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TENTATIVE ORDER
BY THE COMMISSION:


The Alternative Energy Portfolio Standards Act of 2004, 73 P.S. §§1648.1 – 1648.8(“Act 213” or the “Act”), includes demand side management, energy efficiency and load management programs and technologies (“DSM/EE”) among the resources eligible for participation in Pennsylvania’s alternative energy market.  The Commission previously announced that it would be issuing standards governing the tracking and verification of DSM/EE measures undertaken for purposes of compliance with Act 213. Implementation of the Alternative Energy Portfolio Standards Act of 2004, Docket No. M-00051865 (Order entered March 25, 2005) (“Implementation Order”).   Today’s Tentative Order and Annex A represents the Commission’s initial proposal for enabling the participation of DSM/EE in this new market.  Interested parties are encouraged to file comments on all aspects of these proposed standards.
BACKGROUND AND HISTORY OF THIS PROCEEDING

On November 30, 2004, Governor Edward Rendell signed Act 213 into law.  Generally, Act 213 requires that electric distribution companies (“EDCs”) and electric generation suppliers (“EGSs”) include a specific percentage of electricity from alternative resources in the generation that they sell to Pennsylvania customers. The level of alternative energy required gradually increases according to a fifteen year schedule found in Act 213, as clarified in the Implementation Order.  While Act 213 does not mandate exactly which resources must be utilized and in what quantities, certain minimum thresholds must be met for the use of Tier I and Tier II resources.  DSM/EE was included within the definition of “Alternative energy sources” in Section 1648.2 of Act 213, 73 P.S. §1648.2:

(12) Demand side management consisting of the management of customer consumption of electricity or the demand for electricity through the implementation of:


(i) energy efficiency technologies, management practices or other strategies in residential, commercial, institutional or government customers that reduce electricity consumption by those customers;


(ii) load management or demand response technologies, management practices or other strategies in residential, commercial, industrial, institutional and government customers that shift electric load from periods of higher demand to periods of lower demand, including pump storage technologies; or


(iii) industrial by-product technologies consisting of the use of a by-product from an industrial process, including the reuse of energy from exhaust gases or other manufacturing by-products that are used in the direct production of electricity at the facility of a customer.

DSM/EE resources have been assigned to the Tier II category pursuant to Section 2 of Act 213.

The Pennsylvania General Assembly recognized that the inclusion of DSM/EE in the category of eligible alternative resources would present certain challenges not implicated by the utilization of other resources.  Accordingly, the Commission was directed to establish standards for the verification and tracking of DSM/EE measures well in advance of the commencement of the first Act 213 reporting year on June 1, 2006:

The commission shall within 120 days of the effective date of this act develop a depreciation schedule for alternative energy credits created through demand side management, energy efficiency and load management technologies and shall develop standards for tracking and verifying savings from energy efficiency, load management and demand-side management measures. The commission shall allow for a 60-day public comment period and shall issue final standards within 30 days of the close of the public comment period.

73 P.S. §1648.3(e)(11)
As Act 213 went into effect on February 28, 2005, the Commission was obligated to issue these standards by June 28, 2005.  Section 1648.3(e)(10) of Act 213, 73 P.S. §1648.3(e)(10), requires the Commission to eventually include these standards in a proposed rulemaking. 

On March 3, 2005, the Commission convened the first meeting of the Alternative Energy Portfolio Standards Working Group (“AEPS WG”).  The AEPS WG was established in order to provide a forum for considering the technical standards, business rules and regulatory framework necessary for Act 213’s successful implementation.  The Commission charged the AEPS WG with, among other tasks, studying the development of rules necessary for the participation of DSM/EE resources in the alternative energy market.  The AEPS WG was to report back to the Commission on its findings within a period of time that allowed the Commission to meet the June 28, 2005 deadline.

The AEPS WG has met periodically since March 3 to discuss and develop standards for the participation of DSM/EE resources.  Interested parties first had the opportunity to file comments on this topic in response to an issues list developed by Commission staff.  After reviewing these comments, Commission staff issued a draft proposal on May 2, 2005, for consideration by the AEPS WG.  Stakeholders provided commentary on the details of this proposal, and offered specific recommendations for changes to the draft.  The proposal being released today has been revised to reflect those suggestions and further discussion of relevant issues by Commission staff. 
DISCUSSION


Clear rules will be critical for the future success of this initiative as well as for the ease of implementing the Act.  The Commission will be guided by the following principles in establishing the rules for DSM/EE measures:

· Market values for individual measures or measures installed as group program items.

· Easily understood rules with minimal transaction and administrative costs.

· Reliance upon existing state and federal protocols.

· Equitable opportunities for residential, commercial and industrial customers to benefit directly. 

The Commission proposes to use two means to the extent appropriate to establish qualifications for Alternative Energy Credits (“Credits”) – a catalog approach for standard energy savings measures and general guidelines for metered and custom energy savings measures.  

A.
Standard Energy Savings Measures
The first method is a “catalog approach” that will establish the number of Credits available for standard energy savings measures.  The intent of this approach is to address standard energy savings measures that are available to large number of customers through retail consumer-products and whose effects cannot be directly metered.  Retail consumer-products to be addressed by the catalog approach include items such as energy efficient appliances, light bulbs, and HVAC equipment.  
The energy savings from these standard measures are referred to as “deemed savings.”  Deemed savings are ranges of energy savings above standard usage ranges from a particular application or equipment over a given period of time.  

Standard energy savings measures are detailed in the Technical Reference Manual (“TRM”), attached as Annex A.  The TRM provides a consistent framework for calculating deemed savings for a menu of energy efficiency measures using supported assumptions and customer data as input values in industry-accepted algorithms.  The framework in this TRM was developed for the purpose of estimating annual energy savings for a limited selection of energy efficient technologies and measures.  
The TRM builds on comparable protocols used in other states, including Vermont and New Jersey.  Input values and baselines are based on the best available measured or industry data, and will be updated periodically with new information or Pennsylvania-specific information over time.  The limited selection of energy efficient technologies may be expanded over time as well.
B. 
Metered and Custom Measures
The second group of measures not covered by the catalog approach involves custom or metered measures and requires general guidelines for qualification and availability of Credits from these measures.  Metered measures require actual metered usage or self-generation.  An example of a metered measure would be distributed-generation where the value of the savings measure – i.e. generator output – can be directly measured.  

Custom measures include measures that may be considered too complex or unique to be included in the catalog.  It also would include measures that may involve metered data, but require additional assumptions to arrive at a “typical” level of savings as opposed to an exact measurement.  An example includes a time-of-use pricing program that determines savings by comparing actual metered usage to typical load profiles of similar customers.  

The qualification for Credits and availability of Credits from metered and custom savings measures will need to be determined on a case-by-case basis.  As a result, a set of guidelines that can facilitate such determinations and promote consistency among those determinations are necessary.  

Set forth below are general guidelines for custom and metered measures, which are a combination of proposals filed by the Energy Association of Pennsylvania and US Steel in the DSM/EE WG process.  The Commission seeks input on the appropriateness of the general guidelines from interested parties in written comments to this Tentative Order:
1.  Entities eligible to apply for credits include, but are not limited to: retail customers who have undertaken measures, EDCs or EGSs whose customers are participating in tariffed programs or retail contracts and who, in accordance with the language of the tariff or contract, have acquired the right to any Credits resulting from operations under the tariff or contract; and equipment or service providers who have provided equipment or services to customers pursuant to a contract that gives the provider the right to any Credits resulting from the installation of that equipment or use of the service.

2.  The Commission will at a later date provide for the requirements of a Program Administrator as required by the Act.  The Commission will also establish by way of regulation the duties and responsibilities of the Administrator.  Eligible entities may submit an application to the Administrator of the Alternative Energy Credits Program requesting a review for qualifying status.  The application must be signed by the customer or his representative and be supported by an affidavit or verification.

3.  The metered or custom measure contained in the application may incorporate or use any of the technologies or load management practices defined as Tier II resource contained in Act 213.  The metered or custom measure identified in the application may use or incorporate equipment installed prior to the effective date of Act 213. 

4. The application shall include adequate documentation to fully describe the DSM or EE measures installed or proposed by the customer and an explanation of how the installed facilities qualify for alternative energy credits under the Act.

5. The application must include a proposed evaluation plan by which the Administrator may evaluate the effectiveness of the DSM or EE measures provided by the installed facilities.  All assumptions contained in the proposed evaluation plan should be identified, explained and supported by documentation where possible.  The applicant may propose incorporating tracking and evaluation measures using existing data streams currently in use provided that they permit the Administrator to evaluate the program using the reported data.
6. To the extent possible, the DSM or EE measures identified in the application should be verified by the meter readings submitted to the Administrator.

7.  The Administrator may request additional information as needed.

8.  The application will be approved if the Administrator determines that the proposal is consistent with the DSM and EE definitions contained in the Act and that the proposed evaluation measures will accurately identify the effectiveness of the proposed custom measure.

9.  Denial of any application must be fully explained by the Administrator.

10.  The Administrator’s decision is subject to review by the Commission.

C.
Depreciation Schedule for Alternative Energy Credits
Section 1648.3(e)(11) of Act 213 requires the Commission to develop a depreciation schedule for alternative energy credits created through demand side management, energy efficiency and load management technologies.  In implementing this portion of the Act for standard energy savings measures, each savings measure in the TRM is assigned a “measure life” that inherently reflects depreciation.  A measure life represents the average expected life of the equipment, including adjustments for possible early removal or remodeling. The measure life simply determines the number of years to count savings for the particular measure.  

The depreciation reference in Section 1648.3(e)(11) appears related to aging assets and is designed to capture the decline in energy savings and correspondingly reduce the production of alternative energy credits to reflect the decreased savings over time.  The Commission believes it should adopt flexible depreciation standards for alternative energy credits produced through demand side management since not all of the technologies involve the use of depreciating assets.  The Commission seeks input from interested parties in terms of developing flexible depreciation standards for demand side management involving depreciating assets whose production of energy savings declines over time.
The Commission believes that an estimated depreciation factor is unneeded for measures that are separately metered.  The reason is because the meter will reflect any decline in the performance of the equipment; therefore, eliminating the need to estimate a depreciation factor.   

D.
Qualifying Measures
Section 1648.2 of Act 213 defines alternative energy sources to include existing and new sources for the production of electricity by demand side management and self-generation.  Thus, the Commission determines that standard, metered and custom energy savings measures that were installed prior to implementation of the Act shall be eligible to qualify for credits on a moving forward basis.  
For the standard energy savings measures that are contained in the TRM, this principle will be accounted for through each technology’s measure life.  For newly installed measures, the savings should be claimed over the entire measure life, even if common practice changes during the life of the measure.  For previously installed measures, the savings should only extend for the remaining life of the measure.  For example, if a measure with a ten year life was installed two years prior to the effective date of Act 213, the savings should only be counted for eight years. 

In implementing this portion of Act 213 for demand side management technologies, US Steel advocated in their comments to the DSM/EE WG that the Commission should avoid using a baseline calculation that only recognizes subsequent incremental on-site electricity production or conservation.  US Steel argues that using a theoretical baseline calculation and recognizing only the incremental production would be inconsistent with the Act’s direction to recognize existing sources and unfair to customers who have acted early and responsibly to implement energy conservation prior to the Act. 
It appears reasonable and consistent with Act 213 to recognize all of the electricity produced on-site by these facilities and not require a calculation of incremental production over a baseline figure reflecting historic energy production.
  At the same time, implementation issues arise with such an approach.  Currently, the PJM Interconnection, LLC (“PJM”) Economic Load Response Program utilizes the Customer Baseline Load (“CBL”) 
  calculation as a way for those customers that wish to measure load reductions to compare metered load against an estimate of what metered load would have been absent the reduction.  The CBL method for determining customer baseline for reductions uses the average of highest five days of prior ten peak days.  The PJM Demand Side Response Working Group is transitioning from the CBL baseline to an approach called the “Firm Power Contract” for resale, which uses a daily submitted schedule as the baseline for judging curtailment. 
The Commission seeks input from interested parties on how to treat the issue of baseline calculations.  Adopting a baseline calculation methodology may provide consistency for the Administrator in terms of evaluation and review.  If the Commission adopts the use of a baseline approach, then it appears reasonable to use the existing CBL methodology contained in the PJM Operating Agreement until alternative methodologies, including the “Firm Power Contract,” are fully developed under the PJM Demand Side Response Working Group.  
Qualifying measures must also comply with Section 1648.4 of the Act, 73 P.S. §1648.4, which, one, prohibits the double-counting of resources towards both Pennsylvania's and another state's portfolio standard, and, two, establishes a geographic eligibility requirement.  The Commission intends to address the issues of double-counting and geographic eligibility for both DSM/EE and all other alternative resources at the same time later in this implementation proceeding.
E.
Implementation and Maintenance of TRM and General Guidelines

The Commission’s Bureau of Conservation, Economics and Energy Planning (“CEEP”) will oversee the implementation, maintenance and periodic update of the TRM for the catalog measures and the general guidelines for the metered and custom measures.  Updates to the TRM and general guidelines may be made on an annual basis or more or less frequently.  The alternative energy credits program administrator will manage the credit certification process.
  The administrator will a) award certificates based on its review and verification of applications; b) maintain a log of issues and opportunities for improvement; and c) communicate issues to the Bureau of CEEP.   The DSM/EE WG will convene periodically as requested by the Bureau of CEEP to provide input and recommendations on issues that may arise, and to develop enhancements and revisions to the TRM and general guidelines. 

Conclusion


This Tentative Order represents the first step in establishing a comprehensive regulatory framework for the successful implementation of Act 213.  We extend our thanks to the participants in the AEPS WG for their hard work in helping the Commission to comply with Act 213’s aggressive implementation schedule.  The Commission welcomes comments from interested parties on the proposed standards.  After the conclusion of the public comment period, the Commission will issue a final order establishing the standards governing the participation of DSM/EE resources in the alternative energy market; THEREFORE,
IT IS ORDERED:

1.
That interested persons may submit an original and 15 copies of written comments to the Office of the Secretary, Pennsylvania Public Utility Commission, P.O. Box 3265, Harrisburg, PA 17105-3265, within 60 days from the entry date of this Tentative Order.  A copy of all comments should be forwarded through electronic mail to Carrie Beale at cbeale@state.pa.us.
2. A copy of this Tentative Order and Annex A shall be served upon the Office of Consumer Advocate, the Office of Small Business Advocate, the Office of Trial Staff, all jurisdictional electric distribution companies, all licensed electric generation suppliers, the Pennsylvania Department of Environmental Protection, and all other members of the Alternative Energy Portfolio Standards Working Group.
3. That the Secretary shall certify this Tentative Order and Annex A and deposit them with the Legislative Reference Bureau for publication in the Pennsylvania Bulletin.


BY THE COMMISSION,

                                                         James J. McNulty,

                                                         Secretary

(SEAL)
ORDER ADOPTED:  June 23, 2005

ORDER ENTERED:  June 24, 2005

Annex A

ENERGY-EFFICIENCY AND DSM RULES FOR PENNSYLVANIA’S ALTERNATIVE ENERGY PORTFOLIO STANDARD

PROPOSED TECHNICAL REFERENCE MANUAL

June 23, 2005

INTRODUCTION

The Technical Reference Manual (TRM) provides specific efficiency thresholds and formulas to use in calculating energy-efficiency electricity savings (kWh) for Pennsylvania’s Alternative Energy Portfolio Standard (AEPS). The technologies presently included in the TRM are those that are relatively easy to characterize and require few inputs for calculating savings. Other technologies may be added to the TRM over time to provide a common reference for claiming electricity savings. 

Technologies are presented in two sections, each with several end use categories:

· Residential Technologies

· HVAC

· Lighting

· Appliances

· Commercial and Industrial Technologies

· HVAC

· Motors

· Lighting

A separate table is provided for each technology with an algorithm for calculating annual kWh savings, along with the required input assumptions to be used in the algorithm. Baseline efficiencies – based on expected Pennsylvania code or federal standards in 2006 – are included in the tables for the benchmark from which to count savings for the efficient measure in the algorithm. Efficiency thresholds are included for setting the minimum efficiency requirement for equipment to receive a savings credit.  For illustrative purposes, example calculations are provided in the tables to show savings for measures with specific efficiencies, size or other characteristics. For proposed measures with characteristics different than the example calculation, the savings should be calculated with the algorithm using the input parameters for the particular measure. 

Each technology table also provides a measure life assumption for determining the number of years to count savings. For newly installed measures the savings should be claimed over the entire measure life, even if common practice changes during the life of the measure. For previously installed measures, the savings should only extend for the remaining life of the measure. For example, if a measure with a 10 year life was installed 2 years ago, the savings should only be counted for 8 years.

Measure lifetimes represent the average expected life of the equipment, including adjustments for possible early removal or remodeling. In many cases the engineering technical lifetime is greater than the measure lifetime in the table used for claiming savings. The lifetime assumptions are based on lifetime assumptions used in other savings protocols, such as Vermont’s Technical Reference Manual.
Purpose

The framework in this TRM was developed for the purpose of estimating annual energy savings for a limited selection of energy efficient technologies and measures.  The framework will provide guidance to an Administrator responsible for award of certified credits (“certificates”).  The framework requires a verified number of qualifying installed units to which savings apply that would be documented by the Applicant and validated by the Administrator in awarding certificates. 

General Framework

In general, energy and demand savings will be estimated using customer data as input values in algorithms in the protocols, tracking systems, and information from application forms, worksheets, and field tools.

To receive energy efficiency credits, applicants must submit information in sufficient detail to support objective verification of performance, including physical verification of the measures installed, and certified performance of the measures (e.g. efficiency ratings) through Project Registration Forms and Technical Support Worksheets, which may include information as follows: 

Customer Information

Company Name

Contact Person/Title

Address

City

State

Zip

Phone

Fax

E-mail

Project Location and Information

Address

City

State

Zip

Utility Account No 

Project Participant Information

Company Name

Contact Person/Title

Address

City

State

Zip

Phone

Fax

E-mail

Contractor/Vendor Information

Company

Contact Name

Street Address

City

State

Zip

Telephone Number

Energy Efficient Equipment Information 
(in sufficient detail to allow verification), i.e.: 

Manufacturer

Model No

Efficiency rating

Quantity

Capacity

etc.

Proof of Purchase


Receipts, UPC, etc.

The Administrator will review application forms and tracking systems for all measures and conduct field inspections on a sample of installations.  For some programs and jobs (e.g., custom, large process, large and complex comprehensive design), post-installation review and on-site verification of a sample of application forms and installations will be used to ensure the reliability of site-specific savings estimates.

Baseline Estimates

Baseline values are based on the performance of new standard efficiency equipment.  Baselines will be updated periodically to reflect changing codes, and common market practices.

Energy Savings in Current and Future Years; Deemed Life of Measures / Measure Lives

Credits will apply in equal annual amounts corresponding to either a) PJM planning years or b) calendar years beginning with the year deemed appropriate by the Administrator, and lasting for the approved life of the measure as documented in Appendix 1.

Measure lives are assigned to each technology to reflect a number of factors, including 1) the expected life of the technology according to industry life-expectancy statistics, 2) the likelihood units are actually installed and operational (i.e. are not purchased for stand-by service or removed through future facility upgrades) and 3) the persistence of savings (e.g. through energy substitution or supplement).
Prospective Application of Certificates

The TRM will be updated periodically based on new information and available data, and then applied prospectively for future years. Such updates will not alter the number of credits, once awarded, by the Administrator. 

SAVINGS CALCULATIONS WITH EXAMPLES
RESIDENTIAL TECHNOLOGIES

Central Air Conditioner

	Current typical central air-conditioner (CAC) market 
	SEER 11

	Federal standard as of January 2006 (baseline)
	SEER 13

	Minimum threshold for credit – ENERGY STAR
	SEER 14

	Estimated savings credit for a SEER 14 installation1
	119 kWh

	Estimated savings credit for a SEER 15 installation1
	222 kWh

	Estimated savings credit per CAC if SEER 14 plus documented proper sizing, charge, flow through Manual J and site measurements2
	407 kWh

	Estimated savings credit per CAC if SEER 15 plus documented proper sizing, charge, flow through Manual J and site measurements2
	473 kWh

	Change in usage calculation3
	(kWh = ((tons ( 12,000)/1000) ( (1/SEERbas - 1/SEEReffi) ( FLH

	Credit for proper sizing, charge and air flow4
	(kWh = 0.20 ( ((3 tons ( 12,000)/1000) ( (1/SEER) ( FLH

	Measure life3
	18 years


[1] Based on 600 annual full load operating hours (FLH), ARI adjusted cooling hours.

[2] Based on reduction from 3 tons to 2.5 tons.
[3] From Efficiency Vermont Technical Reference Manual
[4] Based on the LIPA Cool Homes Program (20% of improper sizing use). 
Heat Pump
	Current typical central air-conditioner (CAC) market 
	SEER 11

	Federal standard as of January 2006 (baseline)
	SEER 13
HSPF 7.7

	Minimum threshold for credit 
	SEER 14
HSPF 9.0

	Estimated savings credit for a SEER 14 installation1
	119 kWh

	Estimated savings credit for a SEER 15 installation1
	222 kWh

	Estimated savings credit for a HSPF 9.0 installation2
	1013 kWh

	Estimated savings credit if SEER 14 plus documented proper sizing, charge, flow through Manual J and site measurements3
	407 kWh

	Estimated savings credit if SEER 15 plus documented proper sizing, charge, flow through Manual J and site measurements3
	473 kWh

	Change in usage calculation4
	(kWhcool = ((tons ( 12,000)/1000) ( (1/SEERbas - 1/SEEReffi ) ( FLHcool
(kWhheat = ((tons ( 12,000)/1000) ( (1/HSPFbas - 1/HSPFeffi ) ( FLHheat

	Credit for proper sizing, charge and air flow5
	(kWh = 0.20 ( ((3 tons ( 12,000)/1000) ( (1/SEER) ( FLHcool

	Measure life4
	18 years


[1] Based on 600 annual cooling  full load operating hours (FLH), ARI adjusted cooling hours.

[2] Based on 1500 annual heating FLH, ARI adjusted heating hours (excludes electric resistance hours).

[3] Based on reduction from 3 tons to 2.5 tons.
[4] From Efficiency Vermont Technical Reference Manual
[5] Based on the LIPA Cool Homes Program (20% of improper sizing use), only cooling savings.

Compact Fluorescent Lamps 
	Baseline wattage purchased1
	15
	20
	25
	30

	Assumed wattage replaced2
	60
	75
	75
	100

	Assumed avg hrs/day use3
	3.2
	3.2
	3.2
	3.2

	Estimated annual kWh savings credit 
	52.5
	64.2
	58.4
	81.7

	Savings calculation
	(kWh = (Wattsbas - Wattseffi)/ (1000 ( HOURS)
	(kWh = (Wattsbas - Wattseffi)/ (1000 ( HOURS)
	(kWh = (Wattsbas - Wattseffi)/ (1000 ( HOURS)
	(kWh = (Wattsbas - Wattseffi)/ (1000 ( HOURS)

	Measure life4
	6 years
	6 years
	6 years
	6 years


[1] Based on typical CFL wattages

[2] Based on typical lumen equivalent substitutions

[3] From light logger study update to Impact Evaluation of the Massachusetts, Rhode Island, and Vermont 2003 Residential Lighting Programs by Nexus Market Research, Inc. and RLW Analytics, Inc., October 1, 2004

[4] Based on presumed 6,000 hour lamp life although many lamps have a rated 10,000 hour life
Compact Fluorescent Fixtures 
	Baseline wattage purchased1
	15
	20
	25
	30

	Assumed wattage replaced2
	60
	75
	75
	100

	Assumed avg hrs/day use3
	2.0
	2.0
	2.0
	2.0

	Estimated annual kWh savings credit 
	32.8
	40.1
	36.5
	51.1

	Savings calculation
	(kWh = (Wattsbas - Wattseffi)/ (1000 ( HOURS)
	(kWh = (Wattsbas - Wattseffi)/ (1000 ( HOURS)
	(kWh = (Wattsbas - Wattseffi)/ (1000 ( HOURS)
	(kWh = (Wattsbas - Wattseffi)/ (1000 ( HOURS)

	Measure life4
	20  years
	20  years
	20  years
	20  years


[1] Based on typical CFL wattages

[2] Based on typical lumen equivalent substitutions

[3] From light logger study update to Impact Evaluation of the Massachusetts, Rhode Island, and Vermont 2003 Residential Lighting Programs by Nexus Market Research, Inc. and RLW Analytics, Inc., October 1, 2004

[4] Based on presumed 40,000 hour ballast life adjusted for replacements due to remodeling, etc.
Energy Star Clothes Washers
	Baseline1 
	MEF 1.14

	Minimum threshold for credit – ENERGY STAR2
	MEF 1.73

	Estimated savings credit3 
	329 kWh

	Change in usage calculation5
	(kWh =  ((volume./MEFbas) x 379) - ((volume./MEFeffi) x 379)

	Measure life4
	14


[1] Minimum 1.04 MEF adjusted for average sales MEF

[2] Minimum 1.42 ENERGY STAR MEF adjusted for average ENERGY STAR MEF

[3] Includes estimated weighted average electric water heating and dryer savings

[4] From Efficiency Vermont Technical Reference Manual

[5] Weighted average volume calculated to be 2.9 cu.ft. from AHAM data; weighted average 379 cycles per year from December 2000 DOE Technical Support Document for Clothes Washers

Energy Star Refrigerators
	Baseline1 
	Minimum federal standard

	Minimum threshold for credit – ENERGY STAR2
	ENERGY STAR standard

	Estimated savings credit 
	85.5 kWh

	Change in usage calculation4
	(kWh = (Wattsbas - Wattseffi)/ (1000 ( HOURS)

	Measure life3
	17


[1] Value varies based on adjusted volume

[2] 15% higher efficiency than minimum federal standard

[3] From Efficiency Vermont Technical Reference Manual

[4] Assumed typical 5,000 operating hours per year
Energy Star Dish Washer
	Baseline1 
	Minimum federal standard

	Minimum threshold for credit – ENERGY STAR2
	ENERGY STAR standard

	Estimated savings credit 
	68.6 kWh

	Change in usage calculation4
	(kWh = (113.3 x  electric water heating frequency)

	Measure life3
	13


[1] 0.46 energy factor

[2] 0.58 energy factor

[3] From Efficiency Vermont Technical Reference Manual

[4] assumes typical 264 cycles per year, 0.5 gal reduced water consumption per cycle and 43.6% electric water heating frequency as cited in Efficiency Vermont Technical Reference Manual
COMMERCIAL AND INDUSTRIAL TECHNOLOGIES

<5.4 Ton Unitary/Split HVAC Systems (5 ton example)

	Current typical unitary HVAC market 
	SEER 11

	Federal standard as of January 2006 (baseline)
	SEER 13

	Minimum threshold for credit
	SEER 14

	Estimated savings credit per Unitary HVAC if install SEER 14
	330 kWh

	Change in usage calculation1
	(kWh = ((tons ( 12,000)/1000) ( (1/SEERbas - 1/SEEReffi ) ( FLH

	Measure life
	15 years


[1] Based on 1000 annual full load operating hours (FLH), from Optimal Energy 
≥5.4 to <11.25 Ton Unitary/Split HVAC Systems (10 ton example)

	Baseline (Penn. Code, IECC 2003)
	EER 10.1

	Minimum threshold for credit (CoolChoice)
	EER 11

	Estimated savings credit per Unitary HVAC if install EER 11
	972 kWh

	Change in usage calculation1
	(kWh = ((tons ( 12,000)/1000) ( (1/EERbas - 1/EEReffi ) ( FLH

	Measure life
	15 years115 years


[1] Based on 1000 annual full load operating hours (FLH), from Optimal Energy 
≥11.25 to <20 Ton Unitary/Split HVAC Systems (15 ton example)

	Baseline (Penn. Code, IECC 2003)
	EER 9.3

	Minimum threshold for credit (CoolChoice)
	EER 10.8

	Estimated savings credit per Unitary HVAC if install EER 11
	2,688 kWh

	Change in usage calculation1
	(kWh = ((tons ( 12,000)/1000) ( (1/EERbas - 1/EEReffi ) ( FLH

	Measure life
	15 years115 years


[1] Based on 1000 annual full load operating hours (FLH), from Optimal Energy
≥20 to <30 Ton Unitary/Split HVAC Systems (25 ton example)

	Baseline (Penn. Code, IECC 2003)
	EER 9.0

	Minimum threshold for credit (CoolChoice)
	EER 10.0

	Estimated savings credit per Unitary HVAC if install EER 10
	3,333 kWh

	Change in usage calculation1
	(kWh = ((tons ( 12,000)/1000) ( (1/EERbas - 1/EEReffi ) ( FLH

	Measure life
	15 years115 years


[1] Based on 1000 annual full load operating hours (FLH), from Optimal Energy
<5.4 Ton Air-to-Air Heat Pump Systems (5 ton example)

	Current typical unitary HVAC market 
	SEER 11

	Federal standard as of January 2006 (baseline)
	SEER 13

HSPF 7.7

	Minimum threshold for credit
	SEER 14

HSPF 9.0

	Estimated savings credit per Unitary HVAC if install SEER 14 and HSPF 9.0
	330 kWh cooling

1,812 kWh heating

	Change in usage calculation1
	(kWhcool = ((tons ( 12,000)/1000) ( (1/SEERbas - 1/SEEReffi ) ( FLHcool
(kWhheat = ((tons ( 12,000)/1000) ( (1/HSPFbas - 1/HSPFeffi ) ( FLHheat

	Measure life
	15 years


[1] Based on 1000 annual cooling full load operating hours (FLH) and 1610 heating FLH, from Optimal Energy 
≥5.4 to <11.25 Ton Air-to-Air Heat Pump Systems (10 ton example)

	Baseline (Penn. Code, IECC 2003)
	EER 10.1

	Minimum threshold for credit (CoolChoice)
	EER 11

	Estimated savings credit per Unitary HVAC if install EER 11
	972 kWh cooling

1,137 kWh heating

	Change in usage calculation1
	(kWhcool = ((tons ( 12,000)/1000) ( (1/EERbas - 1/EEReffi ) ( FLHcool
(kWhheat = ((tons ( 12,000)/1000) ( (1/EERbas - 1/EEReffi ) ( FLHheat

	Measure life
	15 years115 years


[1] Based on 1000 annual cooling full load operating hours (FLH) and 1170 heating FLH, from Optimal Energy
≥11.25 to <20 Ton Air-to-Air Heat Pump Systems (15 ton example)

	Baseline (Penn. Code, IECC 2003)
	EER 9.3

	Minimum threshold for credit (CoolChoice)
	EER 10.8

	Estimated savings credit per Unitary HVAC if install EER 11
	2,688 kWh cooling

3,145 kWh heating

	Change in usage calculation1
	(kWhcool = ((tons ( 12,000)/1000) ( (1/EERbas - 1/EEReffi ) ( FLHcool
(kWhheat = ((tons ( 12,000)/1000) ( (1/EERbas - 1/EEReffi ) ( FLHheat

	Measure life
	15 years115 years


[1] Based on 1000 annual cooling full load operating hours (FLH) and 1170 heating FLH, from Optimal Energy
≥20 to <30 Ton Air-to-Air Heat Pump Systems (25 ton example)

	Baseline (Penn. Code, IECC 2003)
	EER 9.0

	Minimum threshold for credit (CoolChoice)
	EER 10.0

	Estimated savings credit per Unitary HVAC if install EER 10
	3,333 kWh cooling

3,900 kWh heating

	Change in usage calculation1
	(kWhcool = ((tons ( 12,000)/1000) ( (1/EERbas - 1/EEReffi ) ( FLHcool
(kWhheat = ((tons ( 12,000)/1000) ( (1/EERbas - 1/EEReffi ) ( FLHheat

	Measure life
	15 years115 years


[1] Based on 1000 annual cooling full load operating hours (FLH) and 1170 heating FLH, from Optimal Energy
 ≤30 Ton Water Source Heat Pumps (10 ton example)

	Baseline (Penn. Code, IECC 2003)
	EER 12.0

	Minimum threshold for credit (CoolChoice)
	EER 14.0

	Estimated savings credit per Unitary HVAC if install EER 
	2,857 kWh cooling

4,700 kWh heating

	Change in usage calculation1
	(kWhcool = ((tons ( 12,000)/1000) ( (1/EERbas - 1/EEReffi ) ( FLHcool
(kWhheat = ((tons ( 12,000)/1000) ( (1/EERbas - 1/EEReffi ) ( FLHheat

	Measure life
	15 years115 years


[1] Based on 1000 annual cooling full load operating hours (FLH) and 1645 heating FLH, from Optimal Energy
≤150 Ton Air Cooled Chiller (100 ton example)

	Baseline (Penn. Code, IECC 2003)
	9.6 EER 

	Minimum threshold for credit
	10.2 EER 

	Estimated savings credit per chiller for 10.2 EER
	8,824 kWh 

	Change in usage calculation1
	(kWh  = ((tons ( 12,000)/1000) ( (1/EERbas - 1/EEReffi ) ( FLH

	Measure life
	25 years 25 years


[1] Based on 1200 annual full load operating hours (FLH), from Optimal Energy
>150 to <300 Ton Air Cooled Chiller (200 ton example)

	Baseline (Penn. Code, IECC 2003)
	8.5 EER 

	Minimum threshold for credit
	10.2 EER 

	Estimated savings credit per chiller for 10.2 EER
	55,180 kWh 

	Change in usage calculation1
	(kWh  = ((tons ( 12,000)/1000) ( (1/EERbas - 1/EEReffi ) ( FLH

	Measure life
	25 years 25 years


[1] Based on 1200 annual full load operating hours (FLH), from Optimal Energy
>30 to <70 Ton Water Cooled Chiller (50 ton example)

	Baseline (Penn. Code, IECC 2003)
	0.79 peak kW/ton

	Minimum threshold for credit
	0.75 peak kW/ton 

	Estimated savings credit per chiller for 0.75 kW/ton
	2,407 kWh 

	Change in usage calculation1
	(kWh = (tons ( (kW/tonbas – kW/toneffi) ( FLH

	Measure life
	25 years 25 years


[1] Based on 1200 annual full load operating hours (FLH), from Optimal Energy
>70 to <150 Ton Water Cooled Positive Displacement Chiller (100 ton example)

	Baseline (Penn. Code, IECC 2003)
	0.84 peak kW/ton

	Minimum threshold for credit
	0.74 peak kW/ton 

	Estimated savings credit per chiller for 0.74 kW/ton
	11,657 kWh 

	Change in usage calculation1
	(kWh = ((tons ( (kW/tonbas – kW/toneffi) ( FLH

	Measure life
	25 years 25 years


[1] Based on 1200 annual full load operating hours (FLH), from Optimal Energy
>70 to <150 Ton Water Cooled Centrifugal Chiller (100 ton example)

	Baseline (Penn. Code, IECC 2003)
	0.70 peak kW/ton

	Minimum threshold for credit
	0.65 peak kW/ton 

	Estimated savings credit per chiller for 0.65 kW/ton
	6,384 kWh 

	Change in usage calculation1
	(kWh = ((tons ( (kW/tonbas – kW/toneffi) ( FLH

	Measure life
	25 years 25 years


[1] Based on 1200 annual full load operating hours (FLH), from Optimal Energy
>150 to <300 Ton Water Cooled Centrifugal Chiller (200 ton example)

	Baseline (Penn. Code, IECC 2003)
	0.63 IPLV kW/ton

	Minimum threshold for credit
	0.51 IPLV kW/ton 

	Estimated savings credit per chiller for 0.51 kW/ton
	29,643 kWh 

	Change in usage calculation1
	(kWh = ((tons ( (kW/tonbas – kW/toneffi) ( FLH

	Measure life
	25 years 25 years


[1] Based on 1200 annual full load operating hours (FLH), from Optimal Energy
>150 to <300 Ton Water Cooled Screw Chiller (200 ton example)

	Baseline (Penn. Code, IECC 2003)
	0.71 IPLV kW/ton

	Minimum threshold for credit
	0.51 IPLV kW/ton 

	Estimated savings credit per chiller for 0.51 kW/ton
	48,073 kWh 

	Change in usage calculation1
	(kWh = ((tons ( (kW/tonbas – kW/toneffi) ( FLH

	Measure life
	25 years 25 years


[1] Based on 1200 annual full load operating hours (FLH), from Optimal Energy
>300 to ≤1000 Ton Water Cooled Chiller (500 ton example)

	Baseline (Penn. Code, IECC 2003)
	0.58 IPLV kW/ton

	Minimum threshold for credit
	0.51 IPLV kW/ton 

	Estimated savings credit per chiller for 0.51 kW/ton
	39,836 kWh 

	Change in usage calculation1
	(kWh = ((tons ( (kW/tonbas – kW/toneffi) ( FLH

	Measure life
	25 years 25 years


[1] Based on 1200 annual full load operating hours (FLH), from Optimal Energy
Motor 1200 RPM, Open Drip Proof (ODP), (1 HP example)
	Current typical motor market 
	80.0%

	Federal standard as of January 1, 2006 (EPAct) (baseline)1
	80.0% 

	Minimum threshold for credit
	82.5% 

	Estimated savings credit per motor if install MotorUp minimum
	95 kWh

	Change in usage calculation2
	(kWh = (kWbase – kWeffic) ( HOURS              kW = HP ( 0.746 ( (1/efficiency) ( LF  

	Measure life
	15 years


[1] See the tables by motor type, speed and HP of baseline efficiencies, minimum qualifying efficiencies, and incremental costs that follow these examples.

[2] Based on 4,500 annual operating hours; LF = default load factor of 0.75, from Efficiency Vermont 2004 Technical Reference Manual

Motor 1800 RPM, Open Drip Proof (ODP), (10 HP example)
	Current typical motor market 
	89.5%

	Federal standard as of January 1, 2006 (EPAct) (baseline)1
	89.5% 

	Minimum threshold for credit
	91.7% 

	Estimated savings credit per motor if install MotorUp minimum
	675 kWh

	Change in usage calculation2
	(kWh = (kWbase – kWeffic) ( HOURS              kW = HP ( 0.746 ( (1/efficiency) ( LF  

	Measure life
	15 years


[1] See the tables by motor type, speed and HP of baseline efficiencies, minimum qualifying efficiencies, and incremental costs that follow these examples.

[2] Based on 4,500 annual operating hours; LF = default load factor of 0.75, from Efficiency Vermont 2004 Technical Reference Manual

Motor 3600 RPM, Open Drip Proof (ODP), (100 HP example)
	Current typical motor market 
	93.0%

	Federal standard as of January 1, 2006 (EPAct) (baseline)1
	93.0% 

	Minimum threshold for credit
	95.0% 

	Estimated savings credit per motor if install MotorUp minimum
	5,699 kWh

	Change in usage calculation2
	(kWh = (kWbase – kWeffic) ( HOURS              kW = HP ( 0.746 ( (1/efficiency) ( LF  

	Measure life
	15 years


[1] See the tables by motor type, speed and HP of baseline efficiencies, minimum qualifying efficiencies, and incremental costs that follow these examples.

[2] Based on 4,500 annual operating hours; LF = default load factor of 0.75, from Efficiency Vermont 2004 Technical Reference Manual

Motor 1200 RPM, Totally Enclosed Fan Cooled (TEFC), (1 HP example)
	Current typical motor market 
	80%

	Federal standard as of January 1, 2006 (EPAct) (baseline)1
	80% 

	Minimum threshold for credit
	82.5% 

	Estimated savings credit per motor if install MotorUp minimum
	95 kWh

	Change in usage calculation2
	(kWh = (kWbase – kWeffic) ( HOURS              kW = HP ( 0.746 ( (1/efficiency) ( LF  

	Measure life
	15 years


[1] See the tables by motor type, speed and HP of baseline efficiencies, minimum qualifying efficiencies, and incremental costs that follow these examples.

[2] Based on 4,500 annual operating hours; LF = default load factor of 0.75, from Efficiency Vermont 2004 Technical Reference Manual

Motor 1800 RPM, Totally Enclosed Fan Cooled (TEFC), (10 HP example)
	Current typical motor market 
	89.5%

	Federal standard as of January 1, 2006 (EPAct) (baseline)1
	89.5% 

	Minimum threshold for credit
	91.7% 

	Estimated savings credit per motor if install MotorUp minimum
	675 kWh

	Change in usage calculation2
	(kWh = (kWbase – kWeffic) ( HOURS              kW = HP ( 0.746 ( (1/efficiency) ( LF  

	Measure life
	15 years


[1] See the tables by motor type, speed and HP of baseline efficiencies, minimum qualifying efficiencies, and incremental costs that follow these examples.

[2] Based on 4,500 annual operating hours; LF = default load factor of 0.75, from Efficiency Vermont 2004 Technical Reference Manual

Motor 3600 RPM, Totally Enclosed Fan Cooled (TEFC), (100 HP example)
	Current typical motor market 
	93.6%

	Federal standard as of January 1, 2006 (EPAct) (baseline)1
	93.6% 

	Minimum threshold for credit
	95.4% 

	Estimated savings credit per motor if install MotorUp minimum
	5,075 kWh

	Change in usage calculation2
	(kWh = (kWbase – kWeffic) ( HOURS              kW = HP ( 0.746 ( (1/efficiency) ( LF  

	Measure life
	15 years


[1] See the tables by motor type, speed and HP of baseline efficiencies, minimum qualifying efficiencies, and incremental costs that follow these examples.

[2] Based on 4,500 annual operating hours; LF = default load factor of 0.75, from Efficiency Vermont 2004 Technical Reference Manual

Motor Baseline Efficiencies Table

	Size HP
	Open Drip Proof (ODP)
	Totally Enclosed Fan-Cooled (TEFC)

	
	Speed (RPM)
	Speed (RPM)

	
	1200
	1800
	3600
	1200
	1800
	3600

	1
	80.0%
	82.5%
	75.5%
	80.0%
	82.5%
	75.5%

	1.5
	84.0%
	84.0%
	82.5%
	85.5%
	84.0%
	82.5%

	2
	85.5%
	84.0%
	84.0%
	86.5%
	84.0%
	84.0%

	3
	86.5%
	86.5%
	84.0%
	87.5%
	87.5%
	85.5%

	5
	87.5%
	87.5%
	85.5%
	87.5%
	87.5%
	87.5%

	7.5
	88.5%
	88.5%
	87.5%
	89.5%
	89.5%
	88.5%

	10
	90.2%
	89.5%
	88.5%
	89.5%
	89.5%
	89.5%

	15
	90.2%
	91.0%
	89.5%
	90.2%
	91.0%
	90.2%

	20
	91.0%
	91.0%
	90.2%
	90.2%
	91.0%
	90.2%

	25
	91.7%
	91.7%
	91.0%
	91.7%
	92.4%
	91.0%

	30
	92.4%
	92.4%
	91.0%
	91.7%
	92.4%
	91.0%

	40
	93.0%
	93.0%
	91.7%
	93.0%
	93.0%
	91.7%

	50
	93.0%
	93.0%
	92.4%
	93.0%
	93.0%
	92.4%

	60
	93.6%
	93.6%
	93.0%
	93.6%
	93.6%
	93.0%

	75
	93.6%
	94.1%
	93.0%
	93.6%
	94.1%
	93.0%

	100
	94.1%
	94.1%
	93.0%
	94.1%
	94.5%
	93.6%

	125
	94.1%
	94.5%
	93.6%
	94.1%
	94.5%
	94.5%

	150
	94.5%
	95.0%
	93.6%
	95.0%
	95.0%
	94.5%

	200
	94.5%
	95.0%
	94.5%
	95.0%
	95.0%
	95.0%


Motor Minimum Qualifying Efficiencies Table

	Size HP
	Open Drip Proof (ODP)
	Totally Enclosed Fan-Cooled (TEFC)

	
	Speed (RPM)
	Speed (RPM)

	
	1200
	1800
	3600
	1200
	1800
	3600

	1
	82.5%
	85.5
	77.0
	82.5%
	85.5%
	77.0%

	1.5
	86.5%
	86.5%
	84.0%
	87.5%
	86.5%
	84.0%

	2
	87.5%
	86.5%
	85.5%
	88.5%
	86.5%
	85.5%

	3
	88.5%
	89.5%
	88.5%
	89.5%
	89.5%
	86.5%

	5
	89.5%
	89.5%
	86.5%
	89.5%
	89.8%
	88.5%

	7.5
	90.2%
	91.0%
	88.5%
	91.0%
	91.7%
	89.5%

	10
	91.7%
	91.7%
	89.5%
	91.0%
	91.7%
	90.2%

	15
	91.7%
	93.0%
	90.2%
	91.7%
	92.4%
	91.0%

	20
	92.4%
	93.0%
	91.0%
	91.7%
	93.0%
	91.0%

	25
	93.0%
	93.6%
	91.7%
	93.0%
	93.6%
	91.7%

	30
	93.6%
	94.1%
	91.7%
	93.0%
	93.6%
	91.7%

	40
	94.1%
	94.1%
	92.4%
	94.1%
	94.1%
	92.4%

	50
	94.1%
	94.5%
	93.0%
	94.1%
	94.5%
	93.0%

	60
	94.5%
	95.0%
	93.6%
	94.5%
	95.0%
	93.6%

	75
	94.5%
	95.0%
	93.6%
	95.5%
	95.4%
	93.6%

	100
	95.0%
	95.4%
	93.6%
	95.0%
	95.4%
	94.1%

	125
	95.0%
	95.4%
	94.1%
	95.0%
	95.4%
	95.0%

	150
	95.4%
	95.8%
	94.1%
	95.8%
	95.8%
	95.0%

	200
	95.4%
	95.8%
	95.0%
	95.8%
	96.2%
	95.4%


Commercial Lighting - New Construction 20% Lighting Power Density (LPD) Reduction (20,000 sq. ft. Office Building example)
	Current typical new construction lighting market LPD – PA Energy Code (baseline)

	2003 IECC (ASHRAE/IESNA 90.1-2001)

	Assumed PA Energy Code upgrade as of April 1, 2007
	2006 IECC (ASHRAE/IESNA 90.1-2004) 

	Minimum threshold for credit
	Lighting Power Density (LPD) 20% <

 2003 IECC (ASHRAE/IESNA 90.1-2001)

	Estimated savings credit if installed LPD is 20% less than PA energy code, plus site inspection documents installed LPD 
	15,828 kWh (1.0 W/sq. ft. baseline)


	Change in usage calculation1
	(kWh = ((W/sq. ft.base – W/sq. ft.effic)/1000) ( HOURS ( WHF

	Measure life
	20 years


[1] Based on 3,435 annual operating hours, From Efficiency Vermont 2004 Technical Reference Manual (see table of default lighting hours by building type below)
WHF = Waste heat factor for energy to account for cooling savings from efficient lighting. For a cooled space, the value is 1.15 (calculated as 1 + 0.38 / 2.5). Based on 0.29 ASHRAE Lighting waste heat cooling factor for Pittsburgh and 2.5 C.O.P. typical cooling system efficiency. For an uncooled space, the value is one. The default for this measure is a cooled space. 
Factor from “Calculating lighting and HVAC interactions”, Table 1, ASHRAE Journal November 1993.
Commercial Lighting - New Construction 20% Lighting Power Density (LPD) Reduction (50,000 sq. ft. Retail example)
	Current typical new construction lighting market LPD – PA Energy Code (baseline)

	2003 IECC (ASHRAE/IESNA 90.1-2001)

	Assumed PA Energy Code upgrade as of April 1, 2007
	2006 IECC (ASHRAE/IESNA 90.1-2004) 

	Minimum threshold for credit
	Lighting Power Density (LPD) 20% <

 2003 IECC (ASHRAE/IESNA 90.1-2001)

	Estimated savings credit if installed LPD is 20% less than PA energy code, plus site inspection documents installed LPD 
	52,923 kWh (1.5 W/sq. ft. baseline)


	Change in usage calculation1
	(kWh = ((W/sq. ft.base – W/sq. ft.effic)/1000) ( HOURS ( WHF

	Measure life
	20 years


[1] Based on 3,068 annual operating hours, From Efficiency Vermont 2004 Technical Reference Manual. (see table of default lighting hours by building type below)
WHF = Waste heat factor for energy to account for cooling savings from efficient lighting. For a cooled space, the value is 1.15 (calculated as 1 + 0.38 / 2.5). Based on 0.29 ASHRAE Lighting waste heat cooling factor for Pittsburgh and 2.5 C.O.P. typical cooling system efficiency. For an uncooled space, the value is one. The default for this measure is a cooled space. 
Factor from “Calculating lighting and HVAC interactions”, Table 1, ASHRAE Journal November 1993.
	Interior Lighting Operating Hours by Building Type

	Building Type
	Annual Hours

	Office
	
	3,435

	Restaurant
	
	4,156

	Retail
	
	3,068

	Grocery/Supermarket
	
	4,612

	Warehouse
	
	2,388

	Elemen./Second. School
	
	2,080

	College
	
	5,010

	Health
	
	3,392

	Hospital
	
	4,532

	Hotel/Motel
	
	2,697

	Manufacturing
	
	5,913

	Source: From Impact Evaluation of Orange & Rockland’s Small Commercial Lighting Program, 1993.


Commercial Lighting – Existing Buildings 4-Lamp Fluorescent Lighting Fixture (Office Building example)

	Current typical existing lighting market (baseline)
	Standard T8 Lamp/Ballast System

	Federal standard as of January 1, 2006
	Energy Savings T12 (34 Watt) Lamps and 

Energy Efficient Magnetic Ballast

	Minimum threshold for credit
	High Performance (Super) T8 Lamp/Low Power Ballast System

	Estimated savings credit for installing High Performance (Super) T8 Lamp/Low Power Ballast System
	79 kWh (per fixture)

	Change in usage calculation1
	(kWh = ((Wattsbase – Wattseffic)/1000) ( HOURS ( WHF

	Measure life
	15 years


[1] Based on 3,435 annual operating hours, Efficiency Vermont 2004 Technical Reference Manual. (see table of default lighting hours by building type above)
WHF= Waste heat factor for energy to account for cooling savings from efficient lighting.  For indoors, the value is 1.15 (calculated as 1 + 0.38 / 2.5).  Based on 0.38 ASHRAE Lighting waste heat cooling factor for Pittsburgh and 2.5 C.O.P. typical cooling system efficiency.  For outdoors, the value is one. 
Factor from “Calculating lighting and HVAC interactions”, Table 1, ASHRAE Journal November 1993

Commercial Lighting – Existing Buildings 3-Lamp Fluorescent Lighting Fixture (Office Building example)

	Current typical existing lighting market (baseline)
	Standard T8 Lamp/Ballast System

	Federal standard as of January 1, 2006
	Energy Savings T12 (34 Watt) Lamps and 

Energy Efficient Magnetic Ballast

	Minimum threshold for credit
	High Performance (Super) T8 Lamp/Low Power Ballast System

	Estimated savings credit for installing High Performance (Super) T8 Lamp/Low Power Ballast System
	63 kWh (per fixture)

	Change in usage calculation1
	(kWh = ((Wattsbase – Wattseffic)/1000) ( HOURS ( WHF

	Measure life
	15 years


[1] Based on 3,435 annual operating hours, Efficiency Vermont 2004 Technical Reference Manual. (see table of default lighting hours by building type above)
WHF= Waste heat factor for energy to account for cooling savings from efficient lighting.  For indoors, the value is 1.15 (calculated as 1 + 0.38 / 2.5).  Based on 0.38 ASHRAE Lighting waste heat cooling factor for Pittsburgh and 2.5 C.O.P. typical cooling system efficiency.  For outdoors, the value is one. 
Factor from “Calculating lighting and HVAC interactions”, Table 1, ASHRAE Journal November 1993

Commercial Lighting – Existing Buildings 2-Lamp Fluorescent Lighting Fixture (Office Building example)

	Current typical existing lighting market (baseline)
	Standard T8 Lamp/Ballast System

	Federal standard as of January 1, 2006
	Energy Savings T12 (34 Watt) Lamps and 

Energy Efficient Magnetic Ballast

	Minimum threshold for credit
	High Performance (Super) T8 Lamp/Low Power Ballast System

	Estimated savings credit for installing High Performance (Super) T8 Lamp/Low Power Ballast System
	40 kWh (per fixture)

	Change in usage calculation1
	(kWh = ((Wattsbase – Wattseffic)/1000) ( HOURS ( WHF

	Measure life
	15 years


[1] Based on 3,435 annual operating hours, Efficiency Vermont 2004 Technical Reference Manual. (see table of default lighting hours by building type above)
WHF= Waste heat factor for energy to account for cooling savings from efficient lighting.  For indoors, the value is 1.15 (calculated as 1 + 0.38 / 2.5).  Based on 0.38 ASHRAE Lighting waste heat cooling factor for Pittsburgh and 2.5 C.O.P. typical cooling system efficiency.  For outdoors, the value is one. 
Factor from “Calculating lighting and HVAC interactions”, Table 1, ASHRAE Journal November 1993
Commercial Lighting – Existing Buildings 1-Lamp Fluorescent Lighting Fixture (Office Building example)

	Current typical existing lighting market (baseline)
	Standard T8 Lamp/Ballast System

	Federal standard as of January 1, 2006
	Energy Savings T12 (34 Watt) Lamps and 

Energy Efficient Magnetic Ballast

	Minimum threshold for credit
	High Performance (Super) T8 Lamp/Low Power Ballast System

	Estimated savings credit for installing High Performance (Super) T8 Lamp/Low Power Ballast System
	28 kWh (per fixture)

	Change in usage calculation1
	(kWh = ((Wattsbase – Wattseffic)/1000) ( HOURS ( WHF

	Measure life
	15 years


[1] Based on 3,435 annual operating hours, Efficiency Vermont 2004 Technical Reference Manual. (see table of default lighting hours by building type above)
WHF= Waste heat factor for energy to account for cooling savings from efficient lighting.  For indoors, the value is 1.15 (calculated as 1 + 0.38 / 2.5).  Based on 0.38 ASHRAE Lighting waste heat cooling factor for Pittsburgh and 2.5 C.O.P. typical cooling system efficiency.  For outdoors, the value is one. 
Factor from “Calculating lighting and HVAC interactions”, Table 1, ASHRAE Journal November 1993
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� While we accept US Steel’s argument on the inappropriateness of using a baseline calculation generally, the Commission acknowledges that Section 1648.3(e) (7), 73 P.S. §1648.3(e)(7), of Act 213 places a restriction on the banking of credits during the cost-recovery period for certain alternative resource utilization that predated Act 213’s effective date.  Rules for the banking of alternative energy credits and any restrictions on this practice will be separately addressed by the Commission at a later date in this implementation proceeding.


� Operating Agreement of the PJM Interconnection, LLC, pages 151-166. The Customer Baseline calculation provision is set forth in Original Sheet Nos. 156-158 and the Weather Sensitivity provisions are set forth in Original Sheet Nos. 158-159.


� The administrator will use a credits registry to monitor compliance and provide reports to the Commission, as required by 73 P.S. §1648.3(e)(8).  The Commission continues to study PJM’s Generation Attribute Tracking System.  PJM continues to improve the functionality of GATS, including its ability to manage data on behind the meter applications, which will be critical to the integration of DSM/EE measures into this market.
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