Minutes of PNDRP meeting of July 15, 2010
Ken Dragoon, RNP

The first presentation of the meeting was a discussion of load control for providing power system balancing services for wind turbines by Ken Dragoon of the Renewable Northwest Project.  Ken began by describing the need for power system operators to hold resources that can respond on a minute to minute basis to variations in demand and production of electricity from expected levels.   Operators have always needed such resources but increasing amounts of variable generation (e.g., wind) have increased the need.  Providing balancing services with generators means that generation must be able to increase output quickly and also able to decrease output quickly.  Holding these balancing resources available has opportunity costs and operating them in the balancing mode imposes extra wear and tear, compared to steady state generation.  The result is that balancing services have significant costs. 
Ken showed data from the operation of Bonneville’s balancing authority in the second week in July that demonstrated how much of these balancing reserves are needed.  During this period Bonneville needed to quickly increase generation by about 1,000 MW, and also to quickly decrease generation by about the same amount, to address the combined effects of unscheduled variation in wind generation and unscheduled variation in demand for electricity.  

Ken explained that it will be possible to reduce the total amount of balancing service needed with improved operating procedures, such as shorter scheduling intervals and sharing balancing services between balancing areas.  In the longer run, there is considerable potential value in providing balancing services with energy storage, particularly thermal storage in such equipment as electric water heaters and in cold storage warehouses.  Thermal storage compares quite favorably in cost to other energy storage technologies such as batteries, flywheels and pumped hydro.  Ken cited Denmark as an example of a country where loads are used extensively to balance increasing amounts of wind generation and where plans are to pursue the strategy more aggressively in the future.


Ken also described a proposal to Bonneville’s Technology and Innovation program that includes the Renewable Northwest Project, EnerNoc, Ecofys US, Inc. and several other participants.  The project would test the concept of end-use thermal storage, such as electric water heaters, as a provider of balancing services and would analyze the value the concept could provide. 

The group discussed some practical questions of pursuing a strategy of balancing variable generation with thermal storage.  For example, if water heaters sometimes store water at higher temperatures, standby losses will be somewhat higher, increasing homeowners’ meter readings.  How should the power system compensate the participating homeowners?  Suggestions ranged from a straightforward payment to utility provision of water heaters and maintenance.  The latter option would have the possible advantage of giving the utility an investment on which it could earn a return.  Others in the group pointed out that the strategy would need more communication between power system operators and load control specialists than currently goes on. It was noted that solar water heating systems include a mixing valve, a necessary component for using water heaters for thermal storage, and solar systems would provide energy savings as well.
Paul Steffes, Steffes Corporation

Paul’s company has been in the thermal storage business for more than 20 years and has delivered nearly 100,000 storage devices over that time.  The company has sold space heating thermal storage systems over the whole period, and has recently developed a water-heating thermal storage system.  Both systems can be controlled to provide load- and wind-balancing to the power system.
The Steffes space heating thermal storage systems cover the range from residential to substantial commercial building scale, with flexibility as to the heating distribution system (e.g., forced air, hydronic).  In addition to providing power system balancing services, the thermal storage systems could be used to shift load from on-peak to off-peak hours, if diurnal variation in electricity costs make it attractive.  The thermal storage can also be used to accumulate renewable energy into a package that can be marketed as renewable water heating.  

Paul described the alternative modes of control that are available to the thermal storage systems, depending on the communication networks that are available.  The quality of control and the potential value of control increase with the capability of the communication network.

The group returned to discussion of practical questions of pursuing a strategy of providing balancing services with controllable load.  Topics of discussion included how to provide adequate incentive for end-users to allow utility control of their appliances (e.g., rate structure, direct payment), the effective lifetime of these systems (in the case of water heaters, depends on the age and quality of the water heater to which the control system is attached), and how to make this strategy financially attractive to the utility (will it be allowed to earn a return on investment?).

Karen Herter, Herter Energy Research Solutions, Inc.

Karen’s topic was “Customer Engagement Through Dynamic Pricing.”  She first made a summary point that a number of studies have shown dynamic pricing reduces peak loads about 10% to 50%, with the availability of automated controls associated with reductions at the upper end of the range.  She then described a number of pricing structures and notification options, noting that the customer’s responses to pricing signals involve three steps: receiving the signal, seeking information about his/her energy use, and implementing action.  

Karen said that experience suggests that some features of notification, including the number of notifications and the association of price with the notification, affect response significantly.  Other features, such as the method of notification and the magnitude of the price signal, seem to have less effect on response.  She reiterated that appliance controls that make response automatic or easier tend to increase response.  She said that the quantity and quality of other information available, and the type of interface used, have unknown effects on response.  Finally, she said in her view consumers should be able to choose notification and control methods and always have the option not to respond to an event.  

Karen said that consumers need help translating price signals and response options into benefits for them personally and they appreciate information about how the signals and options benefit the power system and society as a whole. She concluded by suggesting that customer-specific information be provided, both in terms of concrete options and costs and in terms of energy usage comparisons with other similar customers.

In response to a question about engaging customers before meters are in place, Karen said customers need to know how the system will benefit them personally, they need access to their energy usage information, and they need to be able to choose a rate that will allow them to save money on their bill if they buy controls. 

Lisa Schwartz, Regulatory Assistance Project

Lisa talked about the dynamic pricing and consumer behavior studies funded by the US Department of Energy under the Smart Grid Investment Grant program.  Her talk was based on a presentation by Chuck Goldman of Lawrence Berkeley National Laboratory, given at the National Town Meeting on Demand Response and the Smart Grid on June 24, 2010.  She pointed out that advanced metering infrastructure (AMI) is a key component of a smart grid and its benefits depend significantly on the impacts of innovations in retail electricity rate structures.  There have been a number of studies of the effects of rate structures, but these studies have not resulted in agreement on policy conclusions to be drawn by public utility commissions and other stakeholders.

The DOE-funded studies will be rigorous analyses of consumers’ response to dynamic pricing supported by AMI, controls and information.  Study plans proposed by about 10 utilities are being refined with the help of technical advisory groups made up of experts from LBNL, consultants and academics.  Most studies will get underway in 2011 and will run for two summers. Results will be available in 2012 and 2013. Questions included how studies are addressing self-selection bias if rate treatment is voluntary, public availability of data, and how DOE meta-analysis can be useful given that the utilities are studying different rate structures and have different control and information treatments.
Ahmad Faruqui, The Brattle Group

Ahmad Faruqui discussed the full range of rate structures – from flat rates to inclining block structures to critical peak and real time pricing – and their projected effects on energy use and bills.  He suggested 5 criteria against which to score various rate structures for determining which options to offer to customers.  He discussed a number of practical problems with various structures, such as the difficulty of designing rate structures that reflect market prices for energy (which in many cases don’t reflect long run costs including construction of new generation), but that also convey an appropriate incentive for demand response (which can avoid the need to incur construction costs).  He described combination structures such as “critical peak real time pricing,” which is based on wholesale energy prices with a capacity cost adder during critical peak hours. The adder could be based on the cost of building a combustion turbine (or other generation unit) that meets customer needs during critical peak hours.
The group discussed which rate options provide incentives for measures that provide long-term energy savings and demand response, such as smart, energy-efficient appliances. There was agreement that peak time rebates would not provide a sufficient incentive. Participants also discussed the tension between tying rates to current market prices while being mindful of long-term costs and having a sufficient difference between peak and off-peak rates to induce demand response. The group also was interested in recent studies Ahmad described that demonstrate low-income customers respond significantly to dynamic pricing and can save money on such rates. 
Ahmad also described the Demand Response Impact and Value Estimation (DRIVE) model, which the Brattle Group is developing for the Federal Energy Regulatory Commission.  The model allows users to estimate the potential value of demand response reflecting their specific circumstances.  There was interest in the group in learning more about the DRIVE model at a future PNDRP meeting.

Chad Gilless, Global Energy Partners
Global Energy Partners is managing the development and implementation of demand response pilot programs in the commercial and industrial sector for Bonneville.  They are looking for utilities who are priority firm customers of Bonneville, who are interested in participating.  Interested utilities would submit proposals before September 30.  Bonneville expects to choose two to six pilots. Bonneville is also looking for vendors of demand response equipment or services who are interested in collaboration.

Rich Sedano, Regulatory Assistance Project

Rich summarized the National Action Plan for Demand Response, released in June.  The Plan defines demand response broadly, including actions responding to economic or reliability concerns, actions that are dispatchable or non-dispatchable, actions that influence any part of the load duration curve (including actions to help integrate renewable generation) and storage.  A key tactic of the plan is to encourage the formation of a coalition of parties interested in encouraging demand response.  The specific form of this coalition is not specified in the plan, but the task of moving ahead has been passed to the US DOE.  

The general components of the Plan include communications, technical assistance to the states, and the development of tools and materials.  Rich asked the group what priorities they would advocate for the plan to pursue, and how they would engage with the national coalition.
Beginning next year, a quarterly report on demand response and pricing programs will be required of organizations responsible for demand response such as balancing authorities and load serving entities.  The North American Electric Reliability Council (NERC) will collect these reports.  Idaho Power would like to know if any utility is currently participating in the NERC data gathering process.
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