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Introduction

This paper inventories use cases that impact pricing characteristics. These use cases will be used to identify a common set of pricing attributes that can identify electricity as a product. The initial inventory of attributes is provided but is non-normative and requires further analysis by PAP-03 participants.
Background

Shared responsibility for balancing energy production and consumption requires shared access to information about energy markets and actual use. Price is a common abstraction for market conditions including abundance, scarcity, and quality. Energy quality may include reliability, power quality, and source. Energy source may be as a important as energy price to influencing consumption decisions in some scenarios.

A common price model will define how to exchange energy characteristics, availability, and schedules to support free and effective exchange of information in any market. In financial markets, this type of description is called product definition. Although today’s energy markets are almost exclusively wholesale, the product definition will be usable in other scenarios including retail markets and “prices to devices” scenarios. The completed price model will be used in Demand Response (DR) communications, in usage sharing between the meter and the premises Energy Service Interface, and in potential market operations

Today’s large-scale trading systems are built using the FIX (Financial Information) Protocol. The FIX product attribute dictionary already includes many elements used in today’s wholesale energy markets; this plan’s work can be completed more quickly if it re-uses this work. A common product profile compatible with FIX is a secondary deliverable of this plan.

Energy prices and energy products are closely tied to schedules and intervals. Building systems and enterprise activities must share an understanding of those schedules for effective collaborative energy. Product definitions must include schedule information.

Actors 
The following actors are involved in pricing use cases.

Actors in Bold are drawn from the Draft 1.0 of “PAP 09 Use Cases” document. 

Actors in Italics are drawn from the Draft 2 of “Retail Dynamic Price, Product and Messaging Specification” document submitted to OASIS Energy Interoperation TC by Ed Cazalet. 

For common actors listed in the above mentioned documents, the descriptions are drawn from Draft 2 of “Retail Dynamic Price, Product and Messaging Specification” document. 
Actors in Red are new ones proposed by Fix Protocol

	Actors
	Description 

	Electricity Consumer
	Any entity that consumes electricity. This term includes commercial customer, industrial customer and residential customer.

	Retail Market
	The set of Retail Service Providers and others who support retail transactions.

	Wholesale Market
	Clears wholesale bids and offers and schedules among Bulk Generators and Retail Service Providers. Schedules wholesale transactions for delivery over the transmission Grid.  Wholesale market participants include ISOs, RTOs, exchanges, brokers, marketers, generators, transmission operators and Retail Service Providers.

	Transmission Operations
	Controls transmission of energy. 

	Supplier

	A business entity that provides electric supply to the end users. 

	Utility Distribution Company (UDC)

(Distributed Operations)
	Controls the distribution of electricity to and from customers and to and from the transmission grid. 

	Distribution Operator
	The operation center of a distribution company which is responsible for the reliable delivery of electricity to end users. 

	Demand Response Provider(DRP)
	A role which carries the responsibilities of coordinating demand response to deliver demand response services. 

	Distributed Energy Resource (DER)
	Small, modular, energy generation and storage technologies that provide electric capacity or energy where it is needed. 

 

	Dynamic Price (DP) Service Provider 
	A Dynamic Price Service Provider may provide dynamic price services to Retail Service Providers.  They may also serve as a DP Administrator supporting Registration Processes and Registration Data Base.

	Device, HAN Device, Electric Vehicle, or Smart Appliance 


	Devices that can react to remote management, whether to price, grid integrity, or other energy management signaling. May be controlled by a Facility Energy Management System (EMS), a Facility Gateway, though a Smart Meter (serving as a Facility Gateway), or other means such as direct communication of price or other information. Communication to the device might be via a Home-Area Network or other means; we use the terms interchangeably. 

	Meter

	Unless otherwise qualified, a device used  in measuring watts, vars, var-hours, volt-amperes, or volt-ampere-hours. Called a Smart Meter when part of an Advanced Metering Infrastructure (AMI). 

	Facility EMS, 

Energy Services Interface (ESI) /Gateway 
	A logical or physical device typically located at the customer facility and used as a communication gateway. The EMS may or may provide the Gateway function.  The Energy Services Interface (ESI) permits applications such as remote load control, monitoring and control of distributed generation, in-home display of customer usage, reading of non-energy meters, and integration with building management systems. The ESI may provide auditing/logging functions that record transactions to and from Home Area Networking Devices. 

	Display 
	An In-Home Display (for Homes) or facilities console for other customers (e.g. commercial buildings, industrial facilities, or vehicles) shows information related to energy management. 


Use Cases for real-time price/ product signals for consumers 
	Use Case
	Actors
	TYPICAL Scenarios

	Demand management
	Dynamic Price Service Provider,  Display, Electricity Consumer  
	As price increases,  consumer reduces use

Fixed time-of-day tariffs indicate higher price during day, lower price after 11:00 PM. Optional and time-insensitive building systems schedule their run-time after 11:00 PM.

Price is higher between 2:30 and 5:30 PM. Homeowner starts appliance at 5:10. UI on appliance notifies that, by waiting 20 minutes to run, the consumer will get lower  cost electricity.



	Real-time load balancing
	Distribution Operator, Demand Response Provider, Smart Meter, Smart Appliances
	

	Optimized energy management 
	Facility EMS, Energy Service Interface, Electricity Consumer   
	Costs are scheduled (or anticipated) to increase between 2:30 and 5:30 in the afternoon, an Energy Management System requests BAS to pre-cool (over-cool) space until 2:30 PM


	Decentralized supply 
	Distribution Operator, Demand Response Provider, Distributed Energy Resource, Electricity Consumer
	Price increases and generation source comes on line



	Consumer choices based on environmental attributes
	Supplier, Display, Electricity Consumer
	Customer is price in-sensitive, but desires to use Wind Power whenever available. Un-branded (un-attributed?) power is priced as above, but Wind Power usually picks up at 5:00 PM each day and blows until midnight during this season. Consumer goes to start appliance at 4:00.  Similar to the notice above, the appliance offers to delay run time until 5:00 PM when Wind Power becomes available, or until 5:30 PM when Wind Power / reduced price is available.

Utility delivers blend of 20% wind, 80% coal during this time of day at .10/kWh.  25% of customers indicate preference to buy pure wind, an over-subscription. Prices for pure wind are bid up to .15/kWh as the wind-sensitive market decreases. 20% of consumers pay the 50% premium to get only wind-only power.

1) Local PUC requires that segmentation be revenue-neutral, so bidding for Wind Power reduces undifferentiated power to .0875 kWh.

2) No bidding was required for undifferentiated power, so provider is incentivized to find additional sources of Wind Power.
3) Consumers unable to buy desired Wind Power reduce their aggregate demand.
4) Consumers have programmed non-time-sensitive systems and appliances to not run when Wind Power is not available, time-shifting some demand until Wind Power is available at the desired price.


	Consumer choices based on reliability 
	Supplier,  Distribution Operator, Electricity Consumer
	Hospitals (such as life support systems),

chemical plants



	Climate Impact Adjusted Pricing
	Supplier, Display, Electricity Consumer
	Wind Power always commands a premium over coal power because of higher cost of production. Local regulatory policy requires pass-through of actual market costs for differentiated power. Consumers who buy coal power must buy carbon credits as well. If the [low] cost of coal is combined with the cost of the credit, renewable energy sources become more competitive.




Pricing and Product Attributes

The following initial attributes were presented early in the PAP-03 meetings and will serve as the initial starting point for further refinement.
Identification

	Attribute
	description
	Considerations

	Unique Product Identifier
	Energy, although largely a non-storable and transitory commodity, is nonetheless still a tradable and sellable entity. Any commodity benefits from having a unique identifier that can unambiguously be used by consumers to identify what it is that they are purchasing.
	The electrical industry should not repeat the mistake made in other industries by permitting the creation of identifiers in an unplanned and uncontrolled manner. A common problem within the financial industry now is competing identifiers both standards based and proprietary. The industry should look to best practices in industry such as ISBN, IEEE MAC Addressing, and the potential of the Distributed Object Identifier.



	Identifier source
	Identification of the source of the product identifier.
	Consumers located in an area with low transmission congestion

	Product Type
	A product type.
	Attempt to fit the product type within already in place ontologies or product classifications used within industry for trading energy.

	Product Subtype
	Electrical Energy may be divided into subclassifications such as Spinning, Non-spinning, reserve, etc.
	Use case analysis should be used to determine what types of product subtypes if any should be used.

	Unit of Measure for Product
	Unit of measure the product, such as MWh, KWh.
	Industry standard conventions should be adopted.


Pricing Attributes

	Attribute
	description
	Considerations

	Price
	Price of the product
	

	Price Type
	Type of price
	

	Quantity
	Quantity of the units expressed in the Unit of Measure
	

	Unit of Measure for the Price
	Unit of measure which is used to determine the price
	Markets exist where there is a need to differentiate between the unit of measure used to determine a price and the unit of measure that is used to specify the quantity of the product in a transaction.

	Currency
	Currency price in which the price is specified.
	


Product Attributes

	Source Location Identifier
	Location of the source of the electric energy 
	Electrical energy cost and value are greatly impacted by the distance between generation and consumption. Indicating the source of the generation is important in terms of pricing decisions on part of consumers and intermediaries.

	Source Location Identifier Type
	Type of location.
	The mechanism used to identify location can be defined in multiple sources based upon specific usage from control areas to GPS coordinates it is anticipated that there may need to be more than one method to identify a geographical location.

Where possible existing industry standards should be adopted to identify geographic locations.

	Time and Interval
	Interval of energy delivery
	Timezone conventions and use need to be unambiguously defined and agreed upon.

Daily blocks, hourly markets, 5 minute markets.

A decision in how basic product information will reference and interact with the WS-Calendar initiative being completed as part of PAP-04.

	Seller Identification
	Party information that details the party selling the product
	Should look to use established industry standards, preferably international standards if possible.


Consumers Attributes

All electricity consumers can be further differentiated based on their attributes listed in the table below. 
	Attribute
	description
	Examples

	Regulatory status
	Eligible for competition or not
	 

	Geographical region
	Location of consumer that impacts network costs 
	Consumers located in an area with low transmission congestion

	Universal service
	Mandatory supply requirement even if unprofitable 
	Hospital, Certain Manufacturing, Chemical processing, large scale data centers

	Fuel labeling appetite
	Preferences based on fuel type, particularly green
	Corporate clients marketing a “green reputation”

	Periodicity of demand
	In day, weekly, seasonal variation 
	In-day - Office buildings, Seasonal – recreational parks that are closed during winters 

	Price options 
	Standard tariff, indexed price, variable tariff based on market prices
	 

	Price responsiveness 
	High or low price responsiveness
	 

	Meter resolution
	High resolution (e.g. 15 min interval) or no resolution
	

	Economic buyers 
	Flexible demand based on economic power procurement
	Certain manufacturing

	Welfare status
	Cross subsidy, disconnection protection
	


� Taken from PAP-03 charter: http://collaborate.nist.gov/twiki-sggrid/bin/view/SmartGrid/PAP03PriceProduct


� The PAP 09 Document has an actor - Energy Service Provider - but it is defined only for deregulated retail markets in the document. We propose this actor as a generic one for regulated and deregulated retail markets.


� Much of the attribute work and the actors were derived from “Retail Dynamic Price, Product and Messaging Specification (DRAFT -2)” by Ed Cazalet.


� The consumers attributes are adapted from “Electricity Markets – Pricing, Structures and Economics”,  Chris Harris, 2006, John Wiley & Sons Publications, West Sussex, England.
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