and price searches. This section first considers load search criteria (Section
I11.B.1) and then considers price search criteria (Section I11.B.2).

Section IIL.B.1 (Load Search Criteria) deals with load search criteria as
applied to whole loads, functionally-divided loads, and practically-divided loads
(1I1..B.1(a)) and deals separately with load search criteria as applied to unit-divided
loads (IIL.B.1(b)).

Similarly, Section IIL.B.2 (Price Search Criteria) deals with price search
criteria as applied to exchange trades involving whole loads, functionally-divided
loads, and practically-divided loads (IIL.B.2.(a)) and deals separately with exchange
trades involving unit-divided loads (IIL.B.2(b)).

The load search systems and the price search systems use discrete criteria and
impact criteria in performing searches. The list of search criteria may evolve and
grow from that described without compromising the concepts and comparison
techniques described. An exchange user formulating a load search request or price
search request specifies the search criteria and the time period of search. The discrete
criteria and impact criteria used and the source of the data for comparison and
analysis vary depending on whether a load search request or a price search request is
made and whether a local search request or a network search request is made.

The autonomous search modes allow the operator of an exchange node to set
default discrete criteria and impact criteria for the search, i.e., search criteria to be
used in the absence of a current specification of search criteria by an exchange user.
The exchange node and its exchange database enable the operator to establish and
store default search criteria in the exchange database on an exchange user by
exchange user basis. Therefore, when an exchange user logs on to an exchange node
and makes a load search request or price search request, the discrete criteria and
impact criteria are defaulted to criteria established in accordance with the exchange

user’s current autonomous search instructions.
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There follows a detailed explanation of the framing of load search requests

using load search criteria appropriate to the nature of the loads being searched
(IILB.1) and of the framing of price search requests using price search criteria
appropriate to the nature of the loads involved in the exchange trades being searched
(1IL.B.2).

1. Load Search Criteria

(a) . Whole Loads, Functionally-Divided Loads, and Practically-Divided

Loads
This section provides greater detail concerning load search criteria as applied
to whole loads, functionally-divided loads, and practically-divided loads.
This section includes four subparts as follows:
e IIL.B.1 (a)(i) — Discrete Criteria;
o IILB.1 (a)(ii) — Impact Criteria;
e IIL.B.1 (a)(iii) — Divided Loads; and
e IIL.B.1 (a)(iv) — Multiple Loads.
The subparts concerning discrete criteria and impact criteria are the most
detailed and contain a number of subparts that have been separately titled to aid
reading.

6)) Discrete Criteria

This section provides greater detail concerning discrete criteria as applied to
whole loads, functionally-divided loads, and practically-divided loads for the purpose
of load searches.

This section includes two subparts as follows:

e IILB.1(a)(i)(A) — Load Identification Criteria; and
e IIL.B.1(a)(i)(B) — Load Characteristic Criteria.

Load searches that specify discrete criteria may utilize discrete criteria of each
of two subclasses: load identification criteria and load characteristic criteria.

Load identification criteria are used for comparison to the load identification
information stored in an exchange database for each customer load and each ESP
load. Load characteristic criteria are used for comparison to load characteristic
information stored in an exchange database for each customer load and each ESP

load. Some load characteristic information needed for comparison is already
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available in the exchange databases and is referred to as “normalized data,” and,

therefore, is available for immediate comparison. The remaining load characteristic
information required for the comparison must be calculated from the interval load
data for the time period of search.

When the interval load data for a particular load is initially stored in the
appropriate exchange database, the normalized data is calculated on a daily basis and
stored in another set of tables within the exchange database. The preparation of
normalized data is carried out ahead of time in order to provide a time-efficient way
to process the load search. Since the load identification information and normalized
data are directly accessible, only loads that match the load identification criteria and
the load characteristic criteria that operate on comparisons to normalized data need to
have their interval load data processed interval by interval to calculate the “discrete
load values” needed for comparison to the remaining load characteristic criteria.

Since the normalized data are stored on a daily basis, comparisons can be
made to load characteristic criteria specified by day of week. The exchange node
operator can specify a scheme of classification of days. One such scheme is described
below. Pursuant to that scheme, the exchange user has the ability, during the
specification of load characteristic criteria, to provide five (5) day types representing
Sunday, Monday, Tuesday-Thursday, Friday, and Saturday (“day types”) for the load
characteristic criteria being compared to normalized data. Other implementations of
normalized data could specify the day types divided into TOU Periods.

The following is a list of the normalized data (discrete load values) calculated
from the interval load data and stored in the appropriate exchange database on a daily
basis:

* Maximum interval demand (peak interval energy value multiplied by the
number of intervals per hour);

» Maximum demand (peak energy usage in an hour);

» Total daily usage (total energy usage in a day),

» Intervals per hour (number of time periods of data stored in exchange
database per hour); and

» Load duration values (% of maximum demand for 20, 40, 60, and 80 % of

time).
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As described above, the discrete criteria applicable to load searches are

divided into two subclasses: load identification criteria and load characteristic criteria.
The load identification criteria are compared to the load identification information in
the appropriate exchange database. Load characteristic criteria can be specified on a
daily basis and for the entire time period selected (“time period of search”). When
specified on a daily basis, the load criteria for the day types are compared to the
normalized data stored in the appropriate exchange database or databases. The load
characteristic criteria applied to a time period of search must then use the discrete load
values calculated from the interval load data for that time period. Following is an
initial list of the discrete criteria by category.

(A)  Load Identification Criteria

e Customer ID;

e LoadID;

e Service Area;

e SIC Codes;

o Service Types; and

e Time Period of Search.

(B)  Load Characteristic Criteria

¢ Minimum Load Factor, fhe smallest load factor acceptable for each of the five day
types and for the time period of search;
Daily - 5 day type values; and
For time period of search -1 value
e Maximum Hourly Demand Range (the highest and lowest acceptable hourly
demands energy usage for an [hour] for each of the five day types and for the time

period of search):

Daily high - 5 day type values; and
low - 5 day type values; and
For time period of search ~ high - 1 value; and
low - 1 value;

e Average Hourly Demand Range (the highest and lowest acceptable hourly average

demand for each of the five day types and for the time period of search where
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average demand is the sum of all hourly demands divided by the number of hourly

demands used in the sum):

Daily high - 5 day type values; and
low - 5 day type values; and
For time period of search ~ high - 1 value; and
low - 1 value;

Maximum Interval Demand Range (the highest and lowest acceptable interval

demands for each of the five day types and for the time period of search):

Daily high - 5 any type values; and
low - 5 day type values; and
For time period of search ~ high - 1 value; and
low - 1 value;

Minimum Load Duration Values (% of maximum demand) (smallest load duration
values acceptable for each of the five day types and for the time period of search
where load duration values represent the percent of time, in this case 20%, 40%,
60%, and 80%, that the load is at a percentage of the maximum demand):
Daily 20% of time - 5 day type values;
40% of time - 5 day type values;
60% of time - 5 day type values; and
80% of time - 5 day type values; and
For time period of search 20% of time - 1 value;
40% of time - 1 value;
60% of time - 1 value; and

80% of time - 1 value.

(Power factor and other measures could also be used as load characteristic

criteria where appropriate data is available.)

(ii)  Impact Criteria

This section provides further detail concerning impact criteria as applied to

whole-loads, functionally-divided loads, and practically-divided loads for the purpose

of load searches.

This section includes two subparts as follows:
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e IILB.1(a)(ii)(A) — Impact Criteria utilizing the Resulting Interval Load Data only;

and
e IILB.1(a)(ii)(B) — Impact Criteria utilizing the Resulting Interval Load Data and
Interval Available Capacity Data.

Impact criteria are used to evaluate the resulting load after a particular load
has been combined with the load of an ESP load or an aggregate load. Calculations
must be performed on the resulting interval load data in order to generate the “load
impact values” needed for comparison to all the impact criteria specified by the
exchange user. The exchange user has the ability to set impact criteria that apply for
the entire time period specified and daily impact criteria that are applied based on the
day of week. All daily impact criteria are specified with the day-types. As with
discrete criteria, alternative implementations could make possible the specification of
impact criteria that utilize TOU Periods.

Certain impact criteria only apply when considering an ESP’s available
capacity. This limitation is derived from the fact that those impact criteria specify the
effect of the resulting ESP load on the ESP’s available capacity. The ESP’s interval
load data and the ESP’s interval available capacity data (representing the ESP’s
available capacity for each interval) are stored in the appropriate exchange databases.
Having both the interval load data and the interval available capacity data enables
analysis of the utilization of available capacity as different loads are combined with
the ESP load.

The following is a liét of the impact criteria. All impact criteria require that
load impact values be calculated for comparison from the interval load data of the
load resulting from the combination of the ESP load and the load proposed to be
combined therewith for the time period of the search. Some of the impact criteria also
require that interval available capacity data be utilized to calculate load impact values

for comparison.

(A)  Impact Criteria Utilizing the Resulting Interval Load Data
Only:

e Maximum Hourly Demand (highest hourly demand found during the time period
of search):

For time period of search -1 value;
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Maximum Load Factor Decrease (largest decline in load factor acceptable for

each of the five day types and for the time period of search):
Daily -5 day type values (%)
For time period of search -1 value (%);
Maximum Load Duration Value Decrease (largest decline in load duration values
acceptable for each of the five day types and for the time period of search at 20%,
40% 60%, and 80% of that time period): _
Daily 20% of time — 5 day type values;
40% of time —5 day type values;
60% of time —5 day type values; and
80% of Time -5 day type values; and
For time period of search ~ 20% of time —1 value;
40% of time —1 value;
60% of time —1 value; and
80% of time —1 value.

(B)  Impact Criteria Utilizing the Resulting Interval
Load Data and Interval Available Capacity Data:

Amount Available Capacity can be Exceeded (the maximum percentages of the
available capacity that the resulting load can reach and still be acceptable for the
time period of search):

For time period of search -1 value (%);
Minimum Integral Multiple Factor Increase (where available capacity is not
exceeded, smallest amount of improvement in the integral multiple factor that is
acceptable for each of the five day types and for the time period of search):

Daily -5 day type values (%); and

For time period of search -1 value (%); and
Maximum Integral Multiple Factor Decrease (where available capacity is
exceeded, largest decline in the integral multiple factor that is acceptable for each
of the five day types and for the time period of search):

Daily -5 day type values (%); and

For time period of search -1 value (%0).

(iii)  Divided Loads
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Customers, ESPs, and aggregators can have their loads divided by means of

the trading systems so as to make them more desirable for retail trading, aggregation
transactions, or optimization trading, as applicable. This load division would itself
create new interval load data, which would be stored in the exchange database
together with the interval load data for whole loads. With the divided loads stored
along with the whole loads, the search engines would find both whole loads and
divided loads so long as the discrete criteria and impact criteria are satisfied.
However, even though loads may be divided and stored as static profiles for the
implementation of functional load division and practical load division in this
embodiment of the invention (“static load division”), other implementations of load
division are possible. Load division could be performed dynamically just before or
during the load search process based on rules defined by the operator of the exchange
node or industry regulations. Under “dynamic load division,” the load may or may
not be stored in the appropriate exchange database. An example of dynamic load
division is detailed below in the description of the implementation of unit load
division.

(iv)  Multiple Loads

Customers may have multiple loads registered in a single territory or service
area or loads located in multiple territories or service areas and may require that all
loads or a subset of loads be traded together. Customers could also require that all
loads be traded together nationally.

To handle the case of multiple loads of a single customer or aggregation in the

~ same territory or service area, the trading engine of the concerned exchange node

would aggregate the loads that are to be traded together in the territory or service area.
The associated load ID, if applicable, load identification information, and load
characteristic information concerning the associated local loads will be included in the
load search results. The interval load data and the normalized data for the aggregate
loads would be stored in the exchange database of the exchange node for the territory
or service area. Aggregating the loads dynamically where appropriate for evaluation
during the load search is also possible, but the advantage of utilizing normalized data
to speed the load search would be lost. As was the case with load division, even
though the preferred embodiment of the invention provides that loads that are in the

same common generation service area and that are to be traded together are to be
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aggregated in advance, other implementations, including dynamic aggregation, would

also be valid.

To handle the case of multiple loads in multiple territories or service areas
(including nationwide), the trading engine will store an association ID with each load
which will indicate a logical group for the set of multiple loads to be traded together.
Each load will also have the multiple load flag which will indicate whether associated
loads are all registered on one exchange node or multiple exchange nodes.

The load search results will indicate for all loads found whether other loads
exist for the customer that must also be traded in the same transaction. The load
search system enables a load search across the exchange network to find all loads for
a customer by specifying the particular customer ID as the only discrete criteria and
ignoring all impact criteria.

(b)  Unit-Divided Loads

This section provides greater detail concerning load search criteria as applied

to unit-divided loads for the purpose of load searches.

This section includes five subparts as follows:
e [IL.B.1(b)(i) — Discrete Criteria;
e III.B.1(b)(ii) — Impact Criteria;
o III.B.1(b)(iii) — Unit Division Process Overview;
e III.B.1(b)(iv) — Unit Division Process in Detail; and
e III.B.1(b)(v) — Note on Interval Load Data

The subparts concerning discrete criteria, impact criteria, unit division process
overview, and unit division process in detail are lengthy, deal with complex issues,
and contain a number of subparts that have been separately titled to assist in following
the development of the explanation of the system.

1 Discrete Criteria

This section provides greater detail concerning discrete criteria as applied to
unit-divided loads for the purpose of load searches.

This section includes two subparts as follows:
e IIL.B.1(b)(1)(A) — Load Identification Criteria; and
e IIL.B.1(b)(1)(B) — Load Characteristic Criteria
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The discrete criteria for unit-divided load searches are composed of the same

two subsclasses of discrete criteria applicable to whole load searches,
functionally-divided load searches, and practically-divided load searches. The
normalized data which is stored on a daily basis is also used in unit-divided load
searches as are the five (5) day types.

(A)  Load Identification Criteria

The load identification criteria for unit-divided loads are the same as for whole
loads and for other types of divided loads.
(B)  Load Characteristic Criteria

In unit-divided load searches, the interval load data are constructed
dynamically during the load search process. Therefore, the load characteristic criteria
utilized during load searches based on static load division are not applicable during
load searches involving dynamic load division, including unit-divided load searches.

The following is a list of the load characteristic criteria available to the
exchange user during the specification of search criteria for a unit-divided load
search:

o Maximum Load Factor (%):
Daily -5 day type values (%); and
For time period of search -1 value (%); and
e Maximum Load Duration Values (% of Maximum Demand):
Daily 20% of Time -5 day type values;
40% of Time -5 day type values;
60% of Time -5 day type values; and
80% of Time -5 day type values; and
For time period of search  20% of Time - 1 value (%);
40% of Time - 1 value (%);
60% of Time - 1 value (%); and
80% of Time - 1 value (%).
(i)  Impact Criteria

This section provides greater detail concerning impact criteria as applied to
unit-divided loads for the purpose of load searches.

For the same reason as described above for the load characteristic criteria, the

impact criteria specified above for searches involving static load division are not
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applicable during searches involving dynamic load division, including unit-divided

load searches. Also, for unit-divided load searches, the impact criteria are applicable
to the resulting loads of two ESPs or an ESP and a customer or aggregator.

For a retail load search, the ESP is considered the “prime load” and the
customer or aggregate load is the “target load.” During an optimization load search,
the “prime load” and “target load” are both ESP loads.

The following is a list of the impact criteria available for a request for a
unit-divided load search:

e Minimum Load Factor increase (%)
Daily - prime load - 5 day type values;
Daily - target load - 5 day type values; and
For time period of search - prime load -1 value; and
For time period of search - target load -1 value;
e Minimum Integral Multiple Factor Increase (%):
Daily - prime load - 5 day type values;
Daily - target load - 5 day type values; and
For time period of search - prime load -1 value; and
For time period of search - target load -1 value;
e Minimum Units Received (smallest acceptable number of units to be received by
prime load and target load as a result of a proposed trade of a unit-divided load.)
For prime load -1 value; and
For target load -1 value.

(iii)  Unit Division Process-Overview

This section provides an overview of the load search process as applied to
unit-divided loads. That load search process involves finding loads that can be
subjected to load-shifting in such a manner that the discrete and impact criteria
established for the search are satisfied.

Five methods of load-shifting are defined in this section, one in each of five
subparts as follows:

e IILB.1(b)(iii)(A) — LF/LF Method;
e IILB.1(b)(iii)(B) — IMF/LF Method;
e III.B.1(b)(iii)(C) — LF/IMF Method;
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e IILB.1(b)(iii)(D) - LF Method; and

e IILB.1(b)(iii)(E) — IMF Method.

Before the impact criteria can be applied, certain additional parameters must
be set in order to enable unit-divided load searches. Those parameters determine the
applicability and priority of the appropriate indicators of efficiency in energy usage.

A unit-divided load search involves manipulating the interval load data
interval by interval for both the load of the exchange user requesting the search and
the load being evaluated during the search. Since both loads are being modified
during the load search process, this process is a form of dynamic load division. With
the interval load data’s being modified dynamically, the impacts on both the prime
load and target load need to be evaluated on the basis of whether the benefits of load
shifting (“load impact benefits”) are to be shared or not. The significance of shared
load impact benefits is greater for the implementation of an optimization load search
since load can be moved to or from both the prime load and the target load. For a
retail load search, there are load impact benefits to the prime (ESP) load, and there
may be load impact benefits to the target (customer) load, but such benefits are
achieved only by moving load from the target load of the customer to the prime load
of the ESP. Therefore, since unit division can be implemented to the greatest extent
during an optimization load search, the unit division techniques will be described
from this perspective with the modifications necessary for a retail load search stated
as exceptions.

Five methods of load-shifting applicable to unit-divided loads will be
described. Three of those methods consider the sharing of load impact benefits. The
other two methods assume that the load impact benefits are intentionally created only
for the prime load.

The methods with shared load impact benefits are:

e Load factor/load factor method (“LF/LF method”);
e 1M.F/load factor method (“IMF/LF method”); and
e Load factor/LM.F. method (“LF/IMF method”).

The methods without shared load impact benefits are:
e Load factor method (“LF method”); and
e LM.F method (“IMF method”).



WO 02/23693 PCT/US01/28536

10

15

20

25

30

-58-
(A)  LF/LF Method: This method considers the load factors of the

prime load and target load and makes no shifts in loads between the prime load and
the target load unless the shifts improve the load factors of both the prime load and
target load. Load shifts could go in either direction, except where a customer load is
the target load. In such cases, the load shifts could only go from the target load
(customer) to the prime load (ESP), since load can not be transferred to customers.

(B) IMF/LF Method: This method considers the integral multiple

factor of the prime load and the load factor of the target load and makes no shifts in
loads that do not improve both the integral multiple factor of the prime load and the
load factor of the target load. Shifts in load will only be from the target load to the
prime load.

(C)  LE/IMF Method: This method considers the load factor of the

prime load and the integral multiple factor of the target load and makes no shift in
loads that do not improve the load factor of the prime load and the integral multiple
factor of the target load. Shifts in load will only be from the prime load to the target
load. The LF/IMF method is not valid for a retail load search since available
capacity, the basis for integral multiple factor, is not applicable to customer loads.

(D)  LF Method: This method considers the load factor of the prime
load and makes all shifts in load that improve such load factor without regard to effect
upon the target load. Where the target load is a customer load, the load shifts could
only go from the target load (customer) to the prime load (ESP) since load can not be
transferred to customers.

(E) IMF Method: This method considers the integral multiple
factor of the prime load and makes all shifts in load that improve such integral
multiple factor without regard of effect upon the target load. Shifts in load will only
be from the target load to the prime load.

The sharing and non-sharing methods above are not the only possible
ones. Shifting of less than all load consistent with impact criteria could be effected
rather than shifting all load consistent with impact criteria as indicated in the methods
above. Also, other appropriate indicators of efficiency in energy usage (or
combinations thereof) could be used.

(iv)  Unit Division Process in Detail
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This section provides greater detail concerning the load search process

as applied to unit-divided loads. In this section, the operation of the five methods of
load-shifting is described.

This section includes five subparts, one for the operational descriptions

(O]

of each of the five load-shifting methods, as follows:
o III.B.1(b)(iv)(A) — LF/LF Method;
e IILB.1(b)(iv)(B) — IMF/LF Method;
e IILB.1(b)(iv)(C) — LF/IMF Method;
e IIL.B.1(b)(iv)(D) — LF Method; and
10 e IIIL.B.1(b)(iv)(E) — IMF Method.
The steps for implementing each of the defined methods are detailed
below. ‘
(A) LE/LF Method
Step 1: Calculate average demand for each of the prime load and target
15 load.
Step 2: For each interval, calculate the number of whole units (of
demand) in excess of (“excess units”) or less than (“deficit units™) the
average demand (in units) for each of the prime load and target loads.
Step 3: Utilize the following defined conditions in the steps that
20 follow:
Condition A: Deficit units in prime load and excess units in
target load;
Condition B: Excess units in prime load and deficit units in
target load;
25 Condition C: Deficit units in prime load and deficit units in
target load;
Condition D: Excess units in prime load and excess units in
target load; and
Condition E: No excess units or no deficit units in either or
30 both of prime load or target load.
Step 4: For each interval, determine which of conditions A, B, C, D, or

E apply.
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Step 5: If any of conditions C, D, or E applies, take no action.

Step 6: If condition A applies, propose a shift of the number of whole
units from the target load to the prime load equal to the lesser of (i) the
number of deficit units in the prime load and (ii) the number of excess
units in the target load.

Step 7: If condition B applies and the target load is a customer load,
take no action,

Step 8: If condition B applies and the target load is an ESP load,
propose a shift of the number of whole units from the prime load to the
target load equal to the lesser of (i) the number of deficit units in the
target load and (ii) the number of excess units in the prime load.

(B)  IMF/LF Method

Step 1: Utilize the following defined conditions in the steps that

follow:
Condition A: Prime load is lower than the capacity available to
serve that load by an amount equal to or greater then one unit;
Condition B: Prime load is higher than or equal to the capacity
available to serve that load or is lower than the capacity
available to serve that load by an amount less than one unit.
Condition C: Target load is greater than the average demand of
that load by amount equal to or greater than one unit; and
Condition D: Target load is equal to or less than the average
demand of that load or is greater than the average demand of
that load by less than one unit.

Step 2: Calculate the average demand for the target load.

Step 3: For each interval, determine which of conditions A, B, C, or D

applies.

Step 4: For any interval for which either or both of conditions B or D

applies, take no action.

Step 5: For any interval for which either condition A or C applies, but

not both, take no action.

Step 6: For any interval for which both conditions A and C apply,

propose a shift of the number of whole units from the target load to the
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prime load equal to the lesser of (i) the difference in number of units

between the capacity available to serve the prime load and prime load
and (ii) the difference in number of units between the target load and
the average demand of the target load.

(C©) LF/IMF Method

This method is not applicable where the target load is a customer load.
Step 1: Utilize the following defined conditions in the steps that
follow:
Condition A: Target load is lower than the capacity available
to serve that load by an amount equal to or greater than one
unit;
Condition B: Target load is higher than or equal to the capacity
available to serve that load or lower than the capacity available
to serve that load by an amount less than one unit;
Condition C: Prime load is greater than the average demand of
that load by amount equal to or greater than one unit; and
Condition D: Prime load is equal to or less than the average
demand of that load or greater than average demand of that
load by less than one unit.
Step 2: Calculate the average demand for the prime load.
Step 3: For each interval, determine which of conditions A, B, C, or D
applies.
Step 4: For each interval for which either or both of conditions B or D
applies, take no action.
Step 5: For any interval for which either condition A or C applies, but
not both, take no action.
Step 6: For any interval for which both conditions A and C apply,
propose shift of the number of whole units from the prime load to the
target load equal to the lesser of (i) the difference in number of energy
units between the available capacity of the ESP with the target load
and the target load and (ii) the difference in number of units between
the prime load and the average demand of the prime load.
(D) LF Method
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Step 1: Calculate the average demand for the prime load.

Step 2: Utilize the following defined conditions in the steps that
follow:
Condition A: Prime load is greater than the average demand of
the prime load by an amount equal to or greater than one unit;
Condition B: Prime load differs from the average demand of
the prime load by less than one unit;
Condition C: Prime load is less than the average demand of the
prime load by an amount equal to or greater than one unit;
Condition D: Target load is less than available capacity to the
ESP with target load by an amount equal tc or greater than one
unit; and |
Condition E: Target load is equal to or greater than available
capacity to the ESP with target load or less than available
capacity to ESP with target load by an amount less than one
unit.
Step 3: For each interval, determine which of conditions A, B, C, D,
and E apply.
Step 4: For each interval in which condition E applies, take no action.
Step 5: For each interval in which condition B applies, take no action.
Step 6: For each interval for which both conditions A and D apply and
the target load is a customer load, take no action.
Step 7: For each interval for which both conditions A and D apply and
the target load is an ESP load, propose a shift of the number of whole
units from the prime load to the target load equal to lesser of (i) the
difference in number of units between the actual demand and the
average demand of the prime load and (ii) the difference in number of
units between the available capacity of the ESP with the target load
and the actual target load.
Step 8: For any interval for which conditions C and D apply, propose
a shift of the number of whole units from the target load to the prime

load equal to the lesser of (i)the difference between the average
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demand and the actual demand of the prime load and (ii) the actual

target load.
(E) IMF Method
Step 1: Utilize the following defined conditions in the steps that
follow:
Condition A: Prime load is lower than the available capacity of
the ESP with the prime load by an amount equal to or greater
than one unit; and
Condition B: Prime load is equal or higher than the available
capacity of the ESP with the prime load or is lower than
available capacity of the ESP with the prime load by an amount
less than one unit.
Step 2: For each interval, determine which of conditions A or B
applies.
Step 3: For each interval for which condition B applies, take no action.
Step 4: For each interval for which condition A applies, propose a
shift of the number of whole units from the target load to the prime
load equal to the lesser of (i)the difference between the available
capacity of the ESP with the prime load and actual demand of the
prime load and (ii) the actual target load.
(Note: None of the five methods of load shifting ever suggests that a
prime load or a target load ever receive units if the effect of such
receipt would be to cause the prime load or target load to exceed the
capacity available to serve those loads.)

(v) Note on Interval Load Data

In the discussion of unit-divided load searches above, there are numerous

references to interval load data. The direct use of raw interval load data to create

proposals for exchange trades involving unit-divided loads may be impractical. Such

direct use of interval load data together with the methods for load shifting described

30 above would propose exchange trade involving each interval (perhaps as small as 15

or even five minutes) of each day for the time period of search. Such a proposal

would be commercially unfeasible.



WO 02/23693 PCT/US01/28536

10

15

20

25

30

-64-
The problem described may be solved as follows. By examining raw interval

load data, it is possible to determine whether the underlying load varied materially
month to month or season by season or, though unlikely, did not vary materially over
the course of a year. The exchange user would then determine to create a form of
“normalized” interval load data comprised, for example, of average daily interval load
data for each month of the year, with an interval duration of one hour for a time
period of search of one year’s duration. The Load search engine would the operate on
seven average day’s (Sunday through Saturday) interval load data (perhaps, 24 or 48
intervals per day) for each of 12 months.

A proposed exchange trade would then take the form of a proposal for
load-shifting for each of 24 or 48 intervals, for each of seven average days, for each of
12 months. A proposal in that form would be quite practical from a commercial
standpoint. ESPs are dealing on a daily basis with loads expressed in hourly intervals
or half-hourly intervals in the context of wholesale transactions, retail supply
transactions, and load-balancing requirements. A further reduction of data could be
achieved by using five average day types instead of seven average days and by relying
upon four seasonal variations rather than twelve monthly variations.

The system could easily create average daily interval load data either by
applying a simple averaging method or more sophisticated statistical techniques.
Accordingly, the term “interval load data,” when used in reference to unit-divided
load searches, unit-divided load trading, and price searches for exchange trades
involving unit-divided loads, refers to normalized interval load data as discussed here.

2. Price Search Criteria

Price searches are performed by comparing the discrete criteria and impact
criteria specified to information in the appropriate exchange database, including the
data stored in the trade history tables and the load identification information. Price
searches, whether based upon discrete criteria or impact criteria or both, do not utilize
interval load data. A price search operates on load identification information and the
trade history tables in the appropriate exchange database or exchange databases.

(a) Whole Loads, Functionally - Divided Loads, and Practically-Divided

Loads
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This section provides greater detail concerning price search criteria as applied

to exchange trades involving whole loads, functionally-divided loans, and practically-
divided loads for the purpose of price searches.

This section includes three subparts as follows:
e III.B.2(a)(i) — Trade and Pricing Information;
o III.B.2(a)(ii) — Discrete Criteria; and
e III.B.2(a)(iii) — Impact Criteria.

Each of these subparts contains subparts that have been separately titled to aid
reading.

(i) Trade History Tables

This section provides greater detail concerning the information about
exchange trades involving whole loads, functionally-divided lcads, or practically-
divided loads stored by the system in the trade history tables for the purpose of
enabling price searches.

This section includes three subparts as follows:

e II1.B.2(a)(i)(A) — Trade and Pricing Information;
e II1.B.2(a)(i)(B) — Load Characteristic Information; and
e II1.B.2(a)(i)(C) — Load Impact Values.

The trade history tables consist of (i) trade and pricing information, (ii) load
characteristic information, and (iii) load impact values. All information is stored
when the exchangé; trade is consummated.

(A) Trade and Pricing Information

The trade and pricing information stored in the trade history tables includes:

e Date of the exchange trade;

e Time period of search;

e Prices and charges for the various standard energy billing
quantities including, but not limited to, consumption, demand load
factor, service type, and facilities;

e Trading terms;

e Customer instructions;

e Customer interval load data;

e ESP interval load data before and after the exchange trade; and
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o ESP capacity interval data.

(B) Load Characteristic Information

The load characteristic information is calculated for the time period of search
for the search that preceded the exchange trade and was stored in the trade history

tables. The load characteristic information includes:

) Maximum Hourly Demand (maximum hourly usage time period of
search);
. Average Hourly Demand (sum of hourly usage values divided by

number of hours, time period of search);

. Maximum Interval Demand (maximum interval value multiplied by
the intervals per hour, for time period of
search); and

. Load Duration Values (% of maximum demand for 20, 40, 60, and
80 % of time, for time period of search).

(C) Load Impact Values
The load impact values are calculated for the original ESP load and for the

load resulting from the merger of the interval load data for the ESP load with the
interval load data of the acquired customer load. Each load impact value will have a
before and after value calculated over the time period of search for the search that
preceded the exchange trade. These before and after load impact values are stored in
the trade history tables. Following is a list of the load impact values:
e Load factor before and after (time period of search);
¢ Integral multiple factor before and after (time period of search);
e Maximum demand with date/time before and after (for time period of
search); and
o Load Duration Values before and after (% of maximum demand for 20, 40,
60, and 80 % of time for time period of search).

(ii) Discrete Criteria

This section provides greater detail concerning discrete criteria as applied to
exchange trades involving whole loads, functionally-divided loads, and practically-

divided loads for the purpose of price searches.
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This section includes two subparts as follows:

The discrete criteria are divided into two subclasses: load identification criteria

and load characteristic criteria. The following is a list of the discrete criteria by

category.

[I.B.2(a)(ii)(A) — Load Identification Criteria; and
II1.B.2(a)(ii)B) — Load Characteristic Criteria.

(A) Load Identification Criteria

Customer ID;

Load ID;

Service area;

SIC Code;

Energy charge ($/unit), high - 1 value; and
low - 1 value;

Demand charge ($/unit), high - 1 value; and
low - 1 value;

Service types; and

Time period of search; and

(B) Load Characteristic Criteria

Minimum load factor (%):
For time period of search - 1 value;
Maximum hourly demand rangé:
For time period of search, high - 1 value; and
low - 1 value;
Average hourly demand range:
For time period of search, high - 1 value; and
low - 1 value;
Maximum interval demand range:
For time period of search, high - 1 value; and
low - 1 value; and
Minimum load duration values (% of maximum demand):

For time period of search 20 % of time - 1 value;
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40 % of time - 1 value;

60 % of time - 1 value; and
80 % of time - 1 value.
(iii) Impact Criteria

This section provides greater detail concerning impact criteria as applied to
exchange trades involving whole loads, functionally-divided loads, and practically-
divided loads for the purpose of price searches.

This section includes two subparts as follows:

e III.B.2(a)(iii)(A) — Resulting Load Impact Values Increases; and
e III.B.2(a)(iii)(B) — Resulting Load Impact Value Decreases.

The following is a list of the impact criteria. All impact criteria require that
load impact value changes be calculated from the before and after load impact values
stored in the trading history tables of the appropriate exchange database. Depending
of whether the load impact values increase or decrease, the impact criteria need to be
specified differently. Therefore, both a minimum increase and a maximum decrease
will be accepted for each of the impact criteria in a price search request:

(A) Resulting load Impact Value Increases

Minimum increases for:
e load factor;
e integral multiple factor; and
e load duration values (% of maximum demand for 20, 40, 60, & 80
% of time); and

(B) Resulting I.oad Impact Value Decreases

Maximum decreases for:
e load factor;
e integral multiple factor; and
e load duration values (% of maximum demand for 20, 40, 60, & 80
% of time).
(b) Unit-Divided loads

This section provides greater detail concerning price search criteria as applied
to exchange trades involving unit-divided loads for the purpose of price searches.

This section includes three subparts as follows:
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e III.B.2(b)(i) — Trade History Tables;

e III.B.2(b)(ii) — Discrete Criteria; and
e [IL.B.2(b)(iii) —Impact Criteria.
The first two of those subparts contain subparts that have been separately titled

to aid reading.
(i) Trade History Tables

This section provides greater detail concerning the information about
exchange trades involving unit-divided loads stored by the system in the trade history
tables for the purpose of enabling price searches.

This section includes three subparts as follows:

e IILB.2(b)(i)(A) — Trade and Pricing Information;
e IILB.2(b)(i)(B) — Load Characteric Information; and
o III.B.2(b)(i)(C) —Load Impact Values.

The trade history tables consist of the same types of information as described

above in the earlier discussion of trade history tables.

(A) Trade and Pricing Information

In addition to the items listed above in relation to trade and pricing
information for price searches for exchange trades involving whole loads,
functionally-divided loads, and practically-divided loads, the following additional
items will also be stored as trade and pricing information in the trade history tables:

e Method of load-shifting applied to unit-divided loads; and
o Unit size.

(B) Load Characteristic Information

The load characteristic information calculated and stored in the trade history
tables is the same as was itemized above in relation to load identification criteria for
price searches for exchange trades involving whole loads, functionally-divided loads,
and praétically-divided loads.

(C) Load Impact Values

The load impact values consist of the items listed above in relation to load

impact values for price searches and also include the following items:
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Unit Division Statistics (units transferred to prime load by interval;
total units transferred to prime load; units transferred to target load

by interval; and total units transferred to target load);

For the prime load:

Load factor, before and after;

Maximum demand with date/time, before and after;
Load duration values, before and after; and

Integral multiple factor, before and after; and

For the target load:

Load factor, before and after;

Maximum demand with date/time, before and after;
Load duration values, before and after; and

Integral multiple factor, before and after (if target load is an
ESP load).

Discrete Criteria

This section provides greater detail concerning discrete criteria as applied to

exchange trades involving unit-divided loads for the purpose of price searches.

This section includes two subparts as follows:

20 o

II1.B.2(b)(ii)(A) — Load identification Criteria; and
II1.B.2(b)(ii}(B) — Load Characteristic Criteria.

The same two subclasses of criteria previously referred to in relation to price

searches for exchange trades involving whole loads, functionally-divided loads, and

practically-divided loads apply to price searches for exchange trades involving unit-

divided loads.
25

30

(A) Load Identification Criteria

The load identification criteria applicable to exchange
trades involving unit-divided loads are the same as those
described above in relation to load identification criteria for
price searches for exchange trades involving whole loads,

functionally-divided loads, and practically-divided loads.
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(B) Load Characteristic Criteria

¢ Maximum load factor (%o):
For time period of search - 1 value; and
e Maximum load duration values (% of maximum
demand):
For time period of search - 20% of time - 1 value;
40% of time - 1 value;
60% of time - 1 value; and
80% of time - 1 value.
(iii) Impact Criteria
The following is a list of the impact criteria applicable to price searches for
exchange trades involving unit-divided loads. The impact criteria require that load
impact value changes be calculated from the before and after load impact values
stored in the trading history tables. The criteria are:
e Minimum load factor increase (%):
For time period of search -prime load - 1 value; and
For time period of search - target load — 1 value;
e Minimum integral multiple factor increase (%o):
For time period of search - prime load - 1 value; and
For time period of search - target load - 1 value; and
e Minimum units received
For prime load - 1 value; and
For target load -1 value.

(Note: Target load value applies is only to optimization load searches.)
C. Load Search System

This section provides greater detail concerning the operation of the load search
system. The section describes how the load search system carries out the three types
of load searches.

This section includes three subparts, one for each of the three types of load
searches, as follows:

e TII.C.1 — Retail Customer Load Searches;
e [JII.C.2 — Retail ESP Load Searches; and
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e III.C.3 — Optimization Load Searches.

Each of the three subparts deals with the general case (load searches involving
whole loads, functionally-divided loads, and practically-divided loads) and the special
case (load searches involving unit-divided loads).

This section also considers:

e autonomous load searches;
e customer load searches;

e local load searches;

e network load searches;

e retail load searches; and

e optimization load searches.

The load search system of a particular exchange node is capable of receiving
load search requests from exchange users. A load search begins with the exchange
node’s presenting the exchange user with data entry screens, load search request
screens.

An autonomous search is assumed by the load search system, and,
accordingly, the discrete criteria and impact criteria are set to the default criteria
resident in the exchange database for the exchange user. The exchange node operator
sets the default discrete criteria and default impact criteria in the exchange database
on an exchange user by exchange user basis. If a custom load search is desired, then
the exchange user can override any of the default discrete criteria and default impact
criteria. The exchange user can specify that only the exchange database of the
exchange node to which the exchange user is connected is to be searched (local
search) or that the load search request is to be extended to the exchange databases of
other exchange nodes (network search). Also, using the customer ID field, the
exchange user has the option of specifying whether customer loads or ESP loads are
to be searched. Individual customer IDs or ESP IDs can also be entered, if access
thereto is provided.

The load search system can also handle load search requests from other
exchange nodes received by means of the inter-nodal communications handler. These

load search requests will include the load search criteria for the loads to be searched.
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If the load search is also to be performed outside of the exchange database of

the concerned exchange node, the complete load search request is sent to the
inter-nodal communications handier for routing to the other exchange nodes.

If the exchange user is an ESP and an optimization load search request is
made, then the optimization load search engine is invoked. The inputs to the
optimization load search engine are discrete criteria and impact criteria otherwise, the
retail load search engine is used. The inputs to the retail load search engine are the
discrete criteria and impact criteria along with a flag indicating whether a customer
load search or an ESP load search is to be made. The load search system will wait for
the appropriate load search engine to complete the search of the exchange database of
the exchange node to which the exchange user is connected as well as receive any
network load search results sent to the originating exchange node by other exchange
nodes using the inter-nodal communications handler.

The load search results of the local load search and the network load search
will be combined for return to the appropriate requesting exchange user. If the load
search requést originated from another exchange node, then the load search results are
sent to the inter-nodal communications handler for transmission to the concerned
exchange node. If an exchange user generated the load search request, then the load
search results are returned to the man-machine interface for display to that exchange
user. The load search system then waits for further load search requests.

A table display of the load search results is provided to the exchange user.
The exchange user is provided with the ability to sort the table based on the various
columns and scroll within the table in the case that there are more loads than can be
displayed on a single screen. Printing of the information is also supported. The
exchange user also has the option to request more detailed information on a load than
is listed in the table. The exchange user can point and click on the load of interest,
and a complete summary of the information on the load will then be provided along
with graphing capabilities. The desired load as well as the before and after loads of
the ESP can be graphed. Printing is also supported for the detailed display.

1. Retail Customer Load Searches

If a request is made for a customer load (retail customer load search), the retail
load search engine is invoked.

(a) The General Case
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For retail customer load searches, the following sequence of steps will be

performed. Load identification information for a particular customer load will be
retrieved from the exchange database, and a comparison of this load identification
information is made to the load identification criteria specified in the retail customer
load search request. If this comparison fails, the retail load search engine will then
fetch the next customer load.

If the comparison passes, the normalized data for the customer load for the
time period of search will be compared to the applicable load characteristic criteria
specified in the discrete criteria. If this comparison fails, the retail load search engine
will then fetch the next customer load.

If the comparison passes, the discrete load values for the customer load will be
calculated from the interval load data for the customer load for the time period of
search and compared to the load characteristic criteria specified in the load search
request. If this comparison fails, the retail load search engine will then fetch the next
customer load.

If the comparison passes, a check is made to determine whether a unit-divided
load search is requested.

(b)  The Special Case (Unit-Divided Loads)

If a unit-divided load search request is made, the variables necessary to

perform a search of unit-divided loads and maintain the search results are initialized.
The load of the exchange user (here, generally an ESP) requesting the search is
considered the prime load and the customer loads searched are the target loads. The
first interval of interval load data for the prime load and target load will be retrieved
from the exchange database.

Based on the method of load-shifting specified for the prime load, the largest
number of units that the ESP with the prime load could propose to obtain from the
target (customer) load for the interval is calculated. If no units could be obtained, the
next interval of interval load data for the prime load and target load is retrieved.

If the ESP with the prime load could obtain units from the target load for this
interval, a calculation is performed on the interval load data for the target load based
on the load-shifting method specified by the requesting ESP.

If the calculation on the target load results in units being available to the prime

load, the exact number of units is determined. The unit division statistics and the
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resulting interval load data for the prime load and target load are updated. The next

interval of interval load data for the prime load and target load will then be retrieved.

This process of retrieving intervals of interval load data will continue until all
the intervals for the time period of search have been processed. After all the intervals
have been processed, a check is made to verify that units are proposed to be
transferred from the target load to the prime load and that the resulting prime load and
target load meet the specified impact criteria. If the comparison fails, the retail load
search engine will fetch the next target load.

If the comparison passes, customer ID information will be added to the
qualified retail customer load list along with the load identification information,
calculated discrete load values, unit division statistics, calculated load impact values,
and interval load data for the target customer load. The retail load search engine will
then fetch the next customer load. When all customer loads have been analyzed, the
retail load search engine will return the qualified customer load list and exit.

(c)  Return to the General Case

If a unit-divided load search request was not made, the interval load data for
the customer load for the time period of search will be merged with the interval load
data of the load of the requesting ESP. The resulting interval load data will be used to
calculate the load impact values for comparison to the impact criteria specified in the
load search request. If this comparison fails, the retail load search engine will then
fetch the next customer load.

If the comparison passes, the customer ID will be added to the qualified retail
customer load list along with the load identification information and, for the time
period of search, the calculated discrete load values, calculated load impact values,
and the interval load data for the customer load. The retail load search engine will
then fetch the next customer load.

This process of fetching customer loads and performing comparisons will
continue until all customer loads have been analyzed. When all customer loads have
been analyzed, the retail load search engine will return the qualified retail customer
load list and exit.

2. Retail ESP Load Searches

()  The General Case
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For a retail ESP load search by a customer, the following actions will be taken.

First, the customer’s interval load data, for the time period of search, will be used to
calculate the discrete load values that are not available in the normalized data of the
customer load.

Next, the following sequence of steps will be performed. An ESP load will be
retrieved from the exchange database, and the discrete criteria and impact criteria will
be set to the default criteria for that ESP set in the exchange database by the exchange
node operator.

Then, the customer’s load identification information will be compared to the
ESP’s load identification criteria. If this comparison fails, the retail load search
engine will then fetch the next ESP load.

If the comparison passes, the normalized data of the customer load for the time
period of search will be compared to the ESP’s load characteristic criteria. If this
comparison fails, the retail load search engine will then fetch the next ESP load.

If the comparison passes, the calculated discrete load values for the customer
load will be compared to the ESP’s load characteristic criteria. If this comparison
fails, the retail load search engine will then fetch the next ESP load.

If the comparison passes, a check is made to determine whether a unit-divided
load search is requested. |

(b)  The Special Case (Unit-Divided Loads)

If a unit-divided load search request is made, the variables necessary to

perform a search of unit-divided loads and maintain the search results are initialized.
The ESP loads being searched are considered prime loads and the customer load is
considered the target load. The first interval of interval load data for the prime load
and target load will be retrieved from the exchange database.

Based on the method of load-shifting specified for the prime load, the largest
number of units that the prime load could obtain from the target load for the interval is
calculated. If no units could be transferred to the prime load, the next interval of
interval load data for the prime load and target load is retrieved.

If the prime load could obtain units from the target load for this interval, a
calculation is performed on the interval load data of the target load based on the

load-shifting method specified by the ESP.
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If the calculation on the target load results in units being available to the prime

load, the exact number of units is determined. The unit division statistics and the
resulting interval load data for the prime load and the target load are updated. The
next interval of interval load data for the prime load and target load will be retrieved.

This process of retrieving intervals of interval load data will continue until all
the intervals for the time period of search have been processed. After all the intervals
have been processed, a check is made to verify that units are proposed to be
transferred from the target load to the prime load and that the resulting prime load and
target load meet the ESP’s impact criteria. If the comparison fails, the retail load
search engine will fetch the next ESP load.

If the comparison passes, the ESP ID will be added to the qualified retail ESP
load list along with the load identification information, calculated discrete load
values, unit division statistics, calculated impact values, and interval load data for the
retail ESP load. The retail load search engine will then fetch the next ESP load.

When all ESP loads have been analyzed, the retail load search engine will
return the qualified retail ESP load list and exit.

(©) Return to the General Case

If a unit-divided load search request is not made, the interval load data for the
customer load for the time period of the search will be merged with the interval load
data of the ESP load. The resulting interval load data will be used to calculate the
load impact values for comparison to the ESP’s default impact criteria. If this
comparison fails, the retail load search engine will then fetch the next ESP load.

If the comparison passes, the ESP ID will be added to the qualified retail ESP
load list along with the load identification information and, for the time period of
search, the calculated discrete load values, calculated load impact values, and the ESP
interval load data. The retail load search engine will then fetch the next ESP load.

This process of fetching ESP loads and performing comparisons will continue
until all ESP loads have been analyzed. When ESP loads have been analyzed, the
retail load search engine will return the qualified retail ESP load list and exit.

3. Optimization Load Searches

(a) The General Case

If an optimization load search request is made (by an ESP), then the

optimization load search engine is invoked. The inputs to the optimization load
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search engine are the discrete criteria and impact criteria specified by the ESP

requesting the optimization load search.

For an optimization load search, the following sequence of steps will be
performed. An ESP load will be retrieved from the exchange database. If the ESP
that has the ESP load that was retrieved from the exchange database has indicated that
that ESP load is not available for shifting to other ESPs or if the ESP load retrieved
from the exchange database is the load of the ESP requesting the optimization load
search, then the optimization load search engine will then fetch the next ESP load.

If the ESP load is available, the normalized data for the ESP load for the time
period of search specified in the discrete criteria will be compared the applicable load
characteristic criteria. If this comparison fails, the optimization load search engine
will then fetch the next ESP load.

If the comparison passes, the calculated discrete load values for the ESP load
will be calculated from the interval load data for the ESP load for the time period of
search and compared to the applicable load characteristic criteria. If this comparison
fails, the optimization load search engine will then fetch the next ESP load.

If the comparison passes, a check is made to determine whether an
optimization unit divided load search was requested.

(b)  The Special Case (Unit-Divided Loads)

If an optimization unit-divided load search request was made, then the
variables necessary to perform the load-shifting and maintain the unit-divided load
search results are initialized. The ESP load of the ESP requesting the search is
considered the prime load, and the ESP loads searched are the target loads. The first
interval of interval load data for the prime load and target load will be retrieved from
the exchange database.

Based on the method of load-shifting specified by the ESP with for the prime
load, the largest number of units that the prime load could obtain from or give to the
target load for the interval is calculated. If no units could be transferred in either
direction, the next interval of interval load data for the prime load and target load is
retrieved.

If units could be shifted to or from the prime load for this interval, a
calculation is performed on the interval load data of the target load based on the

load-shifting method specified.
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If the calculation on the target load indicates that units could be transferred to

or from the target load, with the exact number of units and the direction of transfer is
determined. The unit division statistics and the resulting interval load data for the
prime load and the target load are updated. The next interval of interval load data for
the prime load and target load will be retrieved.

This process of retrieving intervals of interval load data will continue until all
the intervals for the time period of search requested have been processed. After all
the intervals have been processed, a check is made to verify that units are proposed to
be exchanged and that the resulting prime load and target load meet the specified
impact criteria. If the comparison fails, the optimization load search engine will fetch
the next target load.

If the comparison passes, the ESP ID of the ESP with the target load will be
added to the qualified optimization load list load list along with the load identification
information, calculated discrete load values, unit division statistics, calculated load
impact values, and interval load data for the target load. The optimization load search
engine will then fetch the next target load.

When all ESP loads have been analyzed, the optimization load search engine
will return the qualified optimization load list and exit.

(©) Return to the General Case

If an optimization unit-divided load search request was not made, the interval
load data of the ESP load retrieved from the exchange database for the time period of
search will be merged with the interval load data for the ESP load of the requesting
ESP. The resulting interval load data will be used to calculate the load impact values
for comparison to the impact criteria specified. If this comparison fails, the
optimization load search engine will then fetch the next ESP load.

If the comparison passes, the ESP ID will be added to the qualified
optimization load list along with the load identification information and, for the time
period of search, the calculated discrete load values, calculated load impact values,
and the interval load data for the ESP load. The optimization load search engine will
then fetch the next ESP load.

This process of fetching ESP loads and performing comparisons will continue

until all ESP loads have been analyzed. When all the ESP loads have been analyzed,
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the optimization load search engine will return the qualified optimization load list and

exit.

D. Price Search Systems

This section provides greater detail concerning the price search systems and
considers:

e autonomous price searches;

e custom price searches;

o local price searches;

e network price searches;

e retail price searches;

e optimization price searches; and

e the operation of the price search systems in carrying out the various
types of price searches.

The price search systems are capable of receiving and responding to price
search requests from exchange users. A price search begins with the price system’s
presenting the exchange user with a data entry screen.

An autonomous search is assumed by the price search system, and, therefore,
the discrete criteria and impact criteria are set to the default search criteria resident in
the exchange database of the exchange node to which the exchange user is connected.
The exchange node operator sets the default discrete criteria and default impact
criteria in the exchange database on an exchange user by exchange user basis. If a
custom search is desired, then the exchange user can override any of the default
discrete criteria and default impact criteria. The exchange user can specify whether
only the exchange database of the exchange node to which the exchange user is
connected is to be searched. Also, using the customer ID and ESP ID fields, the
exchange user has the option to specify an individual customer or ESP of interest.

If the price search is also to be performed outside of the exchange database of
the exchange node to which the exchange user is connected, the complete price search
request is sent to the inter-nodal communications handler for routing to the other
exchange nodes on the exchange network. The price search system can handle
network price search requests received from other exchange nodes on the exchange

network using the inter-nodal communication handler.
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If an optimization price search has been requested, an optimization price

search request, then the optimization price search engine is invoked. Otherwise,
trades between customers and ESPs are desired, and the retail price search engine is
used. The exchange node will wait for the appropriate price search engine to
complete the search of the exchange database as well as receive the of any network
price search results sent to the exchange node via the inter-nodal communications
handler.

The local price search results and the network price search results will be
combined for return to the appropriate requesting exchange user. If the price search
request originated from an exchange user connected to another exchange node on the
exchange network, then the price search results are seat to the inter-nodal
communications handler for transmission to the originating exchange node. If an
exchange user made a local price search request, then the local price search results are
returned to the man-machine interface for display to the exchange user. The price
search system then waits for further price search requests.

A table display of information concerning exchange trades found during the
price search is provided to the exchange users. The exchange user is provided with
the ability to sort the table based on the various columns and scroll within the table in
the case that there are more entries than can be displayed on a single screen. Printing
of the information is also supported. The exchange user also has the option to request
more detailed information on an entry than is listed in the table. The exchange user
can point and click on the entry of interest, and a complete summery of the
information on the load will be provided along with graphing capabilities. The load
involved in the exchange trade as well as the before and after loads of the participants
in the exchange trade can be graphed if appropriate. Printing is also supported for the
detail display.

If a retail price search request is made, then the retail price search engine is
invoked. The inputs to the retail price search engine are the discrete criteria and
impact criteria specified by the exchange user.

For retail price searches, the following sequence of steps will be performed. A
retail trade will be retrieved from the trade history tables in the exchange database,
and a comparison of the load identification information for the customer load

involved in the retail trade stored in the trade history tables is made to the load
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identification criteria. Any exchange trades outside of the time period of search will

be excluded. If the comparisons fail, the retail price search engine will then fetch the
next retail trade.

If the comparison passes, the load characteristic information stored in the trade
history tables is compared to the applicable load characteristic criteria. If this
comparison fails, the retail price search engine will then fetch the next retail trade.

If the comparison passes, a check is made to see whether the retail price search
request has specified impact criteria to be compared. If so and if the ESP involved in
the retail trade has indicated in the relevant exchange database that load impact values
are not to be disclosed, then the retail trade will be excluded from the price search. If
the retail trade is to be excluded, the retail price search engine will then fetch the next
retail trade.

If the retail trade can be considered, the load impact values for the ESP load
stored in the trade history tables are compared to the impact criteria specified by the
requesting exchange user. If this comparison fails, the retail price search engine will
then fetch the next retail trade.

If the comparison passes, the customer ID will be added to the qualified retail
trade list along with the following information: trade and pricing information, load
identification information for the customer load, discrete load values for the customer
load, load impact values with respect to the ESP load, and the interval load data for
both the customer load and the ESP load. The retail price search engine will then
fetch the next retail trade.

This process of fetching retail trades and performing comparisons will
continue until there are no more retail trades to analyze. When there are no more
retail trades to analyze, the retail price search engine will return the qualified retail
trade list and exit.

If an optimization price search is requested, then the optimization price search
engine is invoked. The inputs to the optimization price search engine are the discrete
criteria and impact criteria specified by the requesting ESP.

For an optimization price search, the following sequence of steps will be
performed. An optimization trade will be retrieved from the trade history tables in the
exchange database. The load characteristic information stored in the trade history

tables is compared to the applicable load characteristic criteria specified. If this
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comparison fails, the optimization price search engine will then fetch the next

optimization trade.

If the comparison passes, a check is made to see whether the requesting ESP
has specified that load impact values are to be compared to impact criteria. If so and
if the ESP has indicated in the appropriate exchange database that load impact values
are not to be disclosed, then the optimization trade will be excluded from the
optimization price search. If the optimization trade is to be excluded, the optimization
price search engine will then fetch the next optimization trade.

If the optimization trade can be considered, the load impact results stored in
the trade history tables are compared to the impact criteria specified. If this
comparison fails, the optimization price search engine will then fetch the next
optimization trade.

If the comparison passes, the ESP ID will be added to the qualified
optimization trade list along with the following information: trade and pricing
information, offeror ESP’s discrete load values, offeror-ESP’s load impact values, and
the offeror-ESP’s and offeree ESP’s interval load data. The optimization price search
engine will then fetch the next optimization trade.

This process of fetching optimization trades and performing comparisons will
continue until there are no more optimization trades to analyze. When there are no
more optimization trades to analyze, the optimization price search engine will return
the qualified optimization trade list and exit.

E. Trading Systems

This section provides greater detail concerning the trading systems and
considers:
e the operation of the trading systems;
o the storage of information regarding exchange trades;
¢ Jocal trades;
e network trades;
e retail trades;
e optimization trades; and

¢ trading negotiation process.
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Exchange trades can be proposed at any exchange node in the exchange

network. The contracts administration manager of the exchange node receiving the
proposed exchange trade handles the notification to the customer of the proposed
exchange trade as well as the details of any resulting negotiations. When and if the
proposed exchange trade is finalized, the exchange node(s) where the load(s) is (are)
located will be notified of the exchange trade and provided with the trade and pricing
information for the exchange trade. The trade and pricing information can then be
stored in the trade tables of the exchange database of the exchange node where the
load is registered.

When an exchange trade is proposed, the following sequence of steps will be
performed. A determination is made of which loads involved in the exchange trade
are local loads and which loads are registered on other exchange nodes of the
exchange network (network loads).

For loads located on other exchange nodes, those exchange nodes are notified
via the inter-nodal communications handler that an exchange trade is proposed. This
notification will allow each exchange node to log the fact that an exchange trade is
proposed for a load registered on that exchange node and to respond with a message
acknowledging that the notification of the proposed exchange trade was received.

For local loads, the exchange node will log the proposed exchange trade in the
trade history tables. Also, if a notification is received from another exchange node
that an exchange trade is proposed for one of the local loads, the proposed exchange
trade will be logged in the trade history tables. The remote exchange node is sent an
acknowledgement indicating that the proposed exchange trade was recorded.

The exchange node receiving proposed exchange trade will then pass the
request to the contracts administrations manager for presentation to the receiving
exchange user. The proposing exchange user will then be notified that the proposed
exchange trade is being processed.

The contracts administrations manager will wait for the customer’s response
and will forward the response to the proposing exchange user. If negotiations are
required, the contracts administration manager will handle the negotiation process
between the exchange users.

Upon completion of the exchange trade negotiations, a determination is made

on which loads involved in the exchange trade are registered remotely and which
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loads are local loads. For the loads registered on other exchange nodes, each

exchange node is notified as the whether the exchange trade was completed
successfully. If the exchange trade was successful, the trade and pricing information
for the exchange trade is also sent to the other exchange nodes. For the local loads,
5  the trade history tables are updated to reflect the status of the exchange trade. If the
exchange trade was not completed, the pending status is removed from the trade
history tables. For a completed exchange trade, the trade history tables are updated

with the trade and pricing information for the exchange trade.
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagram of an electric power retail trading exchange network
illustrating the basic arrangement of the present invention;

Fig. 2 is a more detailed diagram illustrating an exchange network in
accordance with the embodiment of the invention;

Fig. 3 is a diagram illustrating one of the exchange nodes and databases of the
system of Fig. 2;

Figs. 4A-4C constitute a flow chart illustrating the operation of a load search
operation performed in the exchange node of Fig. 3;

Figs. 4D-4H illustrate the load search request screens for use in initiating a
load search;

Fig. 41 illustrates a screen display of the result of a load search;

Fig. 4] is an illustration of a screen displaying in greater detail the information
from the screen of Fig. 41;

Figs. 4K-4M illustrate the unit division load search request screens for use in
initiating a unit division load search;

Fig. 4N is an illustration of a screen displaying unit division load search
results;

Fig. 40 is an illustration of a screen displaying in greater detail the
information from the screen of Fig. 4N;

Figs. 5A-5F constitute a flow chart illustrating a retail load search as

- performed in the exchange node of Fig. 3;

Figs. 6A-6D constitute a flow chart illustrating an optimization load search as
performed in the exchange node of Fig. 3;

Figs. 7A-7C constitute a flow chart illustrating a price search as performed in
the exchange node of Fig. 3;

Figs. 7D-7F illustrate the price search request screens for use in initiating a
price search,

Fig. 7G illustrates a screen displaying the results of a price search results;

Fig. 7H is an illustration of a screen displaying in greater detail the
information from the screen of Fig. 7G;

Figs. 71-7K illustrate the unit division price search request screens for use in

initiating a unit division price search;
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Fig. 7L is an illustration of a screen displaying unit division price search

results;

Fig. 7M is an illustration of a screen displaying in greater detail the
information from the screen of Fig. 7L;

Figs. 8A-8B constitute a flow chart illustrating a retail price search as
performed in the exchange node of Fig. 3;

Figs. 9A-9B constitute a flow chart illustrating an optimization price search as
performed in the exchange node of Fig. 3; and

Figs. 10A and 10B constitute a flow chart illustrating the process for effecting
local and network exchange trades.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now to the drawings, there is shown in Fig. 1 a schematic
representation of a retail electric power exchange network illustrating the principles of
the present invention. As therein shown, the network includes one or more ESPs 10a-
10n, each of which is connected for two-way communication with one or more local
facilities 20 that are described in greater detail below with particular reference to Figs.
2 and 3. If desired, and as shown, local facility 20 may be distant from other local
facilities and connected for two-way data communication with one or more other local
facilities such as local facility 22. When two or more local facilities are thus utilized,
an exchange network is created. Local facility 20 is also connected for two-way data
communication with one or more users or Customers of electric power 30a-30n.

The exchange network illustrated in Fig. 2 includes eight exchange nodes,
24a-24h respectively, each connected to an exchange database 26a-26h. Local
exchanges 24d and 24f-24h are connected in a network such as by a wide area
network (WAN) 100 to communicate with one another along the network. The
exchange nodes 24a-24h may alternatively be interconnected in any one of the
conventional public or private communications facilities such as the Internet, value-
added networks or a combination thereof. The exchange nodes 24 may, for example,
consist of a mainframe computer, PC-based application server, file server with a
processing workstation or a combination thereof. If desired, and as shown, one of the
local exchanges, here local exchange 24b, may be connected to one or more other

local exchanges, here shown as exchange 24c.
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In order for the Exchange nodes 24 to function in an interconnected fashion to

establish an exchange network, various architectural schemes, e.g., hierarchy, ring,
star, bus or combinations thereof may be utilized to establish the necessary logical
relationship of the Exchange nodes. Certain of these configurations, particularly the
hierarchical ones, may affect the distribution of functionality and of information
within the local facility 20. Four geographic areas are of relevance to a particular
customer load. These include:

(1) the territory in which the customer load is located in the event
geography is allocated to exchange nodes on an exclusive basis (“territory”); |

(i)  in the absence of a territory, the service area of the exchange node at
which the customer load is registered, in the event the service area is non-exclusive

“service area”);

(iii)  the area encompassing the generation sources by which the customer
load may be served (the “common generation service area”); and

(iv)  the area encompassing the locations of all customer loads that can be
served by the same generation sources as serve the particular customer load (the
“common generation area”).

It should be understood that there is no necessary relationship between the
territory and service area, on the one hand, and the geography of distribution or
transmission systems on the other. Thus the foregoing four relevant geographic areas
relate generally to network topology rather than to distribution or transmission
topology.

An ESP load may include customer loads in more than one territory or service
area that do not overlap, and customer loads within one territory or service area may
be able to be served not only by generation sources within that territory or service
area, but also by generation sources outside the territory or service area. An exchange
user, ESP or customer, seeking additional customer loads is not limited to one
territory, or service area, but can rather consider all customer loads within the same
service generation service area. In the case in which two customer loads can be
served by the same generation sources, but have different service generation service
areas, the relevant area of search is defined by the exchange user.

When the service generation service area is the same as a territory or service

area, the exchange user carries out searches and effects transactions associated with
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the territory or service area through one exchange node. When the service generation

service area includes some or all of two or more territories or service areas, the
exchange user carries out searches and effects transactions through more than one
exchange node, or, in the case of a hierarchical network, a regional network exchange
(RNX) or the national exchange (NatX).

The relevant customer loads and relevant generation sources are defined by
the ESP separately with respect to each territory or service area as a part of the ESP
subscription process and updated as circumstances change. It is here assumed that all
customer loads in a given territory or service area are in each other’s common
generation service area. It is not, however, to be assumed that a territory or service
area is coextensive with the common generation service of the customer load in that
territory or service area.

Reference is now made to Fig. 3, which illustrates the configuration of one of
the exchange nodes 24 in the exchange network illustrated in Fig. 2, it being
understood that all of the exchange nodes in the exchange network are similarly
configured. As therein illustrated, the exchange node 24 is connected via a two-way
data communication link 36 to a graphical user interface or screen 32 and an
internodal communications interface 34. Interface 32 may be, for example, a terminal
of a PC or network of PCs or a workstation located with either an ESP or a customer
at which load search criteria are entered.

The internodal communications interface 34 located at each exchange node
allows each exchange node 24 to request a search of the data stored in the exchange
databases 26 of the other exchange nodes in the exchange network. The exchange
nodes 24, which handle search and transaction‘ activities with respect to the loads
respectively registered thereon, each include retail engines 38, which enable retail
load and price searches to be carried out and retail trading to be effected between
ESPs and customers as described below in greater detail, and optimization engines 40,
which enable optimization load and price searches and optimization trading (between
ESPs). The retail and optimization engines 38 and 40 respectively, each include one
or more computers appropriately programmed to carry out the search functions
described below. It is believed that the organization and programming of the search

engine computers are both well within the ability of the average computer
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programmer so that no further description of the computers or programming software

is provided herein.

Load Search Systems

Load Searches — Discrete Criteria

Load identification criteria and load characterization criteria are specified by
the exchange user and entered on the load search request screens (Fig. 4D-4F) and
(Figs. 4K-4L).

Load Searches — Impact Criteria

Impact criteria are specified for a load search (Figs. 4F-4H, 4M) and are used
to evaluate the resulting load after a particular load has been combined with another
load.

Fig 41 illustrates a typical load search result screen indicating the results of
searches of five customers with seven different loads with reports on the discrete load
values and load impact values for each of the seven loads. Fig. 4] is a more detailed
analysis of one of the customer loads displayed in Fig. 4l providing the relevant
discrete and impact information.

Returning to Fig. 3, which illustrates the exchange node architecture, retail
engines 38 include a load search engine 42 that permits an exchange user to search
loads using criteria specified in the load search request screens (Figs. 4D-4H) or man-
machine graphical user interface 32 as it is called in Fig. 3. Retail engines 38 further
includes a trading engine 44, whose function is described below, and a price search
engine 46, which allows, in a manner described in greater detail below, the exchange
users to analyze retail trades. Similarly, the optimization engines 40 include a load
search engine 48, which allows ESPs to search ESP loads using criteria specified in
load search screens (Figs. 4K-4M), a trading engine 50, and a price search engine 52,
which allows ESPs to analyze optimization trades. In each local facility 20, the
exchange node is connected via a bus 54, a data base interface 56, and a second data
bus to the exchange database 38.

As illustrated in Fig. 3, the exchange database 26 may include three distinct
databases, a load database 60, which stores and contains such data as user account
information, user load information including user interval load data, long position
information, and interval capacity information, a user database 62, which stores data

concerning the exchange users’ commitments and instructions, and a trading database
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64, which stores trading history tables and lists. The databases 60, 62 and 64 are all

part of the exchange database resident on a database server 65.

As noted, the retail load search engine 42 is used to search for, identify, and
analyze customer loads that meet a particular ESP’s specified search criteria, whereas
the optimization load search engine 48 is used to search for, identify and analyze ESP
loads to determine how segments of those loads might be shifted between ESPs to
increase an appropriate indicator of efficiency in energy usage by the ESPs. In order
to determine which of the load search engines, that is the retail or optimization load
search engines, is to be operative in response to a load search command, the process
illustrated in Figs 4A-4C is carried out by appropriate software resident in the
exchange nodes. As shown in Fig. 4A, the load search procedure is initiated when a
load search request is received at the interface at the exchange node from an exchange
user such as an ESP, as indicated at 66. In response to that request, as indicated at 68,
the system assumes an autonomous search and sets the discrete criteria and impact
criteria to the default load search criteria established for that exchange user as
established in the database for that particular user. As stated previously, discrete
criteria include characteristics of the load(s) being searched such as load shape, peak
load, etc., and the impact criteria which weigh the effect on the overall ESP load when
the searched load(s) are combined with the ESP’s existing load, thereby, for example,
to prevent the ESP from taking on a load that exceeds its capacity by not more than a
specified percentage of capacity.

Then, as indicated at 70, the discrete and impact criteria involved in the load
search being considered may be modified by obtaining any overriding discrete and
impact criteria from the exchange user. A determination is then made, as indicated at
72, if only a local load search was requested, that is, if the search is to be made only
of loads registered on the particular exchange node. If the determination of 72 is
affirmative, the process goes to the decision step 78, and as indicated at 74, load
search requests can be made from other exchange nodes on the exchange network. If
the determination made at 72 is negative, load search requests are sent to the inter-
nodal communications interface 34 for routing data to other exchange nodes on the
Exchange Network are indicated at 76.

At the conclusion of either operation 74 or 76, a decision is then made at 78 to

determine whether the load search request from one ESP was for load data from one
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or more other ESPs. If this determination results in an affirmative, as indicated at 80,

an optimization load search is processed or carried out by the optimization search
engine 48 (Fig. 3). A detailed flowchart of this process is provided in Fig. 6 discussed
below. If the result of the determination made at 78 is negative, then, as indicated at
82, a retail load search request is processed by the retail load search engine 42 (Fig.
3). A detailed flow chart of a retail load search is provided in Fig. 5 also discussed
below.

At the conclusion of either operation 80 or 82, as the case may be, load search
results from other exchange nodes are received from other exchange nodes on the
exchange network by the internodal communications interface 34, as indicated at 84.
Thereafter, as indicated at 86, the local load search results from load search engine of
the local exchange node are combined with the network load search results from load
search engines of other exchange nodes on the exchange network. Thereafter, as
shown in Fig. 4C, a determination is made at 88 if the load search request originated
from another exchange node 24 on the exchange network. If the finding is
affirmative, the load search results are directed to the original requesting exchange
node by the internodal communications interface 34, as indicated at 90, and the
process is ended, as indicated at 94. If the determination made at 88 is negative, the
load search results are routed to the interface 32 for display to the exchange user
(Figs. 41-4] and Figs. 4N-40), as indicated at 92, and the process comes to an end, as
indicated at 94.

A tabular display of information concerning loads found during the load
search is provided to the exchange user as shown in Fig. 41 and Fig. 4N, which
includes discrete and impact results. The exchange user may request more
information on any of the entries in the table by pointing and clicking on the item of
interest to obtain a complete summary of the information on a particular customer
load along with graphing capabilities as shown in Fig. 4] and Fig. 40.

A retail load search requested by an ESP invokes the retail load search engine
42, the operation of which is illustrated in Fig. 5. As shown in Fig. 5A, at the
initiation of the search, the discrete criteria are entered at the user interface, as
indicated at 96, the impact criteria are input, as indicated at 98, and the type of loads
to be searched, e.g., the loads of ESPs or customer loads, is entered at the user

interface, as indicated at 102. A decision is then made, as indicated at step 104, to
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determine whether a customer wishes to search ESP loads. If the decision at step 104

is negative, meaning that only customer loads are to be searched, data concerning the
next customer’s load are acquired or fetched as indicated at 106.

A decision is then made at the 108 to determine whether any further loads are
available to to be searched. If there are no further loads to search, the list of qualified
loads is returned and the process would end, as indicated at step 110. If another load
is found a comparison is made, as indicated at 112, between the discrete criteria
specified by the user to the customer load identification information, such as the load
factor or demand of the customer. If the comparison fails, that is, if the searched
customer load does not satisfy the discrete criteria, the process returns to step 106 to
fetch the next customer load. If, on the other hand, the searched customer load passes
or satisfies the comparison at 112, the discrete criteria specified by the user are
compared to the normalized data for the searched customer load, as indicated at 114.

Stated differently, at step 114, the normalized customer load data for the time
period of the search is compared to the specified load characteristic criteria. If the
comparison at 114 fails to satisfy the discrete criteria, the process returns to step 106
to fetch another customer load. If the comparison at 114 passes, the discrete criteria
specified by the searching ESP are compared to the discrete load values for the
searched customer load, as indicated at step 116. If the comparison fails, the process
returns to step 106. If the comparison at 116 passes, the process will proceed to 118.

As indicated at 118, a determination is made whether a search on unit-divided
loads as opposed to a search of whole loads is to be made. If the decision made is
affirmative, the process shifts to the unit division load search described below with
reference to Figs. SE and 5F. If the decision made at step 118 is negative, an impact
criteria comparison is made at step 120 of the impact criteria specified by the ESP
with the merged interval load data. In this step, the interval load data selected in the
previous portion of the retail load search is combined with the preexisting interval
load data of the ESP load to determine whether the combined or merged loads satisfy
the impact criteria.

If the merged loads do not meet the impact criteria, the comparison is deemed
to have failed, and the process is returned to step 106 to acquire another customer load
for evaluation, after which the process of steps 108 to 120 is repeated. If the impacted

criteria comparison at 120 are satisfied by the merged loads, the customer load is
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deemed to pass the impact criteria assessment at step 120, and the thus-qualified

customer load is added to the qualified retail customer load list as indicated at 121.
The information returned for the newly-added qualified retail customer load may
include, for example, the customer ID, the customer load identification information,
the calculated discrete load values for the time period of the search, the calculated
load impact values for the time period of search, the customer interval load data for
the time period of the search, and, where applicable in the case of a unit division
search, the unit division statistics.

As noted above, if the decision made at step 104 is positive, that is, that ESP
loads are to be searched, the process then goes directly to step 122 at which the
discrete load values that are not available in the normalized data for the customer load
are calculated, for the time period of the search, from the interval load data for the
searching customer. The next ESP load is then fetched, as indicated at 124, after
which a decision is made, as indicated at 126, whether there at any further ESP loads
to be searched. If the decision made at step 126 is affirmative, the discrete and impact
criteria are set to the ESP’s default search criteria, as indicated at 130, and then, as
indicated at 132, the discrete load identification criteria specified for the newly
searched ESP are compared to the load identification information for the customer
load. If this comparison is unsuccessful in obtaining a suitable match between the
customer and the ESP, the process returns to step 124 and a new ESP load is fetched.
If the comparison made at step 132 is positive, the normalized data for the customer
load for the time period of the search is compared to the discrete load criteria
specified by the ESP, as indicated at 134. As in step 132, if the comparison fails, the
process is returned to step 124 to fetch a new ESP load.

If the comparison made at step 134 is successful, the process, as indicated at
step 136 (Fig. 5D), then compares the discrete load criteria specified by the ESP to the
calculated discrete load values of the customer load for the time period of search. If
this comparison fails, the process returns to step 124 to fetch a new ESP load. If the
comparison at step 136 is successful, the decision is then made at step 137 to
determine whether or not a unit division search has been requested by the user. For
an affirmative determination at step 137, the process proceeds to step 142 (Fig. 5E),
which is discussed below. For a negative determination at step 137, the interval load

data for the customer load is combined with the interval load data of the ESP load and
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the thus merged interval load data is used to calculate the load impact values for

comparison with the ESP impact criteria, as indicated at 138. If this comparison
indicates that the impact criteria on the ESP are not satisfied, the process returns to
step 124 to fetch a new ESP load. If the ESP impact criteria are satisfied, the ESP
load is added to the qualified ESP load lists, as indicated at 140. The list information
includes, for example, information about the qualified ESP, ESP load identification
information, calculated discrete load values for the time period of the search,
calculated load impact values for the time period of the search, ESP interval load data
for the time period of the search, and, where applicable, the unit load division
statistics. Following step 140, the process returns to step 124 to fetch a new ESP load
and the process is repeated for each newly fetched ESP load until all the available
ESP loads have been searched. When no more ESP loads are available, the qualified
ESP load list is returned as indicated in step 128 and the process ends.

If the decision made at step 118 (Fig. 5B) is to search for unit-divided loads, in
which the prime, and e.g., ESP, the exchange user making the search, searches the
targets, e.g., selected customers, the exchange users being searched, for a selected
portion or unit of their loads in an attempt to combine a selected target’s load with
that of the prime so that the combined load of the prime has an improved indicator of
efficiency in energy usage, the process proceeds directly to step 142 (Fig. SE). Thus,
for a retail load search, the ESP is considered to be the prime load and the customer is
the target load, whereas in an optimization load search, the prime and target loads are
both ESP loads.

If a unit-divided load search is made as part of a retail load search, the search
process is that illustrated in the flow chart of Fig. 5E and Fig. 5F. As indicated at step
142 (Fig. 5E), the variables for maintaining (i) the total units of target load to be
transferred to the prime (ESP) load, (ii) a new resulting prime (ESP) load, and (iii) a
new resulting target (consumer) load are initialized. Thereafter, as indicated at 144,
an interval of interval load data is fetched for the prime load and target load and
available capacity. A determination is then made at step 146 as to whether there is an
end of interval load data. For an affirmative decision, the impact criteria for the prime
and target loads are evaluated as indicated at 148. In this operation, the load impact
values for the resulting prime load and target load are calculated and compared to the

specified impact criteria. If the total units of target load to be transferred are zero, or
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if the impact criteria are not met by the transfer, the validation of criteria at step 148

fails and the process proceeds to step 149. If the test at 148 passes, the process
continues to step 147.

A determination is made, at step 147, whether ESP loads are being searched.
For a negative determination, the process proceeds to step 121 (Fig. 5B). If the
determination at step 147 is positive, the process proceeds to step 140 (Fig. 5D).

If the validation criteria, at the step 148, are not satisfied, a decision is made at
step 149 whether ESP loads are being searched. For a negative decision, the process
proceeds to step 106 to fetch a new customer load. For a positive result at step 149,
the process proceeds to step 124 to fetch the next ESP load.

If the determination at step 146 is negative, a determination is made, as
indicated at step 150, of the largest number of units that the ESP could shift for the
interval (“To Prime Units”). If the ESP as the prime load is using the LF method for
load-shifting, then, for that interval the units available for the ESP to shift,
To.Prime.Units, is equal to [(ESP interval load - average ESP load)/unit] truncated to
an integer. If the prime load is using the IMF method for load-shifting, then, for that
interval, if the ESP load is greater or equal to the available capacity, then
To.Prime.Units is equal to zero, and if otherwise, then To.Prime.Units=[(interval ESP
load — interval available capacity)/unit] truncated to an integer.

If To.Prime.Units equals zero, as determined at decision step 151, the process
returns to step 144. If To.Prime.Units does not equal zero, that is, if units are available
for shifting, then, as indicated at 152 (Fig. 5F), a determination is made of the largest
number of target units that are available for shifting (“From, Target.Units”). If the
target is using the load factor (LF) method, From. Target. Units =[(interval load -
average load)/unit] truncated to an integer. If the benefit to the target load is ignored,
From.Target.Units =[target interval load /unit] truncated to an integer. Then, as
indicated at step 154, for the interval, if the value of To.Prime is negative (prime
needs load) and if the value of From.Target is positive (target has load available for
transfer), then the number of units that could be transferred from the target load to the
prime load is the lesser of the absolute value of To.Prime.Units and
From.Target.Units. Otherwise, the units to transfer equals zero. For the interval, the

new prime (ESP) load and the new target (customer) load are calculated after giving
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effect to the shifting of the units to transfer at step 154. Upon the completion of step

154, the process returns to step 144 (Fig, 5E) to fetch the next interval of load data.

As noted above, an optimization load search is made only between one ESP
and one or more other ESPs to search for possible load transfers between them that
would enable each of the ESPs to achieve more uniform loads and improved load
factors over time. The process carried out in an optimization load search is illustrated
in the process flow chart of Fig. 6. As can be seen in Fig. 6A, the process begins with
the inputs by one ESP of its discrete load criteria, at step 96 and of its impact load
criteria, at step 98. Thereafter, at step 156 the next ESP load is fetched and a decision
is then made at step 158 to determine whether any farther ESP loads were available to
be searched. If not, the list of qualified loads is returned and the process comes to an
end, as indicated at step 160. If another ESP load is found, a determination is made, as
indicated at step 162 whether the searched ESP load is available for load shifting.
That is, the searched ESP load is excluded if it has indicated that its load is not

~ available for load-shifting or if the ESP load belongs to the ESP requesting the search.

If the searched ESP is thus excluded, the process returns to step 156 to fetch a
new ESP load. If the searched ESP load is determined to be available for
load-shifting, a comparison is made, as indicated at step 164, between the discrete
load criteria specified at 96 by the ESP requesting the optimization load search to the
normalized data for the ESP load being searched. If the comparison fails, the process
returns to step 156 to fetch the next ESP load. If the comparison between the data
succeeds, a comparison is then made, as indicated at step 166 (Fig. 6B), between the
discrete criteria specified by the ESP making the optimization search request to the
discrete load values calculated for the ESP load fetched for the time period of the
search. To this end, the discrete load values for the tine period of the search are
calculated and compared to the load characteristic criteria. If the comparison fails, the
process returns to step 156. Otherwise, control passes to step 168.‘

A determination is made, as indicated at step 168, if a unit-division search has
been requested. If such a search is not requested, the process then proceeds to step
170 at which a comparison is made between the impact criteria specified at 98 by the
ESP making the optimization load search request to the merged or combined interval
load data for the two ESP loads. To this end, the interval load data for the two ESP

loads are combined and the merged interval load data is used to calculate the load
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impact values required for comparison to the specified impact criteria. If the

comparison fails to satisfy the specified impact criteria, the process returns to step 156
to fetch a new ESP load. If the merged load data satisfies the specified impact criteria,
the searched ESP load is included in the qualified optimization load list as indicated at
172. The information included in the list for that ESP includes ESP information, ESP
load identification information, calculated discrete load values for the time period of
the search, calculated load impact values for the time period of the search, ESP
interval data for the time period of the search, and, if applicable in the event of a
unit-division search, the unit division statistics.

As in a retail load search, as described above, the optimization load search
engine has the capability of making a unit division or partial load search in addition to
a search of whole in other ESPs in the sarne network. As illustrated in Figs. 6C and
6D, a unit-division optimization load search is in many ways similar to the previously
described unit division retail load search. Thus, once a decision is made to make a
unit-division search as part of an optimization load search at decision step 168 (Fig.
6B), the variables for maintaining (i) the total of load units to be transferred to the
prime ESP, (ii) the total of load units to be transferred to the target ESP, (iii) a new
resulting prime ESP load, and (iv) a new resulting target ESP load are all initialized,
as indicated at step 174. Then, as indicated at step 176, an interval of interval load
data for the prime load and target load and available capacity is fetched after which,
as indicated at decision step 178, a determination is made whether all the interval data
for the time period of the search has been retrieved.

For an affirmative outcome at step 178, the impact criteria are validated, as
indicated at 180. In this step the load impact values are calculated for the resulting
new prime ESP load and target ESP load for comparison to the specified impact
criteria. For this comparison to pass, the total load units transferred to both the prime
and target ESPs must also not be zero. If the impact criteria are met, the qualified
transferred unit load data is added to the qualified load list at step 172. If the resulting
new loads do not meet the specified %mpact criteria, the process returns to step 156 to
fetch a new ESP load to be evaluated.

If a negative decision is made at step 178, the unit division load search process
continues to step 182 at which the quantity designated as Prime.Units is computed for

this interval of data. As used herein, that quantity represents the largest number of
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units of load that could be transferred to or from the prime ESP load. A positive value

of this quantity represents an excess of load units, whereas a negative value represents
a deficit of units, in performing the computation of step 182, if an ESP with a prime
load is using the load factor (LF) method for load shifting, then, for that interval,
Prime.Units=[(interval load - average load) unit) truncated to an integer. If on the
other hand, the prime ESP is using the IMF method for load shifting, then, for that
interval, if the interval load is greater or equal to interval capacity, Prime.Units =0,
and otherwise, Prime.Units=(interval load - interval capacity)/unit) truncated to an
integer. Upon the completion of the computation made at step 182, a determination is
made at step 184 if Prime.Units, as calculated in step 182, is equal to zero. If it is, the
process returns to step 176 and the next interval of load data is fetched for analysis. If
the computed value of Prime.Units does not equal zero, the optimization unit-division
load search process continues at step 186 (Fig. 6D) to compute Target.Units, which is
herein defined as the largest number of units of load that could be transferred to or
from the target (ESP) load. A positive value of this quantity represents an excess of
units and a negative value represents a deficit of units.

As described in Fig. 6D, if the load factor of the target ESP load is to be
considered, pursuant to the application of the LF/LF method or the IMF/LF method
for sharing the load impact benefits of load shifting, then Target.Units=[(interval load
-average load)/unit truncated to an integer. When the IMF of the target ESP load is to
be considered, pursuant to the application of the LE/IMF method for sharing the load
impact benefit of load shifting, if the interval target load is equal to or greater than the
interval available capacity, then Target. Units=0), but if the interval target load is less
than the interval available capacity, then Target.Units=[(interval load - interval
capacity)/unit] truncated to an integer. Finally, when the load impact benefits of the
load shifting are not to be shared with the target ESP load, because of the application
of the LF method or the IMF method, if the previously calculated Prime.Units are
deficit units, then Target.Units=[interval load/unit] truncated to an integer, but if the
previously calculated Prime.Units are excess units, then Target. Units=[(interval load
- interval capacity)/unit] truncated to an integer.

At the completion of the computation of Target.Units at step 186, the process
continues with computation step 188 at which a computation is made of the number of

load units that could be transferred, for the interval, from the target ESP load to the
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prime ESP load or the number of units that could be transferred from the prime ESP

load to the target ESP load. As described at step 188, if Prime.Units, as computed in
step 182, is less than 0 and Target.Units, as computed in step 186, is greater than 0,
then the quantity of units to transfer to the Prime load (To.Prime.Units) is equal to the
lesser of the absolute values of Prime.Units and Target.Units. If Prime. Units is
greater than 0 and Target-Units is less than 0, then the quantity of units to be
transferred to the target load (To.Target.Unit) is also equal to the.lesser of the absolute
values of Prime.Units and Target.Units. Step 188 concludes with the computation, for
the interval, of the new resulting prime ESP load and the new resulting target ESP
load based on the load units transferred between the prime and target ESP loads. At
the conclusion of step 188, the process is returned to step 176 and the next interval of
load data is fetched and the process following step 176 is repeated.

Price Search Systems

The price search system, which includes the retail price search engine 46 and
the request for a price search made at a data entry screen shown in Figs. 7D-7F and
Figs. 7I-7K that is presented to the exchange user who is making the price search, as
indicated at 190 in Fig. 7A. As indicated at step 192, an autonomous search is
assumed and discrete and impact criteria are set to the default criteria established for
the exchange user. Then, as indicated at 194, any overriding discrete criteria and
impact criteria are obtained from the exchange user. The determination is then made
at step 196 whether only a local price search was requested. For a negative
determination, the network price search request is sent to the internodal
communications interface 34 for routing to other exchange nodes on the network, as
indicated at 198. If the determination at 196 is positive the process continues to step
202 (Fig. 7B). Requests for a price search are received from other exchange nodes
via the internodal communications interface, as indicated at 200.

At step 202 a decision is made whether optimization trades, i.e., trades
between ESP’s, are to be searched. For a negative decision, the retail price search
request is processed by the retail price search engine 46, as indicated at step 204. A
detailed flowchart of this operation is provided in Fig. 8. For a positive determination
at step 202, an optimization price search request is processed by the optimization
search engine 52, as indicated at step 206. A detailed flowchart of this process is
provided in Fig. 9.
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When a retail or optimization price search request included a network search,

results are received from other exchange nodes via the internodal communications
handler, as indicated at step 208, the results of the local load price search results are
combined with the network price search results received from the other exchange
nodes, as indicated at step 210. Thereafter, a determination is made to learn if the
price search request had originated from another exchange node on the exchange
network, as indicated at 212 (Fig. 7C). If the answer is yes, the price search results are
routed to the original requesting exchange node on the network via the internodal
communications handler, as indicated at 214, and the price search concludes. If the
decision made at step 212 is negative, the price search results are routed to the
interface display (Figs. 7G-7H and Figs. 7L-7M), as indicated at 216, and the price
search process concludes. At conclusion, the price search system then waits for the
next price search request.

A tabular display of information concerning exchange trades found during the
price search is provided to the exchange user as shown in Fig. 7G and Fig. 7L, which |
includes discrete and impact results for a number of customers in the exchange
network along with base energy costs in terms of the base energy cost per
kilowatt-hour and the date of the trade at that cost. The exchange user may request
more information on any of the entries in the table by pointing and clicking on the
item of interest to obtain a complete summary of the information on a particular
customer load along with graphing capabilities as shown in Fig. 7H and Fig. 7M.

If a retail price search request is made, the retail price search engine is

invoked. The operation of the retail price search engine 46, as illustrated in Fig. 8,

_begins with the input of discrete criteria at 96 and of impact criteria at 98. In a retail

price search, the input retail price criteria are compared to those of other trades. To
this end, data regarding the next retail trade are fetched, as indicated at 218, after
which a determination is made at step 220 to see if any retail trades were available are
to be analyzed. For a negative decision, the process comes to an end and returns to the
qualified retail trade list as indicated at 222. Following a positive decision at step 220,
the load identification criteria for the customer load involved in the exchange trade is
compared to the input load discrete criteria, excluding trades that occurred outside of
the search period, as indicated at 224. In this step, information regarding a prior retail

trade is retrieved from the trade history tables stored in the exchange database and a
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comparison is made of the load identification information for the customer load

involved in the retail trade.

If the comparison at 224 fails, that is, if the load information does not meet the
discrete criteria, the process returns to step 218 to fetch data regarding a new retail
trade. If the comparison at 224 passes, the load characteristic information stored in the
trade history tables is compared to the applicable load characteristic criteria specified
by the requesting exchange user, as indicated at 226. If that comparison fails, the
process returns to step 218 to fetch the next retail trade. If, on the other hand, the
comparison at step 226 passes, the process continues to step 228 (Fig. 8B) to
determine the availability of specified load impact values to be compared. In this step,
if the requesting exchange user requires that load impact values be considered, and if
the ESP has indicated in its database that load impact values are not to be disclosed,
then the retail trade under consideration is excluded from the retail price search. If the
retail trade is excluded on these grounds, the process returns to step 218 to fetch the
next retail trade. If the retail trade is included following the comparison at step 228,
the impact criteria specified by the requesting exchange user are compared to the load
impact values for the ESP load involved in the exchange trade, as indicated at 230.

If this comparison fails, the process returns to step 218 to fetch the next retail
trade to be considered. If it passes, the retail trade being considered is added to the
qualified trade list, as indicated at 232, and the process returns to step 218 to fetch the
next retail trade. Information concerning the thus qualified retail. trade includes the
customer’s ID information, trade and pricing information, customer load
identification information, discrete load values stored with the exchange trade, load
impact values stored with the exchange trade, and customer and ESP interval load
data used for the exchange trade. The retail search engine then fetches the next retail
trade. The process of fetching retail trades and performing comparisons continues
until there are no more retail trades to analyze. The retail price search engine then
returns the qualified retail trade list and exits.

An optimization price search is requested when one ESP is interested in
learning what the prices were for other ESP to ESP trades. When that occurs, the
optimization price search engine is invoked. As illustrated in Fig. 9A, that procedure
is initiated by the input of discrete load criteria 96 and impact load criteria 98 which

was provided by the ESP making the optimization price search request. Thereafter, at
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step 234, an optimization trade is fetched for analysis, and then at 236, a decision is

made if any optimization trades are available to be analyzed. For a negative
determination, the list of qualified optimization trades is returned and the procedure
ends as indicated at 238. If the determination at step 236 is positive, the discrete
criteria specified by the requesting ESP are compared to the discrete load values for
the offeree ESP load involved in the exchange trade, as indicated at 240. That is, at
this step in the optimization price search, the applicable load characteristic criteria are
compared to the load characteristic values calculated from the interval load data for
the offeree-ESP load stored in the trade history tables.

In the event the comparison at step 240 fails, the process returns to step 234
and the next optimization trade is fetched for analysis. If the comparison at step
indicates a satisfactory match between the requesting and offeree ESPs load
characteristics, the process proceeds to step 242 (Fig. 9B) at which a comparison is
made to determine the availability of load impact values. In this step, if the requesting
ESP requires that load impact values be considered, and if the offeror-ESP involved in
the optimization trade under consideration has indicated in the applicable exchange
database that load impact values are not to be disclosed, then (the optimization trade
is to be excluded from the optimization price search. If this is the case, the
optimization trade under consideration is excluded and the process returns to step 234
and the next optimization trade is fetched for analysis. If the optimization trade is
determined at step 242 to be available, the process continues to step 244 at which the
impact criteria specified by the requesting ESP are compared to the load impact
values for the offeror-ESP involved in the optimization trade as calculated from the
interval load data of the impact load or segment stored in the trade history tables.

If the comparison fails, the process returns to step 234 and a new optimization
trade is fetched. If the comparison at step 244 passes, the optimization trade under
consideration is found to meet the requesting ESP’s discrete and impact load criteria;
and it is added to the list of qualified optimization trades at step 246. The data added
to the trade list include the ESP identification, trade and pricing information, discrete
load values stored with the optimization trade, load impact values stored with the
optimization trade, and the offeror-ESP and offeree ESP interval load data used for
the optimization trade. The process then returns to step 234 and the next optimization

trade is fetched for analysis.
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Trading Systems

The exchange nodes each include retail and optimization trading engines
44,50, which are used in the exchange network of the invention to process
transactions made between exchange users based on the load and price search
operations previously described. The operation of the trading system is shown in the
process flowchart in Figs. 10A and 10B. As therein shown, an exchange trade is
proposed at any exchange node in the network by an exchange user at the display
screen-interface as at step 250.

Each exchange node trading system includes a contracts administration
manager, which is a programmed application, which in a hierarchical network is also
included in the RPX, RNX and NatX. The contracts administration manager, through
the use of standard contract forms, assists in concluding contracts for the sale of
electric power between customers and ESPs through an exchange node or over the
exchange network. The contracts administration manager of the exchange node that
receives a proposed exchange trade handles the notification to the customer of the
proposed exchange trade as well as the details of any resulting negotiations. When
and if the proposed trade is finalized, the exchange node(s) at which load(s) is located
is notified of the exchange trade and provided with trading and pricing information
for the trade. That information is then stored in trade tables in the database of the
exchange node at which the load is registered.

After an exchange trade is proposed at 250, a determination is made at step
252 of which of the loads involved in the trade are local loads, that is, loads that are
registered in the local exchange node, and which loads are registered on remote
exchange nodes on the exchange network (network loads). For network loads located
on other exchange nodes, those exchange nodes are notified via the internodal
communications handler 34 that the loads registered on those exchange nodes are part
of a proposed trade as indicated at step 254. This notification allows each exchange
node to log the fact that an exchange trade is proposed for a load registered on that
exchange node and to respond with a message acknowledging that the notification of
the proposed trade has been received and is being processed as indicated at 256.

For local loads, the exchange node logs the proposed trade in the trade history
tables in that exchange node’s database as indicated at step 258. As indicated at 260,

the local exchange node may receive a notification from another remote exchange
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node, through the internodal communications handler, that a trade is being proposed

for one of the local loads. In this event, the proposed trade is also entered into the
trade history tables at 258, and, as determined at step 262, the remote exchange node
is sent an acknowledgment, through the internodal communications handler, of the
receipt of the proposed trade, and an indication that the proposed trade is being
processed as indicated at 264. The exchange receiving the proposed trade, local or
network, then, as indicated at step 266, passes the trade request to the contracts
administrations manager for presentation to the receiving exchange user. The
proposing exchange user is then notified that the proposed trade is being processed as
indicated at 268.

Then, as indicated at step 270, the contract administrations manager waits for
a response from the customer and forwards the response to the proposing exchange
user. If negotiations are required between the parties, the contracts administration
manager handles the negotiations process between the exchange users involved in the
proposed trade as indicated at 272. Upon completion of the exchange trade
negotiations, a determination is made at 274 on which loads involved in the trade are
network loads that are registered remotely and which are local loads. For the network
loads identified at step 274, information is sent to the other remote exchange nodes at
which these loads are located to advise the remote exchange nodes whether or not the
proposed trade was completed successfully, as indicated at 276, so that the
corresponding trade history tables to exchange database of the exchange nodes
involved in the trade can be updated.

For the local loads identified at 274, the trade history tables are updated, as
indicated at 278, to reflect the status of the trade. If the trade was not successful, the
pending status of that trade is removed from the trade history tables. For a completed
trade, the trade history tables are updated with the trade and pricing information for
the completed trade. The exchange node also, as indicated at 280, receives
notification from remote exchange nodes indicating whether a proposed trade was
completed or abandoned so that the local trade history tables can be updated.

The trade history tables consist of trade and pricing information as well as the
relevant load characteristic information and load impact values discussed above. The
trade and pricing information stored in the trade history tables includes such relevant

information as the date of the trade; the time period of the search; the price and
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charges for the various standard energy billing quantities including, but not limited to,

consumption, demand, load factor, service type and facilities; the trading terms;
customer instructions; customer interval load data; ESP interval load data before and
after the trade; and ESP capacity interval data.

It will be appreciated from the foregoing description that the retail electric
power exchange/energy service provider load optimization exchange of the invention
provides a means of connecting suppliers and users of electric power through
computer communications linkages (i) to permit suppliers and users of electric power
to obtain information that allows sales of electric power to be more efficiently and
rationally made and to be made in a manner that improves the efficiency of the usage
of electric power and at prices that reflect efficiencies achieved; (ii) permit customers
to obtain information that enables effective aggregation of customer loads to achieve
improved efficiency in the use of electric power and attract supply offers that reflect
that efficiency; and (iii) enable load-shifting transactions between suppliers of electric
power to be efficiently and rationally made in a manner that improves the efficiency
of the usage of electric power and at prices that reflect efficiencies achieved. The
invention also enables networks of such exchanges to be created to serve the needs of
customers and energy service providers whose activities cover a wide geographic

scope.
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WHAT IS CLAIMED IS:

A system for identifying and analyzing potential transactions for the sale and

purchase of electric power between one or more potential energy service

providers and one or more potential customers for said power, said system

comprising:

(a) data communication means among said potential energy service
providers and said potential customers;

(b)  means for analyzing the usage of electric power by one or more of said
customers; and

(c) means for determining the effect on one or more of said potential
energy service providers of combining one or more potential customer
usages of electric power (loads) with the electric power supply
obligations (loads) of one or more of said energy service providers.

A system for arranging transactions for the sale and purchase of electric power

between one or more potential energy service providers and one or more

potential customers for said power, said system comprising:

(a) data communication means among said potential energy service
providers and said potential customers;

(b)  means for analyzing the usage of electric power by one or more of said
customers;

(¢)  means for determining the effect on one or more of said potential
energy service providers of combining one or more potential customer
usages of electric power (loads) with the electric power supply
obligations (loads) of one or more of said energy service providers;
and

(d)  means for arranging one or more transactions between one or more of
said providers and one or more of said customers.

A system for identifying and analyzing historical transactions for the sale and

purchase of electric power between one or more energy service providers and

one or more customers for said power, said system comprising:

(@) data communications means for the users of the system;

(b)  means for analyzing the customer loads involved in the historical

transactions; and
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means for determining the effect on the energy service provider

involved in a historical transaction of combining the electric load of
the customer involved in that transaction with electric power supply
obligations (load) of the energy service provider involved in that

transaction.

A system for identifying and analyzing potential transactions involving the

shifting of electric power supply obligations between energy service providers,

said system comprising:

@

(b)

©

data communication means between two or more energy service
providers;

means for analyzing said supply obligations of said energy service
providers; and

means for determining the effect on said energy service providers of

shifting supply obligations between them.

A system for arranging transactions involving the shifting of electric power

supply obligations between energy service providers, said system comprising:

(2)

(b)

©

(d)

data communication means between two or more energy service
providers;

means for analyzing said supply obligations of said energy service
providers;

means for determining the effect on said electric service providers of
shifting supply obligations between them; and

means for arranging one or more transactions involving the shifting of
electric power supply obligations between two or more of said energy

service providers.

A system for identifying and analyzing historical transactions involving the

shifting of electric power supply obligations between energy service providers,

said system comprising:

(2)
(b)

(©

data communications means for users of the system;
means for analyzing said supply obligations of the energy service
providers involved in the historical transactions; and
means for determining the effect of the historical transactions

involving the shifting of said supply obligations on the supply
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obligations of the energy service providers involved in the historical

transactions.

A system for identifying and analyzing potential transactions for the sale and
purchase of electric power and/or the shifting of electric power supply
obligations between or among (i) one or more potential energy service
providers, (ii) one or more energy service providers to which or from which
load may be shifted and (iii) one or more potential customers, said system
comprising:

(a) data communications means among said potential energy service
providers, said other energy service providers to which or from which
load may be shifted, and potential customers;

() means for analyzing the electric power supply obligations of one or
more of said energy service providers and of one or more of said other
energy service providers to which or from which load may be shifted
and for analyzing the usage of electric power by one or more of said
customers; and

(c) means for determining the effect on one or more of said energy service
providers and on one or more of said other energy service providers to
which or from which load may be shifted of shifting supply obligations
between or among said energy service providers and of combining one
or more potential customer usages of electric power (loads) with the
electric power supply obligations of one or more of said energy service
providers.

A system for arranging transactions for the sale and purchase of electric power

and/or the shifting of electric power supply dbligations between or among (1)

one or more potential energy service providers, (ii) one or more energy service

providers to which or from which a load may be shifted and (iii) one or more
potential customers, said system comprising:

(a) data communications means among said potential energy service
providers, said other energy service providers to which or from which
load may be shifted, and potential customers; .

(b)  means for analyzing the electric power supply obligations of one or

more of said energy service providers and of one or more of said other



WO 02/23693

10

15

20

25

30

©

(d)

©

PCT/US01/28536

-110-
energy service providers to which or from which load may be shifted

and for analyzing the usage of electric power by one or more of said
customers;

means for determining the effect on one or more of said energy service
providers and on one or more of said other energy service providers to
which or from which load may be shifted of shifting supply obligations
between or among said energy service providers and of combining one
or more potential customer usages of electric power (loads) with the
electric power supply obligations of one or more of said energy service
providers;

means for arranging load shifting transactions between one or more of
said energy service providers and one or more of said other energy
service providers to which or from which load may be shifted; and
means for arranging a transaction involving the purchase and sale of
electric power between one or more of said energy service providers

and one or more of said customers.

A system for identifying and analyzing historical transactions involving the

shifting of electric power supply obligations between or among energy service

providers and/or the sale and purchase of electric power between or among

one or more energy service providers and one or more customers for said

power, said system comprising:

(2)
(b)

©

(d)

(e)

data communication means for users of the system;

means for analyzing the supply obligations of the energy service
providers involved in the historical transactions;

means for analyzing the customer loads involved in the historical
transactions; |

means for determining the effect of the historical transaction involving
the shifting of supply obligations on the supply obligations of the
energy providers involved in the historical transactions; and

means for determining the effect on the energy service providers
involved in the historical transaction involving the combining of the

electric load of the customer involved in that transaction with the
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electric power supply obligations of the energy service provider

involved in that historical transaction.

A system for identifying and analyzing potential transactions for the

aggregation of the electric loads of one or more customers and/or one or more

aggregators, said system comprising:

(a) data communications means among said customers and/or said
aggregators;

(b)  means for analyzing the usage of electric power by one or more of said
customers and/or one or more of said aggregators; and

(c) means for determining the effect on one or more of said customers
and/or one or more of said aggregators of combining two or more of
the loads of said customers and/or said aggregators.

A system for arranging transactions for the aggregation of the electric loads of

one or more customers and/or one or more aggregators, said system

comprising:

(@) data communications means among said customers and/or said
aggregators;

(b) means for analyzing the usage of electric power by one or more of said
customers and/or one or more of said aggregators;

() means for determining the effect on one or more of said customers
and/or one or more of said aggregators of combining two or more of
the loads of said customers and/or said aggregators; and

(d)  means for arranging one or more aggregation transactions between or
among one or more of said customers and/or one or more of said
aggregators.

A retail electric power exchange/energy service provider load optimization

exchange together comprising an exchange node operatively connected to

energy service providers and potential customers for electric power, said
exchange node comprising: a retail load search engine, an optimization load
search engine, a retail trading engine, an optimization trading engine, and an
exchange database operatively associated with said search and trading engines.
A network of two or more retail electric power exchanges/energy service

provider optimization exchanges comprising two or more exchange modes
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operatively connected to one another and to energy service providers and

potential customers for electric power, each of said exchange modes
comprising: a retail load search engine, an optimization load search engine, a
retail trading engine, an optimization trading engine, and an exchange
database operatively associated with said load search and trading engines.

A system for analyzing and arranging transactions between one or more
energy service providers and one or more potential customers, said system
comprising means for identifying and analyzing one or more customer loads
or aggregate loads, said identifying and analyzing means including means for
utilizing discrete criteria and impact criteria as the basis for searching for
customer or aggregate loads that are most appropriate considering the existing
supply obligations of the energy service providers.

A system for analyzing and arranging transactions between energy service
providers and one or more potential customers, said system comprising means
for one of said customers to apply the discrete criteria and impact criteria used
by said one or more energy service providers to the load of said one of said
customers, and means for determining which one or more of said energy
service providers utilizes discrete criteria and impact criteria that would be
met by the load of said one of said customers.

A system for analyzing and arranging load shifting transactions between
energy service providers, said system comprising means for energy service
providers to use discrete criteria and impact criteria as a basis for searching for
energy service providers with electric power supply obligations that are most
appropriate for load-shifting transactions with the energy service provider
making the search.

A system for analyzing and arranging aggregation transactions between are
among one or more customers and/or one or more aggregators, said system
comprising means for said customers and/or said aggregators to use discrete
criteria and impact criteria as a basis for searching under loads are more
appropriate for aggregation transactions.

A system for the identification and analysis of one or more customer loads

and/or aggregate loads, said system comprising a retail load search engine that
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utilizes discrete criteria and/or impact criteria as the basis for searching for

appropriate customer loads or aggregate loads.

A system for the identification and analysis of retail trades comprising a retail
price search engine that utilizes trade industry tables and/or discrete criteria
and/or impact criteria as the basis for searching for appropriate retail trades.

A system for the identification and analyses of one or more ESP loads, said
system comprising an optimization load search engine that utilizes discrete
criteria and/or impact criteria on the basis for searching for appropriate ESP
loads.

A system comprising an optimization trading engine that facilitates the
functional division, practical division, and unit division of ESP loads for the
purpose of enabling load-shifting transactions between ESPs.

A system for the identification and analysis of optimization trades (between
ESPs) comprising an optimization price search engine that utilizes discrete
criteria and/or impact criteria as the basis for searching for appropriate
optimization trades.

An exchange network comprised of exchange nodes, each of which includes a
retail load search engine, that enables all of the functions of a single retail load
search engine to be performed not only with respect to local loads, but also
with respect to network loads.

An exchange network comprised of exchange nodes, each of which includes a
retail trading engine, that enables all of functions of a single retail trading
engine to be performed not only with respect to local loads, but also with
respect to network loads.

An exchange network comprised of exchange nodes, each of which includes a
retail price search engine, that enables all of the functions of a single retail
price search engine to be performed not only with respect to local loads, but
also with respect to network loads.

An exchange network comprised of exchange nodes, each of which includes
an optimization load search engine, that enables all of the functions of a single
optimization price search engine to be performed not only with respect to local

loads, but also with respect to network loads.
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An exchange network comprised of exchange nodes, each of which includes

an optimization trading engine, that enables all of the functions of a single
optimization trading engine to be performed only with respect to local loads,
but also with respect to network loads.

An exchange network comprised of exchange nodes, each of which includes
an optimization price search engine, that enables all of the functions of a
single optimization price search engine to be performed with respect not only
to local loads, but also to network loads.

A system comprising a database structure utilized to facilitate retail load
searches, retail trading, aggregation transactions, long position trading, retail
price searches, optimization load searches, optimization trading, and
optimization price searches.

A system of exchange nodes that can operate in an exchange network whether
those nodes are or are not associated with a particular geography on an
exclusive basis.

A system comprising a search engine able to search a database of electric
loads.

A system that comprises a search engine that utilizes discrete criteria
(including identification criteria and load characteristic criteria) to search
energy loads or energy transactions.

A system that comprises a search engine that utilizes impact criteria to search
energy loads or energy transactions.

A system that utilizes normalized data to make the process of carrying out
load searches more efficient.

A system that utilizes normalized data to make the process of carrying out
price searches more efficient.

A system that uses on or more of maximum interval demand, maximum
demand, total daily usage, intervals per hour, and load duration values to make
load searches more effective.

A system that uses one or more of customer ID, load ID, service area, SIC
Codes, service types, and time period of search (all, load identification
criteria) and/or one or more of minimum load factor, maximum hourly

demand range, average hourly demand range, maximum interval demand
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range, minimum load duration values, maximum load factor and power factor

(all, load characteristic criteria), and/or one or more of maximum hourly
demand, maximum load factor decrease, maximum load duration decrease,
amount available capacity can be exceeded, minimum integral multiple factor
increase, maximum integral multiple factor decrease, and minimum units
received (all, impact criteria) to make load searches more effective.
A system that uses one or more of date of exchange trade, time period of
search, prices and charges for various standard energy billing quantities,
trading terms, unit size, customer instructions, customer interval load data,
ESP interval load data before and after the exchange trade, ESP capacity
information interval data, and method of load shifting to be applied (all, trade
and pricing information) and/or one or more of maximum hourly demand,
average hourly demand, maximum interval demand, and load duration values
(all, load characteristic information) and/or one or more of load factor before
and after, integral multiple factor before and after, maximum demand with
date/time before and after, load duration values before and after, unit division
statistics (all, load impact values) to make price searches more effective.
A system that uses one or more of customer ID, load ID, service area or
territory, SIC code, service types, and time period of search (all, load
identification criteria) and/or one or more of minimum load factor, maximum
hourly demand range, average hourly demand range, maximum interval
demand range, minimum load duration values, maximum load factor (all, load
characteristic information) and/or one or more of minimum load factor
increase, minimum integral multiple factor increase, minimum load duration
values increase, maximum load factor decrease, maximum integral multiple
factor decrease, maximum load duration values decrease, and minimum units
received (all, impact criteria) to make price searches more effective.

A system comprising:

(@) means to analyze the electric usage of one or more customers and of
the electricity supply obligations of one or more energy service
providers;

(b)  means to determine the impact in terms of various measures of the

efficiency of usage of electric power of potential transactions involving
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the retail supply of electric power, the aggregation of two or more

customer electric loads, or the shifting of electricity supply obligations
between or among two or more energy service providers;

(©) means to provide access to, search for, and analyze of historical
transactions involving the retail supply of electric power or the shifting
of electricity supply obligations between or among two or more energy
service provides; and

(d)  means to arrange and execute transactions involving the retail supply
of electric power, the aggregation of the electric loads of two or more
customers, or shifting electricity supply obligations between or among
two or more energy service providers,

said system comprising a retail electric power exchange/energy service provider load

optimization exchange and, where a plurality of such exchanges are to be employed, a

network of such exchanges, said exchanges each comprising:

(@)  search engines that search and analyze the potential transactions and
historical transactions; and

(b)  trading engines to execute actual transactions, wherein said exchange
includes: incorporating:

associated database servers and communication links to tie exchange users to

exchanges, exchanges to associated database services, and, where a network is

involved, exchanges to exchanges.

41. A method for arranging identifying and analyzing potential transactions for the
sale and purchase of electric power between one or more potential energy
service providers with one or more potential customers, said method
comprisiﬁg the steps of: providing data communication among said potential
energy service providers and said potential customers, analyzing the usage of
electric power by one or more of said customers (load), and determining the
effect on one or more of said energy service providers of operatively
combining one or more potential customer loads with the electric power
supply obligations of one or more of said energy service providers.

42. A method for arranging transactions for the sale and purchase of electric
power between one or more potential energy service providers with one or

more potential customers, said method comprising the steps of: providing data
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communication among said potential providers and said customers, analyzing

the usage of electric power by one or more of said customers (loads), and
determining the effect on one or more of said energy service providers of
operatively combining one or more potential customer loads with the electric
power supply obligations for electric power of one or more of said energy
service providers.

A method for identifying and analyzing potential transactions involving
shifting electric power supply obligations (loads) between energy service
providers, said method comprising the steps of: providing data
communications means between said energy service providers, analyzing said
supply obligations of said energy service providers, and determining the effect
on said energy providers of shifting supply obligations between them.

A method for arranging load-shifting transactions between energy service
providers, said method comprising the steps of: providing data
communications between said energy service providers, analyzing the supply
obligations of said energy service providers, and arranging load-shifting
transactions between selected ones of said energy service providers based on
the information obtained in said analyzing step.

A method for identifying and analyzing potential transactions for the
aggregation of the electric loads of one or more customers and/or one or more
aggregators, said method comprising the steps of providing data
communications among said customers and/or aggregators, analyzing the
usage of electric power by one or more of said customers and/or by one or
more of said aggregators (loads), and determining the effect on one or more of
said customers and/or one or more of said aggregators of combining two or
more of the loads of said customers and/or aggregators.

A method for arranging for the aggregation of the electric loads of one or more
customers and/or one or more aggregators, said method comprising the steps
of providing data communications among said customers and/or aggregators,
analyzing the usage of electric power by one or more said customers and/or by
one or more of said aggregators, determining the effect on one or more of said
customers and/or one or more of said aggregators of combining two or more

of the loads of said customers and/or aggregators, and arranging for the
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aggregation of the loads of one or more customers and/or one or more

aggregators.

A method of identifying and analyzing historical transactions for the sale and

purchase of electric power between one or more customers of said power and

one or more energy service providers, said method comprising the steps of:

(a) providing data communication for said energy service providers and
said customers;

(b)  analyzing the customer loads involved in said historical transactions;
and

(¢)  determining the effect on the energy service provider involved in one
of said historical transactions of combining the load of the customer
involved in said one of said transactions with the electric power supply
obligations (loads) of the energy service provider involved in said one
of said transactions.

A method for identifying and analyzing historical transactions involving the

shifting of electric power supply obligations (loads) between energy service

providers, said method comprising the steps of:

(@) providing data communication between said energy service providers;

(b)  analyzing the supply obligations of said energy service providers
involved in said historical transactions; and

(©) determining the effect of said historical transactions involving the
shifting of supply obligations on the supply obligations of the energy
service providers involved in said historical transactions.

A method for identifying and analyzing potential transactions for the sale and

purchase of electric power and/or the shifting of electric power supply

obligations between or among (i) one or more potential energy service

providers, (ii) one or more energy service providers to which or from which

load may be shifted, and (iii) one or more potential customers, said method

comprising the steps of:

(a)  providing data communication among said potential energy service
providers, said other energy service providers to which or from which

load may be shifted, and said potential customers;



WO 02/23693

(b)

©

(d)

10

PCT/US01/28536

-119-
analyzing the electric power supply obligations of one or more of said

energy service providers and one or more of said other energy service
providers to which or from which load may be shifted;

analyzing the usage of electric power by one or more of said
customers; and

determining the effect on one or more of said energy service providers
and on one or more of said other energy service providers to whom or
from which load may be shifted of shifting supply obligations between
or among said energy service providers and of combining one or more
potential customer usages of electric power (loads) with the electric
power supply obligations of one or more of said energy service

providers.

50. A method for. arranging transactions for the sale and purchase of electric

power and/or the shifting of electric power supply obligations between or

15 among (i) one or more potential energy service providers, (ii) one or more

energy service providers to which or from which a load may be shifted, and

(iii) one or more potential customers, said method comprising the steps of:

(2)

20
(b)

(©
25

(d)

30

providing data communication among said potential energy service
providers, said other energy service providers to which or from which
load may be shifted, and said potential customers;

analyzing the electric power supply obligations of one or more of said
energy service providers and of one or more of said other energy
service providers to which or from which load may be shifted;
analyzing the usage of eleciric power by one or more of said
customers;

determining the effect on one or more of said energy service providers
and on one or more of said other of said energy providers to which or
from which load may be shifted of shifting supply obligations between
or among said energy service providers and of combining one or more
potential customer usages of electric power (loads) with the electric
power supply obligations of one or more of said energy service

providers;
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(¢)  arranging load-shifting transactions between one or more of said

energy service providers and one or more of said other energy service
providers to which or from which load may be shifted; and

® arranging transactions involving the purchase and sale of electric
power between one or more of said energy service providers and one
or more of said potential customers.

A method of identifying and analyzing historical transactions involving the

shifting of electric power between or among energy service providers and/or

the sale and purchase of electric power between or among one or more energy
service providers and one or more customers for said power, said method
comprising the steps of:

(a) providing data communication between or among said energy service
providers and said one or more of said customers;

(b)  analyzing the supply obligations of the ones of energy service
providers involved in the historical transactions;

(©) analyzing the customer loads involved in the historical transactions;

(d)  determining the effect of the historical transactions involving the
shifting of supply obligations on the energy providers involved in the
historical transactions; and

(e) determining the effect on the energy service providers involved in the
historical transactions of the combining of the electric loads of the
customers involved in those transactions with the electric power
obligations of the energy service providers involved in those
transactions.

A method for searching and analyzing the electric loads of customers and their

potential for combination with the existing electic power supply obligations of

the energy service provider making the search said method comprising the
steps of:

(2) establishing search criteria of two types, discrete criteria and impact
criteria;

(b)  applying those discrete criteria to determine which customer loads

meet those discrete criteria; and
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(c)  testing the combination of the customer loads with the electic power

supply obligations of the energy service provider to determine whether
the effect of such combinations meets those impact criteria.

A method for searching and analyzing the electric power supply obligations of

energy service providers loads to determine the potential for the combination

of a particular customer load with one or more of said energy service provider
loads, said method comprising the steps of:

(a) determining the discrete criteria or impact criteria used by each of the
energy service providers;

(b)  applying the discrete criteria used by each of the energy service
providers to the particular customer load to determine which energy
service providers have used discrete criteria that are met by that
customer load; and

(©) testing the combination of the particular customer load with each
energy service provider load load to determine which of such
combinations satisfies the impact criteria of the energy service
provider involved in the combination.

A method for searching and analyzing energy service provider loads to

determine the potential for load shifting transactions between a particular

energy service provider and other energy service providers said method
comprising the step of:

(@) establishing search criteria, said criteria comprising discrete criteria or
impact criteria;

(b)  applying those discrete criteria to determine which energy service
provider loads meet those discrete criteria; and

(©) applying those impact criteria to potential shifts in electric power
supply obligations between energy service providers to determine
which energy service providers and their energy service provider loads
and which load shifts with such energy service providers satisfy those
impact criteria.

A method for searching and analyzing the electric loads of customers and their

potential for combination with customer loads of the customer making the

search, said method comprising the steps of:
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(a) establishing search criteria, said search criteria comprising discrete

criteria or impact criteria;

(b)  applying those discrete criteria to customer and/or aggregator loads to
determine which loads meet the discrete criteria; and

(o) applying those impact criteria to combinations of customer and/or
aggregator loads with the load of the customer making the search to
determine which combinations satisfy those impact criteria.

A method of searching and analyzing retail trades, said method comprising:

(a) establishing search criteria, said criteria comprising discrete criteria or
impact criteria.

(b)  applying those discrete criteria to the customer loads involved in the
retail trades to determine whether they meet the discrete criteria; and

(c) applying those impact criteria to the impact of the retail trades on the
energy service provider and its energy service provider load involved
in the retail trades to determine whether those impact criteria are met.

A method of searching and analyzing optimization trades, said method

comprising the steps of:

(@) establishing search criteria, said search criteria comprising, discrete
criteria and impact criteria.

(b)  applying those discrete criteria to the energy service provider loads
involved in the retail trades to determine whether they meet the
discrete criteria; and

(c) applying those impact criteria to the impact of the optimization trades
on the energy service providers and their energy service provider loads
involved in the optimization trades to determine whether those impact
criteria are met.

A system that uses one or more discrete criteria selected from the group

consisting of energy usages in TOU Periods, energy demand on TOU Periods,

maximum energy in TOU Periods and maximum energy demand in TOU

Periods, or otherwise uses TOU information to make load searches or price

searches more effective.

A system that uses one or more both impact criteria selected from the group

consisting of maximum increases in energy usage in TOU Periods, and
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maximum increases in energy demand in TOU Periods, or otherwise uses

TOU information to make load searches or price searches more effective.
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MINIMUM INTEGRAL MULTIPLE FACTOR INCREASE
SU MO I.-T FR SA <=DAYTYPES

— — — — —

DAILY: . PERCENTAGE
POINTS
IF CAPACITIES EXCEEDED:

MAXIMUM INTEGRAL MULTIPLE FACTOR DECREASE
SU MO T-T FR SA <=DAYTYPES

DAILY: PERCENTAGE
POINTS
FOR TIME PERIOD OF SEARCH: PERCENTAGE POINTS
<<PREVIOUS SUBMIT

FIG. 4H
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LOAD SEARCH RESULT SCREEN
TIME PERIOD FROM: 01/01/2000
TO:  12/31/2000

SERVICE AREA:  NE-250
[ CLICK ON INDIVIDUAL LOAD FOR DETAILS ]

DISCRETE LOAD

CUSTOMER| LOAD VALUE LOAD IMPACT VALUES |\ y7Eg
ID D |"COAD [WAXIMUM| LOAD | - [CAPACITY [ATTACHED

FACTOR| DEMAND [FACTOR| ™MF [EXCEEDED

conbany | STAHON | 679 | 12skw | 8o [78%| N *

conSGny | STADON | 759 | 2s0kw | 90% [79%| N *

company FECORDER 636 | oskw | 88% [77%| N

cormy | MOMTOR | g0 | o7akw | 92% [81%| N

CO,\JA*E,'ANY ME#TFR 79% | 78KkW | 91% [80%| N :

COK'A*E,';\NY M%TZER 88% | 1532kw | 93% [82%| N .

oomgw sﬁ\%N 91% | 320KW | 93% |82%| N

[ TO SELECT AN ALTERNATE SORT: CLICK ON COLUMN HEADING |

SCROLLUP | SCROLL DOWN

PRINT || RETURN

FIG. 4l
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LOAD SEARCH DETAIL SCREEN

GENERAL INFORMATION DISCRETE INFORMATION
CUSTOMER ID:  JKL COMPANY LOAD FACTOR; 88%
LOAD ID: METER #2 AVG.HR.DEMAND:  1348%
SERVICE AREA: NE-250 MAX. HR. DEMAND:  1532%
SIC: %NONE& MAX. INT. DEMAND:  1610%
SERVICE TYPE: 288/50 LOAD DURATION 20% 99%

%OF 40% 30% o oF

60% 75%
TIME 80% 509% PEAK

IMPACT INFORMATION
BEFORE  AFTER

LOAD FACTOR: 91% 93%
INTEGRAL MULTIPLE FACTOR: 80% 829% TIME OF PEAKS
MAXIMUM DEMAND: 145MW  146MW BEFORE: 12/07/2000 03:00
AFTER - 08/16/2000 14:00
% CAPACITY EXCEEDED:  N/A
LOAD DURATION 0% %9 oot
% OF 6 87% 6 9 OF
60% 69% 79%
TIME 8ov 499 49% PEAK
NOTES:

e CUSTOMER HAS OTHER LOAD IN AREA THAT MUST
BE INCLUDED IN A TRADE.

e CUSTOMER WILL ACCEPT LOAD DIVISION OFFERS.

GRAPH SELECTIONS
CUSTOMER LOAD
GRAPHING WINDOW
LOAD LOAD
TYPE OF GRAPH IS SELECTED WITH PROFILE|| ||DURATION
THE BUTTONS TO THE RIGHT.
SCROLLING, ZOOMING, AND DRILL DOWN ARE
PROVIDED WITHIN THIS WINDOW. ESP BEFORE AND AFTER
LOAD LOAD
PROFILE(| ||[DURATION
PRINT RETURN

FIG. 4J
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UNIT DIVISION L OAD SEARCH REQUEST SCREEN

DISCRETE CRITERIA: LOAD IDENTIFICATION CRITERIA

TIME PERIOD

FROM: | mm/ddlyyyy

TO: mm/dd/yyyy

LOCAL SEARCH (y/n):
SERVICE TYPES: ™
UTILIZE UNIT DIVISION (y/n)?

Y

METHOD - PRIME LOAD:

TARGET LOAD:

CUSTOMER:

LOAD ID:

SERVICE AREA:

SIC CODES:

DISCRETE CRITERIA: LOAD CHARACTERISTIC CRITERIA

MAXIMUM LOAD FACTOR SU MO T-T FR SA
DAILY:
FOR TIME PERIOD OF SEARCH: %
RETURN NEXT>>

FIG. 4K

™M MINUTES/INTERVAL:
™ ENERGY UNITSIZE:

U
i




WO 02/23693

UNIT DIVISION LOAD SEARCH REQUEST SCREEN

15/47

PCT/US01/28536

DISCRETE CRITERIA: LOAD IDENTIFICATION CRITERIA (CONTINUED)
MAXIMUM LOAD DURATION VALUES - % OF MAXIMUM DEMAND

DAILY: SU MO TTI EFER SA
20%
% 40%
OF
TIME g09,
80%
FOR TIME PERIOD OF SEARCH:
20%
% 40%
OF
TIME gqo,
80%
<<PREVIOUS NEXT>>

FIG. 4L

<= DAY TYPES
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UNIT DIVISION LOAD SEARCH REQUEST SCREEN

IMPACT CRITERIA

MINIMUM LOAD FACTOR INCREASE

SU MO TII ER SA
DAILY —  — — — —

PRIME LOAD:

TARGET LOAD:

FOR TIME PERIOD OF SEARCH:
PRIME LOAD:
TARGET LOAD:

PERCENTAGE POINTS

MINIMUM INTEGRAL MULTIPLE FACTOR INCREASE

sU MO TIT ER SA
DAILY

PRIME LOAD:

TARGET LOAD:

FOR TIME PERIOD OF SEARCH:
PRIME LOAD:
TARGET LOAD:

PERCENTAGE POINTS

MINIMUM ENERGY UNITS RECEIVED
PRIME LOAD:
TARGET LOAD:

<<PREVIOUS SUBMIT

FIG. 4M

PCT/US01/28536

<= DAY TYPES

PERCENTAGE
POINTS

<— DAY TYPES

PERCENTAGE
POINTS

(ONLY VALID WHEN TARGET LOAD IS AN ESP)
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UNIT DIVISION LOAD SEARCH RESULT SCREEN

TIME PERIOD FROM: 01/01/2000 'MINUTES / TIMES INTERVAL: 60

ENERGY UNIT SIZE: Mwh
TO: 12/31/2000  UNIT DIVISION METHOD
PRIME LOAD: IMF
SERVICE AREA:  NE-250 TARGET LOAD: LF

[ CLICK ON INDIVIDUAL LOAD FOR DETAILS |
TARGET LOAD
CUSTOMER] LOAD CHANGES PRIME LOAD CHANGES NOTES

ID ID LOAD [UNITS TO| LOAD ivE | UNITS ATTACHED
FACTOR| PRIME |FACTOR XCHANGED

ABC STATION

COMPANY|  #1 +13% 9 +7% |+5% 9 »
corBCy | STADON | se | 20 | 2% [+1% 20 *

DEF  |RECORDER
COMPANY| A 2% | 7 +8% [+6%| 7

GHI MONITOR

COMPANY | STATION | *8% [ 15 | +5% (+2%| 15

KL METER :
COMPANY |  #1 +21% | 10 | +7% [+4%| 10

KL METER :
COMPANY|  #2 +8% | 12 | +2% [+2%| 12

MNO | CTY | ,1e0 | s o bl s

COMPANY | STATION

[ TO SELECT AN ALTERNATE SORT: CLICK ON COLUMN HEADING ]

SCROLL UP | SCROLL DOWN

PRINT RETURN

FIG. 4N
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UNIT DIVISION LOAD SEARCH DETAIL SCREEN
GENERAL INFORMATION UNIT DIVISION INFORMATION

CUSTOMER ID:  JKL COMPANY TOTAL Mwh TRANSFERRED
LOAD ID: METER #2

SERVICE AREA: NE-250 TOPRIMELOAD: 12
SIC: (NN
SERVICE TYPE: 588/50 TOTARGET LOAD:  N/A
IMPACT INFORMATION PRIME LOAD TARGET LOAD
BEFORE AFTER  BEFORE AFTER
LOAD FACTOR: 1% 9% 8%  96%

INTEGRAL MULTIPLE FACTOR: 80% 82% N/A N/A
LOAD DURATION 20% 99% 99% 99% 99%

% OF 40% 87% 88% 90% 92%
TIME 60% 69% 72% 75% 78%
80% 49% 49% 50% 54%
MAXIMUM DEMANDS: 145MW  146MW  115KW  94KW

TIME OF PEAKS ~ BEFORE: 12/07/2000 03:00  08/15/2000 14:00
AFTER: 08/16/2000 14:00  07/30/2000 11:00

NOTES: |® WILL ACCEPT LLOAD DIVISION OFFERS

GRAPH SELECTIONS
TARGET BEFORE & AFTER
GRAPHING WINDOW ‘
LOAD LOAD
TYPE OF GRAPH IS SELECTED WITH PROFILE|} ||DURATION
THE BUTTONS TO THE RIGHT.
SCROLLING, ZOOMING, AND DRILL DOWN ARE
PROVIDED WITHIN THIS WINDOW. PRIME BEFORE & AFTER
LOAD LOAD
PROFILE|| [IDURATION
PRINT RETURN

FIG. 40
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DISCRETE
CRITERIA

L
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/98
IMPACT
CRITERIA

/1 02
TYPE OF LOAD SEARCH (ESP
LOADS OR CUSTOMER LOADS)

v 104

SEARCH X~ YES
ESP LOADS?/

NO |

FETCH NEXT CUSTOMER LOAD

110

RETURN QUALIFIED
RETAIL CUSTOMER LOAD

LIST.

ANY
FURTHER
CUSTOMER
LOADS TO

S

END

?
y SEARCH?

YES

Y

112
[

COMPARE THE DISCRETE CRITERIA SPECIFIED BY ESP
TO LOAD IDENTIFICATION INFORMATION FOR THE

CUSTOMER LOAD

FAILED

PASSED

\ 4

114
/.

COMPARE THE DISCRETE CRITERIA SPECIFIED BY ESP
TO NORMALIZED DATA FOR THE CUSTOMER LOAD

FAILED

PASSED
i 4

&)

FIG. 5A

)
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O ;
[116 Q

COMPARE THE DISCRETE CRITERIA SPECIFIED BY ESP | FAILED
TO DISCRETE LOAD VALUES FOR THE CUSTOMER LOAD "

PASSED
L 118
ves /. UNIT-DIVISION
@ SEARCH REQUESTED
‘ BY US?
120
y NO a

COMPARE IMPACT CRITERIA SPECIFIED BY THé ESP TO | FAILED
MERGED INTERVAL LOAD DATA "

PASSED

DN R

| ] 121
v -

DELIVER QUALIFIED RETAIL CUSTOMER LOAD LIST
AND INCLUDE THE FOLLOWING

» CUSTOMERID
* CUSTOMER LOAD IDENTIFICATION INFORMATION

* CALCULATED DISCRETE LOAD VALUES FOR TIME
PERIOD OF SEARCH

» CALCULATED LOAD IMPACT VALUES FOR TIME
PERIOD OF SEARCH

¢ CUSTOMER INTERVAL LOAD DATA FOR TIME PERIOD
OF SEARCH

s UNIT DIVISION STATISTICS (WHERE APPLICABLE)

.
»

FETCH NEXT CUSTOMER LOAD

FIG. 5B
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Y
&

122
/

FROM THE INTERVAL LOAD DATA FOR THE
LOAD, CALCULATE FOR THE TIME PERIOD OF SEARCH
THE DISCRETE LOAD VALUES THAT ARE NOT AVAILABLE
IN THE NORMALIZED DATA FOR THE CUSTOMER LOAD.

CUSTOMER

r 128

RETURN QUALIFIED )
RETAIL ESP LOAD LIST,

—

y

124

FETCH NEXT ESP LOAD.|

L END )

\ 4

! YES s 130

SET THE DISCRETE CRITERIA AND IMPACT CRITERIA
TO THE ESP'S DEFAULT CRITERIA.

Y

132 |COMPARE THE DISCRETE CRITERIA SPECIFIED BY ESP

AILED
\” TOLOAD IDENTIFICATION INFORMATION FOR THE |- o0,
CUSTOMER LOAD
PASSED
COMPARE THE DISCRETE CRITERIA SPECIFIED BY ESP

TO NORMALIZED DATA FOR THE CUSTOMER LOAD

FAILED _

134—/

PASSED
Y
o)

FIG. 5C

Q
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aQ
136

COMPARE THE DISCRETE CRITERIA SPECIFIED BY ESP| FAILED .
TO DISCRETE LOAD VALUES OF THE CUSTOMER LOAD "

| PASSED

22/47

A

ves /. UNITDIVISION \— 137
(F SEARCH REQUESTED
N\ BY USER?

NO
(138

Y

COMPARE THE IMPACT ON ESP CRITERIA SPECIFIED | FAILED |
BY THE ESP MERGED INTERVAL LOAD DATA "

T |PASSED
— ! 140
DELIVER QUALIFIED RETAIL CUSTOMER LOAD LIST
AND INCLUDE THE FOLLOWING

« CUSTOMERID '

» CUSTOMER LOAD IDENTIFICATION INFORMATION

e CALCULATED DISCRETE LOAD VALUES FOR TIME
PERIOD OF SEARCH

o CALCULATED LOAD IMPACT VALUES FOR TIME
PERIOD OF SEARCH

e CUSTOMER INTERVAL LOAD DATA FOR TIME PERIOD
OF SEARCH

» UNIT DIVISION STATISTICS (WHERE APPLICABLE).

FETCH NEXT ESP LOAD

FIG. 3D
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@ /1 42

<E _|INITIALIZE VARIABLES FOR MAINTAINING
(i) TOTAL UNITS TO TRANSFER TO
PRIME (ESP) LOAD, (i} A NEW
RESULTING PRIME (ESP) LOAD, AND (iii)
A NEW RESULTING TARGET
(CUSTOMER) LOAD.

>
-

Y
FETCH AN INTERVAL OF INTERVAL LOAD{ 144
DATAFORTHE PRIMELOADAND | /
TARGET LOAD AND AVAILABLE

CAPACITY.
FAILED 148 |
VALIDATE IMPACT _|.YES/END OF INTERVAL\_1*0
CRITERIA LOAD DATA?
PASSED T 80

FOR THE INTERVAL, DETERMINE THE LARGEST
NUMBER OF UNITS THAT COULD BE SHIFTED TO
THE PRIME LOAD ("TO.PRIME.UNITS"). POSITIVE
VALUE REPRESENTS EXESS UNITS. NEGATIVE
VALUE REPRESENTS DEIFCIT UNITS.

IF ESP WITH PRIME LOAD IS USING THE LF METHOD*
FOR LOAD-SHIFTHING, THEN, FOR THAT INTERVAL,
UNITS GOING TO.PRIME =[(ESP INTERVAL
LOAD-AVERAGE ESP LOAD)/UNIT] TRUNCATED TO
AN INTEGER.

WHERE PRIME LOAD IS USING THE IMF METHOD
FOR LOAD-SHIFTING, THEN, FOR THAT INTERVAL, IF
ESP LOAD IS GREATER OR EQUAL TO AVAILABLE
CAPACITY, THEN TO.PRIME.UNITS=0, AND, IF
OTHERWISE, THEN TO.PRIME.UNITS=[(INTERVAL
ESP LOAD-INTERVAL AVAILABLE CAPACITY)/UNIT]
TRUNCATED TO AN INTEGER.

2 151
TO.PRIME.UNITS YES

FIG. 5E EQUAL0? ‘a\l

v _NO

O
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|
/ 162 Q
FOR THE INTERVAL, DETERMINE THE LARGEST
NUMBER OF UNITS THAT COULD BE SHIFTED FROM
THE TARGET LOAD ('FROM.TARGET.UNITS").

POSITIVE VALUE REPRESENTS EXESS UNITS.
NEGATIVE VALUE REPRESENTS DEIFCIT UNITS.

IF TARGET IS USING LF METHOD
FROM.TARGET.UNITS=[(INTERVAL LOAD-AVERAGE
LOAD)/UNIT] TRUNCATED TO INTEGER.

IF BENEFIT TO TARGET IS IGNORED
FROM.TARGET.UNITS=E!NTERVAL LOAD)/UNIT]
TRUNCATED TO INTEGER.
164
v 4

FOR THE INTERVAL, CALCULATE THE NUMBER OF
UNITS THAT COULD BE TRANSFERRED FROM THE
TARGET LOAD TO THE PRIME LOAD ("UNITS TO
TRANSFER").

ONLY IF TO.PRIME.UNITS < 0 AND
FROM.TARGET.UNITS >0

UNITS TO TRANSFER=LESSER OF THE ABSOLUTE
VALUE OF TO.PRIME.UNITS AND
|FROM.TARGET.UNITS.

OTHERWISE, UNITS.TO.TRANSFER =0

FOR THE INTERVAL, CALCULATE THE NEW PRIME
(ESP) LOAD AND THE NEW TARGET (CUSTOMER)
LOAD AFTER GIVING EFFECT TO THE SHIFTING OF
THE UNITS TO TRANSFER.

L_

FIG. 5F
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160
\

DISCRETE
CRITERIA

96

25/47

IMPACT
CRITERIA

OPTIMIZATION LOAD
LIST.

f{TURN QUALIFIED

k END )

»i
<

PCT/US01/28536

98

Y 156

FETCH NEXT ESP W

LOAD

v 158

O /ANY FURTHER ESP

B

LOADS TO SEARCH?

YES

! [162

DETERMINE WHETHER SEARCHED ESP LOAD
IS AVAILABLE FOR LOAD SHIFTING.

EXCLUDE

. INCLUDE

A

COMPARE DISCRETE CRITERIA SPECIFIED
BY ESP MAKING THE OPTIMIZATION LOAD
SEARCH REQUEST TO NORMALIZED DATA

FOR THE ESP LOAD FETCHED

>

FAILED

164J

PASSED
Y

9

FIG. 6A

Ll

Q
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¥ o O

COMPARE THE DISCRETE CRITERIA SPECIFIED BY ESP

MAKING THE OPTIMIZATION LOAD SEARCH REQUEST TO | FAILED
DISCRETE LOAD VALUES CALCULATED FOR THE ESP >
LOAD FETCHED

PASSED

Y

168
ves / UNIT-DIVISION
'C SEARCH
REQUESTED?

170
I (

COMPARE IMPACT CRITERIA SPECIFIED BY ESP MAKING | FAILED
THE OPTIMIZATION LOAD SEARCH REQUEST TO MERGED g
INTERVAL LOAD DATA FOR THE TWO ESP LOADS

o PASSED

—/ 172
v -

DELIVER QUALIFIED OPTIMIZATION LOAD LIST AND
INCLUDE THE FOLLOWING DATA:

* ESPID

» ESP LOAD IDENTIFICATION INFORMATION

» CALCULATED DISCRETE LOAD VALUES FOR TIME
PERIOD OF SEARCH

» CALCULATED LOAD IMPACT VALUES FOR TIME
PERIOD OF SEARCH

» ESP INTERVAL LOAD DATA FOR TIME PERIOD OF
SEARCH

 UNIT DIVISION STATISTICS (WHERE APPLICABLE)

Y

FETCH NEXT ESP LOAD

FIG. 6B
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@ /174

INITIALIZE VARIABLES FOR MAINTAINING
(i) THE TOTAL TO.PRIME.UNITS TO
TRANSFER, (i) THE TOTAL
TO.TARGET.UNITS TO TRANSFER, (iii) A
NEW RESULTING PRIME LOAD, AND (iv) A
NEW RESULTING TARGET LOAD

176 Y
\_ FETCH AN INTERVAL OF INTERVAL LOAD

DATA FOR THE PRIME LOAD AND
TARGET LOAD AND AVAILABLE

<E—_ CAPACITY.

FALED ~ ~180 !
VALIDAT IMPACT | YES/END OF INTERVALN_ 178
CRITERIA LOAD DATA?
PASSED 0 L

Y
@ FOR EACH INTERVAL, PRIME.UNITS ARE THE LARGEST
NUMBER OF UNITS THAT COULD BE TRANSFERRED TO
OR FROM THE PRIME LOAD. POSITIVE VALUE
REPRESENTS EXCESS UNITS. NEGATIVE VALUE
REPRESENTS DEFICIT UNITS.

|IF ESP WITHE PRIME LOAD IS USING THE LF METHOD
FOR LOAD-SHIFTHING, THEN, FOR THAT INTERVAL,
PRIME.UNITS=[(INTERVAL LOAD-AVERAGE LOAD)/UNIT]
TRUNCATED TO AN INTEGER.

WHERE ESP WITH PRIME LOAD IS USING THE IMF
METHOD FOR LOAD-SHIFTING, THEN, FOR THAT
INTERVAL, IF INTERVAL LOAD IS GREATER OR EQUAL
TO AVAILABLE CAPACITY, PRIME.UNITS=0, AND, IF
OTHERWISE, PRIME.UNITS=[(INTERVAL LOAD-INTERVAL
CAPACITY)/UNIT] TRUNCATED TO AN INTEGER.

\ 4 184
<PRIME.UNITS >J YES .
EQUAL 07 >
FIG. 6C NO é

\ 4

9
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@ /-186

TARGET.UNITS ARE THE LARGEST NUMBER OF UNITS THAT COULD
BE TRANSFERRED TO OR FROM THE TARGET LOAD. POSITIVE VALUE
BEE%%’?ENT‘ISSEXCESS UNITS. NEGATIVE VALUE REPRESENTS

IF THE LOAD FACTOR OF THE TARGET LOAD IS TO BE CONSIDERED
SPURSUANT TO THE APPLICATION FOR THE LF/LF METHOD OR THE
MF/LF METHOD FOR THE SHARING LOAD IMPACT BENEFITS OF LOAD-
SHIFTING), THEN TARGET.UNITS= IEQINTERVAL LOAD-AVERAGE LOAD)/
UNIT] TRUNCATED TO AN INTEGE

WHERE THE IMF OF THE TARGET LOAD IS TO BE CONSIDERED

PURSUANT TO THE APPLICATION OF THE LF/IMF METHOD FOR THE

HARING OF LOAD IMPACT BENEFITS OF LOAD-SHIFTING), IF THE
INTERVAL TARGET LOAD EQUAL TO OR GREATER THAN INTERVAL
AVAILABLE CAPACITY, THEN TARGET.UNITS=0, BUT IF INTERVAL
TARGET LOAD IS LESS THAN INTERVAL AVAILABLE CAPACITY, THEN
TARGET.UNITS= [‘XNTERVAL LOAD-INTERVAL CAPACITY)/UNIT]
TRUNCATED TO AN INTEGER.

WHERE LOAD IMPACT BENEFITS ARE NOT TO BE SHARED WITH THE
TARGET LOAD (BECAUSE OF THE APPLICATION OF THE LF METHOD
OR THE IMF METHOD), IF PRIME.UNITS ARE DEFICIT UNITS, THEN
TARGET.UNITS= NTERVAL LOAD/UNIT] TRUNCATED TO AN INTEGER,
BUT, IF PRIME UNITS ARE EXCESS UNITS, THEN
TARGET.UNITS=[(INTERVAL LOAD-INTERVAL CAPACITY)/UNIT]
TRUNCATED TO N INTEGER.

FOR THE INTERVAL, CALCULATE THE NUMBER OF UNITS THAT COULD.
BE TRANSFERRED FROM THE TARGET LOAD TO THE PRIME LOAD
"TO.PRIME.UNITS TO TRANSFER") OR THE NUMBER OF UNITS THAT

OULD BE TRANSFERRED FROM THE PRIME LOAD TO THE TARGET
LOAD ("TO.TARGET.UNITS TO TRANSFER").

IF (PRIME.UNITS<0) AND (TARGET.UNITS>0), THEN : TO.PRIME.UNITS
TO TRANSFER = LESSER OF THE ABSOLUTE VALUES OF PRIME.UNITS
AND TARGET.UNITS.

IF (PRIME.UNITS>0) AND (TARGET.UNITS<0), THEN : TO.TARGET.UNITS
TO TRANSFER = LESSER OF THE ABSOLUTE VALUES OF
TO.PRIME.UNITS AND TO.TARGET.UNITS.

FOR THE INTERVAL, CALCULATE THE NEW PRIME LOAD AND THE NEW
TARGET LOAD OF AFTER GIVING EFFECT TO THE SHIFTING OF THE
?I%AFNRS"F\:AERUNITS TO TRANSFER AND THE TO.TARGET.UNITS TO

o

- FIG. 6D
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PCT/US01/28536

190
[

MAN-MACHINE INTERFACE RECEIVES A PRICE
SEARCH REQUEST

\ 4

ASSUME AN AUTONOMOUS
SEARCH AND SET THE
DISCRETE CRITERIA AND
IMPACT CRITERIA TO THE
DEFAULT CRITERIA
ESTABLISHED FOR THE
EXCHANGE USER

Y

OBTAIN ANY OVERRIDING
DISCRETE CRITERIA AND
IMPACT CRITERIA FROM THE

EXCHANGE USER

NO WAS ONLY A LOCAL
PRICE SEARCH
REQUESTED?

Y

[198

196
YES

192

194

r 200

SEND NETWORK SEARCH
REQUEST FORROUTING TO
OTHER EXCHANGE NODES OF
THE EXCHANGE NETWORK

I

A

< Y

y

&)

REQUEST PRICE SEARCH
FROM OTHER EXCHANGE
NODES OF THE EXCHANGE
NETWORK

FIG. 7A
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202

NO SEARCH VES
OPTIMIZATION
TRADES?

204
~N 206
RETAIL PRICE SEARCH OPTIMIZATION PRICE SEARCH
REQUEST PROCESSED BY REQUEST PROCESSED BY
RETAIL PRICE SEARCH OPTIMIZATION PRICE SEARCH
ENGINE. ENGINE.
(FIG. 8) (FIG.9)
208
RECEIVE PRICE SEARCH
RESULTS FROM OTHER
EXCHANGE NODES VIA
THE INTER-NODAL
COMMUNICATIONS
HANDLER
‘ 210
COMBINE LOCAL LOAD PRICE
- SEARCH RESULTS WITH
NETWORK PRICE SEARCH
RESULTS RECEIVED FROM
OTHER EXCHANGE NODES.

&)

FIG. 7B
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[212 /214

SEE’AQCTE'ERES{?EEST ROUTE THE PRICE SEARCH
YES | RESULTS TO THE ORIGINAL
ORIGINATE FROM ANOTHER REQUESTING EXCHANGE
EXCHANGE NODE ON THE MODE ON THE =xoHanee 11
EXCHANGE NETWORK? NETIorK ANGE
NO
v /~ 216
ROUTE THE PRICE SEARCH

RESULTS TO THE MAN-MACHINE
INTERFACE FOR LOCAL DISPLAY.

END

FIG. 7C
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PRICE SEARCH REQUEST SCREEN
DISCRETE CRITERIA: LOAD IDENTIFICATION CRITERIA

TIME PERIOD
FROM: |_mm/dd/yyyy CUSTOMER:
TO: [ mmiddlyyyy LOAD ID:
LOCAL SEARCH (y/n): SERVICE AREA: ™
SERVICE TYPES: ™ SIC CODES: ™

SEARCH FOR UNIT DIVISION TRADES(y/n): |N
UNIT OF MEASURE FOR DEMAND QUANTITIES: @ KW Q MW

~ ENERGY CHARGE ($/ UNIT) DEMAND CHARGE ($/ UNIT)
HIGH: HIGH:
LOW: LOW:

DISCRETE CRITERIA: LOAD CHARACTERISTIC CRITERIA

MINIMUM LOAD FACTOR: %
MAXIMUM HOURLY DEMAND RANGE
HIGH:
LOW:
RETURN NEXT>>

FIG. 7D
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PRICE SEARCH REQUEST SCREEN
DISCRETE CRITERIA: LOAD CHARACTERISTIC CRITERIA ( CONTINUED )

AVERAGE HOURLY DEMAND RANGE

HIGH:

LOW:

MAXIMUM INTERVAL DEMAND RANGE

HIGH:

LOW:

MINIMUM LOAD DURATION VALUES - % OF MAXIMUM DEMAND

20%

% 40%
OF
TIME 60%

80%

<<PREVIOUS NEXT>>

FIG. 7TE
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PRICE SEARCH REQUEST SCREEN
IMPACT CRITERIA
INSTRUCTIONS
e FORRESULTING QUANTITY INCREASES: SPECIFY THE MINIMUM
INCREASE DESIRED
¢ FORRESULTING QUANTITY DECREASES: SPECIFY THE MAXIMUM
DECREASE ALLOWED
MINIMUM MAXIMUM
RESULTING QUANTITY INCREASE DECREASE
LOAD FACTOR;:
INTEGRAL MULTIPLE FACTOR:
ENTER
0 VALUES IN
LOAD DURATION 20% PERCENTAGE
F
TIME 60%
80%
<<PREVIOUS SUBMIT

FIG. 7F
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PRICE SEARCH RESULT SCREEN

TIME PERIOD FROM: 01/01/2000
TO:  12/31/2000

SERVICE AREA:  NE-250
[ CLICK ON INDIVIDUAL LOAD FOR DETAILS |

DISCRETE IMPACT
CUSTOMER| LOAD RESULTS RESULTS ESQQEY DATE OF
D ID [OAD [MAXIMUM| LOAD | e | gy | TRADE
FACTOR| DEMAND |[FACTOR
Cof\*ABP/CL\NY ST’;E'ON 67% | 125KW | 89% | 78% | .054 | 08/15/00

ABC STATION
COMPANY 49 75% | 250KW [ 90% | 79% .068 | 09/01/00

DEF  |RECORDER

A 63% | 95KW | 88% | 77% | .083 | 03/01/00
cormy | MONITOR | gsog | o7akw | o2% | 81% | 048 | 1110100
oyl VETER | 7om | 7ekw | o1% | s0% | 035 | o4ntsi00

JKL METER
COMPANY 49 88% | 1632KW | 93% | 82% 035 | 04/15/00

MNO CITY ' . ‘
COMPANY | STATION 91% | 320KW | 93% | 82% 052 | 10/01/00

[ TO SELECT AN ALTERNATE SORT: CLICK ON COLUMN HEADING ]

SCROLL UP ' SCROLL DOWN

PRINT RETURN

FIG. 7G
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PRICE SEARCH DETAIL SCREEN

GENERAL INFORMATION

CUSTOMER ID:
LOAD ID:
SERVICE AREA: NE-250
SIC: gNONE&
SERVICE TYPE: 288/50

ESP ID:
BASE ENERGY:

IMPACT INFORMATION

LOAD FACTOR:

JKL COMPANY
METER #2

(PRIVATE)
036 Sk
(TARIFF DETAILS BELOW)

BEFORE

DISCRETE INFORMATION

PCT/US01/28536

LOAD FACTOR:

AVG. HR. DEMAND:
MAX. HR. DEMAND:
MAX. INT. DEMAND:
LOAD DURATION 20% 99%

91%

INTEGRAL MULTIPLE FACTOR: 80%

AFTER

93%
82%

146MW  BEFORE: 12/07/2000 03:00
AFTER :08/16/2000 14:00

TIME

% OF  40% 90%
60% 75%

88%

1348%
1532%
1610%

% OF
PEAK

80% 50%

TIME OF PEAKS

MAXIMUM DEMAND: 145MW
% CAPACITY EXCEEDED: N/A
LOAD DURATION 0% 90 o
% OF b 87% b 9 OF
60% 6% 7%
TIME  goon a9% 499 PEAK
NOTES:

e CUSTOMER HAS OTHER LOADS IN SERVICE
AREA THAT HAD TO BE INCLUDED IN A TRADE.

o | OAD DIVISION OFFERS WERE ACCEPTABLE.

FIG. 7TH

DISPLAY SELECTIONS
A ' TRADE INFORMATION -
PRICE TRADE
VIEWING WINDOW DETAILS|| || DETALLS
INFORMATION TABLES & LOAD GRAPHS
TYPE OF TRADE INFORMATION OR LOAD CUSTOMER LOAD
GRAPH IS SELECTED WITH THE BUTTONS TO |
4 THE RIGHT LOAD [OAD
PROFILE|| |[DURATION
SCROLLING, ZOOMING, AND DRILL DOWN ARE
PROVIDED WITHIN THIS WINDOW ESP BEFORE AND AFTER
LOAD [OAD
PRINT RETURN PROFILE|| ||JDURATION
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UNIT DIVISION PRICE SEARCH REQUEST SCREEN
DISCRETE CRITERIA: LOAD IDENTIFICATION CRITERIA

TIME PERIOD
FROM: | mm/ddlyyyy CUSTOMER:
TO: mm/dd/yyyy LOAD ID:
LOCAL SEARCH (y/n): SERVICE AREA: ™
SERVICE TYPES: ™ SIC CODES: ™

SEARCH FOR UNIT DIVISION TRADES(y/n): |Y

ENERGY CHARGE ($ / UNIT) DEMAND CHARGE ($/ UNIT)
HIGH: HIGH:
LOW: LOW:
RETURN NEXT>>

FIG. 71
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UNIT D|V|S|ON‘PR|CE SEARCH REQUEST SCREEN
DISCRETE CRITERIA: LOAD CHARACTERISTIC CRITERIA

MAXIMUM LOAD FACTOR

FOR TIME PERIOD OF SEARCH: %

MAXIMUM LOAD DURATION VALUES - % OF MAXIMUM DEMAND

~ FOR TIME PERIOD OF SEARCH:
20%

% 40%
OF
TIME 60%

80%

<<PREVIOUS NEXT>>

FIG. 7J
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UNIT DIVISION PRICE SEARCH REQUEST SCREEN
IMPACT CRITERIA:
MINIMUM LOAD FACTOR INCREASE
FOR TIME PERIOD OF SEARCH:
PRIME LOAD:
PERCENTAGE POINTS
TARGET LOAD:

MINIMUM INTEGRAL MULTIPLE FACTOR INCREASE

FOR TIME PERIOD OF SEARCH:
PRIME LOAD:
PERCENTAGE POINTS
TARGET LOAD:
MINIMUM ENERGY UNITS RECEIVED
PRIME LOAD:
TARGET LOAD: [ "( ONLY VALID WHEN TARGET LOAD
ISANESP)
<<PREVIOUS SUBMIT

FIG. 7K
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UNIT DIVISION PRICE SEARCH RESULT SCREE

TIME PERIOD FROM: 01/01/2000
TO:  12/31/2000

SERVICE AREA:  NE-250
[ CLICK ON INDIVIDUAL LOAD FOR DETAILS ]

TARGET LOAD
CUSTOMER  LOAD CHANGES | PRIMELOAD CHANGES | |\ o
ID ID LOAD | Mwh TO | LOAD Mwh TRADE

FACTOR| PRIME [FACTOR| MF IXCHANGED
company| STV +n |o | e |ww) o | osnsio

cofn%%w ST/;TZION 7% 20 | +2% [+1%| 20 | 09/01/00

COII\DAEZNY RECOARDER +12% 7 8% |+6%| 7 03/01/00

oty | MONTOR| wge | 15 | 6% |+2%| 15 | 110160

JKL | METER [ s

10 7% |+4% 10 04/15/00

COMPANY|  #1
COI\JA}%WY MI:;#TQER +8% 12 +2% | +2% 12 04/15/00

MNO [ CITY | Lig0

COMPANY | STATION 5 +5% | +3% 5 10/01/00

[ TO SELECT AN ALTERNATE SORT: CLICK ON COLUMN HEADING ]

SCROLL UP | SCROLL DOWN

PRNT | RETURN

FIG. 7L
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UNIT DIVISION PRICE SEARCH DETAIL SCREEN

GENERAL INFORMATION UNIT DIVISION INFORMATION
CUSTOMER ID:  JKL COMPANY PRIME  TARGET
LOAD ID: METER #2 TOTAL Mwh (TO): 2 NA
SERVICE AREA: NE.250 UNIT DIVISION METHOD: IMF LF
SERVICE TYPE: 2351500 ESP I (PRIVATE)
SERVICE ' 50 BASE ENERGY: 035 $/KWH

IMPACT INFORMATION PRIME LOAD TARGET LOAD

BEFORE AFTER  BEFORE AFTER

LOAD FACTOR: 1% 9% 8%  96%

INTEGRAL MULTIPLE FACTOR: 80% 82%  NA N/A
LOAD DURATION 20% 99% 99% 99% 99%

% OF 40% 87% 88% 90% 92%
TIME 60% 69% 72% 75% 78%
80% 49% 49% 50% 54%
MAXIMUM DEMANDS: 145MW  146MW  115KW  94KW

TIME OF PEAKS ~ BEFORE: 12/07/2000 03:00  08/15/2000 14:00
AFTER: 08/16/2000 14:00  07/30/2000 11:00

NOTES; |® WILL ACCEPT LOAD DIVISION OFFERS

DISPLAY SELECTIONS
T TRADE INFORMATION
GRAPHING WINDOW PRICE TRADE
TYPE OF GRAPH IS SELECTED WITH DETAILS|| || DETAILS
THE BUTTONS TO THE RIGHT. :
SCROLLING, ZOOMING, AND DRILL DOWN ARE | TARGET BEFORE & AFTER
PROVIDED WITHIN THIS WINDOW. =55 =i
prROFILE|| |[DuRATION
PRIME BEFORE & AFTER
» TOAD COAD
PRINT RETURN prROFILE|| |IbuRATION

FIG.7M
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PCT/US01/28536

96

IMPACT
CRITERIA

98

222\
\

.
<

Y

FETCH NEXT RETAIL
TRADE

218
|/

RETURN QUALIFIED
RETAIL LOAD LIST.
k END

J

Y
ANY FURTHER

220
NO
RETAIL TRADES TO
ANALYZE?

YES

Y

f224

COMPARE THE DISCRETE CRITERIA
SPECIFIED BY THE REQUESTING EXCHANGE
USER TO LOAD IDENTIFICATION
INFORMATION FOR THE CUSTOMER LOAD
INVOLVED IN THE EXCHANGE TRADE

FAILED

Y

| PASSED

COMPARE DISCRETE CRITERIA SPECIFIED
BY THE REQUESTING EXCHANGE USER TO
DISCRETE LOAD VALUES

FAILED

PASSED

y

Q
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()
228
COMPARE THE AVAILABILITY OF LOAD IMPACT  |EXCLUDED
VALUES >

| INCLUDED 9

COMPARE THE IMPACT CRITERIA SPECIFIED BY THE [ FAILED
REQUESTING EXCHANGE USER TO LOAD IMPACT >
VALUES FOR THE CUSTOMER LOAD INVOLVED IN THE
EXCHANGE TRADE

| PASSED s

A
ADD THE RETAIL TRADE TO THE QUALIFIED RETAIL
TRADE LIST AND INCLUDE THE FOLLOWING DATA:

CUSTOMER INFORMATION
TRADE AND PRICING INFORMATION
CUSTOMER LOAD IDENTIFICATION INFORMATION
DISCRETE LOAD VALUES STORED WITH EXCHANGE
TRADE
» LOAD IMPACT VALUES STORED WITH EXCHANGE
TRADE
o CUSTOMER AND ESP INTERVAL LOAD DATA USED
FOR EXCHANGE TRADE. |
|
FETCH NEXT CUSTOMER TRADE

FIG. 8B
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DISCRETE | 9 wPacT | J°
CRITERIA CRITERIA
\ 4
FETCHNEXT |
N OPTIMIZATION TRADE
RETURN QUALIFIED) ' 236
OPTIMIZATION LOAD| o ANY FURTHER
LIST. OPTIMIZATION TRADES
k - TO ANALYZE?
’) YES
240
y [ FAILED

COMPARE THE DISCRETE CRITERIA
SPECIFIED BY THE REQUESTING.ESP TO
DISCRETE LOAD VALUES FOR THE OFFEREE-
ESP LOAD INVOLVED IN THE EXCHANGE
TRADE

PASSED
v

9

FIG. 9A
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;)
[ 242
COMPARE THE AVAILABILITY OF LOAD IMPACT  |EXCLUDED
VALUES >

! INCLUDED f244

COMPARE THE IMPACT CRITERIA SPECIFIED BY THE | FAILED

REQUESTING ESP TO LOAD IMPACT VALUES FOR THE >

OFFEROR-ESP LOAD INVOLVED IN THE OPTIMIZATION
TRADE

A
PASSED 24

\ 4
ADD THE OPTIMIZATION TRADE TO THE QUALIFIED

RETAIL TRADE LIST AND INCLUDE THE FOLLOWING
DATA:

» ESPID

* TRADE AND PRICING INFERMATION

* DISCRETE LOAD VALUES STORED WITH
OPTIMIZATION TRADE

* LOAD IMPACT VALUES STORED WITH OPTIMIZATION
TRADE

* OFFEROR-ESP AND OFFEREE-ESP INTERVAL LOAD
DATA USED FOR OPTIMIZATION TRADE.

L
FETCH NEXT OPTIMIZATION TRADE

FIG. 9B
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MAN-MACHINE INTERFACE
RECEIVES A PROPOSAL FROM
AN EXCHANGE USER FOR AN
EXCHANGE TRADE.

25
|~ 20

NETWORK
LOADS

Y

DETERMINE WHICH LOADS

INVOLVED IN THE PROPOSED
EXCHANGE TRADE ARE

REGISTERED LOCALLY AND

WHICH ARE REGISTERED ON
REMOTE EXCHANGE NODES ON
THE EXCHANGE NETWORK.

L~ 252

\ 4

SEND MESSAGES, VIA THE INTER-
NODAL COMMUNICATIONS HANDLER,
TO THE REMOTE EXCHANGE NODES

INDICATING THAT THE LOADS
REGISTERED ON THOSE EXCHANGE
NODES ARE PART OF A PROPOSED
EXCHANGE TRADE.

N~ 254

Y
WAIT FOR RESPONSES FROM THE
REMOTE EXCHANGE NODES
RECEIVED VIA THE INTER-NODAL
COMMUNICATIONS HANDLER
INDICATING THAT THE PROPOSED
EXCHANGE TRADE IS BEING

PROCESSED.

LOCAL
LOADS

260
/

RECEIVE NOTIFICATIONS FROM
REMOTE EXCHANGE NODES
THROUGH THE INTER-NODAL
COMMUNICATIONS HANDLER

A

Y

THAT CERTAIN LOADS,
REGISTERED LOCALLY ARE
INVOLVED IN A PROPOSED

EXCHANGE TRADE.

258
/

S

256

UPDATE TRADE HISTORY TABLES
INDICATING THE LOADS SUBJECT TO

PROPOSED EXCHANGE TRADES.

264

262

DID PROPOSAL

FOR THE EXCHANGE \YES

TRADE ORIGINATE
FROM A REMOTE
EXCHANGE NODE?

NO

A
>

\ 4

)

FIG. 10A

/

SEND A RESPONSE
VIA THE INTER-NODAL
COMMUNICATIONS
HANDLER TO THE
REMOTE EXCHANGE
NODE INDICATING
THAT THE PROPOSED
EXCHANGE TRADE IS
BEING PROCESSED.
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N

266 268
yd -
PASS PROPOSAL FOR EXCHANGE NOTIFY THE PROPOSING
TRADE TO CONTRACTS EXCHANGE USER THAT THE
ADMINISTRATION MANAGER FOR »|  PROPOSAL FOR THE
PRESENTATION AND TO HANDLE EXCHANGE TRADE IS BEING
ANY NEGOTIATIONS. PROCESSED.
20 NEGOTIATION 272
WAIT FOR RESPONSE VIA THE L
CONTRACTS ADMINISTRATION NOTIEY THE EXCHANGE USER
MANAGER. IF NEGOTIATIONS ARE OF THE RESPONSE. RECEIVE
REQUIRED, CONTINUE TO RELAY ‘| "AND FORWARD MESSAGES
MESSAGES BETWEEN THE " WHILE THE PROPOSED
CONTRACTS ADMINISTRATION EXCHANGE TRADE IS IN
MANGER AND THE EXCHANGE NEGOTIATION.
USERS.
276 — | SEND INFORMATION TO THE REMOTE
NETWORK | EXCHANGE NODES WHERE THE
- LOADS ARE LOCATED INDICATING
~ ¥ LOADS  [WHETHER THE PROPOSED EXCHANGE
DETERMINE WHICH LOADS TRADE WAS COMPLETED OR NOT SO

INVOLVED IN THE TRADE ARE

REGISTERED LOCALLY AND WHICH

THE CORRESPONDING TRADE
HISTORY TABLES CAN BE UPDATED. IF

"ARE REGISTERED REMOTELY. THE PROPOSED EXCHANGE TRADE
WAS COMPLETED, THE TRADE AND
PRICING INFORMATION IS
LOCAL LOADS FORWARDED TO THE EXCHANGE
NODES INVOLVED.
RECEIVE NOTIFICATIONS FROM
M8~ REMOTE EXCHANGE NODES
UPDATE TRADE HISTORY TABLES N A AT
FOR LOADS SUBJECT TO WAS COMPLETED OR ABANDONED
PROPOSED EXCHANGE TRADES. SO THE LOCAL TRADE HISTORY
ABANDONED EXCHANGE TRADES TABLES GAN BE UPDATED
WILL HAVE THE PENDING TRADE :
STATUS CLEARED ON ALL LOADS 280 / '

AFFECTED. COMPLETED
EXCHANGE TRADES WILL HAVE
THE TRADE AND PRICING
INFORMATION POSTED TO THE
TRADE HISTORY TABLES.

Y

END )

C

FIG. 10B
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