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PAP03 – Working Document
Product characteristics of interest to energy consumers

Price, delivery schedule, quality, environmental characteristics, and regulatory characteristics

Actors

Consumers
At a high level consumers are classified into three categories – Industrial, Commercial Enterprises and Residential.  However, based on other characteristics, consumers can be further segmented into the following classifications:
	classification
	description
	Examples

	Regulatory status
	Eligible for competition or not
	 

	Geographical region
	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 


	classification
	Description
	Examples

	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
	


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

	Demand management
	Smart meters with dynamic pricing
	Utilities, all consumers 
	Price goes up and consumer reduces use

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

Price is still up between 2:30 and 5:30. Homeowner starts appliance at 5:10. UI on appliance notifies that waiting for 20 minutes to run will get lower prices.



	Real-time load balancing
	Smart appliances
	Consumers, appliance manufacturers 
	

	Optimized energy management 
	Smart “controlling” devices (thermostats)
	Consumers, device manufacturers, energy management service providers 
	Price is scheduled (or anticipated) to go up between 2:30 and 5:30 this afternoon, EMS requests BAS to pre-cool (over0cool) space until 2:30



	Decentralized supply 
	Distributed Generation Technologies, Net metering standards
	Consumers, technologies providers, micro-grid operators, utilities 
	Price goes up and generation source comes on line



	Consumer choices based on environmental attributes
	Environmental data visualization
	Utilities, consumers
	Customer is price in-sensitive, but desires to using Wind Power whenever available. Un-branded (un-attributed?) power is priced as above, but Wind Power usually picks up at 5:00 each day and blows until midnight during this season. Consumer goes to start appliance at 4:00, As above, appliance offers to hold off until 5:00 wind, or until 5:30 wind / reduced price.

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 
	
	
	Hospitals (such as life support systems),

chemical plants



	Climate Impact Adjusted Pricing
	
	
	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.




Existing common standards for data communication
IEC (International Electro-technical Commission) Standards
EPRI Utility Communications Architecture (UCA)
ANSI (American National Standards Institute) Standards 
ZigBee 
Other Standards
NAESB – Business Practices
OASIS
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