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Issues for the Tracking and Evaluation of Energy Efficiency Measures
Recommendations of the Keystone Energy Efficiency Alliance (KEEA)

Tracking

1. Examples of the various categories of energy efficiency measures for each customer class.

In order to reduce the cost of energy efficiency renewable energy credits or EERECs, it is essential to reduce the administrative and evaluation costs attendant to traditional program approaches.  Thus for residential and smaller commercial customers, it is recommended that the PUC develop a technical reference manual of measures whose savings are so predictable, and reliable and whose persistence is so well established that the administrative and measurement and verification (M&V) costs associated with them can be reduced to essentially counting them—or more precisely, to counting their numbers in excess of a baseline.  The baseline in many cases will be an accelerating rate of sales per year in a given area of Pennsylvania.  

This approach, often called “deemed savings” is well established in a number of states whose energy efficiency programs are more developed than Pennsylvania’s.  The examples which follow come, variously, from the “deemed savings” programs in California, Oregon, Idaho, Montana, Vermont, and Washington, and are also very consistent with the way energy savings are evaluated in New Jersey, New York, and other states with significant energy efficiency programs.
There are a number of ways through which utilities can increase the installation of these energy efficiency measures, including offering rebates, direct install programs, marketing, or public education efforts etc.  In any event, the EERECs can be calculated based on the increase in sales/installation in the given utility’s service territory on an annual basis.
Residential 
· New Home Construction:  Energy Star Homes Program
Residential and Small Commercial

· Appliances
High efficiency refrigerator

High efficiency clothes washer

High efficiency dishwasher

High efficiency clothes dryer

· Water Heating
High efficiency refrigerator

High efficiency clothes washer
High efficiency dishwasher

High efficiency clothes dryer

· Space Conditioning
Geothermal heat pump

High efficiency central AC

High efficiency room AC

Programmable thermostat

White roof coating

· Lighting

Compact fluorescent lamps (cfl)

High efficiency torchiere

Fluorescent hard wire (commercial)



Indoor lighting controls

High efficiency outdoor lighting with controls

LED exit signs

Commercial retrofits

Industrial and Large Commercial
· Motors

· Lighting

· Space conditioning

· Equipment upgrades

2. Cost-effective energy efficiency programs  

We note first of all that traditional cost-effectiveness tests, which are typically applied to regulated, utility-funded programs, do not apply to the AEPS implementation rules.  AEPS simply sets resource targets, and requires utilities to acquire sufficient resources to meet those targets. No specific cost-effectiveness provision is applied, as the AEPS mechanism is designed to be market based—utilities are expected to acquire the least-cost mix of resources that meets their resource targets.  In this context, cost-effectiveness is defined by the market, and energy efficiency will be acquired if it can be obtained at prices that compete favorably with other resource options.

If the Commission were to establish a method by which utilities can consistently determine the cost of energy efficiency resources, ample precedent and technical methods are available for this purpose. Most states operating energy efficiency programs today use a common set of cost-effectiveness tests, defined in the California Standard Practice Manual:  Economic Analysis Of Demand-Side Programs And Projects (2001 revisions).  The primary test used by most states is the Total Resource Cost (TRC) test, which compares the total benefits and total costs of individual efficiency measures and entire efficiency programs. Results of the TRC test can be expressed in terms of the levelized lifetime cost of saved energy, or as a benefit-cost ratio. The former expression would be more useful for an AEPS context, as it allows utilities to compare the cost of efficiency resources with other resource choices. 
The benefits included in a typical TRC test are avoided generation, transmission, and distribution costs in the electricity system under analysis. For regulated, vertically-integrated electric utilities, avoided generation costs are calculated based on capacity and energy costs of the most likely next unit of capacity addition. In a restructured market environment such as Pennsylvania’s, another basis for avoided generation costs must be employed. Options for such costs include PJM’s marginal generation costs, averaged over a recent period, and projected forward based on available commodity futures data from the New York Mercantile Exchange, and the federal Energy Information Administration.  Avoided transmission costs would come from PJM, and avoided distribution costs would come from EDCs.
3. Measurement and Verification  

For most customers, including all residential and small commercial customers, individual premise-level evaluation of metered consumption would not be needed.  Savings from measures whose deemed savings value is stable enough to merit inclusion in the AEPS Energy Efficiency catalogue, can be determined simply through documentation of measure installation, or on an aggregated basis, from a count of sales above a baseline level.  For some large customers it will be advisable to conduct an evaluation of metered consumption in order to determine energy savings.  In these cases the evaluation will have to net out consumption increases due to business expansion.  A properly planned evaluation should be capable of this level of analysis. The International Program Measurement and Verification Protocol (IPMVP) provides a widely-accepted framework for this sort of analysis.
4. Energy Star Program 

The federal Energy Star Program offers a number of opportunities to increase the reliability and accuracy of the AEPS EERECs.  Specifically the Energy Star ratings of appliances, lighting, heating, air conditioning and ventilation equipment will be very useful in determining eligibility for inclusion in the AEPS catalogue of allowable measures.  Because of its wide public recognition and acceptance, Energy Star is also extremely helpful in communicating directly to customers about eligible measures.  It is recognized among more than 65% of American consumers.

For Energy Star-certified products, such as home appliances and lighting equipment, energy savings are typically pre-determined based on federal test methods used to obtain federal certification. Such data, already available, would be used as part of the overall deemed-savings approach.

For whole buildings, the Energy Star Homes Program was developed by EPA to promote energy efficiency in new construction.  In order to merit the Energy Star Homes rating, a new home must be 30% more energy efficient than the local housing and energy code.  Many states, including New Jersey and New York have robust Energy Star Homes programs supported by the utilities, which are transforming their housing markets to build more energy efficient homes.  In contrast, Pennsylvania has several relatively small new homes developments which have been built voluntarily to the Energy Star Homes standard.  State law in New Jersey requires all affordable housing to meet or exceed Energy Star Homes standards.

In order to achieve the Energy Star rating, a new home must be independently inspected and tested to insure that the Energy Star Homes guidelines have been followed.  The cost of this inspection can be borne by the utility, as it is in New Jersey, or by the housing developer, as it is in Texas. In any event, the energy savings embodied in the Energy Star  home, as compared to a new home built to code, can be banked as AEPS EERECs.

5.  How can all customer classes participate? How to insure neutrality across energy sources?

The installation of measures in the AEPS Catalogue is indifferent as to customer class.  However, the key to the implementation of energy efficiency and the development of EERECs will be the actions taken by utilities to promote energy efficiency actions on the part of their customers.  Public education methods such as communication through the bill insert, and a complete listing of all approved energy efficiency measures on the utility’s website can be both inexpensive and neutral with respect to customer class.  Likewise, more active programmatic methods such as manufacturers’ rebates underwritten by the utility can also be neutral as to customer class.
Neutrality across energy sources can be accomplished through a simple conversion from Btus saved to kilowatt-hours saved.  This will be important in whole building programs such as the Energy Star Homes Program, because much of the energy saved in this program is heating and water heating, which are likely to be provided through natural gas, fuel oil, or propane in many parts of the state.

Evaluation
6.  Can other states’ evaluation methodologies be utilized?  If so, what states should be considered? What areas of these state evaluation standards need modification in order to fit Pennsylvania’s needs?  Please explain the modifications.

Evaluation methodologies from other states can be applied in AEPS implementation rules.  In fact, the AEPS will permit streamlining of approaches used in other states, in that the AEPS is a market-based standard, and utilities need not document program details to the extent required in states where regulatory approval is involved.  The AEPS program can borrow the technical core of evaluation methods from states such as New Jersey, New York, and Vermont.  We recommend the technical reference manual from the Efficiency Vermont program as an especially appropriate and comprehensive technical basis for AEPS implementation using a deemed-savings approach. 

The Efficiency Vermont technical manual’s core engineering data can be used without modification for some measures, especially those that are not sensitive to climate variation. For climate-sensitive measures, adjustments would be made to account for Pennsylvania’s heating and cooling weather conditions. 
Beyond these modest engineering modifications, a “front-end” rule set should be developed for the AEPS program, which would define the bases on which parties would submit efficiency  programs or projects for AEPS EERECs.
7. Depreciation 
Depreciation, that is, discounting of the nominal energy savings for a given measure type,  is incorporated into the deemed savings value.  The methodology used to determine the energy saved through the installation of a specific measure takes into consideration a number of factors including: nominal efficiency improvement, persistence of savings, likelihood of persistence (i.e. is the device likely to be removed by the occupant etc.), degradation of performance over time, and reliability of savings.  There is ample data from rigorous field evaluations from scores of utility and state programs over the past two decades to provide a sound knowledge basis from which to define the various depreciation factors.  

For example, assume that a protocol is to be established for residential compact fluorescent light bulbs. A review of evaluation data would be used to account for the following factors:

· Net average wattage reduction per lamp

· Average vs. nominal service life of lamps, taking into account premature failure rates

· Average premature removal rates of lamps

Such factors would be compounded into a combined depreciations factor.  As an illustration: let’s assume the net actual wattage reduction is 45 watts vs. a nominal 60 watts, and the average service life is 6000 hours vs. a nominal 10000 hours, and a removal rate of 20% is found from the review of evaluation data. Using these assumptions, the deemed savings value would be discounted, or depreciated, from the nominal 60 x 10000 = 600 kilowatt-hours, to 45 x 6000 = 270 kWh, minus a 20% early removal factor, for a net deemed savings value of 216 kWh.  This single value would then be applied on a bulk basis to the total number of bulbs installed .

This approach applies conservative depreciation factors to account for real-world experience, while still crediting legitimate, realistic savings levels. In order to reduce the costs involved in accounting and tracking of EERECs, it will be preferable to handle depreciation and all related issues in this manner. 
8. Will any of the evaluation techniques require sampling?  If so, what is the acceptable confidence interval and sampling error?

For most measures types, where deemed savings can be developed robustly as illustrated above, sampling techniques will not be required, other than providing adequate documentation that measures were installed. 
For new buildings, where savings are dependent on computer simulation in comparison to a baseline reference building, and where on-site construction practices influence energy savings performance, some level of sampling is advised. The Energy Star Homes program has established sampling guidelines that typically required about 15% of homes in a given development be site-tested to verify field performance.  
EPA’s Energy Star Buildings program, which is aimed at existing commercial buildings, requires the use of actual utility billing data, processed by a licensed third party through an EPA web-based benchmarking software, to document energy performance. In this program, 100% of buildings are verified with actual billing data in this way.

For new commercial buildings, the Leadership in Energy and Environmental Design (LEED) program requires that each building undergo commissioning, a process of field verification that its energy systems are performing as designed. This approach provides assurance that field performance will be consistent with design simulations.
For large energy service projects at major existing commercial, institutional, and industrial facilities, each project should be required to submit an M&V plan, under the guidance of a framework such as the IPMVP.  Based on the number and types of measures installed, and other aspects of the particular installations involved, some sampling techniques may be employed. However, these should be set on a case-by-case basis. They are typically negotiated between the energy service company developing the project, and the facility owner. Since the owner has a strong interest in assuring that savings are realized, the AEPS program can be assured that such projects will employ sufficiently rigorous M&V protocols, with sampling included as indicated. 

Based on this discussion, we suggest that no single sampling methodology need be established for AEPS EERECs. In the few cases where sampling may be called for, it will be determined either by third-party program requirements, as in the case of Energy Star homes, or on a project-specific basis, as in the case of large energy service projects.

9.  What should be the form of the final net energy savings document that the Commission drafts? Should it be a manual or evaluation guidelines?  Please describe the pros/cons of each approach.  For example, would general net savings evaluation guidelines serve the same purpose as a manual but provide greater flexibility than a manual?  Also, if you support a manual, then how detailed should it be – i.e. should every type of savings measure be listed and a protocol for each drafted?
We suggest that a manual is the most appropriate approach, and also that the manual may include guidelines that reference third-party methods for certain kinds of projects.  For the majority of measure types, where individual measures are replacing like equipment in an existing building or facility, the manual should define the deemed-savings amount or calculation method.  For new construction projects, we suggest that the Energy Star Homes program be used as a guideline, such that it acts as a third-party certification option.  For commercial new construction, the LEED program would be similarly applicable. For larger energy services projects in existing facilities, we recommend the IPMVP be used as a guideline, allowing individual energy service companies and facility owners define the appropriate M&V plan for each project using the IPMVP as a framework document to ensure that M&V methods are sufficiently rigorous.

We also suggest that for deemed savings measures, an Internet-based system of applying for EERECs could be developed. This could translate the technical manual into an automated, low-cost system. The Northwest Power and Conservation Council helped develop such a system for the Bonneville Power Administration’s rate discount program. Bonneville customer utilities used the web-based system to document the impacts of their efficiency programs, and the results are factored into Bonneville’s rate discounts for each participating utility. 
