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Executive Summary

Introduction
The Load Management/Smart Grid Sub-workgroup (LM/SG SWG) of Workgroup #6 (WG6) was to focus on “Rethinking Governance and Energy Efficiency Policies.”  The group agreed to meet weekly by conference call.

The LM/SG SWG was asked to identify what parts of the Smart Grid concept are in and out of the Taskforce work.

Task 1:  Clarify scope of load management and Smart Grid topics appropriate to the exercise.

Task 2:  Review load management programs and determine best practices.  Determine customer reactions (good and bad) to load management programs.  What has worked and what hasn’t?  Define the objectives and characteristics of a Smart Grid system in the Northwest (NW).  Make recommendations regarding current and future Smart Grid application.

The LM/SG SWG first established a work plan to place focus on key issues and to be able to provide a work product in a timely manner.  The following were the key elements of the LM/SG SWG work plan:

Scope

The Subgroup will work collaboratively to:

1. Collect materials regarding the current state of load management and Smart Grid efforts (including work regarding the cost effectiveness of each), with an emphasis on the NW, and prepare a brief description of that state;

2. Assess the contribution that load management and Smart Grid can make to significantly increasing the efficiency with which the NW uses energy to do work (in the physics sense);

3. Identify whether any policy barriers exist to achieving that contribution;

4. Make recommendations on actions the Executive Committee can endorse and/or take in pursuit of that contribution.

Working Definitions

The LM/SG SWG established the following working definitions:

Load management:  Technology and/or behaviors in use at a given customer’s premise that enable the customer, directly or indirectly through devices installed on his or her equipment and appliances, to reduce the use of electricity during peak times.  Examples include:

· Rate designs:  time-of-day, real-time pricing, critical peak pricing, demand buy-back

· Behaviors:  manual, semi-automated, or automated management of on-premise equipment and appliances in reaction to the various rate designs

· Devices:  utility-controlled management of equipment or appliances on the customer’s premise via communication by pre-arrangement with the customer, typically with compensation to the customer in the form of a bill credit.  This can include devices producing site generation, storage, or loads.

Smart Grid:  The convergence of digital information technology and the electrical power grid to enhance communications and control capacities.  A properly planned, designed, implemented, and operated Smart Grid will:

· Enable active participation by consumers

· Accommodate all generation and storage options, including distributed generation

· Enable new products, services, and markets

· Provide power quality for the range of needs in a digital economy

· Optimize asset utilization and operating efficiency

· Anticipate and respond to system disturbances in a self-healing manner

· Operate resiliently against physical and cyber attack and natural disasters

The first three characteristics relate directly to the efficiency of how the NW uses energy to achieve work.  The fifth characteristic relates to the energy efficiency of the NW grid itself.

These concepts are not mutually exclusive.  With respect to “devices,” the difference between load management and the Smart Grid is one of degree and integration, rather than nature.  Load management behaviors will affect energy efficiency with both types of technology choices.
Recommendation

Foster Regional Load Management/Smart Grid (LM/SG) Cooperation/Coordination

Action Recommended

Form a group of interested persons from the region’s utilities, governance, and non-profit sectors to (1) share information and experience about emerging technology and practices in the areas of load management and Smart Grid; (2) lead regional efforts on analysis and research value of capacity, reliability, and energy efficiency associated with LM/SG; (3) assess and monitor the state of applicable LM/SG regulations and legislations; and (4) assemble and share information of the impacts that LM/SG technologies and applications will have on low and limited-income households.

Background and Rationale

· More analysis and research is needed to evaluate the potential amount of energy efficiency that may be accomplished through LM/SG activities.
· The grid must contain significantly more “intelligence” than currently as we transition to a two-way flow of power, support customers in developing strong energy management practices that enable them to reach their financial and environmental goals, and strive for the high reliability the system will require for increasingly sensitive electrical applications.

· Load management is already important in parts of the country that have faced capacity constraints far earlier than the Northwest.  As the Northwest adds additional intermittent resources, however, and the hydroelectric system reaches the limit of its ability to provide large amounts of on-demand and extended capacity, load management will become increasingly important in the Northwest as well.

· Individual utilities and personnel within various government agencies and non-profits are currently engaged in research, experiments, and projects pertaining to both LM/SG.

· Significant activity is occurring at the federal level and in several national groups, the activities of all of which are time-consuming but important to follow.

· The residential sector cannot meet its full energy efficiency, demand management, and carbon reduction potential if such a large proportion of the sector are living in energy inefficient dwellings and utilizing appliances that do not have the capability of effectively interfacing with the Smart Grid; effective evaluation and assessment needs to occur regionally.
· The Energy Independence and Security Act of 2007 already requires that state commissions consider some Smart Grid.  Close monitoring of regulatory activity and effective communication to the region would be beneficial.  It could also lead to coordinated lobbying activities.

· While the capability of the NW hydro system has not yet been exhausted, it seems inevitable that the region will need new ways to cover peak loads and ancillary services in the foreseeable future.  Completion of the Sixth Power Plan by the NWPCC is intended to give us a better understanding of this situation.  The assessment of costs should include both the short-term and long-term perspectives.  More analysis and research is needed to evaluate the potential value of meeting these capacity needs with LM/SG activities.
Answers to EC Questions
What is the value added to the region of the recommendation?  Why is it important?

· More analysis and research is needed to evaluate the potential amount of energy efficiency that may be accomplished through LM/SG activities.
· Coordination and cooperation could significantly speed the region’s realization of benefits/risks from load management and adoption of Smart Grid components, as well as lessen the chance of costly mistakes.

· Such efforts depend on the continued willingness of regional entities to provide in-house resources and potentially funding.  If managed effectively, this group could lead to more effective use of funds and may better position the region (through BPA) to secure grants.

What is not occurring now that we should be doing?

· The region has no process or forum through which it can coordinate efforts, particularly with respect to research and experimentation, share learnings, or cooperatively design and fund major work that would advance the region’s understanding of benefits, risks (e.g. impacts on low/limited-income customers) and costs associated with both LM/SG.

Is there a way to do things more efficiently than what we are doing today?

· Coordination and cooperation could significantly speed the region’s realization of benefits from load management, impacts on low/limited-income customers and adoption of Smart Grid components, as well as lessen the chance of costly mistakes.

How would you suggest that your recommendations be implemented?  Who and how?

A group sponsored/supported by NWPPC, NEEA and BPA, and having NWPCC act as facilitator, may be the best approach for this group, using an informal letter of intent to guide its formation and include a date certain by which the region will assess the effectiveness of the group.  Participation from regional IOU utilities, publicly owned utilities, regional stakeholders (e.g. low/limited-income representatives), national labs, universities, large business, technology centers (e.g. NCAT) to attend meetings and staff projects identified by the group would provide diverse viewpoints and broader acceptance.  The group could agree on simple cost sharing for work beyond the time or experience capabilities of the in-house resources, such as detailed cost-benefit studies.  Governing bodies, such as the state public utility commissions, public utility boards and member organizations, and other state government agencies should request that the group provide an annual report of its activities, findings, and plans for the following year.

Further, we suggest this group have a defined life (e.g. 3 years) and an obligation to poll whether it should continue thereafter before going further.  In essence, the groups above would re-up to their roles.

Is there strong support within your Workgroup for the priority recommendations?

Yes – if managed effectively and efficiently, with clear goals and purpose defined.

Introduction
The following is a summary of the Load Management/Smart Grid Sub-workgroup (LM/SG SWG) of Workgroup #6 (WG6) which was to focus on “Rethinking Governance and Energy Efficiency Policies.”  The key question of WG6 is

How do we optimize the alignment of regulatory practice with public policy goals?
The following guideline was provided the LM/SG SWG:

Load management/Smart Grid can involve many aspects of a utility’s interaction with customers’ load.  This can range from automatic meter reading to real-time communication of electricity usage/price to the customer.  Typically, it includes the ability of the utility to control the timing of appliance use to control peak loads on the utility system.  Smart Grid is a new, broad term that can encompass activities ranging from power generation to transmission to distribution to end-use customers.  For this exercise, the workgroup should identify what parts of the Smart Grid concept are in and out of the Taskforce work.

Task 1:  Clarify scope of load management and Smart Grid topics appropriate to the exercise.

Task 2:  Review load management programs and determine best practices.   Determine customer reactions (good and bad) to load management programs.  What has worked and what hasn’t?  Define the objectives and characteristics of a Smart Grid system in the Northwest.  Make recommendations regarding current and future Smart Grid application.

The LM/SG SWG first established a work plan to place focus on key issues and to be able to provide a work product in a timely manner.  The following were the key elements of the LM/SG SWG work plan:
Scope

The Subgroup will work collaboratively to:

1. Collect materials regarding the current state of load management and Smart Grid efforts (including work regarding the cost effectiveness of each), with an emphasis on the NW, and prepare a brief description of that state;

2. Assess the contribution that load management and the Smart Grid can make to significantly increasing the efficiency with which the NW uses energy to do work (in the physics sense);

3. Identify whether any policy barriers exist to achieving that contribution;

4. Make recommendations on actions the Executive Committee can endorse and/or take in pursuit of that contribution.

Background (from the NEET Work Plan)

Load management/Smart Grid can involve many aspects of a utility’s interaction with customers’ load.  This can range from automatic meter reading to real-time communication of electricity usage/price to the customer.  Typically, it includes the ability of the utility to control the timing of appliance use to control peak loads on the utility system.  Smart Grid is a new, broad term that can encompass activities ranging from power generation to transmission to distribution to end-use customers.
Work Process

Step 1 – collect information (reports, programs, policies, legislation, etc.)

Step 2 – organize and share information across workgroup/decide which is Smart Grid or load management focused or both

Step 3 – decide which information is most useful for group’s scope/which are best practices/determine if there is enough information available for the group to continue

Step 4 – determine objectives and characteristics of Smart Grid and load management that relate to the scope of this group and how they can advance the efficiency with which this region uses energy 

Step 5 – review current policies and legislation and identify gaps where they do not support Smart Grid/load management initiatives that may advance energy efficiency measures
Step 6 – identify preliminary strategies and draft policies

Step 7 – finalize policy recommendations
Schedule

The group agreed to meet weekly by conference call on Thursdays at 1:15 PM.
Working Definitions

The LM/SG SWG established the following working definitions:

Load management:  Technology and/or behaviors in use at a given customer’s premise that enable the customer, directly or indirectly through devices installed on his or her equipment and appliances, to reduce the use of electricity during peak times.  Examples include:

· Rate designs:  time-of-day, real-time pricing, critical peak pricing, demand buy-back

· Behaviors:  manual, semi-automated, or automated management of on-premise equipment and appliances in reaction to the various rate designs

· Devices:  utility-controlled management of equipment or appliances on the customer’s premise via communication by pre-arrangement with the customer, typically with compensation to the customer in the form of a bill credit.  This can include devices producing site generation, storage, or loads.
Smart Grid:  The convergence of digital information technology and the electrical power grid to enhance communications and control capacities.  A properly planned, designed, implemented, and operated Smart Grid will:

· Enable active participation by consumers

· Accommodate all generation and storage options, including distributed generation
· Enable new products, services, and markets

· Provide power quality for the range of needs in a digital economy

· Optimize asset utilization and operating efficiency

· Anticipate and respond to system disturbances in a self-healing manner

· Operate resiliently against physical and cyber attack and natural disasters

The first three characteristics relate directly to the efficiency of how the NW uses energy to achieve work.  The fifth characteristic relates to the energy efficiency of the NW grid itself.

These concepts are not mutually exclusive.  With respect to “devices,” the difference between load management and the Smart Grid is one of degree and integration, rather than nature.  Load management behaviors will affect energy efficiency with both types of technology choices.
Findings

Federal Activity

· Energy Policy Act of 2005 
The Energy Policy Act of 2005 added five new standards to Public Utility Regulatory Policies Act (PURPA) related to: 

•  Net metering 

•  Fuel sources 

•  Fossil fuel generation efficiency 

•  Interconnection 

•  Smart metering and time variable rates 

PURPA was passed by Congress in 1978 and subsequently amended.  The original law enacted policies that were intended to foster energy conservation efforts undertaken by electric utilities; to encourage efficiency of electric utility resources; and to support equitable rates for electric utility customers.  Among other things, the law passed in 1978 included six standards related to ratemaking practices:  cost of service, declining block rates, time-of-day rates, seasonal rates, interruptible rates and load management techniques. 

The Energy Policy Act of 1992 added integrated resource planning, conservation, demand management, and power generation efficiency investments to the original list of PURPA standards.  Since that time, electric utilities have embraced integrated resource planning methods that include both supply- and demand-side resources.  The law has allowed utilities and state regulatory authorities latitude in how to apply these standards to local utility circumstances. 

The Energy Policy Act of 2005 added:  “in undertaking the consideration and making the determination required under section 2621 of this title with respect to the standard for time-of-day rates established by section 2621(d)(3) and the standard for time-based metering and communications established by section 2621(d)(14) of this title, a time-of-day rate charged by an electric utility for providing electric service to each class of electric consumers shall be determined to be cost-effective with respect to each such class if the long-run benefits of such rate to the electric utility and its electric consumers in the class concerned are likely to exceed the metering and communications costs and other costs associated with the use of such rates.”
· Energy Independence and Security Act (EISA) of 2007
The keys points of the EISA of 2007 related to LM/SG were

· Announces that it is the policy of US to support modernization of nation’s electricity grid 
· Identifies 10 SG “characteristics” and 9 SG “functions”
· Establishes a Federal Smart Grid Task Force
· Gives several mandates to DOE, including:
· Every 2 years, report on status of SG deployments nationally and government barriers

· Lead SG R&D and demonstration programs

· Makes it the responsibility of the National Institute of Standards and Technologies to coordinate development of a SG “framework” that includes protocols and standards to “achieve interoperability” of SG devices and systems

· Requires that each state start a proceeding by December 2008 and conclude it by December 2009 to consider:
· Requiring utilities to evaluate suitability of SG investments BEFORE deploying any “NON-advanced grid technologies”

· Authorizing utilities to recover costs for SG deployments and earn reasonable rate of return on associated capital

· Authorizing utilities to recover cost of equipment made obsolete by SG deployments

State/Province Activity

Legislative

· Washington

In 2007, SENATE BILL 6112 was proposed and first read on February 22, 2007.  It read
AN ACT Relating to smart grid energy technology; amending RCW 82.63.010; adding a new section to chapter 43.21F RCW; adding a new section to chapter 82.08 RCW; adding a new section to chapter 82.12 RCW; providing an effective date; and providing expiration dates

Sec. 1. A new section is added to chapter 43.21F RCW to read as follows:

(1) The state energy office within the department of community, trade, and economic development shall develop a strategic plan for public and private collaboration to promote more efficient use of current electrical transmission and distribution systems.  The plan shall include recommendations for appropriate legislative and administrative policy changes, tax credits, and legislative appropriations.  The plan shall also recommend proposals for creating and strengthening public and private partnerships to promote smart grid energy improvements, proposals for federal financial assistance, expenditures for research and development programs, and enhancement of smart grid business development in Washington State.  The finalized strategic plan shall be provided to the governor and to the appropriate committees of the senate and House of Representatives by January 1, 2008.

(2) No later than December 1, 2008, the department shall adopt rules creating a tax credit certification process for smart grid energy technologies that promise to significantly improve the reliability, efficiency, and environmental integrity of electrical transmission and distribution systems.  The rules may not take effect until after the end of the next regular legislative session.  “Smart grid energy technology” has the same meaning as provided in RCW 82.63.010.

It also proposed adding the following definitions:

(17) “Smart grid energy technology” means a technology certified under the provisions of section 1(2) of this act and developed with the intent to significantly improve the reliability, efficiency, and environmental integrity of electrical transmission and distribution systems, and may include advanced metering, load management, and control technologies, high-temperature superconductor technologies, the development and use of advanced grid design, operation, and planning tools, and advanced energy delivery, storage and transmission technologies, materials, and systems that contribute to significant load reductions or enhancements in reliability, operational flexibility, or power-carrying capability within electric transmission or distribution systems. 

(18) “Smart grid energy technology product development” means research, design, and engineering activities performed in relation to the development of smart grid energy technology.

Finally, it proposed certain tax exemptions for products and services related to Smart Grid technology.

It was never entered into law.

· Oregon
The Oregon Legislature has neither considered nor taken action on Smart Grid or load management.
· Idaho

The 2007 Idaho Energy Plan was prepared by the Idaho Legislative Council Interim Committee on Energy, Environment and Technology.  This Energy Plan contains 18 policies and 44 actions that were approved by the Committee on a consensus basis.

The following policies were related to SG/LM:

· Idaho electric utilities should conduct Integrated Resource Plans (IRPs) that assess the relevant attributes of a diverse set of supply-side and demand-side resource options and provide an opportunity for public input into utility resource decisions.

· When acquiring resources, Idaho and Idaho utilities should give priority to (1) conservation, energy efficiency and demand response; and (2) renewable resources; recognizing that these alone may not fulfill Idaho’s growing energy requirements.

· The Idaho PUC and Idaho’s municipal and cooperative utilities should ensure that their policies provide ratepayer and shareholder incentives that are consistent with this priority order.

The Committee finds that demand-side resources, including energy conservation, energy efficiency and demand response, possess the best mix of low cost and low environmental impact, while contributing to fuel diversity and helping to grow Idaho’s economy by keeping dollars at home.  Local renewable resources also provide fuel diversity and help create jobs in Idaho.  Consequently, the Committee establishes conservation, energy efficiency and demand response as the highest priority resource for Idaho, and local renewable resources as the second highest priority.
The following recommended actions were or could be related to SG/LM:

E-1. All Idaho utilities should fully incorporate cost-effective conservation, energy efficiency and demand response as the priority resources in their Integrated Resource Planning.

The Committee intends that Idaho utilities should make cost-effective conservation, energy efficiency and demand response the highest priority resources in their IRPs.  The Committee recommends the “Total Resource Cost” perspective as the appropriate test of the cost-effectiveness of conservation measures, and provides the following definition of cost-effectiveness as guidance:  “Cost-effectiveness of a conservation measure means that the lifecycle energy, capacity, transmission, distribution, water and other quantifiable savings accruing to Idaho citizens and businesses exceed the direct costs of the measure to the utility and participant.”

E-7. Idaho’s municipal and cooperative utilities should annually report to the Energy Division their estimates of cost-effective conservation in their service territories, their plans for acquiring this resource, their conservation and energy efficiency expenditures, and their estimated savings in electrical energy (MWh) and peak capacity (kW) during the lifetime of the measures implemented.
E-8. Idaho should offer an income tax incentive for investments in energy efficient technologies by Idaho businesses and households.

The high initial cost of many energy-saving technologies is among the most important barriers to increased deployment of energy efficiency.  While the lifecycle cost of these technologies (including the cost of energy during the lifetime of the product) is lower than the cost of less efficient technologies, consumers typically demand very rapid payback periods for efficiency investments.  The state can help to lower the initial cost of these technologies by providing tax incentives.  Idaho’s current Residential Alternative Energy Tax Deduction allows an income tax deduction up to $20,000 over four years for solar, wind, geothermal and pellet stoves.  The Committee recommends expanding this program to include energy efficient technologies and provide an income tax incentive for businesses as well as residences.

E-9. Idaho should offer a sales and use tax exemption on the purchase of energy efficient technologies.

Idaho’s current state sales tax is 6 percent.  Under this recommendation, Idaho would not collect sales tax for a list of approved energy-efficient technologies.  This would provide a visible signal to customers encouraging energy efficiency at the time of purchase, and would at the same time educate the sales force about which technologies meet the state’s energy efficiency guidelines.

E-11. State government will:

i. Demonstrate leadership by promoting energy efficiency, energy efficient products, use of renewable energy and fostering emerging technologies by increasing energy efficiency in all facets of State government;

ii. Ensure that public facility procurement rules provide appropriate incentives to allow full implementation of cost-effective energy efficiency and small-scale generation at public facilities;

iii. Collaborate with utilities, regulators, legislators and other impacted stakeholders to advance energy efficiency in all sectors of Idaho’s economy; 

iv. Work to identify and address all barriers and disincentives to increased acquisition of energy conservation and efficiency; and
v. Educate government agencies, the private sector and the public about the benefits and means to implement energy efficiency.
· Montana

· On January 24, 2008, Greg Jergeson, Commission Chairman, Montana Public Service Commission (PSC), provided an update of PSC rulings and issues for the Energy and Telecommunications Interim Committee of the Montana Legislature.  He noted more emphasis should be placed on Smart Grid, demand-side management, and energy conservation and efficiency.

· The Montana Legislature has neither considered nor taken action on Smart Grid or load management.

· California
· Considering legislation comparable to the EISA’s SG provisions.
Regulatory

· Washington (WUTC)
· August 22, 2007, the Commission reaffirms its policy adopted in 1980 that time-of-day ratemaking is acceptable only if cost-justified. 

· The Commission finds and determines that it is not appropriate to require generally that electric utilities provide and install time-based meters and communications devices for each of their customers which enable such customers to participate in time-based pricing rate schedules and other demand response programs as specified in Section 1252(a) of the Energy Policy Act. 

· Commission expects that time-of-use metering and rate designs will be examined on a case-by-case basis in rate investigations or other proceedings considering the varying circumstances of each utility and each utility’s customer classes.

· Oregon (OPUC)
· IRP guidelines require evaluation of demand response resources on par with supply-side resources.
· OPUC recently approved PGE’s plan to install two-way meters throughout the service territory, including a component for accelerated depreciation of existing meters and means of addressing regulatory lag associated with the rapid deployment of the new meters.
· All active parties in the case other than residential consumer advocates supported a stipulation adopted by the Commission.  The stipulation includes conditions related to demand response programs, including filing a critical peak pricing experimental tariff for residential and small business customers first quarter 2009.  Residential consumer advocates viewed AMI technology as not sufficiently mature, disagreed with early retirement and accelerated depreciation of a limited number of “advanced” meters deployed in the recent past, found the net present value of operational cost savings benefits over 20 years insufficient, and were concerned that advanced metering could lead to mandatory time-varying pricing for residential customers.  (Citizens’ Utility Board UE 189 Testimony, December 21, 2007).

· Idaho Power plans to file soon for accelerated write-off of existing meters in its Oregon service area in preparation for advanced metering system-wide.
· Idaho (IPUC)
· In January 2007, IPUC considered the five new PURPA standards contained in the Energy Policy Act of 2005.  It declined to adopt the “Smart Metering” standard but will continue to implement cost-effective smart metering programs for each utility on a case-by-case basis.

· After reviewing the public comments, IPUC found it is not appropriate to adopt this federal standard.  While it concurred with the intent of the standard, its ubiquitous scope and implementation timeline are unrealistic.  It found that requiring smart meters across the board for each utility has not been demonstrated to be cost effective.  “Although we decline to adopt this federal standard, we find that the Commission embraces the spirit of the standard.”  In particular, IPUC has implemented smart metering communication programs for all three utilities.  For example, nearly a third of Rocky Mountain residential customers are subscribers of time-of-day service; Idaho Power has installed power line carrier AMR meters for more than 25,000 customers; and Avista is installing AMR devices on all of its Idaho meters by 2009.  In addition, Idaho Power also offers an Irrigation Peak Reduction program for its large irrigation customers and the A/C Cool Credit program for residential customers.  The Commission remains committed to implementing smart meter programs that are cost effective and that offer benefits to both the utilities and their customers.  It adopted staff’s recommendation that Avista and Rocky Mountain address the status of their smart meter programs in their next general rate cases.  In particular, Avista shall address the status of its current AMR program, its cost recovery proposal, and its plans for implementing time-of-use rates, demand responses, or other appropriate rate structures.  For its part, Rocky Mountain shall address the status of its time-of-day program, provide justifications for the existing rate differentials, and advise the Commission of any appropriate changes to its rate structures for its customers or classes of customers.

· Montana (MPSC)
No activity at this time.
· British Columbia

· In February 2007, Richard Neufeld, Minister of Energy, Mines and Petroleum Resources, announced the new BC Energy Plan:  A Vision for Clean Energy Leadership set aggressive targets in British Columbia for zero net greenhouse gas emissions, new investments in innovation, and an ambitious target to acquire 50 percent of BC Hydro’s incremental resource needs through conservation by 2020. 

· This will require building on the “culture of conservation” that British Columbians have embraced in recent years.  The plan confirms action on the part of government to complement these conservation targets by working closely with BC Hydro and other utilities to research, develop, and implement best practices in conservation and energy efficiency and to increase public awareness. 
· The BC Energy Plan’s 55 policy actions focus on the province’s key natural strengths and competitive advantages of clean and renewable sources of energy.  Among the highlights:

· Encourage utilities to pursue cost effective and competitive demand-side management opportunities.

· Explore with BC utilities new rate structures that encourage energy efficiency and conservation.
· Exploring new rate structures to identify opportunities to use rates as a mechanism to motivate customers either to use less electricity or use less at specific times.

· Employing new rate structures to help customers implement new energy efficient products and technologies and provide them with useful information about their electricity consumption to allow them to make informed choices.

Investor-Owned Utilities

· Washington

· Summary of PSE Time-of-Use (TOU) Program (Demand Response)

Puget Sound Energy (PSE) has over 1.5 million meters dating back to 2004 using an AMI system provided my CellNet.  CellNet has just purchased Hunt Technologies who makes PLC power line carrier equipment.  The PSE system is an early example of a one-way meter reading only project.  The system is capable of metering TOU rates.  A two-way system upgrade is now being studied. 

In most discussions of time-based billing for electricity, Puget Sound Energy’s experience is used as a reference case.  The Washington State utility installed smart meters and tested time-of-use pricing in 2001-2003 and learned some important lessons.  It was the energy crisis of 2000 and PSE faced unprecedented increases in wholesale energy costs.  Prices on the spot market were setting record highs, while droughts in the Northwest threatened to trim hydropower supplies.  During the morning and evening peaks, when customers’ power demands exceeded the resources available, PSE had to buy more than expected on the spot market at prices several times higher than ever before.

PSE executives knew that shifting enough demand from peak morning and evening periods into the mid-day and nighttime hours would reduce peak power demands and alleviate the problem.  With only a slight shift in consumer behavior, PSE could buy much less of its energy at record-high spot-market prices.

PSE proposed the Personal Energy Management program to the WUTC in early 2001.  Program participants could keep their energy bills steady, or even save money, with a few minor changes in their daily routines.  They could choose to run certain appliances at night or on weekends, and pay a lower price per kilowatt-hour (kWh), rather than place those demands on the utility during periods of peak energy consumption.  The Personal Energy Management (PEM) program was potentially a long-term solution to the supply and cost crisis.  In addition, it could help the utility use its power plants more efficiently, postpone building new power plants, and avoid costly expansions of its distribution infrastructure.  The WUTC approved a limited trial of a TOU tariff -- electric rates based on time of use -- starting May 1, 2001.
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Instead of visually checking meters and manually recording the readings, PSE invested in automated meter reading (AMR) technology to gather the data electronically, four times a day, over a fixed wireless network.  In addition to the investment in technology, PSE invested in marketing for PEM.  Public outreach efforts informed customers about the program and suggested ways to shift loads from peak to off-peak hours.  For many families, it would be as simple as running the dishwasher in the late-evening economy period, and doing the laundry on the weekend when standard flat rates applied.

During an initial test phase, PSE switched on the system, but did not yet apply the TOU rates.  It simply gathered baseline information that would later help the utility analyze whether customers responded to the TOU price incentives by shifting some of their demand from peak to off-peak hours.

PEM was launched in April of 2001 with a test group of 300,000 customers.  A control group of 100,000 more customers would participate, but remain on a flat-rate tariff without the price incentives.  A third group would have their consumption measured in the same way, but continue to receive only monthly summaries of their consumption at a flat rate, as before AMR.

PSE customers participated in PEM for about two years, during which time PSE learned some valuable lessons.  Those lessons would later benefit utilities who decided to deploy smart meters and apply TOU rates in other regions.  PSE felt that the concept works, customers understand it, and they are in fact willing to step up and make a change in their behavior if they’re given the right information.

As PSE hoped, customers shifted their loads according to the price incentives.  The average residential customer shifted 13 kilowatt-hours out of peak periods and into off-peak periods.  That four percent shift translated to about 25 Megawatts of reduced peak demand.

There were a few surprises for PSE from their PEM experience.  One was that some customers in the control group also shifted their loads, even though they didn't have the incentive of a lower price.  This may be reflective of customers’ desire to do the right thing, the effect of having the information and being educated about energy costs, short-term curiosity, or confusion about whether the TOU rates applied to them.

The second surprise was a net decrease in energy consumption among PEM participants, which PSE called the “conservation effect.”  They weren't asking people to use less energy, they were strictly asking them to move their loads.  Instead, they actually used less energy.  PSE received a measurable conservation effect of one to two percent, which is significant when multiplied by the thousands of kilowatt-hours involved.

PSE and the WUTC ended the PEM program in August of 2003, ahead of schedule.  There were several factors in the decision, first among them being the end of the current energy crisis.  Market power prices returned to near-normal levels, easing the financial pressure on PSE for meeting demand during peak hours.

Some observers feel that there was not enough of a differential between peak and off-peak electric rates to result in meaningful savings on participants’ energy bills.  Shifting 200 kWh in a month saved less than $2 for most customers.  The savings were reduced by a $1 per month charge added late in the program to help PSE to recover part of the meter-reading cost.  Without measurable savings on customers’ bills, observers felt the shift in behavior would be short-lived.

A larger price differential was not tested in Washington, but California utilities offer higher price differences in their TOU tariffs.  Those utilities experience three to four times as much energy shift among their customers -- about 15 percent. 

As PEM entered its second year, most PSE customers’ bills had actually increased by an average of $0.80 per month under the program.  With a larger rate differential, the WUTC was concerned that bills might increase even more.  After much discussion, the program was ended.

Today, even without TOU rates, PSE still gathers valuable data from the 900,000 smart meters in its AMR system.  The utility uses that data to help it control costs and improve customer service.  One such use is in the PSE call center, where customer service representatives help customers understand the source of sudden increases in their energy usage.  Another advantage of AMR data is that outages can be detected and isolated in minutes over the network, rather than waiting for calls to come in.

The greatest value from AMR may have yet to be realized:  Having made the technology investment, and having learned from experience how effective TOU rates can be, PSE is prepared to implement new programs in the future.

· Oregon
The IOUs have several load management/demand response programs, including time-of-day rates, the demand buyback, and real-time pricing.  As noted above, PGE is implementing advanced metering infrastructure.  See Note above regarding CUB UE 189 testimony.  In addition, PGE is encountering unfortunate cost issues with its AMI rollout.  PGE has currently spent 40 percent of its anticipated AMI project management O&M budget with only around 0.3 percent of the meters changed out.  Additional potential project costs may emerge from potential damage at customers meter boxes and related equipment.

Portland General Electric (PGE) has just announced a phased project with Sensus metering to provide 850,000 of the FlexNet AMI meters.  The system will enable on demand reads, remote connect/disconnect services, outage verification and remote firmware upgrades and future smart applications.  http://na.sensus.com/Module/PressRelease/PressReleaseDetail/electric?id=44
· Idaho
All investor-owned utilities have, at minimum, initiated smart metering technology.  Avista Utilities, in northern Idaho, began installing advanced meter reading (AMR) devices on electric and gas meters in 2005.  Rocky Mountain Power in eastern Idaho, formerly Utah Power, has offered time-of-day service for many years.  Idaho Power has implemented an AMR pilot program for more than 23,000 customers.  A recent federal report says Idaho ranks fifth in the percent of customers who use AMR, 16.2 percent.  Participants disagreed with or said they could not meet an 18-month deadline – by February 2007 – to have smart metering offered for all customer classes.  Instead, the standard should be based according to each utility’s distinct territories and customer base.
· Avista Summary

In 2006, Avista announced a 339,000-meter initiative for DR in Washington, Idaho and Oregon.  http://www.metering.com/node/6585.  More recently, Avista is conducting AMI pilots in Idaho using RF and PLC communications.  So far, it has installed over 40,000 electric PLC meters, 27,000 electric and gas RF meters under a fixed network.  Avista plans to complete its Idaho installations by the end of 2008.  http://www.smartgridnews.com/artman/publish/article_402.html
· Idaho Power Summary

Idaho Power Demand Response/Advanced Metering/Load Management Programs

Advanced Metering Infrastructure

On August 4, 2008, Idaho Power filed a request with the Idaho Public Utilities Commission (IPUC) for a Certificate of Public Convenience and Necessity that authorizes a plan to install Advanced Metering Infrastructure (AMI) technology throughout the utility’s service area.  

The three-year AMI implementation program will convert nearly all of the current power meters in Idaho Power’s service area to a technologically advanced model that will allow for both present and future benefits to the company and its customers. 

Those immediate benefits include fully automated meter reading and an improved outage management system.  Additionally, the new metering infrastructure provides a foundation for future customer programs and pricing choices.  One of the biggest obstacles in transition to a full AMI system is the substantial increase in data collection and data management. 

The company estimates the project will cost up to $71 million over the three-year deployment schedule.  However, Idaho Power stressed that the filing does not seek a change in customer rates at this time, but that rate impacts will be addressed in a subsequent proceeding after a deployment plan is approved by the IPUC.

In 2004, Idaho Power began Phase 1 of this project, installing AMI in the Emmett and McCall regions of the service territory.  Results were reported in 2005 and it was determined technically and financially feasible to expand this project to further regions.

Idaho Power proposes to install AMI throughout its service area through a systematic three-year deployment schedule starting in January 2009 and concluding in 2011.  The schedule would start with the company’s Capital Region that includes Boise, Meridian, Eagle, Kuna, in 2009.  In 2010 customers in the Canyon and Payette Regions, including Nampa, Caldwell, Payette and Ontario will convert to AMI.  The project will conclude in 2011 in the Southern and Eastern Regions that are comprised of Twin Falls, Hailey, Jerome, Pocatello and Salmon.

The actual meter exchanges will take place on a carefully planned schedule that follows meter-reading routes and progresses route-by-route and substation by substation until all of the required hardware is installed throughout the grid system.

Background

One of the many interests spawned during the western energy crisis of 2000 and 2001 was the idea that new metering technology, along with time-of-use (TOU) pricing could become part of the solution to future energy concerns.

As a result, the IPUC ordered Idaho Power to evaluate and subsequently report upon the viability of TOU metering programs and the deployment of Automated Meter Reading (AMR) technology.

Since that time the term AMR has evolved into the more inclusive term AMI, which includes not only the metering devices, but also the hardware, software, communications equipment, customer associated systems, and data management software.  Although the term has changed, the concept remains the same.  On August 31, 2007, the company filed, pursuant to commission order, an AMI implementation plan.  Attached is the filing to the Idaho PUC regarding Idaho Power’s AMI infrastructure and plans. 

Residential Demand Response

“A/C Cool Credit”

Idaho Power’s residential demand response program, A/C Cool Credit, is a voluntary summer A/C cycling program offered to customers in certain regions of Idaho Power service territory with central air conditioners during the months of June, July and August.  For each month the customer is signed up for the program, they receive a $7 dollar credit on their electricity bill (potentially saving $21 dollars over the entire season).  The customer has the opportunity to sign up or drop out of the program at any point during the year, but will only receive a credit for the months they actually participated. 

The A/C cycling program uses an installed remote controlled switch which allows Idaho Power to cycle the air conditioner weekdays from 2 PM to 8 PM.  The air conditioner is cycled in 15 to 20-minute intervals over a 2-4 hour period.  During a cycling event, customers can expect a 1-3 degree increase in their indoor temperature.

The A/C cycling program is designed mainly with the intent of load shifting to reduce peak demand and has minimal effects on actual energy savings as most customers increase off peak load to make up for the rise in temperature from the cycling event.

A/C Cool Credit began as a pilot in 2002 and was implemented as a permanent program in 2004 for certain Treasure Valley customers.  Currently, over 21,000 Idaho Power customers are signed up for the program, resulting in a potential demand reduction of 20 MW.  Idaho Power hopes to reach their goal of 40,000 customers by the summer of 2010.

Idaho Power also has approximately 150 customers that are in the Emmet Valley who have AMI A/C cycling switches.  The AMI switches store a cycling program, which is activated though a signal sent via the AMI power line carrier technology.  New cycling routines can be sent to the switches via the same power line carrier technology.

Attached is the 2004 filing to the PUC requesting the authorization to institute the AC Cycling Pilot Program.
Residential Energy Watch Program

The Energy Watch Program provides Idaho Power customers the opportunity to reduce their electric bills by shifting usage off of "critical peak" hours and onto other hours of the day for which the cost to provide energy is lower.  The Energy Watch Program is currently available to all residential customers in the Emmett Valley not participating in the A/C Cool Credit program whose energy usage equals or exceeds 300 kWh for each of the most recent 12 consecutive billing periods (or for all billing periods if the customer has less than 12 months of billing history).  There are currently about 60 customers participating in the Energy Watch Program.

Idaho Power’s AMI system enables the Company to offer this pricing program in the Emmett Valley because of the ability to collect hourly customer usage data via the AMI power line carrier technology.

Under the Energy Watch Program, residential customers are charged a flat energy rate for all kWh used during the summer season with the exception of the kWh used during an Energy Watch period.  The standard summer residential rate at Idaho Power is a block with one rate for 300 kWh or less and a higher rate for all usage over 300 kWh.  Energy Watch participants pay the lower block rate for all kWh usage except during the Energy Watch period.

During Energy Watch Periods, energy rates are substantially higher than the energy rate for all other hours.  Energy Watch Periods can occur on any weekday from June 15 through August 15, except for Independence Day when it falls on a weekday.  Energy Watch Periods are determined by Idaho Power.  Program participants are notified of the declared Energy Watch Period by 4:00 PM the day ahead by telephone and email.  All Energy Watch periods will be for the hours of 5:00 PM to 9:00 PM and will occur on no more than 10 days from June 15 to August 15, for a total of 40 hours.  Participants in the program pay the regular 5.8 cents/kWh during the non-event periods and over 20 cents/kWh during a scheduled Energy Watch event. 

Results from the program so far have greatly surpassed expectations, with consistent load reductions of approximately 40 percent during a called event.  Although Idaho Power is confident that this program can be successful on a larger scale, further analysis is needed to understand and determine any variables that may have led to this reduction to be much higher than expected.  Mainly, the voluntary sign up for this program could have a great impact on the participants understanding and want to drastically reduce load during an event, which data shows are mainly elderly customers on fixed incomes.  In addition, Idaho Power is also taking a deeper look into other demographic data of these customers and any geographic impacts that could result from running the program in a small region.  

Residential Time-of-Day Program

The Time-of-Day Program provides customers the opportunity to reduce their bills by shifting usage from the “on-peak” period, when the cost to provide energy is highest, to the “off-peak” period, when the cost to provide energy is the lowest.  The time-of-day pricing periods are only in effect during the summer season.  During the non-summer season, pricing is the normal base rate for residential customers, except those who participate in the A/C Cool Credit program. 

Time-of-Day Periods and Rates

Under the Time-of-Day Program, residential customers are provided price signals to encourage them to shift their energy usage to specific periods of the day.  The three time-of-day pricing periods for the summer season are defined as:

	Time-of-Day
(weekdays only)
	Summer Energy
Time Periods
	Rates*

	1 PM – 9 PM
	On-Peak
	8.9 cents per kWh

	7 PM – 1 PM
	Mid-Peak
	6.5 cents per kWh

	9 PM – 7 PM
	Off-Peak
	4.8 cents per kWh


The summer season begins June 1 and ends August 31.  Attached is the filing to the Idaho PUC to implement both the residential Energy Watch and Time-of-Day pricing programs.  
Similar to the Energy Watch program, collecting hourly usage information via Idaho Power’s AMI system enables the company to offer this pricing program.  In contrast to the Energy Watch program, it is possible to offer time-of-use pricing with a time-of-use meter with or without AMI.  With time-of-use meters, however the pricing blocks are pre-determined and must be programmed into the meter.  By using an AMI system, the pricing blocks can be altered at any time because the billing data is based on hourly information.

Irrigation Demand Response

“Irrigation Peak Rewards”

The purpose of this program is to turn off power to selected irrigation pumps during peak weekday hours (Interruption) in the summer months in order to produce a decrease in Idaho Power’s system summer peak. 

The program is an optional, supplemental service that allows Idaho Power to turn off the power to all specified irrigation equipment behind a customer’s metered service point on a regular basis with the use of an electric switch (timer).

In exchange for allowing Idaho Power to turn off power to the specified irrigation equipment, participating customers receive a monthly monetary incentive in the form of a demand credit.  This is paid on the basis of the kilowatt reduction as measured by the customer’s monthly Billing Demand.  Idaho Power began enrolling customers into the program in early 2005 in order to meet program capacity targets for the 2005 irrigation season. 

In 2007, the program consisted of 947 service points, which resulted in a maximum demand reduction of 37,441 kW.

· Montana
Little or no activity on SG/LM programs.
Northwest Publicly-Owned Utilities

· Milton-Freewater Light & Power (Milton-Freewater, OR)
Milton-Freewater Light & Power started a Radio Energy Management System (REMS) in 1986.  Using a small radio receiver placed in customers’ homes the city can control electric water heaters, electric central heat and air conditioning during times of peak use.  REMS is usually operated only three or four days per month.  Customers participating in this program receive discounts on their electric bill.  The city pays for the installation and materials of the REMS equipment.
· Tacoma Power (Tacoma, WA)
Tacoma Power’s Gateway project is an early example of Smart Grid techniques to merge electric and telecommunication technologies for better service and more cost-effective operations.  Approximately 800 miles of fiber and coaxial cable have been constructed providing Tacoma Power with a state-of-the-art telecommunication system with which it supports transmission and distribution operations, advanced metering, and retail and wholesale commercial services.  The network consists of a hybrid fiber-optic coaxial (HFC) system, which delivers two-way signals for cable TV, cable modem services, and advanced metering.

The Gateway project operates advanced meters at residential homes and commercial businesses.  Residential and commercial customers can access demand and consumption data collected in one-hour readings to manage energy efficiency.  Commercial customers also benefit from information showing phase and power quality attributes that enable them to correct potential problems before they occur. 

Gateway has currently installed 13,000 of a 20,000 residential meter project at a rate of 30 meters per day or 600 meters per month.  Older meters nearing end-of-life and areas with overhead construction are being targeted initially so that benefits in outage detection and management can be realized quickly.  Gateway is also installing meters in difficult access locations to make field investigations easier.  Installations in strategic locations throughout the system area are being planned to maximize outage detection.

The Gateway meters are remotely read every hour and billed automatically through the SAP system.  The residential meters can remotely connect and disconnect main AC power.  The meter also is capable of communicating data inside the home using Power Line Carrier (PLC).  A simple in-home web browser has been developed to support a Pay As You Go pilot program operated directly from the SAP billing engine.

Regional Organizations and Associations

· Bonneville Power Administration (BPA)
The Olympic Peninsula Project consisted of three inter-related projects:

1. GridWise Olympic Peninsula Project

2. GridWise Grid-Friendly Appliance Project

3. BPA’s Non-Wires Solutions Project

The three projects together utilized demand response, advanced communication systems, and a simulated real-time market to demonstrate the persistent, real-time benefits of GridWise technologies and market constructs.  The project demonstrated that local marginal retail price signals, coupled with the project’s communications and the market clearing process, successfully managed the bidding and dispatch of loads and accounted quite naturally for wholesale costs, distribution congestion, and customer needs.

Olympic Peninsula Project
The Olympic Peninsula Project was a field demonstration wherein residential electric water heaters and thermostats, commercial building space condition, municipal water pump loads, and several distributed generators were coordinated to manage constrained feeder electrical distribution through the two-way communications of load status and electric price signals.  The field demonstration took place in Washington and Oregon and was paid for by the US DOE and several NW utilities.  Price was found to be an effective control signal for managing transmission or distribution congestion.  Real-time signals at 5-minute intervals are shown to shift controlled load in time.  The behaviors of customers and their responses under fixed, time-of-use, and real-time price constraints were compared.  Peak loads were effectively reduced on the experimental feeder.
Grid-Friendly Appliance Project
Fifty residential water heaters and 150 new residential clothes dryers were modified to respond to signals received from under frequency, load-shedding appliance controllers.  Each controller monitored the power-grid voltage signal and requested that electrical load be shed by its appliance whenever electric power-grid frequency fell below 59.95 Hz.  The controllers and their appliances were installed and monitored for more than a year at residential sites at three locations in Washington and Oregon.  The controllers and their appliances responded reliably to each shallow under frequency event—on average of one event per day—and shed their loads for the duration of these events.  Appliance owners reported that the appliance responses were unnoticed and caused little or no inconvenience for the homes’ occupants.

Non-Wires Solutions Project
The Non-Wires Solutions Project sought to cost effectively delay or defer the need to upgrade transmission lines through the use of demand-side management and distributed generation.  The program used the Demand Exchange platform to work with five participants contributing a maximum 61 MW of curtailment.  Bids were offered on a day-ahead basis.

Project Conclusions (conclusions are defended in the full project reports at: http://gridwise.pnl.gov/)

· The project successfully managed a feeder and an imposed feeder constraint for an entire year using these automated technologies

· Market-based control was shown to be a viable, effective tool for obtaining useful price-based responses from single premises

· Market-based control was shown to be a viable, effective tool for obtaining useful price-based responses for the entire feeder

· Peak load reduction was successfully accomplished

· Internet-based communications performed well for the control of distributed resources

· Residents eagerly accepted and participated in price-responsive contract options

· Automation was particularly helpful for obtaining consistent responses from both supply and demand resources

· The ease of participation, automation and ability to override controls, or “friendliness” with which the project invited and practiced demand response may be a key to attaining the needed magnitude of resources

· Real-time price contracts were especially effective in shifting thermostatically controlled loads to take advantage of off-peak opportunities

· Municipal water pumps were successfully incorporated into the demand response mix

· While understandably constrained by environmental concerns, the project’s real and virtual distributed generators effectively prevented the overloading of a constrained feeder distribution line during peak periods

· Modern portfolio theory was applied to the mix of residential contract types and should prove useful for utility analysis

· Price-market participants responded to incentives offered through a shadow market.  The project demonstrated that demand response programs could be designed by establishing debit account incentives without charging the actual energy prices offered by energy providers.
BPA Post-2011 Rates

In 2012, BPA will change its wholesale rate structure to send a stronger demand signal.  Currently, BPA’s demand charge is low, approximately $2/KW, and has almost no time-of-use differential.  Also, BPA charges demand on the unpublished BPA system peak, making it difficult for utilities to manage their demand charges.
In 2012, BPA’s demand charge will increase to $6-18/KW, varying seasonally.  It will also be charged on the utility’s system peak, allowing each utility to have more control in managing their demand charges.  The time-of-use differential will still be negligible.  To avoid imposing an immediate, huge rate increase, BPA will “grandfather” in a portion of the utility’s current demand; however, the demand charge is expected to represent 15-25 percent of the utility’s wholesale power bill, an amount on par with other areas of the country.
· Northwest Power and Conservation Council (NWPCC)
· Fifth Power Plan – The Council recommends developing demand response programs or agreements between utilities and customers to reduce demand for power during periods of high prices and limited supply.  The Council recommends developing 500 megawatts of demand response between 2005 and 2009 and larger amounts thereafter.  Demand response has proven helpful in stabilizing electricity prices and in preventing outages.  The Council’s analysis shows that although it will probably be used infrequently, demand response reduces both cost and risk compared to developing additional generation.  Eight demand response actions were identified.
· Sixth Power Plan – The Council believes the Sixth Power Plan should address the issue of resource flexibility to meet hourly requirements more comprehensively.  The Council has developed a new demand forecasting system that better addresses both short-term and long-term patterns of demand.  Some flexible resources such as simple cycle turbines or water storage behind dams are traditional and well understood.  However, there are other alternatives that are less well understood and more difficult to assess with traditional models.  Some examples include demand response programs, various electricity pricing strategies, plug-in hybrid cars that can be charged or drawn down as needs vary, innovative storage technologies, improved wind forecasting, and ramping controls on wind turbines.  There are likely many other approaches to be considered and compared based on cost, risk, and other characteristics.

· Public Power Council (PPC)
PPC has not taken any official position on LM/SG initiatives.  ( Dave Ward spoke with Scott Corwin – he is confirming if PPC ever took any position on SG/LM in the past.)
Other Relevant Information

· Several recent studies have examined the cost effectiveness and/or benefits associated with Smart Grid investments and concluded that, on a lifecycle basis, these investments provide benefits far exceeding their cost [ref: San Diego study].
· Other studies have concluded that AMI and smart meter technology is still maturing and that it is not clear whether the current technology will prove to be cost effective and what the useful life of current AMI technology will be.  It may be beneficial to proceed slower, rather than faster, to see what lessons are learned from utilities that are installing these systems.  Further, there is concern about the impact that AMI and smart meter technologies will have on low- and limited-income customers, particularly if they are used as platforms for time-of-use and/or critical peak pricing rate designs.  (Advanced Metering Infrastructure, What Regulators Need To Know About Its Value to Residential Customers, National Regulatory Research Institute, Nancy Brockway, February 13, 2008, and Smart Meters, Real Time Pricing, and Demand Response Programs; Implications for Low Income Electric Customers, Barbara Alexander, May 30, 2007)
· A major component of SG is AMI.  Numerous utilities around the country are planning to implement or in the midst of implementing AMI.
· Xcel is engaged in the “Smart Grid City” project in Boulder, Colorado, implementing numerous SG technologies in that medium-sized city.
· Capgemini conducted a survey aimed at developing a national energy perspective among the members of the National Association of Regulatory Utility Commissioners (NARUC).  The survey was completed by 42 states.  According to the results of the survey, the majority of states believe that energy efficiency is a priority, and 24 states are considering time-of-use (TOU) or other dynamic pricing mechanisms as a tool to encourage efficiency and conservation, while five states have dynamic pricing available, one state has it under review and three states have yet to make a decision.  Nine states are not considering dynamic pricing.

· International standards:
In many ways, Europe is ahead of the US in terms of Smart Grid, DR, and TOU.  An example would be Echelon’s deployment of 27 million smart meters with Contatore Elettorinico in Italy starting in 2006.  Echelon is a Silicon Valley spin-off from Apple.  http://www.echelon.com/company/press/2006/ltr_enel.htm
However, Echelon has very few meters deployed in the US market, perhaps less than 1,000 meters including a recent pilot program by Duke Power in North Carolina.  The reason is that the meter standards and even the plant design are very different in the US from that in Italy.  The two major differences are that in Italy the number of customers behind one transformer is 30 to 40.  While in the US, the average is three to four customers.  This makes the technology used by Echelon (Lonworks) inefficient in the US market.  The second difference is the European IEC standard for meters is very different from the US ANSI standard.  The fundamental differences are mechanical, with the European meters looking more like a mailbox and not having the plug-in meter socket used in the US ANSI systems.

The European standards are also quite different for telecommunications networks.  The European data standard ETSI is incompatible with the US standards.  The recently developed high-definition television standards are also different and incompatible.  The US standard broadcast uses a modulation called 8VSB and the European standard uses OFDM.  It is unclear if and when we will see more cooperation and standardization in the US and European markets.

Opportunities for Efficiency Associated with LM/SG

· Lower-cost means for meeting capacity needs, particularly in consideration of avoided transmission and distribution expense

· Better ability to match load to variable, renewable resources such as wind and solar

· Improved utilization and performance of grid components, such as reduced line losses and avoided addition/modification investment

· LM programs and SG investments (particularly in information) can create consumer demand for energy management technologies and services, leading to both peak and energy reduction

· There have been successful LM projects (not related to SG) that use simple communications control (pager, phone, PLC)
· One of the advantages that cannot be underestimated is the amount of customer data that results from a SG or smart meter program.  This data can be used to help customers reduce energy usage and help utilities identify energy efficiency opportunities and marketing focus.

· SG can also assist with energy efficiency opportunities on the transmission and distribution system (feeder balancing, efficient feeder and transformer loading, etc.).
Opportunities Associated with Distributed Generation and Storage/SG

· Beginning SG deployment now anticipates integration of plug-in vehicles and distributed generation and allows multi-year program to create capability (see Google’s RechargeIT.org).
· Distributed generation causes problems by producing too much at certain times.  This can be managed by virtual storage on the grid, or with physical storage.
· Physical storage can be in the form of batteries, flywheels, compressed air, pumped hydro, and potentially operating water heaters to store energy as heat.

· Plug-in electric vehicles can serve as manageable demand and as distributed generators with battery stored energy which can be tapped by a Smart Grid. 

Challenges/Issues Associated with LM/SG

· Continuing depressed value of capacity in the NW because of large hydro system

· Evolving and changing technologies for SG; interoperability standards still under development

· Lack of information on cost effectiveness, cost-benefit specific to region or individual NW utilities

· Impacts on low-income and limited-income customers

Other Thoughts

Distributed Energy Generation (DER) and Storage, in the Smart Grid of the Future

The definitions of Demand Response/Smart Grid sometimes exclude or under estimate the potential for the Smart Grid to improve the value of, and thereby accelerate growing diversity and number of, distributed generation applications feeding into the grid.  One problem with distributed generation is the possibility of excess generation at a localized site.  This can be managed to a much higher level if storage or generation control devices are integrated to accommodate the growth in distributed generation in concert with a Smart Grid.  Storage (batteries, pumped hydro, compressed air, flywheels, etc.) is generally assumed to be too expensive.  However, there are possibilities that will be commercially available in the near future (see Vehicle to Grid story below), and more is possible, but we must plan for it—make building Smart Grid ready.

Green Buildings need to also be Smart Buildings, a kind of construction that enables current and future Smart Grid integration and thus avoids lost opportunities as current technologies become commercially available.  See for example the article on the Boulder, Colorado, Smart Grid demonstration project, which notes storage batteries for residential PV systems, and remote sensing equipment and automated switches on lines and substations.  http://minnesota.publicradio.org/display/web/2008/09/26/smart_grid
Hybrid electric vehicles offer the potential to serve as interruptible loads AND scheduled generators; the so-called V2G technology is possible now with a net metering agreement with a utility.  RechargeIT.org, a Goddgle.org Project is promoting a test with their employees to accelerate the adoption of plug-in hybrid electric vehicles with PG&E.  http://www.google.org/recharge/overview.html
From Patrick Mazza’s blog, June 2007.  http://gristmill.grist.org/story/2007/6/8/144854/0193/
But the more serious long-term implication is that the grid cannot take on the tasks it needs to accomplish to reduce global warming pollution.  Look on the grid of today as if it were the old computer network with a mainframe computer at the hub and terminals at the end of the spokes.  The “mainframe” of the grid is the central power station.  Transmitting power out the spokes to end users is a relatively simple management task compared to a system in which power generators are distributed throughout the network and power flows are many-way.  Utility engineers typically resist distributed generation specifically because it makes their management task more complex.  Most states have now enacted net metering laws which require utilities to interconnect small-scale distributed generators, but cap the total amount in the system to avoid destabilizing the grid.

So far solar photovoltaic panels, small-scale wind-power generators, fuel cells, and other localized generators have not penetrated far enough into the market to raise much of a challenge.  But consider the moment at which breakthroughs are achieved and distributed generation experiences an explosive takeoff, as a number of observers project for solar PV power.  Then power distribution systems will have to be automated.  In effect, an information internet backbone will automatically route and manage the complex power flows of the energy internet.

Cogeneration is prospectively one of the largest distributed energy sources.  Building and industrial heat could be recycled to generate electricity on-site.  Interconnection to the grid can make the business case for a cogen unit, providing a market for surplus and a grid backup when the unit is down.  But utilities discourage these kind of connections, again, because they pose complex management problems.  Smart Grid systems will make cogen far more economically feasible.

In transportation, improvements in battery technology are stirring new interest in electrified options, including plug-in hybrids and pure battery vehicles.  Mass-scale electrified transport will require Smart Grid systems.  One function will be to match charging times to clean power availability.  For example, in many regions wind power tends to be generated at night.  A Smart Grid can send real-time signals to plugged-in vehicles alerting them to charge when turbine blades are turning.  Another Smart Grid function will be to manage vehicle-to-grid networks in which electrified fleets supply power to the grid as well as receive power from it.  Making intermittent renewables into a 24-7 power source requires energy storage, and our cars which generally sit parked 22 hours a day are an ideal match.  Smart systems will manage “V2G” networks.

An energy systems revolution is upon us, and the Smart Grid is at its very center.  In future installments I will drill down more into the capabilities and potentials of the Smart Grid, as well as the obstacles and challenges along the road there.  Meanwhile, for those who want to read up, check out my paper, “Powering Up the Smart Grid” for one of the most complete overviews of the topic.

Potential Policy Recommendations Under Consideration

The team then developed the following “Draft Potential Policy Recommendations Under Consideration”

· Value of capacity

· The region should fully support the NWPCC’s efforts to improve assessment of capacity in the Sixth Power Plan

· Regional IOUs should explicitly address capacity needs in their IRPs, addressing both short-term and long-term costs of capacity and fully including avoidable T&D associated with improved system load factors

· Pending a better sense of the value of load and energy management going forward, regional utilities should be encouraged and supported in robust experimentation to improve knowledge of the technologies, program designs, and customer preferences regarding load and energy management

· Load Management/Smart Grid applications may need to be developed that will accommodate both unanticipated increase and decreases in the region’s future renewable generation output.  As the region meets its RPS and carbon reduction targets with the installation of significant, renewable energy generation capacity future DM/SG applications may be called on to (1) reduce electric demand (traditional demand management); (2) increase electric (the inverse of traditional demand management); or (3) utilize new forms of energy storage (electric transportation fleets stored in “smart garages”) as the output from the renewable generation fleet changes with the vagaries of wind speed, sunlight, or tidal/wave forces.

· Establish Regional Load Management/Smart Grid Group

· Smart Grid technology (including AMI) is still maturing and it is not clear whether the current technology will prove to be cost effective and what the useful life of current AMI technology will be.  It may be beneficial to see what lessons are learned from utilities that are installing these systems.  This type of group could
· Track federal legislation and initiatives, assess any impacts to the northwest region and identify funding opportunities for LM/SG applications
· Review what other utilities have accomplished with successful LM/SG initiatives
· Review other demand response and load management that may not be linked to SG technology
· Share information on evaluating/assessing the cost effectiveness of LM/SG activities
· A cost-benefit analysis study is recommended for the region (Washington, Oregon, Idaho, Montana).  The study would address the energy efficiency related to load management and its ultimate integration with the Smart Grid.  All benefits including those that benefit society in general should be identified.  Such benefits could include reduction in CO2 emissions, climate change, mitigation of rising energy prices, enabling the broad penetration of renewable resources and their integration with the grid.  The study would involve participation of all stakeholders including consumers, state and federal regulators, utilities, energy suppliers and investment entities.  To engage all participants in the region, a dedicated website should be launched.  Funding for the study could be through private/public partnership.
· Standards:  The region should consider adopting an advisory position that the region supports open technologies and “mix and match” capabilities and those LM/SG technologies its utilities purchase will meet ANSI and any other standards.

· Smart Grid capability

· As part of IRP, regional utilities should assess the current state of their grids according to the metrics developed by the US DOE Office of Electricity Delivery and Energy Reliability (www.oe.energy.gov/documentsandmedia/Smart_Grid_Workshop_Report_Final_Draft_08_12_08.pdf) and address in their Action Plans any planned activities to change the results of these metrics over time, including the cost effectiveness of any proposed investments.

· States should consider adopting a requirement that utilities evaluate suitability of SG investments BEFORE deploying any “NON-advanced grid technologies,” similar to that in the federal legislation.

· States should investigate regulatory barriers to SG investment by utilities, including timing of investment recovery, handling of assets retired prior to the end of previously set depreciation lives, and effect of SG investment on revenues and whether it is appropriate to address any barriers found with generic policies or utility-specific proposals.

· Tax Exemptions/Permitting Modifications
· States should consider offering a sales and use tax exemption on the purchase of load management/Smart Grid technologies (material, services, etc.).
· States should consider offering an income tax incentive for investments for load management/ Smart grid technologies by businesses and households.
· The states should consider either reducing per-house permit fees or offering utilities bulk rates for demand response or Smart Grid equipment installations.  States should also consider a streamlined process for acquiring these permits.

· Low-Income and Limited-Income Customers
· Implementation of LM/SG initiatives may adversely impact low-income and limited-income customers.  Utilities should consider reviewing assistance programs to ensure they are in alignment with any new utility plan.
· Additionally, in order to fully realize the full energy efficiency and demand management potential of the Smart Grid, utilities and policy makers need to ensure that low- and limited-income customers’ dwellings are up to modern energy efficiency standards and that customers possess the necessary equipment, end-use device infrastructure and knowledge to fully utilize Smart Grid potential.  These customers represent 20 to 30 percent of the total residential customer base.  The residential sector will underperform against its full energy efficiency, demand management, and carbon reduction potential if such a large proportion of the sector are living in energy inefficient dwellings and utilizing appliances that do not have the capability of effectively interfacing with the Smart Grid.  The regional goal should be that all residential customers are fully participating in meeting the region’s energy efficiency and greenhouse reduction goals.
Final Recommendation

Foster Regional Load Management/Smart Grid (LM/SG) Cooperation/Coordination

Action Recommended

Form a group of interested persons from the region’s utilities, governance, and non-profit sectors to (1) share information and experience about emerging technology and practices in the areas of load management and Smart Grid; (2) lead regional efforts on analysis and research value of capacity, reliability, and energy efficiency associated with LM/SG; (3) assess and monitor the state of applicable LM/SG regulations and legislations; and (4) assemble and share information of the impacts that (LM/SG) technologies and applications will have on low- and limited-income households.

Background and Rationale

· More analysis and research is needed to evaluate the potential amount of energy efficiency that may be accomplished through LM/SG activities.
· The grid must contain significantly more “intelligence” than currently as we transition to a two-way flow of power, support customers in developing strong energy management practices that enable them to reach their financial and environmental goals, and strive for the high reliability the system will require for increasingly sensitive electrical applications.

· Load management is already important in parts of the country that have faced capacity constraints far earlier than the Northwest.  As the Northwest adds additional intermittent resources, however, and the hydroelectric system reaches the limit of its ability to provide large amounts of on-demand and extended capacity, load management will become increasingly important in the Northwest as well.

· Individual utilities and personnel within various government agencies and non-profits are currently engaged in research, experiments, and projects pertaining to both LM/SG.

· Significant activity is occurring at the federal level and in several national groups, the activities of all of which are time-consuming but important to follow.

· The residential sector cannot meet its full energy efficiency, demand management, and carbon reduction potential if such a large proportion of the sector are living in energy inefficient dwellings and utilizing appliances that do not have the capability of effectively interfacing with the Smart Grid; effective evaluation and assessment needs to occur regionally.
· The Energy Independence and Security Act of 2007 already requires that state commissions consider some Smart Grid.  Close monitoring of regulatory activity and effective communication to the region would be beneficial.  It could also lead to coordinated lobbying activities.

· While the capability of the NW hydro system has not yet been exhausted, it seems inevitable that the region will need new ways to cover peak loads and ancillary services in the foreseeable future.  Completion of the Sixth Power Plan by the NWPCC is intended to give us a better understanding of this situation.  The assessment of costs should include both the short-term and long-term perspectives.  More analysis and research is needed to evaluate the potential value of meeting these capacity needs with LM/SG activities.
Answers to EC Questions

What is the value added to the region of the recommendation?  Why is it important?

· More analysis and research is needed to evaluate the potential amount of energy efficiency that may be accomplished through LM/SG activities.
· Coordination and cooperation could significantly speed the region’s realization of benefits/risks from load management and adoption of Smart Grid components, as well as lessen the chance of costly mistakes.

· Such efforts depend on the continued willingness of regional entities to provide in-house resources and potentially funding.  If managed effectively, this group could lead to more effective use of funds and may better position the region (through BPA) to secure grants.

What is not occurring now that we should be doing?

· The region has no process or forum through which it can coordinate efforts, particularly with respect to research and experimentation, share learnings, or cooperatively design and fund major work that would advance the region’s understanding of benefits, risks (e.g. impacts on low/limited-income customers) and costs associated with both LM/SG.

Is there a way to do things more efficiently than what we are doing today?

· Coordination and cooperation could significantly speed the region’s realization of benefits from load management, impacts on low/limited-income customers and adoption of Smart Grid components, as well as lessen the chance of costly mistakes.

How would you suggest that your recommendations be implemented?  Who and how?

A group sponsored/supported by NWPPC, NEEA and BPA, and having NWPCC act as facilitator, may be the best approach for this group, using an informal letter of intent to guide its formation and include a date certain by which the region will assess the effectiveness of the group.  Participation from regional IOU utilities, publicly owned utilities, regional stakeholders (e.g. low/limited-income representatives), national labs, universities, large business, technology centers (e.g. NCAT) to attend meetings and staff projects identified by the group would provide diverse viewpoints and broader acceptance.  The group could agree on simple cost sharing for work beyond the time or experience capabilities of the in-house resources, such as detailed cost-benefit studies.  Governing bodies, such as the state public utility commissions, public utility boards and member organizations, and other state government agencies should request that the group provide an annual report of its activities, findings, and plans for the following year.


Further, we suggest this group have a defined life (e.g. three years) and an obligation to poll whether it should continue thereafter before going further.  In essence, the groups above would re-up to their roles.

Is there strong support within your Workgroup for the priority recommendations?

Yes – if managed effectively and efficiently, with clear goals and purpose defined.
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