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~ The implementation strategy for each program will be spelled out in the
specific function of the program. The implementer and AEP will agree upon
. Strategy and budget during the program agreement discussions.

. Implementation-related administrative requirements will be handied by AEP
. Ohio, who will be responsible for:

¢  Overseeing the work of any sub contractors

e Overseeing the work of the energy education contractor
e Data tracking and reporting

¢ Budget tracking and reporting

- & Managing public relations

e Customer satisfaction/Problem resolution

" Each program component will have a specific marketing strategy that will be
.- stated in the description of the program and agreed upon by AEP Ohio.

o

Selection of sub Contractors 1 month

Program planning and materials developed 3 months
Program launch — marketing begins 3 months

- = All evaluation activities will be conducted by a third party contractor

- selected through a competitive bidding process. An integrated evaluation

“... approach will be taken which includes: addressing evalunation at the onset of
- program design, collecting evaluation datz as part of program administration,

- assessing and documenting baseline conditions, establishing tracking

*_ metrics, developing and refining deemed savings measure databases, as well

- as, conducting primary and secondary research as part of impact and process

- evaluations.

.+ The overatl goal of the impact evaluation will be to validate/calibrate the
" decmed savings values, verify installation and determine program cost-
effectiveness. Primary impact metrics are savings per umit, program
participants, net-to-gross ratio and program cost-effectiveness.
. Validation/calibration of deemed savings values for the measures wilt be

.~ determined by primary field research. Self-report surveys with both
participants and nonparticipants will be used to assess free riders/spillover,
_ installation and retention rates, as well as the satisfaction with the various
© measures. Interviews with program managers, the implementation contractor
"~ and relevant organizations will be conducted to assess the gperational
~ conditions of the program and to identify ways to improve the program.
..~ These surveys will be enhanced by collecting market data and assessing

© trends.

~ The pracess evaluation will be conducted during the first program year and
.. then coordinated with impact evalnation work to be performed once
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. program-approved measures have been installed and operating for a
sufficient time to enable a robust impact evaluation.

It is estimated that a 1.0 fuli-time equivalent (“FTE™} will be required for

program management. AEP Ohio will be responsible for general

~ administrative oversight of each supported program, which will include the
following to address: '

. & Recruitment, selection, and management of the subcontractor(s)

- o Coordination of marketing strategy/public relations among programs and
market sectors

: » Coordination of all media and educational services

- » Data warchousing

¢ Recruitment, selection, and management of the evaluation contractor
" e Goal achicvement within budget

CON/A -

$7,527,000 $3,822,000 $3,651,000 $15,000,000

- N/A

N/A
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6.3.3 New Pllotsl Emergmg Technology Program
S

New P'lots[Emergmg Technologv Program

To identify and leamn more about new energy efficient technologies and
program strategies with potential to capture additional electric and gas encrgy
savings.

. Dependent on specific technology/program.

~ AEP Ohio will initially focus on the successful start-up and delivery of other
well-established pilot pragrams that have been proven to capture significant

" energy savings in similar regions throughout the country. Beginning in the

- second year of the portfolio, AEP Ohio will initiate research and analysis of
other innovative technologies and strategies to reduce residential energy

. consumption. These efforts will be ongoing and pilot programs rolled out as

' appropriate.

The following pilot programs represent new initiatives and sechnology
approaches AEP Ohio could, among others, pursuc to capture additional
energy savings:

» Residential Power-Management to address the rapidly growing plug-
load; education through monitoring devices and management tools
such as advanced power strips and the whole-house switch

* Residential-sized HVAC equipment optimized for performance in
cold-climate (may include new developments in heat-pump
technology)

* TFocus greater attention on performance and installation quality,
particularly in the areas of insulation, HVAC, lighting controls, and
retrocommissioning. In addition, align contractor training with
consumer outreach through existing high efficiency trained contractor
websites, such as MEEA’s Participating Enerpy Efficiency Contractor
network.

¢ {oordinated development of integrated program design such as green
building and Zero-Energy New Homes that deliver multiple resource
benefits to expand the market share for energy efficiency and enhance
the program’s overall cost-effectiveness

o Promotion of LED lighting technology in consumer and commercial
applications, both indoors and out. Participate in the support of the
DOE TINSSL program and L-Prize program for the support of new
LED applications

» Encourage the use of new technologies for lighting control and
daylighting such as high-efficacy light fixtures or controls such as
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dimmers and vacancy sensors. New technologies are coming on the
market and industry initiatives are renewing interest in home
automation. Wireless lighting control protocols have been developed
and are hecoming increasingly economical, which will greatly increase
their market penetration

¢ Participation in statewide initiatives to reward manufacturers for
highest efficiency appliance design and push for a broader array of
aitractive and energy-efficient fixture designs

* Neighborhood initiatives that motivate energy conservation through
better information and normalized comparative energy use-data

® Partner with local government and regional agencies and non-profits to
sponsor a local efficiency awareness raising events, such as the -
Change-A-Light Challenge that encourages residents to change out a
light bulb in their home :

It is estimated that a 1.0 full-time equivalent (“"FTE™) will be required for

- pragram management. AEP Ohio will be responsible for general
administrative oversight of the program which will include the following to
address:

e Recruitment, selection, and management of the implementation
contractor(s)

¢ Coordination of marketing strategy among programs and market sectors
¢ Data warehousing

«* o  Recruitment, selection, and management of the evaluation contractor
e (oal achievement within budget

N/A

v oA rnaln files it

$500,000 $1,000,000 $1,000,000 '$2,500,000

N/A
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6.4 Program Cost Summary

The estimated investment for these programs, which would realize the EE/PDR. program potential
consistent with meeting SB 221 requirements, in 2009 dollars, would be approximately $36.8 million in
2009, $53.8 million in 2010, and §71.3 million in 2011, for a total $161.9 million, as shown in Table 6-1.
The projected investments include one-time startup costs for the first year of program implementation.

Table 6-1. Estimated Annual Total Investments by Program for AEP Ohio (2009%)

Products $3,441,732 $5,616,033 56,434,867 515,492,632
Recycling 31,193,527 $2,028,309 $3,462,740 $6,684,577
Retrofit $990,308 $1,273,138 $1,576,956 $3,840,402
Low fncome $4,236,236 $5.485,211 $7,234.834 316,956,281
New Construction $0 $2.430,906 $1,667,011 $4,097,916

Consumer Sector Total $9.861,803 516,833,596 320376408 $47,071,808

R

Prescriptive 38 861,266 $12.906,212 $17,978,141 $39,745,619 24.5%

Custom $6,958,741 $8,588,662 $11,724,734 $27.272,137 16.8%
New Construction $0 $296,938 $246,016 $542.954 0.3%
LED Traffic Signals $310,257 $326,164 $3358,669 £995,000 0.6%
Demand Response 50 $3,371,250 $3,545,625 $6,916,875 4.3%

Business Sector Total  $16,130,264  $25489,227 $33853,185  §$75472,675 46.6%

AEP Ohio EE/PDR

e

Department $1,800,000 $3,200,000 $3,400,000 $8,400,000  5.2%
General Education/ . ,

TrainingMedia $2,527,000 $3,822,000 $3.65L,000  $10,000,000  6.2%
Energy Conservation Kils $500,000 $500,000 $500,000 $1,500,000 0.9%
Behavior Modification $500,000 $1,000,000 $1,500,000  §3,000000 1.9%
Self Direct $5,000,000 $2,000,000 $2,000,000 $9.000000  5.6%
Pilot Program Fund $500,000 $1,000,000 $6,000,000 $7.500,000  4.6%
Other Costs Total " $10,827000 ° $11,522,000 $17,051,000  $39400,000 24.3%
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7  PORTFOLIO IMPLEMENTATION

AEP Ohio plans to implement the proposed portfolio of programs through 2 combination of in-house
utility staff and competitively selected third-party implementation contractors. AEP Ohio will issue
Requests for Proposals (“RFP”s) to qualified firms related to RFPs for the delivery of similar programs
targeting specific sectors. AEP Ohio believes that by issuing multipie RFPs, it will be possible to obtain
mor¢ competitive, cost-effective and qualified implementation responses. Implementation conéractors are
eligible to respond to one or all of the RFPs. From start to finish, AEP Ohio anticipates the process of
issuing RFPs, evaluating responses and negotiating contracts along with associated program start-up time
will result in 2009 launch date for most programs. The remaining programs will begin later due to a need
for longer preparation time ptior to [aunch.

7.1 Finalizing Implementation Plans

Once contracts are finalized with the selected implementation contractors, the first major tagk will be
preparation of detailed implementation plans, AEP Ohio will ask the implementation contractors to draft
in-depth start-up plans, procedures manuals, and other program implementation planning and delivery
guideline documentation, detailing key milestones, measures, incentive levels and overarching lavnch and
communication strategies.
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7.2 Portfolio Implementation Schedule

As shown in Figure 7-1, the majority of the programs are scheduled for a public launch in June to
September 2009, with several programs starting later due to a need for longer launch preparation.

Figure 7-1. Program Planning and Implementation Timeline
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8  PORTFOLIO MANAGEMENT
8.1 Portfolio Management

AEP Ohio will serve as the overall program administrator for delivery of the Energy Efficiency Portfolio.
To expedite a quick launch of the programs, and to take advantage of cutting-edge program
implementation experience from other parts of the country, AEP Ohio plans to engage third-party -
implementation contractors. Contractors will be selected through a competitive request for proposal
process for delivery of programs.

AEP Ohio anticipates providing high-level administrative, contract management, program design and
marketing oversight of the selected implemeniation contractors. A portfolio of this proposed size and
scope will require careful management oversight. AEP Ohio will have a small and dedicated group of
energy efficient program staff overseeing third-party implemented programs and promotion of cross-
sector education and awareness activities.

AEP Ohio will also develop a comprehensive tracking database to ensure accurate and comprehensive
recording of all program participation Additionally, the database will allow AEP Ohio to research and
track participation by customer class and geographic area, to identify trends and untapped opportunities to
advance program goals. Additionally, AEP Ohio staff will take primary responsibility for general energy
efficiency education and awareness strategies and activities, including the corporate Web site, online
energy audit software, mass-market media, general education, and efficiency awarencss promotions.

In surnmary, AEP Ohio will provide comprehensive program contract oversight, including management,
financial planning and budgeting, regulatory and legal support, as well as:

. H1gh level guidance and direction to the implementation contractors, including review and
revision of proposed annual mplemenwtlon plans and proposed milestones, and, additionally,
engage with the contractor team on a daily basis when working through strategy and policy
issues.

e Review and approval of implementation contracior invoices and ensure program activities are
within investrent and on schedule.

¢ Review of implementation contractor operational databases for accuracy, ensuring incorporation
of data into AEP Ohio’s comprehensive portfolio tracking database to be used for overall tracking
and regulatory reporting.

e Review of measure saving estimates maintained by the implementation contractor.
» Oversight and coordination of evaluation, measurement, and verification contractors.
+ Public education and outreach to community groups, trade allies and trade associations.

e Provide guidance and direction on new initiatives or strategies proposed by the lmplementatlon
contractors.

¢ Communicate to implementation contractors other AEP Ohio initiatives that may provide
opporfunities for ¢cross-program promotion.

e Review and approve printed materials and advertising plans.
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¢ Evaluate portfolio and program effectiveness and recommend modifications to programs and
approach as needed.

* Perform periodic review of program meirics, conduct investment analysis, and review evolving
program design.

Investment Comparison

The range of investments for the best practice programs identified for the most recent program period

available for different EE/PDR programs. Table 8-1 lists the investment range for administrative (non-
incentive) and incentive-related costs.

Table 8-1. Best Practice Programs Investment Range

fis

e

Efficient Products 42-67% 33-58%
Home Retrofit 60% 40%
Low Income 7-27% 73-93%

New Construction T4% 26%

Prescriptive Incentive 13-25% 75-87%
Custom 27-60% 40-73%
New Construction 11-44%, 56-89%

Table 8-2 lists the investment range for administrative (non-incentive) and incentive-related costs for
AEP Ohio for 2009 to 2011. For the 2009-2011 period, overall AEP Ohio spending as a percent of
administrative and incentive costs compares favorably to that of the other jurisdictions, notwithstanding
that the best practice jurisdictions have been operating EE/PDR programs for several years. AEP Ohio’s

costs are reasonable in light of the need to spend more initially in the early years to set up EE/PDR
programs.
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Table 8-2. AEP Ohio 2009-2011 Po

rtfolio Investment Range

f"’ s L o

Efficient Products 51% 49%
Appliance Recycling 50% o 50%
Home Retrofit 51% 49%
Low Income 51% 49%
Ne;w' Conshuctioﬁ 51% 49%

Prescriptive Incentive ' 38% _ 62%
Custom . 47% 53%
New Construction 50% 50%
LED Traffic Signals 46% . 54%
Demand Response 23% 7%

8.2 Survey of Existing Utility Programs Staffing

In an effort to better assist AEP Ohio in preparing for the launch and maintaining of efficiency programs,
a survey was created and several utilities that are running efficiency programs were contacted to help
guide planning efforts for AEP Ohio’s staffing and departmental. The utilities that completed the survey
are:

AEP Texas

Alliant Energy

AmerenlL

AmerenUE

APS

Integrys

Minnescta Power

National Grid

Otter Tail Power

From these surveys, information has been gathered that looks at utility staffing, its handling of efficiency
programs and lessons learned.
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Structuring the Efficiency Department
There are a few main findings with regard to the structuring of the utility in preparation for the efficiency

programs. The first is what department of the utility the efficiency operations are housed. Table 8-3
represents the results received.

Table 8-3. Efficiency Department Structuring Survey Results

DSM Compliance Administrative Services  Customer Services New Product
Development

DSM Programs Business Support Demand Response None (4 responses)

Department '

Encrgy Efficiencyand  Customer Info and Disiributed Resources Product Delivery

Distributed Resources  Programs

Energy Efficiency Customer Service Energy Efficiency Program Development

Programs & New Implementation

Product Development

Energy Efficiency ~ Customer Service & Evaluation and Program Management

Marketing Regulatory
Energy Security Customers and Markets  Market Development
Market Planning Regulatory Affairs Market Research

The results show a diversity amongst surveyed utilities with regard to what department the efficiency
programs fall under as well as the name/function of the actual efficiency area. Some information is more
prevalent than others, however. The first is that many energy efficiency program arcas are subordinated to
the Customer Service area of the utility. Another is that in most cases the program area is named Energy
Efficiency and thus has its own identity showing its efficiency function, Within the structure of the utility
it is also worth noting that in almost one half of the utilities there were no departments under the
efficiency area. Of those with subordinate departments the added functions were diverse but focused on
market, programs, and delivery of scrvices. It is worth noting that only the largest (and most long
standing) of efficiency departments had subordinate areas, and thus it may be that these subordinate
departments were added after the efficiency efforts are matured. Another final note is the prevalence of
combining of efficiency with demand response and new products. It seems natural that demand side
services would fall under one department, whether they are subordinate or above the efficiency area.

With regard to the staffing of the efficiency offices, the results vary. Table 8-4 shows the staffing levels as
compared to the size of the efficiency portfolio (measured in dollars).
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Table 8-4. Efficiency Department Staffing Survey Results

191 $114 mﬂlion_ NA Manages programs and implements many of the energy
efficiency programs
45 $1.8 million 0.5 Mix (audits, market research, low income, some lighting -
by contractors)
40 $91 million 5 Mix of outsource/implement {Education, Shared Savings,
- Prescriptive and Custom Rebates, New Construction done
by utility)
5 §3.5million NA Mix. 50% outsourced, 50% implemented by utility
8 517 million 8 Outsourced
1 $2.8 millions 1 Outsourced
6 $7.6 million & Qutsourced
11 ~8$7.5 6 Outsourced (Prime contractors has ~36 FTESs to
million programs) '
8 $25.5 7 Outsourced (residential new construction done by utility)
million i

There is a wide variation in staffing and funding for efficiency programs. The most obvious distinction is
in whether the utility implements their own programs or if contractors are used to implement. If
implementing there seems to be a much larger staffing need. If contracting, most of the energy efficiency
staff seemns to be used to manage the chosen contractor(s). The key considerations in choosing to self-
implement or outsourcing includes delivery cost, professional experience, separation of verification and
implementation, legislative/regulatory mandates and program launch timing. In the surveys completed,
only one utility manages their own portfolio, while five contract out the entire portfolio. In addition, three
of the utilities have a blended approach where some are sclf-implemented the rest contracted. With regard
to staff size, the second major distinction seems to lie in the total funding of the portfolio. For small (few
million dollars) the staffing needs seem to require one or two people to manage the contractor(s). For
portfolios in the low tens of millions of dollars, staffing levels seem to average around $1-3 million in
portfolio budget per FTE (if programs are largely outsourced to implementation contractors).
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Lessons Learmed

Most utilities surveyed are new to efficiency programs, having created efficiency areas given legislation
or regulatory changes (rate cases, energy efficiency portfolio standards, etc). Most of the utilities face the
initial decision to self-implement or contract out their prograrmns, but in most cases in the Midwest the
programs are implemented by contractors. Most of the utilities do not have the institutional experience or
expertise to quickly (which is most often the case with legislated programs) design and launch programs.
In most cases, the utilities emploved organizations to assist in designing programs and assisting in the
administration of the programs. In addition, implementers are employed to launch the programs
themselves. Utilities, however, must still keep close contact with the implementers and also stakeholders
as the programs progress.

The other main lesson learned from the surveys was that all utilities did staff up in order to ensure the

proper execution of their efficiency requirements. The average figures seem to be one full time employee

for each $1-3 million in efficiency programs. These staff requirements are largely program managers

who interact with contractors day-to-day and ensure the utility is in lock-step with the implementer
- in making sute all targets are achieved.

8.3 Marketing and Outreach Strategy

The marketing and outreach strategy for this portfolio of programs will encourage participation among
customers, key market players and trade allies. The objective of the marketing and communications
strategy is to make customers and key market actors aware of program offerings and benefits, and to
influence their decision making when purchasing or installing energy systems or equipment in favor of
more energy efficient options,

The specifics of the marketing strategy will depend on the program and the demographics of the group
being engaged. Depending on the market to be reached, marketing will generally include a mix of
broadcast, Internet, print media, radio, direct contact, direct mail, bill inserts, or presentations. The
program descriptions describe the proposed marketing approach for each program.

Additionally, AEP Ohio will work with regional, state, and national programs and partners to optimize
cooperative matketing programs and campaigns. Marketing efforts will be designed to dovetail with the
Governor’s efforts to achieve energy efficiency, other statewide or regional efficiency programs and
campaigns, including those of the Commission.

8.4 Tracking and Reporting

AEP Ohio plans to build a comprehensive internal tracking and reporting system to record all activities
from the EE/PDR portfolic of programs. Data tracking systems are being used successfully in numerous
other states, and AEP Ohio intends to benefit from the learning thet has occurred there. Implementation
contractors will be responsible for tracking and reporting energy efficiency program activities by entering
details of each project into the comprehensive data tracking system. The system will aliow customized
reporting 10 meet any reporting requirements in a quick, transparent and accurate manner.
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8.5 Midstream Adjustments

While this plan presents detailed information on approach, energy efficiency measures and proposed
incentive levels, the state of the Ohio economy, along with unforeseen changing market conditions, will
require regular review and revisions of portions of this plan to reflect new information. As such,
adjustments to these programs will likely be necessary. When this is the case, the PUCO and
Collaborative will be updated in a timely manner and given opportunity to provide input.

8.6 Inter-Utility Coordination

AEP Ohio is working with other Ohio utilities to identify synergies that can maximize the effectiveness of
its programs, Regular communication and coordination will be necessary. Ohio utilities are working
together in a number of ways including initiatives to develop a technical reference manual, common
ground on rules, program design and identifying opportunities to work with the PUCO and ODOD on
ways to utilize federal stimulus funding in conjunction with utility funding for energy efficiency
programs. AEP Ohio has had preliminary discussions with gas utility providers to determine if joint
programs have merit. AEP Ohio intends to continue to collaborate with others to provide effective
programs, reporting and evaluation processes, as well as exchange ideas for the benefit of its customers.

8.7 Stakeholder Participation

AEP Ohio established a Collaborative in October 2008 to provide key stakeholders the opportunity to
provide input on program development and implementation. Members include regulatory, consumer
advocates, state, business, industry, environmental, educational, low income and others. AEP Ohio has
held six meetings to date with ongoing meetings planned. Key information shared and discussed to date
include the market potential study, program development, action plan and program implementation
progress. AEP Ohio is committed to the Collaborative process and has gained valuable insight from its
members over the last seven months. The Collaborative has been instrumental in the shaping of this Plan
and AEP Ohio believes it has established effective and positive working relationships.
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8.8 Leveraging Other Efficiency Initiatives

Within Ohio, several entities are promoting energy efficiency including: the state government; Midwest
Energy Efficiency Alliance (“MEEA™); U.S. Environmental Protcction Agency and U.S. Department of
Energy’s “ENERGY STAR” brand; other State of Ohio programs; as well as Federal tax credits. AEP
Ohio and its implementation contractors will work diligently to remain aware and up to date, and o
cooperate with efficiency efforts being directed at Ohio energy users. Wherever feasible, co-marketing
efforts will be employed in an attempt to send a clear and consistent message on the benefits of energy
efficiency and the resources available to help achieve it. AEP Ohio intends to help its customers
maximize the energy efficiency incentives available,

8.9 Trade Ally Coordination

Trade allies are essential to effective implementation of energy efficiency programs. Trade allies are
considered program partners and will be treated accordingly. Relationships with trade allies will be
cultivated and nurtured through numerous methods to ensure effective communication in both directions.
Trade allies will be regularly informed of program progress. Changes and feedback from trade allies
about “what is working and what is not” in the field are essential. To ensure good two-way
communication, we will emphasize coordination, “listening sessions,” and frequent communications with
these key partners to advance program goals. A schedule of meetings, workshops, educational seminars,
program update breakfasts, and clear and concise program descriptions will be distributed to the trade
allies at the program kick off meetings. Ongoing training and program updates also will be a key part of

program delivery. :
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9 EVALUATION, MEASUREMENT AND
VERIFICATION ("EM&V")

9.1 Overview

Program evaluation, measurement, and verification (“EM&V™} activities are central (o the success of
AEP Ohio’s portfolio and will be used to verify program savings impacts and moniior program
performance. These activities serve as a way to determine the actual program level savings being
delivered and to maximize energy efficiency investments.

Effective EM&V ensures that expected resulis are measurable, achieved results are robust and defensible,
program delivery is effective in maximizing participation, and the overall portfolio is cost-effective.

Definition of Evajuation, Measurement and Verification
Evaluation encompasses process, impact and market evaluation activities as defined below:

Process evaluations are directed at addressing whether the programs were implemented as designed,
examining perceived market barriers and opportunities, measuring participant satisfaction, documenting
the program process, and exploring opportunitics for efficiency improvements. Process evaluations are
generally performed by using a combination of interviews with program managers, impiementation
contractors, trade allies, participants, program drop-outs and non-participants. They often include a
detailed review of program documents, application forms, and policies and procedures, including record
keeping and data collection. Sometimes, they include surveys with non-participants to examine program
awareness and market barriers to participation. Process evaluations ofien document each significant
component of the programs, including program accomplishments, administrative processes, participant
experiences, customer satisfaction, and successes and failures.

Impact evaluations validate the encrgy and demand savings produced by & program. These evaluations
validate program-reported savings by verifying the type, quantity and efficiency of measures installed,
examining the measures replaced by the program for retrofit applications, or estimating the normal or
standard baseline equipment for new construction applications. Impact evaluations calculate net savings
by adjusting program-reported savings to account for measures that would have been installed even if the
program had not existed (defined as free ridership) and for measures that were inspired by the program,
but not captured by the tracking system (typically calied spillover). These evaluations use data from
program tracking databases, interviews with participants, on-site inspection and monitoring, and’
occasionally, secondary sources, such as program evaluations done for similar programs. Methods for
impact evalyations inciude engineering calculations, simulation modeling calibrated to site billing data,
and statistical/regression anatysis of energy use data. )

Market evaluations examine program and market assessment “indicators™ developed for each program
and assess how these indicators change over time. The indicators are typically derived from a program
logic formulation develeped during program design and early implementation. The program logic model
is a simple representation of the program and the underlying hypotheses that are expected to account for
the program’s success in the market. Typically, program logic models are organized around the program
inputs, processes, and outputs. From this formulation, a set of key market indicators that can be tracked
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over time is developed (and modified over time, as needed). These indicators are designed to measure the
progress of a program across specified time periods in terms of affecting key touch points in the market.
This might include the change over time in the number of qualified contractors. The indicators are
designed to reflect significant changes in how the market operates, the information absorbed and used by
the market, choices key market actors make on a routine basis, and the attitudes and beliefs of key market
actors. Data to support market evaluations are typically gathered through surveys with trade allies,
manufacturers, participants, and nonparticipants, as well as from secondary sources, such as national
databases.

» Measurement includes developing a program data tracking system to support the evaluation
effort; i.e., measuring of results and verifying the installation and retention of measures and
equipment promoted by the EE/PDR program where appropriate

¢ Verification includes a review, audit, and verification of claimed program savings and
recommendations for improvement

Framework for Evaluation _

Appropriate EM&YV requires that a framework be established that encompasses both pltanned EM&V
efforts and data collected as part of program implementation. This section provides an overview of the
monitoring, verification, and evaluation efforts recommended to support appropriate EM&YV. The basic
requirements and approaches for planning program-specific evaluations, including the allocation of funds
across evaluation efforts, are also discussed in this section. Importantly, EM&YV efforts evolve over time
and change as programs move from initial roll-out with few participants to full-scale implementation.

All evaluation activities will be conducted by third-party evaluation consultants selected through a
competitive bid process. This approach ensures the program evaluation effort is fair and objective. Impact
evaluations are most often performed by organizations independent of those responsible for designing and
implementing programs to ensure objectivity. Process evaluations and market effects studies typically are
also prepared by independent evaluators, but process evaluations in particular are used less to verify
performance than to help improve performance and, as such, require active participation by the program
administrator/implementer. ‘

Although seme of these activities are inherently program management activities and, therefore, the
responsibility of AEP Ohio, we believe that all partics are best served by establishing a forum for ongoing
stakeholder participation that provides the opportunity for parties to shape the structure of the evaluation
process initially and as a function of the evaluation results.

9.2 Approach to Evaluation

The overall evaluation approach is based on an integrated cross-disciplinary model that includes
evaluators as members of “project teams” involved in the various stages of program planning, design,
monitoring and evaluation. This is a very cost-effective method that has been very successful for other
program administrators (such as NYSERDA).

Timing of EM&V activities and reporting can have a significant effect on the accuracy and usefulness of
findings. Data collection done months or years after a program intervention can be weakened by fading
memories, lost data, and confounding events that have happened in the intervening time. EM&V reports
that come well after program intervention can arrive too late to provide input at key program
implementation stages.
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EM&V plans are designed to mitigate these probiems. The process by which this is done is to integrate
select data coliection within the program implementation process and to provide near real-time feedback
on key indicators of program progress. EM&V processes that take an “inteprated data collection” (“IDC”)
approach to planning seek out opportunities in the program implementation process where evaluation data
can be collected efficiently, cost-effectively, accurately, and produce timely results. One example is
program application forms. Other interactions with customers where important data can be collected
include initial customer contact (questions on where the customer heard about the program) during
implementation (where data on the equipment bascline can be collected) and payment of incentives
(questions on what measures were installed due to the program may best be collected at this time). Of
course, this approach will be highly dependent of the program design and the points where the program
interacts with the customer or trade ally.

- The IDC approach requires the EM&V and implementation staff to work closely together to develop a
protocol for collecting data as part of the standard program implementation practices and customer
correspondence associated with the program. It also is important for the program implementation staff to
see successful M&V as part of their responsibility; i.e., the program will get credit for the savings that can
be verified and program implementers can have a dramatic influence on how accurately this in-field
verification can be accomplished. -

This IDC protocal garners participant feedback in near real-time to support process, market, and impact
analyses. Examples include exit surveys with training participants designed by evaluation staff, but
administered by program implementation staff: evaluation inputs on program application forms 0 key
baseline data is collected before existing equipment is replaced, and regular transfer of program data to
evaluators, so follow-up surveys can be implemented soon after program participation.

Figure 9-1 below shows the program evaluation cycle.

Figure 9-1. Steps of the EM&YV process

Approximately three to five percent of overall portfolio program costs will be allocated to the following
activities, further described in the following sections:

. EM&V related activities
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. Project savings verification and due diligence

. Provide independent program evaluations

» Independent assessment of annual program impacts
. Provide internal quality assurance and control

. Coordinate evaluation activities with other players

9.3 Examples of EM&V Related Activities

Implementation and/or evaluation support contractors will assist in the development of key program and
evaluation related components. These include:

Development of an AEP Ohio specific Measures Database savings estimates for prescriptive measures in
a Technical Reference Manual (“TRM™). The TRM will detail all measure savings assumptions, includiog
base efficiency, high efficiency, measure size, measure life, free ridership, and spillover estimates.

Review the portfolio tracking system database that capturcs measure and/or project data, develops initial
estimates of savings, and retains participant information to assist with subsequent EM&V activities.

Direct market baseline rescarch and market characterization to support improved Plan implementation.

Review program and measure cost-effectiveness.

9.4 Project Savings Verification and Due
Diligence

AEP Chio will work with implementation contractars to devalop and implement quality assurance/quality
control (“QA/QC”), inspection, and duc diligence procedurcs for those programs for which deemed
savings are not appropriate. These procedures will vary by program and are necessary to assure customer
eligibility, completion of installations, and the reasonableness and accuracy of savings. The activities that
AEP Ohio will undertake in performing EM&V procedures may inciude, but are not limited to, the
following:

e Review of custom incentive applications and project proposals for cligibility and completeness

» Inspect and verify a statistically valid sample of instaliations for purposes of ensuring compliance
with program requirements

» Prepare and facilitate EM&YV plans where needed based on the project, and assure adberence to
IPMVP protocols. '

9.5 Independent Program Evaluations

Descriptions of proposed evaluations for each program are included in the program plans.

The key components of the process and impact evaluations include:

» Evaluations conducied by an independent, EE/PDR evaluation consultant obtained through an
RFP process
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¢ Verification, by an appropriate sample, that efficiency measures are installed as expected
¢ In-field measure performance measurement and data collection

¢ Energy and demand savings analysis to compute the results that are being achieved

s Cost-effectiveness analysis by program and overall EE/PDR portfolio

» Process evaluation to indicate how well programs are working to achieve objectives

¢ Identification of impottant opportunities for improvement

9.6 Assessment of Annual Impacts

AEP Ohio’s EM&V contractor will prepare an annual report of energy efficiency program results, which
will incorporate findings from evaluation activitics completed that year, changes to programs, and new
programs implemented, as well as gross and net savings and costs and cost-effectiveness results by
program and portfolio. It is anticipated that the EM&V contractor’s work, as well as participation in the
process by the implementation contractor, will result in numerous areas where improvements and
refinements © the AEP Ohio deemed measure database are necessary.,

In addition to the procedures outlined above for verifying savings from AEP Ohio’s proposed portfolio,
AEP Chio will implement appropriate internal controls to assure the quality of program design and
implementation and establish a consistent and integrated tracking and reporting system for all programs in
the portfolio, AEP Ohio plans to produce monthly reports on all customer interactions, including
customers recruited, incentive applications, incentives processed, and installations verified, and will
establish procedures for ongoing verification.

AEP Ohio will require implementation contractors or staff to routinely contact or visit a sample of
participating customers to assess the quality of program delivery and the installation of measures for
which incentives were claimed. AEP Ohio intends to alse track on an on-going basis incentive fulfillment
time, technical services delivery times (how loag between customer request and audit completion for -
example), incentive documentation, and customer complaints among other metrics of program
performance,
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10 GLossARY OF TERMS

Achievable Potential: the amount of energy use that efficiency can realistically be expected to displace
assuming the most aggressive program scenario possible (such as providing end-users with payments for
the entire incremental cost of more efficient equipment). This is ofien referred to as maximum achievable
potential. Achievable potential takes into account real-world barriers to convincing end-users to adopt
efficiency measures, the non-measure costs of delivering programs (for administration, marketing,
tracking systems, monitoring and evaluation, etc.), and the capability of programs and administrators to
ramyp up program activity over time.

Applicability Factor: the fraction of the applicable dwelling units that are technically feasibie for
conversion to the efficient technology from an engineering perspective (¢.g., it may not be possibie to
install CFLs in all light sockets in a home because the CFLs may not fit in every socket in a home).

Base Case Equipment End Use Intensity: the electricity used per customer per year by each base-case
technology in each market segment. This is the consumption of the electric energy using equipment that
the efficient technology replaces or affects. For example purposes only, if the efficient measure were a
high efficiency lamp (“CFL”), the base end use intensity would be the annual kWh use per bulb per
houschold associated with an incandescent light bulb that provides equivalent lumens to the CFL.

Base Case Factor: the fraction of the end use electric energy that is applicable for the efficient
technology in a given market segment. For example, for residential lighting, this would be the fraction of
all residential electric customers that have electric lighting in their household.

Coincidence Factor: the fraction of connected load expected to be “on” and using electricity coincident
with the system peak period.

Cost-effectiveness: a measure of the relevant economic effects resulting from the implementation of an
energy efficiency measure. If the benefits outweigh the cost, the measure is said to be cost-effective.

Cumulative Annual: refers to the overall savings ocenrring in a given year from both new participanis
and savings continuing to result from past participation with measures that are still in place. Cumulative
annual does not always equal the sum of all prior year incremenial values as some measures have
relatively short measure lives and, as a result, their savings drop off over time.

Demand Response: the ability to provide peak load capacity through demand management (load control)
programs. This methodology focuses on curtailment of loads during peak demand times thus avoiding the
requirement o find new sources of generation capacity. '

Early Replacement: refers to an efficiency measure or efficiency program that seeks to encourage the
replacement of functional equipment before the end of its operating life with higher-efficiency units

Economic Potential: the subset of the technical potential screen that is economically cost-gffective as
compared to conventional supply-side energy resources. Both technical and economic potential screens
are theoretical numbers that assume immediate implementation of efficiency measures, with no regard for
the gradual *ramping up” process of real-life programs. In addition, they ignore market barriers to
ensuring actual implementation of efficiency. Finally, they only consider the costs of cfficiency measures
themselves, ignoring any programmatic costs (such as marketing, analysis, administration) that would be
necessary to capture them.
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Effective Useful Life (“EUL™): the number of years (or hours) that the new energy efficient equipment is
expected to function. Useful life is also commonly referred to as “measure life.”

End-use: a category of equipment or service that consumes energy (e.g., lighting, refrigeration, heating,
process heat).

Energy Efficiency: using less energy to provide the same or an improved level of service to the energy
consumer in an economicalty efficient way. Sometimes “conservation™ is used as a synonym, but that
term is usually taken to mean using less of a resource even if this results in a lower service level (e.g.,
selting a thermostat lower or reducing lighting levels). This recognizes that energy efficiency includes
using less energy at any time, including at times of peak demand through demand response and peak
shaving efforts.

Free Driver: individuals or businesses that adopt an energy efficient product or service because of an
energy efficiency program, but are difficult to identify either because they do not receive an incentive or
are not aware of exposure to the program.

Free Rider: participants in an energy efficiency program who would have adopted an energy efficiency
technology or improvement in the absence of a program of financial incentive,

Incremental: savings or costs in a given year associated only with new installations happening in year.

Impact Evaluation: is the estimation of gross and net effects from the implementation of one or more
energy efficiency programs. Most pragram impact projections contain ex-ante estimates of savings. These
estimates are what the program is expected to save as a result of its implementation efforts and are often
used for program planning and contracting purposes and for prioritizing program funding choices. In
contrast the impact evaluation focuses on identifying and estimating the amount of energy and demand
the program actually provides.

Integrated Data Collection (“*IDC™): an approach in which surveys of key market actors and end-use
customers (“EUCs”) are conducted in “real time™ as close to the key intervention points as possible;
usually integrated as part of the standard program implementation or other program paperwork pracess.

Lost-opportunity: refers to an efficiency measure or efficiency program that seeks to encourage the
selection of higher-efficiency equipment or building practices than would typically be chosen at the time
of a purchase or design decision.

Market Characterization: refers to evaluations focused on the evaluation of program-induced market
effects when the program being evaluated has a goal of making longer-term lasting changes in the way a
market operates. These evaluations examine changes within a market that are caused, at teast in part, by
the energy efficiency programs attempting to change that market.

Market Transformation: an approach in which a program attempts to influence “upstream™ service and
equipment provider market channels and what they offer end customers, along with educating and
informing end customers directly. The emphasis is on influencing market channels and key market actors
other than end customers.

Measure: any action taken to increase efficiency, whether through changes in equipment, control
strategies, or behavior. Examples are higher-efficiency central air conditioners, occupancy sensor control
of lighting, and retro-commissioning. In some cases, bundles of technologies or practices may be modeled
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as single measures. For example, an ENERGY STAR™ home package may be treated as a single
measure.

MegaWatt (“MW?): a unit of electrical output, equal to one million watts or one thousand kilowaits. It is
typically used to refer to the output of a power plant,

MegaWatt-hour (*MWh”): one thousand kilowatt-hours, or one million watt-hours. One MWh is equal
to the use of 1,000,000 watts of power in one haour.

Net-to-gross (“NTG”) Ratio: a factor representing net program savings divided by gross program
savings that is applied to gross program impacts to convert them into net program load impacts

Portfolio: either a collection of similar programs addressing the same market, technology, or
mechanisms; or the set of all programs conducted by one organization.

Process Evaluation: is 2 systematic assessment of an energy efficiency program for the purposes of
documenting program operations at the time of the examination and identifying improvements that can be
made to increase the program’s efficiency or effectiveness for acquiring energy resources.

Program: a mechanism for encouraging energy efficiency. May be funded by a variety of sources and
pursued by a wide range of approaches. Typically includes muitiple measures.

Program Potential: the efficiency potential possible given specific program funding levels and designs.
Often, program potential studies are referred to as “achievable™ in contrast o “maximum achicvable.”

Remaining Factor: the fraction of applicable units that have not yet been converted to the electric encrgy
cfficiency measure; that is, one minus the fraction of units that already have the energy efficiency
measure installed.

Replace on Burnout (“ROB"): a EE/PDR measure is not implemented until the existing technology it is
replacing fails. An example would be an encrgy efficient water heater being purchased after the failure of
the existing water heater.

Resource Acquisition: an approach in which end customers are the primary target of program offm'mgs
(.g., using rebates to influence customers’ purchases of end use equipment). .

Retrofit: refers to an efficiency measure or cfficiency program that seeks to encourage the replacement of
functional equipment before the end of its operating life with higher-efficiency units (also called “early
retirement”) or the installation of additional controls, equipment, or materials in existing facilities for
purposes of reducing energy consumption (¢.g., increased insulation, low flow devices, lighting
occupancy controls, cconomizer ventilation systems).

Savings Factor: the percentage reduction in electricity consumption resulting from application of the
efficient technology used in the formulas for technical potential screens.

Technical Potential: the theoretical maximum amount of energy use that could be displaced by
efficiency, disregarding all non-engineering consiraints such as cost-effectiveness and the willingness of
end-users to adopt the efficiency measures. It is often estimated as a “snapshot” in time assuming
immediate implementation of all technologically feasible energy saving measures, with additional
efficiency opportunitics assumed as they arise from activities such as new construction.
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Forward

AEP Ohio, comprised of Columbus Southern Power (“CSP”) and Ohio Power Company (“OPC™) is
Ohio’s 2™ largest provider of electric service with a mix of 1.45 million residential, commercial and
diversified industrial customers. AEP Ohio provides among the lowest electric rates in Ohio, ensures high
levels of customer satisfaction, and provides reliable utility service to its customers, which include more
than 920 communities located in 61 of Ohio's 88 counties.

Ohio recently passed comprehensive energy legislation, which includes an advanced energy portfolio
standard (“AEPS™), 2008 Senate Bill (“SB™) 221, signed into law by Governor Ted Strickland on May 1,
2008." The law directs Ohio utilities to implement programs to help their customers use electricity more
efficiently, and requires electric utilities to achieve energy savings of 22.2% by the end of 2025 through
energy efficiency programs. Utilities must also implement programs to reduce peak energy demand one
percent beginning in 2009, and an additional 0.75% per year through 2013, for a total of 7.75%.

In response to the new legislative requirements, AEP Ohio is offering this three-year Energy
Efficiency/Peak Demand Reduction (“EE/PDR™) Action Plan (“Plan™).” The EE/PDR Action Plan details
a diverse portfolio of ¢lectric energy efficiency and demand response programs AEP Ohio intends to
offer. Programs are available for all customer classes, inciuding low-income residential.

This portfolio of electric EE/PDR programs was developed with the experienced and expert guidance of
two outside consultants, Summit Blue Consulting and the Midwest Energy Efficiency Alliance
(“MEEA™). AEP Ohio, Summit Blue and MEEA drew upon successful programs from other AEP
operating utilities in other states, as well as other states, particularly the Midwest, and their combined
program design and implementation experience with other utilities, in crafting AEP Chio’s program
portfolio. AEP Qhio also convened a Collaborative group of interested parties to provide input to this
EE/PDR Action Plan.

AEP Ohio believes it has an excellent portfolio of proven programs that will directly help its customers
save money on their energy bills. AEP Ohio is committed to moving forward with the implementation of
this EE/PDR Action Plan.

Note: due to the current economic downturn, AEP Ohio is not projecting peak demand savings from the
Commercial & Industrial Interruptible Program in 2009 since the 2009 SB 221 target for peak demand
savings likely will be satisfied without implementing this program in 2009,

! http/Awrww.legislature state.oh.us/bills.cfm?ID=127 SB 221

* The analysis conducted for this report largely was completed before the March 18, 2009 PUCO Order on AEP
Ohio’s Electric Security Plan. '

Summit Blue Consulting, LLC , ix
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E  ExecuTive SUMMARY

Energy efficiency and peak demand reduction (“EE/PDR”) represents an important resource for AEP
Ohio, one growing increasingly important as fuel and commodity prices become more volatile and
greenhouse gas regulation becomes more likely. Estimates of EE/PDR potential are a key input to the
integrated resource planning process, which considers the load forecast and both supply- and demand-side
resources. This study presents the results of an analysis of the EE/PDR potential in AEP Ohio’s service
territory by Summit Blue Consulting and the Midwest Energy Efficiency Alliance, in support of meeting
the Electric Security Plan requirements of Senate Bill 221.

5B 221 requires electric utilities to achieve energy savings of 22.2% by the end of 2025 through energy
efficiency programs. Utilities must also implement programs designed o reduce peak energy demand one
percent beginning in 2009, and an additional 0.75% per year through 2018, for a total of 7.75%." Table E-
1 presents SB 221 requirements for 2002 to 2011, which is the focus of this EE/PDR Action Plan.

Table E-1. SB 2Z1 Savings Requirements (at Meter) — 2009 to 2011

- 2000 03% 0.3% 1.00% 1.00%

2010 - 0.5% 0.8% 0.75% 1.75%
2011 0.7% 1.5% 0.75% 2.50%

AEP Ohio plans to meet the SB 221 savings requirements, while ensuring that all customer classes have
energy saving opportunities. This EE/PDR Action Plan presents detailed information on the approach,
energy efficiency and demand response measures and proposed incentive levels. We anticipate that
portions of the EE/PDR Action Plan wili need to be revised upon implementation to reflect better
information or changing market conditions. AEP Ohio will update the Public Utilities Commission of
Ohio (“PUCO™) and the Collaborative regarding any substantive revisions to this EE/PDR Action Plan,

EE/PDR Action Plan Portfolio Summary

AFP Ohio is proposing to invest a total of $161.9 million (20093} on energy efficiency and demand
response programs and projects 842 GWh and 201 MW cumulative annual net savings at meter over a
three-year period during calendar years 2009 to 201 1. The division of EE/PDR program investment
between residential and business customers is commensurate with the relative contribution to the
portfolio,

3 Energy and peak demand savings of preceding 3 years annual average, normalized kWh and kW sales.

Summit Blue Consulting, LLC 1
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Table E-2 provides the projected savings and associated funding for 2009 to 2011.

Table E-2. Savings Goals and Efficiency Portfolio Investment — 2009 to 2011

Energy Savings (GWh) (1 628 1095 1359 308.7

%Savngs of Sector Sa]cs 0.41% 0.70% 0.87% 1:.98%
e Sam@msm“ L 021%  0.43% - 050%
Total Cost (2009% million) (2) $9.9  $168 $204

i b £ BN = e fp 4 BaRTRE R P Zp ki HET
- Energy Savmgs (GWh) M 107.2 1765 2499 533.6
% Savings of Secmr Sales 030% 0.50% 0.70% 1.50%
" Demand Savings (MW)() 247 T3 . 935 . 16147

"9 Savings of Sector Sales 5_30.36% LO7% 135% 0 234%
Total Cost (2009 million) $le.1 8255 §339 $75.5
Note: C&! Demand Response Program demand savings are not cumulative

FE Han Bt A R R st

i e T TR <R
Energy Savings (GWh) (1) 170.0 2864 3858 8423
% Savings of Sector Saks ~ ~ 033% 0.56% 0.75% 1.65%

| Demand SavingsMW) ().~ 320 888 1111 2014
% Savings of TotalSaks ~ - 031% 0.86% L07% . 1.95%

Total Cost (2009% million) $260 $423  $542 $122.5
Other Costs (2009% mlion) & $108  $11.5  $17.1 $39.4

(1) Savings are not projected for: Low Income Energy Conservation Kits, Behavior Modification, Self
Direct Program, and Renewable Energy Technology Program. AEP Qhio will also conduct program
evaluation and other essential program support functions, such as compliance and reporting, database
management, contracting and payables and portfolio cost-benefit analysis. Some of the factors affecting
the calculation of the baseline are pending subject to final PUCO order.

(2) Other Costs include support and other services, including: AEP Ohic EE/PDR Department, General
Education/Training/Media, Low Income Energy Conservation Kits, Behavior Modification, Sclf Direct
Program, Pilot Program Fund and Renewable Energy Technology Program.

Summit Blue Consuiting, LLC 2
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Incentive levels and other program elements will be reviewed and adjusted to reflect changes in market
conditions or implementation processes in order to maximize cost-effective savings. Such modifications
will be reported in the annual reports submitted to the PUCO.

Figure E-1 presents the proposed portfolio structure, including five consumer sector and five commercial
and industrial sector programs, as well as three multi-sector programs: renewable energy technology,
education and training, and new pilots/emerging technology. AEP Ohio will also conduct program
evaluation and other essential program support functions, such as compliance and reporting, database
management, contracting and payables and portfolio benefit-cost analysis.

Surnmit Blue Consulting, LLC 3
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Figure E-1. EE/PDR Action Plan Portfolio Structure -~ 2009 to 2011

Low Income

AEP Ohio
Consumer Sector Business Sector Multi-Sector
Efficient Products Prescriptive Renewable Energy
Technology
Appliance Recycling Custom
Education and
Training
Existing Home Self Direct
Retrofit
New Pilots /
Emerging
New Construction
New Construction Technology

Demand Response

Summit Blue Consulting, LLC
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Table E-3 presents the projected MWh energy savings, Total Resource Cost (“TRC™) Test resulis, Net
Present Value Benefits in 20098 million, Lifetime MWh Energy Saved and Lifetime Cost of Saved
Energy in 20093 per kWh over the three-year period from 2009 to 2011.

Summit Blue Consulting, LLC 5
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Table E-3. Annual Incremental Net Energy (MWh) Savings at Meter — 2009 to 2011

Products 40838 70,759 83766 195364 232% 22 $34.3 1282 $0.012
Recycling 4665 8324 14211 27200 3% 14 $1.1 133 $0.030
Retrofit 510 7558 10447 23200 18% 13 529 277 0L
Low Income 12149 17,640 23400 53,190  63% 15 $3.6 720 $0.015
New Construction 0 5663 4,08t 3745 12% 13 £2.7 195 B0.022
Consumer Sector Totll 52,846 109,944 135906 308,697 36.7% 1.7 $49.6 2,608 $0.015

&% Total of Sector Sales 041% 0.70%  0.87% Mote: savings from Lowincome Energy Conservation Kits, Behavior Mmiﬁcmun,
Renewable Energy Technology are not projeci-d.

Prescriptive 68244 123778 177,348 369371  43.9% 2.1 $66.9 3,373 80012
Custom 37,565 49,750 69622 156936 1B.6% Ll $3.9 2,226 $0.013
New Construction 0 14% 1,382 2879  03% L3 0.8 69 $0.014
LED Traffic Signals 139 1,439 1,583 4391 05% L8 $0.3 66 $0.005
Demand Respoense 0 0 0 0 0% . 16.7 $24.5 - -
Business Secter Total 197,178 176464 249,938 533577 63.3% 18 $103.0 734 $0.014

% Totalof Sector Sales 030%% (. 50% 0.70%, Note: savings from Self Direct Program are not projected,

Summit Blue Consulting, LLC 6
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Table E-4 presents the projected summer peak demand kW savings levels over the three-year period from
2009 to 2011.

Table E-4. Annual Incremental Net Summer Peak Demand (kW) Savings at Meter —
2009 to 2011

Producis 4702 8270 9,865 22,837 10.9%

Recycling 563 1,004 1714 3,280 1.6%
Retrofit 616 802 1225 2,733 13%
Low Income 1433 2084 2784 6,282 3.0%
New Construction 0 285 2051 4,897 23%
Consumer Sector Total 7314 15095 17,620 40,029 ' 18,1%
Uonservation Kits, Hehavior Modification and

% Total of Sector Sales 021% 0.43%  0.50% Remewable Energy Technology are not projected.

S M_lﬁ- A

Prescriptive 21409 38,744 55462 115,615 552%
Custom 2915 3863 5413 12,190 5.8%
New Construction 0 2% M 500 , 0.2%
LED Traffic Signals 3 M8 382 1,061 0.5%
Demand Response 0 35490 40215 40,215 19.2%
Business Sector Total 24,655 78,703 101,713 169,581 80.9%

Note: savings from Seif Direct Pro-gram are not
% Total of Sector Sales 036% L14%  1.47% projected. '

Note: Demand Response Program demand savings are not cumulative
. 031% 050% 1.15% i tal
% of Partfolio Total Sales s -
031% 121% 201% cumulative
Summit Blue Consulting, LLC 7
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Table E-5 presents the estimated total emissions reductions in pounds based on the projected energy
savings over the threc-year period from 2009 to 2011.*

Table E-5. Total Emissions Reductions - 2009 to 2011

§

Products 438 2,158 190334 4349 6412 14.1
Recycling 61 300 26,499 605 293 2.0
Retrofit 52 256 22,602 516 %61 17
Low Income 119 587 51,820 1,184 1,746 338
New Construction 2 108 94% 217 320 07
Consumer Sector Total 692 3409 300,750 6,872 14,131 223

Note: emissons reductions from Low income Energy Conservation Kits, Behavior Modification,
Renewnble Energy Technology are not projected.

il RRRRE o RO BRI R
Prescriptive 828 4,080 359,861 8222 12,123 26.6
Custom 352 1,733 152,896 3,493 5,151 11.3
New Construction 6 32 2,805 o4 94 02
LED Traffic Signals 10 49 4,278 98 144 0.3
Demsnd Response 0 0 0 - 0 0 0.0
Business Sector Total 1,19 5893 519840 11,877 17,512 38.5

Mote: emissions reductions from Self Direct Program are not projected.

* Emissions factors from eGRIDweb, Year 2005 Data, Location (Operator)-based: Columbus Southern Power,
htip://cfpub.epa.gov/egridweb/view_egel.cfm; Ohio Power Company, http://cfpub.epa.gov/egridweb/view_egcl.cfm.

Summit Blue Consulting, LLC 8
1580


http://cfi3ub.epa.gov/egridweb/view_egcl.cfin
http://cfpub.epa.gov/egridweb/view_egcl.cfin

EXHIBIT JFW-2 (VOLUME 2)
Page 20 of 169

EE/PDR Investment

The estimated investment for these programs, which would realize the EE/PDR program potential
consistent with meeting 5B 221 requirements for 2009 to 2011, in 2009 dollars, would be approximately
$36.8 million in 2009, $53.8 million in 2010, and $71.3 million in 2011, for a total $161.9 million, as
shown in Table E-6. The projected investments include one-time startup costs of 10% of administrative
costs for the first year of program implementation.

Table E-6. Estimated Annual Total Investments by Program for AEP Ohio (2009%)

Products $3,441,732 $5,616,033 $6,434,867 $15,492,632 9.6%

Recycling $1,193,527 $2,028,309 $3,462,740 $6,684,577 4.1%
Retrofit $990,308 $1,273,138 $1,576,956 $3,840,402 2.4%
Low Income $4,236,236 $5485,211 $7.234.834 $16956281  10.5%
New Construction $0 $2,430,906 $1,667,011 4,097,916 2.5%

_Consumer Sector Total ~ $9,861.803  $16,833,596  $20376.408 . $47071808 29.1%

Prescriptive $8.861,266  $12906212  $17.978,141 $39745619  24.5%
Custom $6,958,741 $8,588,662  $11,724,734 827272137 16.8%
New Construction $0 $296,938 $246,016 $542.954 0.3%
LED Traffic Signak $310,257 $326,164 $358,669 $995,090 0.6%
Demand Response $0 $3,371,250 $3,545,625 $6,916,875 4.3%

Business Sector Total  $16130,264  $25489227 $33,853,185  $754712675 46.6%

s

Department $1.300,000 $3,200,000 $3,400,000 $8,400,000 5.2%
General Education/

Training/Media $2,527,000 33,822,000 $3,651,000 $10,000,000 6.2%
Energy Conservation Kits $500,000 $500,000 $500,000 $1,500,800 0.9%
Behavior Modification $500,000 $1,000,000 $1,500,000 §3,000.,000 1.9%%
Self Direct $5,000,000 $2,000,000 $2,000,000 $9,000,000 5.6%
Pilot Program Fund $500,000 $1,000,000 $6,000,000 $7,500,000  4.6%

Other Costs Total " $10,827.000 $11,522,000 $17,851,000  $30400,000 24.3%

Summit Blue Consulting, LLC 9
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To firm up cost estimates and make any necessary budget and schedule changes, AEP Ohio will issue
RFP(s) for implementation contractors to bid on the work, and require them to submit detailed budgets
along with estimated savings and implementation schedules. Any adjustments to the cost recovery
mechanism will be trued up on an annual basis.

Job Creation

To capture the full economic impacts of the investments in energy efficiency, three separate sffects
(direct, indirect, and induced) must be examined for each change in expenditure. The sum of these three
effects yields the total effect resulting from a single expenditure.

» The direct effect refers to the on-site or immediate effects produced by expenditures. In the case
of installing energy efficiency upgrades in a home or business, the direct effect is the on-site
expenditures and jobs of the construction or trade contractors hired to carry out the work.

» The indirect effect refers to the increase in economic activity that occurs when a contractor or
vendor receives payment for goods or services delivered and is able to pay others who support
their businesses. This includes the equipment manufacturer or wholesaler who provided the new
technology. It also includes the bank that provides financing to the contractor, the vendor’s
accountant, and the building owner where the contractor maintains its local offices.

¢ The induced effect derives from the change in spending that energy efficiency investments
cnable. Businesses and households are able to meet their energy, heating, cooling, and lighting
needs at a lower total cost, due to efficiency investments. This lower cost of doing business and
operating houscholds makes greater wealth available for businesses and families to spend or
invest in other goods and services such as food, clothing, entertainment, or marketing (in the case
of businesses).

Table E-7 shows the total number of jobs—direct, indirect, and induced—that are estimated would be
created from investing $161.9 million in electric energy efficiency in AEP Qhio customer homes and
businesses in 2009 through 2011. AEP Ohio estimates the number of jobs that will be created at
approximately 1,500 direct jobs, 900 indirect jobs, and 750 induced jobs, for a total of approximately
3,500 total jobs created during the three-year period.” On average, one job will be created for
approximately $51,500 in spending,.

Table E-7. Number of Jobs Created (2009 through 2011)

Jobs Created 1,500 . 900 750 3,150

* Job creation estimates based on data from Green Recovery: A New Program to Create Good Jobs and Start
Building a Low-Carbon Economy, pages % and 27,
http:/fwww.americanprogress.org/issues/2008/09/pdf/green_recovery.pdf

Summit Biue Consulting, LLC 10
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The next section discusses the approach to estimating EE/PDR potential. After that, there is an overview
of EE/PDR Potential results for 2009 to 2028, followed by program plans, and finally conclusions and
recommendations.

E.1 Approach to Estimating EE/PDR Potential

AEP Ohio’s program portfolio was developed by incorporating elements of the most successful energy
cfficicncy programs across North America into program plans designed for the Ohio market and AEP
Ohio customers in particular. AEP Ohio used a benchmarking process to review the selected programs,
with a focus on successful Midwest programs to help shape the portfolio.

As detailed in Figure E-2, there are four major types of energy efficiency potential: (1) technical potential
for all technologies, (2} ecoromic potential, the amount of encrgy efficiency available that is cost
effective, (3) achievable potential, the amount of energy efficiency available under current market
conditions and available investments, and (4) program potential, the amount of energy efficiency
available given limited resources, available time and duration of the efficiency program planning period.
AEP Ohio’s EE/PDR Action Plan is focused on capturing cost-effective program potential in its service
territory while achieving SB 221 requirements for 2009 to 2011. Energy efficiency measures that were
known not to be cost-effective were pre-screened out of consideration from all potential scenarios.

Figure E-2. The Four Stages of Energy Efficiency Potential

Technical Potential

Economic Potential

Paotential

Reproduced from *Guide to Resource Plarming with Energy Efficiency November 2007 " written by the US EPA. Figure 2-!

Summit Blue undertook the EE/PDR potential study with the following key tasks:

e Develop baseline consumption profiles, and develop initial building simulation model
specifications

s Characterize the EE/PDR measures

* Conduct a EE/PDR benchmarking and best practices analysis
¢ Conduct benefit-cost analysis

¢ Estimate EE/PDR potentials

e  Develop EE/PDR program plans

» Each of these tasks is summarized below.

Summit Blue Consulting, LLC 11
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E.1.1 Develop Baseline Consumption Profiles and
Develop Initial Building Simulation Model
Specifications

¢  Summit Blue conducted this task to characterize the AEP Ohio service territory, including
Columbus Southern Power (“CSP") and Ohio Power Company (“OPC™), in terms of customer
numbers, as well as age and size of the household/housing stock. Segment-level commercial and
industrial sales data delivered by AEP Ohio provide a good starting point to determine customer
energy use in broad end-use categories, such as lighting, heating, and cooling. These profiles
were the calibration paints in developing hourly computer models of energy consumption. The
models are used to estimate savings from EE/PDR measures.

E.1.2 Characterize the EE/PDR Measures

Characterization of EE/PDR measures requires:,

1) Estimating the baseline energy consumnption for each end-use (heating, cooling, cooking, hot
water, etc.) or unit energy consumption (“UEC")

2) Estimating the incremental savings from each measure — improving from the baseline to the new
technology '

3) Determining the incremental costs and lifetimes for each of the new technologies

In addition, the baselines must consider that different classes of buildings have different penetrations of
technologies, such as existing homes compared to new construction.

Summit Blue used a combination of approaches to characterize the EE/PDR measures for this study. For
the EE/PDR measures having impacts that do not vary with climate, we used engineering estimates and
publicly available and well-respected sources, such as the California Database on Energy-Efficiency -
Resources (“DEER™) database. We adjusted the DEER energy and demand impacts for AEP Ohio’s
customer operating parameters as necessary based on the local weather. For climate-dependent measures,
Summit Blue used a combination of building simulation modeling and engineering estimates specifically
developed for AEP Ohio to estimate EE/PDR measure per unit savings.

For EE/PDR measure costs, Summit Blue primarily used the Califormia DEER database, adjusted by
geographic multiplier factors contained in industry sources, such as the RS Means Mechanical Cost Data.
For EE/PDR measure lifetimes, a combination of resources was used, including manufacturer data,
typical economic depreciation assumptions, and the California DEER database.

E.1.3 EE/PDR Benchmarking and Best Practices
Assessment

To ensure that the EE/PDR potential estimates that Summit Blue deveioped for AEP Ohio are reasonabie
and appropriate, and to identify the best practices regarding EE/PDR programs, we conducted a
benchmarking assessment on other utilities’ and agencies’ EE/PDR programs. We alsa collected
information on selected national EE/PDR programs that previous studies have identified as top
performers. To identify common best practices of top performers, the analysis compares detailed program
results by customer sector of those utilities identified as achieving high levels of EE/PDR savings for
below median costs.

Summit Blue Consulting, LLC 12
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For the 14 electricity EE/PDR programs of the I0Us and agencies reviewed, the overall median energy
savings as a percentage of annual sales for 2007 is 0.9% and the median firsi year costs for energy savings
is $0.15/kWh, but the organizations with the largest relative energy savings and below median costs
achieved their energy savings at about 1.3% of annual sates. The results for peak demand savings as a
percentage of peak demand are similar: the median savings is 0.6% of peak demand and the median cost
is $725/kW.

Most of the benchmarked organizations have been conducting electricity EE/PDR programs for an
extended period. Since these organizations have been conducting electricity EE/PDR programs, savings
have been realized from a lot of the “low hanging fruit” among EE/PDR measures, such-as T12 lighting
system conversions to T8 systems. A new EE/PDR program can reasonably be expected to achieve these
results after an initial ramp up period of three to four years.

E.1.4 Benefit-Cost Analysis

The measures were evaluated with respect to cach of the four main standard benefit-cost tests.®

Participant test: mecasures arc cost effective from this perspective if the reduced electric cosTs to the
participating customer from the measure exceed the afier-incentive cost of the measure to the customer.

Utility (or program administrator) (“*UCT™) cost test: measures are cost effective from this perspective
if the costs avoided by the measures’ energy and demand savings are greater than the utility’s EE/PDR
program costs to promote the measure, inciuding customer incentives.

Ratepayer impact measure (“RIM™} test: measures are cost ¢ffective from this perspective if their
avoided costs are greater than the sum of the EE/PDR program costs and the “lost revenues” caused by
the measure.

Taotal resource cost (“TRC”) test: measures are cost effective from this perspective if their avoided
costs are greater than the sum of the measure costs and the EE/PDR program administrative costs.

In line with standard industry practice, Summit Blue used the TRC test to determine which EE/PDR programs
to include in AEP Ohio’s portfolio of EE/PDR programs. The RIM test is a more restrictive test that is only
used as the main EE/PDR benefit-cost test in very few states.” All of the measures passed the TRC test. The
portfolio of EE/PDR programs that Summit Blue developed is quite cost effective by industry standards with
a total resource cost test ratio of 1.8. Table E-8 presents the overall benefit cost ratios for the consumer sector,
the commercial and industrial sector, and the overall }'mrtﬁ)lio.8

® California Public Utilities Commission. California Standard Practice Manual Economic Analysis of Demand-Side
Programs and Projects, October 2001, http://drre.fbl.gov/pubs/CA-SPManual-7-02.pdf. ;

7 Florida and Georgia, for example, require DSM programs to pass the RIM test.

¥ The analysis conducted for this report largely was completed before the March 18, 2009 PUCO Order on AEP
Ohio’s Electric Security Plan.

Summit Blue Consulting, LLC 13
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Table E-B.

Products 22 3.2
Recycling 14 0.8
Retrofit _ 1.3 2.0
Low Incom;: : 1_5 21
New Construction 13 2.0
Consnmer Sector Total 1.7 2
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6.3 0.5
NA 03
3.9 0.5
N/A 0.5
2.6 0.7
.5.2 0.5

Prescriptive 2.1 3.3
Custom 1.1 2.2
New Construction 15 24
LED Traffic Signals 1.8 26
Demand Response 10.7 2.9
Business Sector Total 1.8 2.8

34 0.7
2.5 0.5
34 0.5
48 0.6
N/A 2.5
3.1 0.7

E.1.5 Estimate EE/PDR Program Potentials

Summit Blue developed estimates of EE/PDR measure potentials in terms of technical, economic, and
“achievable™ potential (the program results that are realistic for AEP Ohio to achieve through cost-
effective EE/PDR programs). Economic potential was estimated using the TRC test as described above as
the economic “screen” to apply to technical potential estimates in order to determine whether the

measures are “cost-effective” or not.

To estimate achicvable potential, a computer model was used to estimate conversion rates from inefficient
products to more efficient products for retrofit and replacement measures, as well as instailation rates in
new buildings for new construction markets. These conversion, replacement, and new construction

Summit Blue Consulting, LLC
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penetration rates will be based on other utilities’ actual experiences with these types of programs, Summit
Blue developed three achievable potential estimates:

1. A base case or expected EE/PDR potential cstimates. These estimates assume that adequate
funding is available to achieve the EE/PDR potentials and that AEP Ohio is able to achieve “best
practice” EE/PDR program performance within three to four years, over the short term, from
2009 10 2011.

2. A high case estimate based on the experience of the best of the best utilities” EE/PDR program
results, to meet the SB 221 requirements over the long term, through 2028,

3. Alow case estimate, assuming that either the available funding for EE/PDR programs is
constrained, or that the EE/PDR program performance is such that average EE/PDR program
results are achieved over the forecast period.

E.2 EE/PDR Potential Results

The cumulative net annual EE/PDR potential savings (Base Case Scenario Market Potential) in 2028 is
estimated to be approximately 8 thousand GWh at meter, about 14% of forecast sales, and approximately
1,400 MW at meter, about 12% of peak summer demand, as shown in Table E-9. Table E-9 also presents
the projected savings in 2028 for the technical, economic, and high and low market potential scenarios.
The technical and ¢conomic potential estimates are more unceratin than the market potential results since
surveys of AEP Ohio’s customers were not conducted.

These results assume a net-to-gross impact ratio of 1.0 in most instances whereby free ridership is
assumed for this analysis to be offset by spillover impacts, except for the recycling of second refrigerators
and freczers. The Base Case market potential meetis the SB 221 savings targets over the short term, from
2009 to 201 1. The high case market potential meets the SB 221 cumulative savings targets over the long
term, through 2028. The Base Case market potential includes incentives at 50% of incremental measure
costs in most instances. The High Case market potential includes incentives at 75% of incremental
measure costs, while the Low Case includes incentives at 25% of incremental measure costs.

Summit Blue Consulting, LLC 15
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Table E-9. Projected Cumulative Annual Net Savings at Meter and Costs — 2028
o[ cumtative pepar;, | Cumulitive Anmual
. Potential Net Energy Savings {11 - et Summer Peak
. Beenario T at Meter (2028) . Damand Savings (1)
e ‘ pi T © at Meter (2028) . T
Residential GWh | % of 2028 Forocast Sales | MW | % of 2028 Foracast Sales | 20 Year Cost {2009 to 2028) - 20093 milion
Tachnical| 6,678 38% 1222 30% -
Economic] 5,218 30% 718 18% -
High Case| 3,888 22% 699 17% $1,050
Base Case| 2,200 . 13% 328 8% $414
Low Case| 1,573 9% 221 5% $255
Comm & industriall
Technical| 14,892 36% 2,404 30%
Economic| 12,163 2% 1,920 24% -
High Case| 8.024 3285, 1,536 19% $1,577
Base Case| 5,652 14% 1,110 14% $801
Low Case| 4425 11% 883 1% $502
Total | :
Technical| 21,570 7% 3.626 30%
Economic| 17,381 - 2% 2,838 22% -
High Case| 12,912 22% 2,235 18% $2,627
Base Cass| 7,893 14% 1.438 12% $1,214
Low Cage| 5.998 10% 1,104 9% $757

(1) Savings are not included for: Demand Response, Low Income Energy Conservation Kits, Behavior
Modification, Self Direct Program, and Renewable Energy Technology Program. AEP Ohio will also
conduct program evaluation and other essential program support functions, such as compliance and
reporting, database management, contracting and payables and portfolio cost-benefit analysis.

(2) Costs are not included for: AEP Ohio EE/PDR Department, General Education/Training/Media,
Demand Response, Low Income Encrgy Conservation Kits, Behavior Modification, Sclf Direct Program,
Pilot Program Fund and Renewable Energy Technology Program.

Summit Biue Consulting, LLC
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Figure E-3 and Figure B-4 show the cumulative annual net energy and summer peak demand savings in
2028 for each of the five potential analysis scenarios.

Figure E-3. Cumulative Annual Net GWh Energy Savings in 2028

25,000

OResidential ®Comm & industrial

20,000

15,000

10,000 -

5,000 -

Cumulative Annual Met GWh - 2028

Technical Economic High Case Base Case Low Case
Market Market Market

(1) Savings are not included for: Demand Response, Low Income Energy Conservation Kits, Behavior
Modification, Self Direct Program, and Renewable Energy Technology Program. AEP Ohio will also
conduct program evaluation and other essential program support functions, such as compliance and
reporting, database management, contracting and payables and portfolio cost-benefit analysis.
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Figure E-4. Cumulative Annuoal Net Summer Peak MW Demand Savings in 2028
4,000 ;
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3,500

3,000
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(1) Savings are not included for: Demand Response, Low Income Energy Conservation Kits, Behavior ™
Modification, Self Direct Program, and Renewable Energy Techunology Program. AEP Ohie will also
conduct program evaluation and other essential program support functions, such as compliance and
reporting, database management, contracting and payables and portfolio cost-benefit analysis.

Summit Blue Consulting, LLC 18
1590



EXHIBIT JFW-2 (VOLUME 2)
Page 30 of 169

Figure E-5 and Figure E-6 show the cumulative Market Potential’ as a percent of the Economic Potential
for energy efficiency.

Figure E-5. Market Potential Net Annual Energy Savings at Meter as Percent of
Economic Potential in 2028
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{1) Savings are not included for: Demand Response, Low Income Energy Conservation Kits, Behavior
Modification, Self Direct Program, and Renewable Energy Technology Program. AEP Ohio will aiso
conduct program evaluation and other essential program support functions, such as compliance and
reporting, database management, contracting and payables and portfolio cost-benefit analysis.

? Defined here as the potential achievable in real-world market rigk situations.
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Figure E-6. Market Potential Net Summer Peak Demand Savings at Meter as Percent of Economic
Potential in 2028
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(1) Savings are not included for: Demand Response, Low Income Energy Conservation Kits, Behavior
Modification, Self Direct Program, and Renewable Energy Technology Program. AEP Ohio will also
conduct program evaluation and other essential program support functions, such as compliance and
reporting, database management, contracting and payables and portfolio cost-benefit analysis.
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E.3 Overview of Program Plans

The plans developed for this study are based on best-practice programs, with the concepts outlined in a
strategic manner. The plans are not intended to be operational per se, but are proposed as guidelines for
more detailed program planning. The intent of the portfolio presented here is to provide a sense of scope
and scale and to convey the general schedule and resources needed to quickly gain a foothold in the
various markets in which the programs will aperate.

Overall, a portfolio is presented that covers a broad range of demographic, business, facility and end-use
markets. AEP Ohio’s portfolio of programs can be divided into consumer, business and multi-sectors with
utility administyative functions providing support across for all program areas, AEP Ohio will maintain as
part of its functionality the education, training and emerging technology budgets. These efforts will
leverage existing AEP corporate connections and efforts to maximize impact of these outreach and
education efforts,

Consumer Sector

Efficient Products: will provide incentives and marketing support through retailers to build market share
and usage of ENERGY STAR® lighting and other standardized equipment not requiring substantial
engineering. Customer incentives encourage increased purchases of high-efficiency products while in-
store signage, sales associate training, and support make provider participation easier. The program also
will promote convenient recycling for CFLs at local retailers.

For appliances, the program will use a retail channel-based strategy to influence the purchase of high-
efficiency appliances and electronics. Since appliance standards, as well as the market share of high-
efficiency appliances, are gradually increasing, the program will be specific in its list of qualifying
models, as well as marketing emphasis.

Appliance Recycling: Many of the refrigerators and freezers being replaced are still functioning, and,
often end up as energy guzzling back-up appliances in basements and garages or are sold in a used
appliance market. The Appliance Recycling Program will target these “second” refrigerators and freezers,
providing the dual benefit of cutting energy consumption and keeping the appliances out of the used
market. The program will provide incentives to remove working units from service and fully recycle their
materials. The program offers an environmentally responsible turnkey pick-up and recycling service.

Home Retrofit: will produce long-term electric energy savings in the consumer sector by helping
customers analyze and reduce their energy use through the installation of upgraded shell measures, such
as air sealing, insulation and high efficiency equipment. A free online analysis will be offered fallowed by
the option of a walk-through audit costing the customer between $25 and $150, (subject to reimbursement
for those implementing at least $1,000 in efficiency improvements). The plan is to start with a “captive
contractor” model to increase completion rates of recommended measures, eventually leading to a more
traditional market-based Home Performance Retrofit with ENERGY STAR program in the later years.
The three program phases are: Phase 1: On-line Energy Analysis; Phase 2: Home Walk-Through Energy
Analysis; Phase 3: Home Performance Retrofit with ENERGY STAR.

Low Income: will provide recommendations to encourage low-income consumers to install efficient
equipment, provide financial assistance to cover the full cost of implementation, and educate customers
with limited income to reduce their energy use and manage their utility costs. The program will
coordinate low-income services with local weatherization providers to pravide comprehensive assistance
at lower administrative costs.
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Energy Cﬂllsm"vﬂﬁim lﬁts: pmwdes @ free or redm;ed cost package of energy saving | do it yourself
measures for @ variety of p prograrny that are evaluated to be cost effective such as school programs to
educate stndents who take the package home to install the measures with their parents and other programs
to distribute the kits to educate customers and provide energy savings. The kits include the following:

four CFL lamps, switch and outlet gaskets, furnace filter whistle, hot water temperature card, self-stick
energy use gauge thermometer, close-cell foam weather-strip, self=stick door sweep, flow meter bag, low-
flow showerhead, and refrigerator thermometer card.

ENERGY STAR® New Homes: will produce long-term electric energy savings by encouraging the
construction of single-family homes and duplexes to meet the ENERGY STAR National Performance
Path efficiency standard. The program will identify and recruit key builders whoe do not consistently (or
seldom) build homes to meet the ENERGY STAR standard. Builders who choose to participate in the
program wili gain access to cash-back incentives designed to cover approximately 30% of the cost to
upgrade and certify each home. Guidance for design and construction of high-efficiency homes will be
provided.

Business Sector -

Prescriptive Incentive: will generate energy savings for all business customers through the promotion of
high-efficiency standardized equipment not requiring substantial engineering. Three primary objectives
will focus on increasing: market share, installation rates, and operating efficiency. Incentives typically
ranging from 20% to 50% of the incremental cost to purchase energy efficient products, including,
lighting, HVAC, motors, etc., will be offered to customers. LED Traffic Signals arc included in this

prograim.

Cuastom: will assist larger commercial and industrial customers with the analysis and selection of high-
efficiency equipment or processes not covered under the Prescriptive Incentive program. The program
approach will identify morc complex energy savings projects, provide cconomic analysis and aid in the
completion of the incentive application. Incentives will be based on energy savings on a per kWh and per
kW basis for installed measures.

Self Direct: As specified in Senate Bill 221 of the 127" Ohio General Assembly (“SB 2217), commetrcial
and industrial “mercantile” customers that consume more than 700,000 kWh per vear of AEP Ohio
electricity or are part of a national account involving multiple facilitics in one or more states are eligible
to request participation in the Self Direct Program. The Self Direct Program allows mercantile customers
to commit their energy efficiency and demand response resources to AEP Ohio.

C&I New Construction: provides design assistance to the architects and engineers that are designing
new buildings. The key design assistance tool is building simulation modeling of more efficient building
designs. Provide incentives to new facility owners for the instaliation of high-efficiency lighting, HVAC,
building envelope, refrigeration and other equipment and controls. Provide a marketing mechanism for
architects and engineers to promote energy efficient new buildings and equipment to end users.

Demand Response: includes a Commercial and Industrial Interruptible/Curtailable Rates Program for
non-tesidential customers in the AEP Qhio service territory that includes fixed rate discounts for non-
residential customers who contract to reduce their loads to a specific and pre-determined level during
peak demand periods. For 2009 to 2011, the program will be available to Columbus Southern Power
customers only, based on AEP Ohio interpretation of allowance of existing interruptible contracts.
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- Multi-Sector

Renewable Energy Technology: Reéi_denﬁal and cbmmercial grid-connected customers in new or

- existing single family and multifamily homes and duplexes, as well as commercial applications up to 100
kW will be eligible for incentives for the installation of photovoltaic solar electric and wind electric

systems. :

Generzl Energy Education: This program will coordinate AEP Ohio’s efforts to create customer
awareness for the programs, enhance demand and educate customers on energy efficiency.

Training: The program will coordinate the C&I training programs offered, or suppotted, by AEP Ohio.
Initial trainings would likely include commercial and industrial facility engineers. The goal is to broaden
AEP Ohio’s reach to its customers and o provide assistance for customers seeking higher efficiency
equipment.

New Pilots/Emerging Technology: The program objective is to identify and learn more about new
energy efficient technologies to capture additional electric energy savings. There are numerous pilot
program potentials addressing all classes of customers. [nitially the program will focus on proven
programs that capture significant energy savings. Later other innovative technologies, including solid
state lighting, plug load and consumer electronics, will be explored.

Portfolio Implementation

AEP Ohio plans to implement the proposed partfolio of programs through a combination of in-house
utility staff and competitively selected third-party implementation contractors. AEP Ohio will issue
Requests for Proposals (“RFP™s) to qualified firms related to multiple RFPs for the delivery of similar
programs targeting specific sectors, AEP Ohio belicves that by issuing multiple RFPs, it will be possible
to obtain more competilive, cost-effective and qualified implementation responses. Implementation
contractors are eligible to respond to one or ali of the RFPs. From start to finish, AEP Ohio anticipates the
process of issuing RFPs, evaluating responses and negotiating contracts along with associated program
start-up time will result in 2009 launch date for most programs. The remaining programs will begin later
due to a need for longer preparation time prior to launch.

Evaluation, Measurement and Verification

Program evaluation, measurement, and verification (“EM& V™) activities are central to the success of the
AEP Ohio portfolio. EM&V will be used to validate program savings impacts, monitor program
performance and ensure that incentives paid are proportionate to expected savings in order to make
adjustments for future expected savings. These activities serve as a way to audit, both internally and
independently, the actual level of savings being delivered and to maximize the savings achieved for the
given program investment.

Appropriate EM&YV requires that a framework be established that encompasses both planned EM&V
efforts and data collected as part of program implementation. EM&YV efforts evolve over time and change
as programs move from initial rollout with few participants to full-scale implementation. The AEP Ohio
EM&V budget is expected to be approximately 3-5% of the overall portfolio investment.

All evaluation activities will be conducted by third-party, evaluation consuitants selected through a
competitive bidding process. To ensure objectivity, impact evaluations are most ofien performed by
organizations independent of those responsible for designing and implementing programs. Process
evaluations and market effects studies typically are also prepared by independent evaluators. This
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approach ensures the program evaluation effort is fair and ohjective. Process evaluations in particular are
- used less to- verify performance. than to help improve program implementation procmes and thus require
" active pammpatlon by the’ program administrator/implementer.

Irnplemcntation and‘or evaluation support contractors will assist in the dcirclopment of key program and’
evaluation related components including:

. Validation of deemed savings estimates for prescriptive measures in a Technical
Reference Manual (“TRM”). The TRM will detail all measure savings assumptions,
including base efficiency, high efficiency, measure size, measure life, free ridership, and
spillover estimates.

. Review of the EE/PDR Action Plan Portfolio tracking system that captures measure
and/or project data, develops initial estimates of savings, and retains participant
information to assist with subsequent EM&YV activities

. Direct market baseline research and market characterization to support improved
implementation
. Rewiew of program and measure cost-effectiveness

The overall evaluation approach is based on an integrated cross-disciplinary model that includes
evaluators as members of “project teams™ involved in the various stages of program planning, design,
monitoring and evaluation. This is a cost-effective method that has been highly successful for other
utilities. Although some of these activities are inherently program management and therefore the
responsibility of AEP Ohio, we believe all parties are best served by including the established
Collaborative group in the evaluation process. This will allow all parties to shape the structure of the
evaluation process both initially and as a function of the evaluation results.

Program and Portfolio Risk

In summer 2009, the Ohio economy remains in the midst of a severe cconomic recession. In this
economic environment, AEP Ohie’s ability to convince business customers to voluntarily take on
additional debt for the installation of cost-effective measures, even with very short pay-back periods, will
likely be challenging. AEP Ohio recognizes this challenge and we have striven to develop a balanced
portfolio of programs that provides opportunities for participation at multiple levels. By proposing a
multi-faceted and broad portfolio of programs, we will be able to capitalize on those sectors of the market
willing to invest in energy efficiency, regardless of the challenging economic landscape. This portfolio
plan is designed to allow us to meet overall legislative efficiency goals.

AEP Ohio plans 10 use the following strategies to minimize the risks agsociated with its portfolio of
energy efficiency programs:

) Implementing primarily *‘tried and true” programs that have been successfully
implemented by many utilities in the Midwest and across the country

. Hiring program implementation contractors with significant experience in implementing
EE/PDR programs in the Midwest and other regions

. Initiating program evaluation activities at the start of program implementation to get real-
time feedback on program progress, and to allow any needed fine-tuning to occur as soon
as possible

[ Setting up post installatian imspection procedures and data to collect before inspections
begin
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. Anticipating and preparing for stronger than expected market response -
. Conducting adequate market checks on standard practices and energy eﬂ‘]ment product |
" availability
. Developing incentive structures that are simple to understand

. Creating simple participation rules
. Monitoring and responding to rapidly dropping equipment prices quickly
s Setting appropriate qualifying efficiency levels

. Setting appropriaie incentive levels

. Rotll out targeted marketing to contractors focusing on what’s in it for them and how they
participate

. Adequately training account managers on program rules

. Carefully establishing documentation, analysis methods and reporting rcqum:ments for
technical studies

. Managing the pipeline of projects and establishing decision deadlines so the response

time to those waiting for decisions is reasonable

E.4 Conclusions and Recommendations

The EE/PDR potential (Base Case Scenario Market Potential) identified in this study represents energy
reductions of approximately 13% for AEP Ohio residential customers and 14% for commercial and
industrial customers below forecasted levels and known enacted energy codes and standards by 2028, or
approximately 0.7% per year. This magnitude of savings has been achicved by best practice program
portfolios in the Midwest, Northeast and Western U.S. Summer peak demand and annual energy
reductions of the magnitades found for the Base Market Potentials case are being achieved by a variety of
utilities. Meeting the SB 221 targets over the long term, through 2028, will require energy reductions on
the order projected in the High Case Scenario Market Potential, which have been achieved by few
jurisdictions to date.

Over time, AEP Ohio will need to increase EE/PDR activities beyond the Base Case Scenario Market
Patential for 2009 to 2011 to achieve the projected long term savings in the High Case Scenario Market
Potential. Based on the results from the initial three-year period and consideration of additional program
and measure offerings, in 2011, AEP Ohio will propose EE/PDR efforts beyond the initial three-year
period, 2009 to 2011, to meet the SB 221 savings goals for 2012 to 2015.

The EE/PDR benchmarking analysis results presented in this report should give AEP Ohic management
confidence that a variety of utilities in the region and throughout the country are achieving large-scale
results from their EE/PDR programs. It should be noted, however, that this level of impact is based on
historical economic conditions; going forward, economic uncertainties are likely to negatively affect the
market potential.
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The largest sources of uncertainty regarding the estimates that Summit Blue has developed to date for
" AEP Ohio stem from using secondary information to profile AEP Ohio’s customers. It is uncertain how
well the primarily regional and national estimates used for current EE/PDR measure saturations apply to
AFEP Ohio’s customers, This is particularly the case for commercial and industrial customers, where the
secondary sources used included Department of Energy customer surveys such as the Commercial
Building Energy Consumption Survey.

The EE/PDR program plans that Summit Blue developed are based on the best practice results from the
analysis of utility EE/PDR program results. These program plans build on several common elements that
have been identified by the analysis conducted:

e Larpe impacts are being realized from both lighting and multi-product energy efficiency
programs for both consumer and commercial sectors

» Significant impacts are being achieved from new construction energy efficiency programs
¢ Custom incentive energy efficiency programs have produced significant impacts for some utilities

Utilities that choose to significantly invest in EE/PDR programs often make significant periodic
investments to develop and update secondary best-practice and primary market research data to aid their
EE/PDR program planning. Fer example, Xcel Energy in Minnesota conducts large-scale market
assessments and EE/PDR potential studies that include significant on-site customer data collection every
five 1o ten years. The Iowa utilities conduct EE/PDR. potential studies about every five years to support
their periodic EE/PDR program filings with their regulators. These utilities collecied significant customer
data as part of their 2008 EE/PDR potential study.

Recommendations to consider include the following:
e Move the resulfs into operational planning

o Utilize an outsourcing strategy to jump-start key aspects of the portfolio and associated
infrastructure and internal organizational development

e Engage in long-term organizational development to assure performance and AEP Ohio brand
continuity, as well as strong internal oversight over the life of the portfolio

Summit Blue Consulting, LLC 26
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1 1InTrRODUCTION

AEP Ohio, comprised of Columbus Southern Power (“CSP”) and Ohio Power Company (“OPC”), and
based in Columbus, is Ohio’s 2™ largest provider of electric service with a mix of 1.45 million residential,
commercial and diversified industrial customers. Pursuant to the requirements in 2008 Senate Bill (“SB™)
221, AEP Ohio has developed this EE/PDR Action Plan for calendar years 2009 to 2011.

The following EE/PDR Action Plan presents a detailed overview of the proposed electric efficiency
programs targeted at the consumer, business sectors, and associated implementation costs, savings, and
benefit-cost results, This plan presents detailed information on the approach, energy efficiency measures,
and proposed incentive levels, though AEP Ohio anticipates that, upon implementation, portions of this
plan will need to be revised to reflect better information or changing market conditions. AEP Ohio will
update the PUCO accordingly regarding any substantive revisions to the Plan.

" Together with stakeholders and industry experts Summit Blue Consulting and the Midwest Energy
Efficiency Alliance (“MEEA”), AEP Ohio has designed a comprehensive portfolio of EE/PDR programs
to deliver significant electric efficiency savings. These programs include incentive and buy down
approaches for energy cfficient products and services, educational and marketing approaches to raise
awareness and enhance demand, and partmerships with trade allies to apply as much leverage as possible
to augment the rate-payer dollars invested. Proper coordination between the programs is essential to
maximizing this leverage.

As detailed in Figure 1-1, AEP Ohio anticipates that over time investment in energy efficiency measures
will follow a predictable path of market transformation that has been experienced in other jurisdictions.
With sustained levels of investment, promotion of efficient measures will in the early years focus on
immediate up-front incentives to stimulate the marketplace. Overtime, funds will be transitioned to
marketing, training, education, and awareness to sustain program participation. Furthermore, as certain
markets become transformed, and the baseline conditions become the efficient options, program resources
will be transferred to new program areas and new technologies, and the process will repeat. Each series of
the market transformation process will result in greater and more efficient opportunities for residential
and business customers.

Figure 1-1. Phases of Energy Efficiency Promotion
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Source; ENERGY STAR® YEAR 3 AND BEYOND, Preseniation by Anne Wilkins, NRCAN, 2005
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- Demand Side Management (“DSM”) is the planning and implementation of programs and services that
help and encourage customers to use electricity as efficiently as possible. DSM represents an important - -

-resource for AEPOhio, one growing increasingly important as fucl and commodity prices become more
volatile and greenhouse gas regulation becomes more likely. Estimates of DSM or (EE/PDR) potential are
a key input to the integrated resource planning process, which considers the load forecast and both supply
and demand-side resources. This study presents the results of an apalysis of the EE/PDR potential in AEP
Ohio’s service territory by Summit Blue Consulting and the Midwest Energy Efficiency Alliance.

1.1 AEP Ohio Overview

As described on AEP Ohio’s website, the Company is a significant utility in the Midwest. With about
[.45 miilion customers and over 11,000 megawatts of generation, AEP Ohio has a strong market
presence. Figure 1-2 presents AEP Ohio’s service territory, which spans a large geographic area in Ohio,
as well as a small portion of West Virginia'®, AEP Ohio provides power to more than 920 communities
located in 61 of Ohio's 88 counties.

Figure 1-2. AEP Ohio’s Service Territories
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1® AEP Ohio’s West Virginia service territory is not included in this report.
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Table 1-1 outlines key statistics for Columbus Southern Power and Ohio Power Company.

Table 1-1. AEP Ohio Key Statistics'!

"I-'-otal Customers
Residential
Commercial
Industrial -

Other

2006 electrical sales in megawatt-hours

Size of service area (asset)

Communities served

Net plant in service

Size of distribution system

Size of transmission system

Total number of AEP Ohio employees

2006 Operatmg Rmenue

2006 Net for Common

2006 Ohio Taxes Paid

2006 Local Taxes Paid

Top 10 Cusivaners (by rovenue)
The Ohio State Un£§ér;ity

Eramet Marietta Inc,

State of Ohio

The Kroger Company

Nationwide Insurance Enterprise

1,540

' $4.4 billion

1,450,161
1,269,776
166,575
10,884
2,926
44,829 240
11,425 square miles
901 -
$7.5 billion
44 866 miles

8,938 circoit miles

$413 miliion
$159.3 milkion

$145.3 miilion

The Timken Company

Wheeling Pittsburgh - WHX HQ
Premcor Refining Group, Inc.
Republic Engineered Products, LLC
Globe Metalinrgical, Inc.

" http:/fwww.aepohio.com/about/serviceTerritory/docs/AEPOhioFactSheets08.pdf
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Study Goals and Approach

The overall goals of the EE/PDR potential study are to:

Assess the technical, economic, and achievable potential for the residential, commercial and
industrial sectors

Develop high-level EE/PDR program plans

Summit Biue undertook the EE/PDR patential study in the following key tasks:

Develop baseline consumption profiles, and develop initial building simulation model
specifications

Characterize the EE/PDR measures

Conduct a EE/PDR benchmarking and best practices analysis
Conduct benefit-cost analysis '

Estimate EE/PDR potentials =

Develop program plans

These steps are discussed in more detail in chapters of the report.
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1.2 Volume 2 2009 to 2028 DSM Potential Study
Report Organization

The remainder of AEP Ohio’s Volume 2 2009 to 2028 DSM Potential Study is divided imto the following
sections:

Section 2 and 3: Baseline Consumptions Profiles discusses baseline consumption profiles and initial
building simulation model specifications for CSP and OPC, respectively.

Section 4: DSM Measuare Characterizations provides details on the DSM measutes.

Section 5: Benchmarking and Best Practice Resulis provides a discussion of benchmarking and best
practice results.

Section 6: EE/PDR Measure Cost-effectiveness Analysis presents the cost effectiveness analysis.

=

Section 7: EE/PDR Potential Methodology and Results presents the approach used to conduct the
EE/PDR potential analysis and the results of different scenartos. Detailed data are provided in a set of
separately bound and electronic appendices,

Section B: Glossary defines key terms used in the report.

Volume 1 - 2009 to 2028 EE/PDR Action Plan: presents the EE/PDR plan for the first three years, 2009
to 2011.

Velume 3 — Appendix: includes several detailed appendices are provided in the report, including overall
Benchmarking results (Appendix A), Best Practice Residential Programs (Appendix B), Best Practice
Commercial and Industrial Programs (Appendix C), EE/PDR Measure Descriptions and Characterizations
(Appendix D), and References (Appendix E).
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BASELINE CONSUMPTION PROFILES - CSP

In this section, we describe the development of baseline market profiles and baseline technology profiles.

2.1  Baseline Market Profiles

Columbus Southern Power Comp

y {CSP) service territory. Key data sources included:
Electricity sales data provided by CSP.
2006 Residential Appliande Saturation Survey Data for CSP.

Utility-level electricity salgs data by sector from Form EIA-861, Annual Electric Pawer Industry
Report, file 2. hitp://www .kia doe.pov/eneaficlectricitv/page/eia861 html.

Midawest Residential Market Assessment and DSM Potential Study, Midwest Energy Efficiency
Allignee, March 2006. httpy://www.mwalliancc.org/image/docs/resources’MEEA-Resource-5.pdf.

Summit Biue developed profiles f% each sector — residential, commercial and industrial — for the

2007 Buildings Energry Data Book, U.S. Department of Energy’s Office of Energy Efficiency and
Renewable Energy. http://bujldingsdatabook.ecre.energy.govy.

2005 Residential Energy Consumption Survey (RECS), Energy Information Administration.
bttp:/fwww.cia.doc_goviemew/recs/recs2005/he2005_tables/detailed tables2005.htm] East North
Central? census division.

2003 Commercial Buildings Energy Consumption Survey (CBECS), by census division produced
by the Energy Information| Agency (EIA), US Depariment of Energy (US-DoE),
http://www.eia. doe.gov/emheu/chees/ East North Central' census division.

2002 Manufacturing Energy Consumption Survey (MECS), by census region produced by the
Energy Information Agendy (EIA), US Department of Energy (US-DoE),
hitp:/Awww eia.doe.gov/emewmecs’ Midwest Census Region."

2008 Building America Benchmark (BABM).
http://apps].ecre.energy. gov/buildings/publications/pdfs/uilding_america/42662.pdf.

The methodology used started with sales and customer count data from CSP. The sales data were cross
verified and adjusted with 2007 EIA reported data. The tables below are based on CSP sales data for

2007.

2 Includes the states of W, IL, IN, OH and M1
3 Ineludes the states of WI, IL, IN, OH, ML, ND, SD, NE, KS, MO, IA and MN.
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Table 2-1. Market Profile — Electricity (2007)
ol o s o

b s >

e T e ey

Y

Residential 7,740,901 -682,61 5 11 ,340

Commercial 8,821,158 75,648 116,608

Industrial 5,283,287 4,248 1,243,712
" Total Billed- 21,345,346 762,511

Figure 2-1. Market Profile — Electricity Use

industrial
24% . .
Residential

36%

Commercial
40%

2.1.1 Residential Sector Market Profile

The residential sector market profiles are built up out of four major sources. CSP total consumption and
customer number data for 2006-2007 were used for baseline annual electricity and gas consumption. CSP
monthly residential load data for 2006-2007 was used to generate the monthly electricity consumption
profile. The 2006 CSP Residential Appliance Saturation Survey data was used for technology saturation
data. The 2008 Building America Benchmark (BABM) and a California lighting survey were used for
generating annual end use estimates and seasonal electricity consumption profiles.

Residential Electricity Market Profile

The derivation of the residential electricity market profile relied on monthly consumption data and
benchmark monthly profiles of end uses to derive annual electricity consumption for seasonal and non-
seasonal uses. The stariing point in this exercise was the CSP system-level residential electricity
consumption by month for 2006-2007. The household total electricity consumption by month was
calculated from this data. There are four seasonal end uses that were tabulated (heating, cooling, hot
water, and lighting) in addition to the non-seasonal end uses (includes appliances, plug loads, and other).
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Hot Water. Seasonal hot water end use was calculated using the hot water end use profiles from the 2008
Building America Benchmark (BABM) multiplicd by the saturations of the various hot water end uses.
Monthly electricity consumption for homes with electric domestic hot water was then calculated using
seasonally-adjusted mains water temperaiures. This monthly domestic hot water electricity profile was
then multiplied by the electric domestic hot water saturation to derive the average household monthly
domestic hot water electricity profile.

Lighting. Annual lighting consumption per household was estimated using the BABM. Lighting use
increases during the winter months when there is less daylight. The seasonal lighting variation profile was
derived from a recent California CFL monitoring study, with an addition to December for holiday
lighting. The average household monthly lighting electricity consumption was calculated by multiplying
the profile by the annual lighting consumption estimate.

Non-Seasonal End uses (Appliances, Plug Loads, Other). After subtracting the hot water and lighting
end uses from the annual household electricity consumption profile, the remaining profile has two local
minima, ane in the spring and one in the fall. It was assumed that doring the minimwm consumption
month (May), heating and cooling each make up 5% of the total electricity consumed for that month. The
base, non-seasonal monthly electricity consumption was then calculated as the total consumption for May
minus the seasonal end uses for May. This includes all appliances, phig loads, and other non-seasonal end
uses.

Heating and Cooling. Summit Blue’s experience has shown that heating and cooling energy make up
10% of total electricity consumption in typical homes in the minimum consumption month. Afier
assumning that the minimum consumption month inchided 5% heating and 5% cooling, the monthly
heating and coaling electricity was calculated by subtracting the hot water, lighting, and base end uses
from the total for each month. For June to September, all of the heating and cooling electricity is assumed
to be cooling. For December to March, all of the heating and cooling electricity is assumed to be heating.
For the last month, November, it is assumed that half the heating and cooling electricity is used for
cooling and half is used for heating. The annual heating and cooling end uses were then calculated by
sumiming the monthly heating and cooling end vses.
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The resulting annual end use profiles are shown in the figure below,

Figure 2-2, Residential Monthly Electricity End use Breakdown
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The saturation rates of electric end uses among electricity customers are indicated in the table below.
These reflect the saturation rate of an end use among only CSP residential electricity customer households
(HH below). The intensity of each electric end use was calculated by multiplying the Unit Energy
Consumption (UEC) for each end use by the saturation rates among CSP residential electricity customers.
Ultimately, this gives the amount of electricity sold by CSP that is used for a given end use.

Table 2-2. Residential Market Profile — Electricity
b ot el o

T

1 End
Lighting
100.0% 1.25 1.25 1,532
liancesf/Plug Load
Appliances/Plug Loads 100.0% 1.92 192 2:358
Hot Wate
ot Water 34.2% 2.29 0.78 962
Heating
22.8% 5.11 116 1,429
Cooling 97.0% 1.07 1.04 1,283
Total 6.16 7,564
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Figure 2-3. Residential Market Profile — Electricity
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2.1.2 Commercial and Industrial Sector Market Profiles

Commercial and Industrial sector profiles were built starting with segment-level sales data provided by
CSP. The data were generated by CSP to illuminate the demand response potential in the commercial and
industrial sectors. As a result, the detailed data represent all industrial customers and the largest
cornmercial customers. The data represent 31% of all commercial customers, but more than 80% of all
commercial sales when compared to 2006 EIA data. Summit Blue assumed the rest of the commercial
sector was represented proportionally with the data provided for demand response. The detail of these
data provides good insight into the size and consumption of these sectors.

For the commercial sector the CSP and EIA sales data were used in conjunction with the 2007 Buildings
Energy Data Book (BEDB). This resource is national in scope and does not differentiate for climate and
facility size data that are specific to the CSP service territory. On the other hand, the Data Book is very
useful for parsing out climate independent electricity and natural gas loads at the segment level. The
Energy Consumption Surveys (ECSs) for each sector are more specific to the CSP region. Differences
between BEDB and ECSs were attributed to climate with a greater emphasis on heating for the CSP
service territory. These two resources effectively gencrate the Unit Energy Consumption (UEC) for each
end use. Commercial sales by end use are directly derived from the energy intensity estimates from
BEDB and CBECS and sales data from CSP.

Secondary resources for manufacturing market shares are much less regionally specific. The '
Manufacturing Energy Consumption Survey (MECS) publishes census region data at a highly aggregated
level and manufacturing segment data on a national level. However, the consumption data are broken out
into vseful end-use bins. By combining the MECS breakouts with the industrial segment sales data for
CSP we were able to produce good resolution of consumption by end-use for the entire CSP industrial
sector.
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The table below shows the share of electricity consumed by the commercial sector broken out by 20
segments. In some cases, there are similarities among segments. For example, much of the government
scgments and most of the Financial/Insurance/Real Estate consumption can be accurately characterized as
office space. '

Table 2-3. Commercial Sector Breakout — Electricity

wh)

Financial/insurance/Real Estate 210% 1,737,315

Education 16.3% | 1,349,797
Retail Trade 10.0% 828,114
ﬁnknown : 8.3% | . 684,506 ‘
Health . 7.3% r.,. 608,798
Miscellaneous Services 7.3% 607,902
Restaurants 6.1% 509,041
Grocery Stor&s 4.2% 346,230
Car Sales & Service 3.4% 279,969
State Government - 3.29 263,1 10.
Whoaiesale Trade-NonDurable 3.0% 244,516
Local Government 079 | 209
Hotels/Motels 26% 218,280
 Entertainment 1.9% 153,860 .
Federal Govemment o 1.2% | | 95,792
Wholesale Trade-Durable 0.8% 67,772 :
Musenm/Zoo 0.4% 34,029
Sales for Resale 0.4% 31,286
Private Households 0.04% 3,358
Services NEC ' 0.03% 2,442
Total 100% ' 8,287,100
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Figure 2-4. Commercial Sector Breakout - Electricity
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Table 2-4, Commerdal Market Prof le— Electrlmty

Space Heating _ 13% 9.9 1.3 515.1

Space Cooling 37% 4.1 23 943.1.
Ventilation 100% 1.3 13 5102
Water Heat 35% 39 1.4 s62.5
Lighting 100% 8.5 8.5 34174
Cooking 25% 1.7 0.4 1784
Refrigeration 13% 24 0.8 | 313.7
Office/Plug Equipment 84% 26 232 887.3
Other Uses 100% 24 24 959.4
Total 20.5 8287
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Figure 2-5. Commercial Market Proflle - Electricity
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Data Provided by CSP break out industrial sales into 17 segments shown below. The sector is dominated

by Primary Metals with almost 44% of total industrial sales.

Table 2-5. Industrial Sector Breakout — Electricity

T g

Primary Metals & Heavy Manufacturing 44 0%

Chemical & Allied Products 14.3%
Food and Kindred Products 6.7%
Refining & Rubber 6.5%
Transportation : 5.1%
Paper Mills & Products 4.7%
Communication Equpment 3.7%
Wood Products 2.8%
Utilities 2.6%
Transport Manufzcturing 2.6%
Electronic Manufactoring 2.6%
Heavy Construction 1.5%
Mining & Oil Gas Extraction 0.9%
Fine Instrumentation 0.8%
Farm Fish Forest 0.6%
Manufacturing Clothing Apparel 0.6%
Light Manufacturing 0.2%
Total 100.0%

239189 |
777,395
363,718
353,095
277,204
254,430
201,464
152,434
140,544
139,719
139,531

81,655
48,566
41,426
33979
31,032
9,817
5,437,839
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Figure 2-6, Industrial Sector Breakout - Electricity
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On an end-use basis, machine drives dominate the profile with substantial contributions from process
heating and clectrochemical processes.

Table 2-6 Industrial Market Proﬁle Electﬂaty

Indirect Uses-Boiler Fuel 0 3%

-Process Heating ‘ 17.1% 928
Process Cooling and Refrigeration 5.2% 284
Machine Drive | 42.0% 2285
Electro-Chemical Processes 16.3% 888
Other Process Use 0.4% - ' 24
Facility HVAC 8.1% 442
Facility Lighﬁng 6.0% 326
Other Facility Support 1.5% 82
Onsite Transportation 0.1% . 7
Other Non-process Use 0.1% 6

End Use Mot Reported 2.8% 153

Total : 100.0% 5438
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Flgure 2-7. Industrial Market Profile — Electricity
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2.2 Baseline Technology Profiles

To estimate the potential for energy savings, it is desirable to have a snapshot of the appliance and
equipment inventory in the area of study, including type of equipment and efficiency level. For the
residential sector, Summit Blue used the 2006 CSP Residential Appliance Saturation Survey data for the
type of equipment. In the absence of primary market research, one must rely on secondary sources, none
of which provides adequate information by itself. For example, the EIA surveys, RECS and CBECS have
some information about technologies used in residential and non-residential buildings and the age of
appliances and equipment which we can use to infer efficiency levels. Other sources, including publicly-
available utility studies, statewide studies, and research papers also have some limited information about
efficiency levels. We used a variety of sources, together with our experience and judgment, to develop
technology profiles for the key end uses presented below. These sources include:

¢ 2006 Residential Appliance Saturation Survey Data for CSP,

e 2005 Residential Energy Consumption Survey (RECS), Energy Information Administration.

hitp:/Awww.cia.doc.goviemew/recs/recs2005/he2005 tables/detailed_tables2005 htil East North
Central census division. ,

e 2003 Comumercial Buildings Energy Consumption Survey (CBECS), by census division produced
by the Energy Information Agency (EIA), US Department of Energy (US-DoE),
http://www.ela.doe.gov/emev/cbecs/ East North Central census division.

» 2007 Buildings Energy Data Book, Department of Energy, Energy Efficiency and Renewable
Energy, September 2007. http://buildingsdatabook.eere.engrgy.govy/.

o Midwest Residential Market Assessment and DSM Potential Study, Midwest Energy Efficiency
Alliance, March 2006, hitp://www.mwalliance org/imape/docs/resources/MEEA -Resource-5 . pdf.

s 2006 Characteristics of New Housing, U.S. Census Bureau.
htip.//www.census. gov/const/wwwrcharindex htmi,

+ Kansas Energy Council DSM Potential Study and Plan, 2008.
http:/fkee kansas.gov/reports/KEC DSM_Final 081108.pdf

. The estimate of the fraction of inefficient equipment for the residential sector is based on the 2006 MEEA
Midwest Residential Market Assessment for Ohio. The non-residential estimates of the inefficient
fraction for heating, cooling and water heat end uses are based on the Kansas Energy Council report.
These fractions are consistent with Summit Blue observations of commercial equipment in operation
coupled with average equipment age data detailed in the Buildings Energy Data Book.
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Table 2-7. Residential Technology Shares
e R e
" HeatPump - 13% 97%
Central AC 2% 96%
Room AC 13% 63%
None 3% 0% )
‘Space heat - - ‘ Heat Pump 11% 97%
Electric Furnace 12% 0%
Naturat Gas 72% 73%
Furnace/Bailer
Other Fuel % NA
Lighting* Incandescent 66% 100%
‘ o -Compact 1% %
Fhuorescent Light
(CFL)
Halogen 3% 100%
Fluorescent 2% 90%
Water Heater Electric 34% 71%
Gas/Propane/LPG 66% 9%
© Appliances . Dishwasher 6% 6%
‘ Clothes Washer L 94% NA
Primary Freezer % 82%
Second Freezer 3% 82% -
Electric Dryer 87% 94%
1" Refrigerator 99% 69%
2™ Refrigerator 25% 69%
- * Lighting was not included in 2006 CSP RASS data. Lighting is based on 2005 RECS.
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Data for saturation of Non-residential technology and fuel share were based on the Commercial Building
Energy Consumption Survey (CBECS) census division data for the commercial sector and the Kansas
Energy Council report™ far the fraction of inefficient equipment.

Table 2-8. Non-Residential Technology Shares

BT P e o
Space heat ' Heat Pump . 7% i 88%
Other Electric 10% 0%
Gas Furnace "55% 88%
Gas Boiler 28% 90%
Cooling Heat Pump % 88%
Packaged Direct
Expansion (DX) 62% 88%
Chiller 29% " 88%
Other 2% 88%
‘Water heating Electic 40% W%
Gas 80% -88%
Lighting ‘ Incandescent 8% 100%
Fluorescent 4% 62%
Compact Fluorescent I
Lipht (CFL) : 3% - 0%
High Intensity
Discharge (HID) 14% %

The technology share applies only to those customers who have a particular end use. Thus, of the portion
of commercial floor space that has cooling, 62% employ packaged direct expansion (DX) equipment.
Inefficient HID lighting only includes mercury vapor systems.

" Kansas Energy Council DSM Potential Study and Plan Final Report, submitted to: The Kansas Energy Coungil,
August 1, 2008, Summit Blue Consulting, LLC.

Summit Blue Consulting, LLC 44
1616



3

EXHIBIT JFW-2 (VOLUME 2)
Page 56 of 169

BASELINE CONSUMPTION PROFILES - OPC

In this section, we describe the development of baseline market profiles and baseline technology profiles.

3.1 Baseline Market Profiles

Summit Blue developed profiles for each sector — residential, commercial and industrial — for the Ohio
Power Company (OPC) service territory. Key data sources included:

Electricity sales data provided by OPC.
2006 Residential Appliance Saturation Survey data for OPC.

Utility-level electricity sales data by sector from Form EIA-862, Annual Electric Power Industry
Report, file 2. hitp://www.cia.doe.gov/cneaffelectnicity/page/eia862 html.

Midwest Residential Market Assessment and DSM Potential Study, Midwest Energy Efficiency
Alliance, March 2006. hiip://www.mwalltance.org/image/docs/rasources/MEEA - Resource-5.pdf.

2007 Buildings Energy Data Book, U.S. Department of Energy’s Office of Energy Efficiency and
Renewable Energy, http://buildingsdatabook eers ecnergy.cov/,
2005 Residential Energy Consumption Survey (RECS), Energy Information Administration.

hitp:/www.eia.doe poviemewrecs/recs2005/he2005 tables/detailed tables2005.htmt East North
Central'® census division.

2003 Commercial Buildings Energy Consumption Survey (CBECS), by census division produced
by the Energy Information Agency (EIA), US Department of Energy (US-DoE),
hitp://www.cla.doe.goviemeu/checs/ East North Central’ census division.

2002 Manufacturing Energy Consumption Survey (MECS), by census region produced by the
Energy Information Agency (ELA}, US Department of Energy (US-DoE),
http://www eia.doe.gov/emeu/mecs’ Midwest Census Region,'®

2008 Building America Benchmark (BABM).
http://apps.cere.energy.govibuildines/publications/pdfs/buildine america/42662 pdf.

The methodology used started with sales and customer count data from OPC., The sales data were cross
verified and adjusted with 2007 ELA reported data. The tables below are based on OPC sales data for

2007.

13 Includes the states of WI, IL, IN, OH and MI
16 Includes the states of W1, IL, IN, OH, MI, ND, SD, NE, KS, MO, 1A and MN,

Summit Blue Consulting, LLC a5
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Table 3-1. Market Proﬁle Electﬂcltv (2007) 7

ALY e

Residential 7,674,433 619,274 12,393

Commercial - 6,101,774 93,336 65,374

Industrial 13,951,535 7,402 1,884,833
" Totsl Billed 27,727,742 720,012

Figure 3-1. Market Profile — Electricity

Industrial
50%

3.1.1 Residential Sector Market Prbﬁle

The residential sector market profile is built up out of four major sources. OPC total consumption and
customer number data for 2007 were used for baseline annual electricity consumption. OPC monthly
residential load data for 2007 was used 1o generate the monthly electricity consumption profile. The 2006
QOPC Residential Appliance Saturation Survey data was used far technology saturation data. The 2007
Building America Benchmark (BABM) and a California lighting survey were used for generating annuial
end use estimates and seasonal ¢lectricity consumption profiles.

Residential Electricity Market Profile

The derivation of the residential electricity market profile relied on monthly consumption data and
benchmark monthly profiles of end uses to derive annual electricity consumption for seasonal and non-
seasonal uses. The starting point in this exercise was the OPC system-level residential electricity
consumption by month for 2007, The household total electricity consumption by month was calculated
from this data, There are four seasonal end uses that were tabulated (heating, cooling, hot water, and
lighting) in addition to the non-seasonal end uses (includes appliances, plug loads, and other).
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Hot Water. Seasonal hot water end use was calculated using the hot water end use profiles from the 2003
Building America Benchmark (BABM) multiplied by the saturations of the various hot water end uses.
Monthly electricity consumption for homes with electric domestic hot water was then calculated using
seasonally-adjusted mains water temperatures. This monthly domestic hot water electricity profile was
then multiplied by the electric domestic hot water saturation to derive the average household mnnthly
domestic hot water electricity profile.

Lighting. Annual lighting consumption per household was estimated using the BABM. Lighting use
increases during the winter months when there is less daylight. The seasonal lighting variation profile was
derived from a recent California CFL monitoring study, with an addition to December for holiday
lighting. The average household monthly lighting electricity consumption was calculated by multiplying
the profile by the annual lighting consumption estimate.

Non-Seasonal End uses (Appliances, Plug Loads, Other). After subtracting the hot water and lighting
end uses from the annual household electricity consumption profile, the remaining profile has two local
minima, one in the spring and one in the fall. It was assumed that during the minimum consumption
month (April), heating and cooling each make up 5% of the total electricity consumed for that month. The
base, non-seasonal monthly electricity consumption was then calculated as the total consumption for
April minus the seasonal end uses for April. This includes all appliances, plug loads, and other non-
seasonal end uses.

Heating and Cooling. Summit Blue’s experience has shown that heating and cooling energy make up
10% of total electricity consumption in typical homes in the minimum consumption month. After
assuming that the minimum consumption month included 5% heating and 5% cooling, the monthly
heating and cooling electricity was calculated by subtracting the hot water, lighting, and base end uses
from the total for each month. For May to September, all of the heating and cooling electricity is assumed
to be cooling. For November to March, all of the heating and cooling electricity is assumed to be heating,
For the last month, October, it is assumed that half the heating and cooling electricity is used for cooling
and half is used for heating. The annual heating and cooling end uses were then calculated by summing
the monthly heating and cooling end uses.
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The resulting annual end use profiles are shown in the figure below.
Figure 3-2. Residential Monthly Electricity End use Breakdown
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The saturation rates of electric end uses among electricity customers are indicated in the table below.
These reflect the saturation rate of an end use among only OPC residential electricity customer
households (HH below). The intensity of each electric end use was calculated by multiplying the Unit
Energy Consurnption (UEC) for each end use by the saturation rates among OPC residential electricity
customers. Ultimately, this gives the amount of electricity sold by OPC that is used for a given end use.

Table 3 2. Resldentlal Market Proﬁle Electrlclty

Lighti
graing 100.0% 1.25 1.25 1,390
liances/P|

AppliancesfPlug Loads 100.0% 2.23 223 2,483
Hot Water

42.6% 227 0.97 1,076
- .
eating 20.4% 7.33 1.49 1,665
Cooli
oRing 93.0% 0.86 0.80 887
Total 6.73 7,502
Summit Blue Consulting, LLC 43
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Figure 3-3. Residential Market Profile — Electricity
Ceoling S
1% ) ng';:;ng
Heatlng
2%
AppliancesPlug
"Hot Warter
14%

3.1.2 Commercial and Industrial Sector Market Profiles

Commercial and Industrial sector profiles were built starting with segment-level sales data provided by
OPC. The data were generated by OPC to illuminate the demand response poteatial in the commercial
and industrial sectors. As a result the detailed data represent all industrial customers and the largest
commercial customers. The data represent 31% of all commercial customers, but more than 80% of all
commercial sales when compared to 2006 EIA data. Suminit Blue assumed the rest of the commercial
sector was represented proportionally with the data provided for demand response. The detail of these
data provides good insight into the size and consumption of these sectors.

For the commercial sector the OPC and EIA sales data were used in conjunction with the 2007 Buildings
Energy Data Book (BEDB). This resource is nationzl in scope and does not differentiate for climate and
facility size data that are specific to the OPC service territory. On the other hand, the Data Book is very
useful for parsing out climate independent electricity and natural gas loads at the segment level. The
Energy Consumption Surveys (ECSs) for each sector are more specific to the OPC region. Differences
between BEDB and ECSs were attributed to climate with a greater emphasis on heating for the OPC
service territory. These two resources effectively generate the Unit Energy Consumption (UEC) for each
end use. Commercial sales by end use are directly derived from the energy intensity estimates from
BEDB and CBECS and sales data from OPC.

Secondary resources for manufacturing market shares are much less regionally specific. The
Manufacturing Energy Consumption Survey (MECS) publishes census region data at a highly aggregated
level and manufacturing segment data on a national level. However the consumption data are broken out
into useful end-use bins. By combining the MECS breakouts with the industrial segment sales data for
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OPC, we were able to produce good resolution of consumption by end-use for the entire OPC industrial
sector.

The table below shows the share of electricity consumed by the commercial sector broken out by 20
segments. In some cases, there are similarities among segments. For example, much of the government
scgments and most of the Financial/Insurance/Real Estate consumption can be accurately characterized as
office space

Table 3-3. Commerdal Sector Breakout — Electricity

et % L

: . ASC SRR IVE Yy L
etail Trade 921,275
Fducation 278233

Health 783,815
Restaurants - 565,566
Financial/Insurance/Real Estate B 7% 497,522
Grocery Stores ' 8.4% * 482241
Miscellaneous Services ' ’ 6.5% 372,580
Car Sales & Service 5.3% 306,666
Locsl Government | 4.5% 257,972
Unknown 3.6% 204,695
State lGovemment 2.1% 121,787 V
Entertainment 1.7% 99,628
Hotels/Motels 1.3% 74,879
Wholesale Trade-Durable 1.2% 70,018
Wholesale Trade-Non Durable 1.1% 65,356
Museum/Zoo 02% 13,329
Sales for Resale 0.1% 8,546
Federal Government 0.1% 5226 .
Services NEC 0.1% 3,736
Private Households 0.0% 148
Towl 100% 5,733,200
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Figure 3-4. Commerdal Sector Breakout - Electricty
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Table 3-4. Commercial Market“ProﬁIe Electricity

“ (%

Spacelieanng

Space Cooling
Ventilation

Water Heat |

Lighting

Cooking

Reﬁ{gmaﬁom
Office/Plug Equipment
Other Uses

Total

of sq.ﬂ.:}

13%

57%
100%
35%
100%
25%
33%
8%
100%

42
8.1
24
38
21
2.7

12 . 334.9

2.1 5961
12 3252
15 4225
8.1 22811
0.6 168.1
13 353.7
1.7 486.2
2.7 765.6
203 5,733.2
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Figure 3-5. Commercial Market Profile - Electricity
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Data Provided by OPC break out industrial saies into 21 segments shawn below. The sector is dominated
by Primary Metals with more than 45% and Refining and Rubber with over 22% of total industrial sales,

with these two segments providing over two-thirds of industrial sales.

Table 3-5. Industrial Sector Breakout — Electricity
Primary Metals & Heavy Manufacturing 45.4% 6,386,246

Refining & Rubber ) 225% 3,164,287
Chemical & Allied Products 6.7% 940,376
Utilities ‘ 4.8% ‘ 678,495
Tmnsﬁort Manufacturing 4.1% 577,891
Food and Kindred Products 3.9% " 550,830
Paper Milis & Products 3.5% 495,303
Electronic Manufacturing " 2.1% 204,277
Tremsportation 1.9% 264,362
Mining & Oil Gas Extraction : 1.8% 250,803
Wood Products | | 10% - 139,829
Communication Equipment : 0% 104,234
Fann Fish Forest 0.5% 72,133
Fine Instrumentation . 04% 55,334
Heavy Cunstruction 0.3% ‘ M A77
Light Manufacturing 0.2% ‘ 35,001
Manufacturing Clothing Apparel - 02% 24,924
Other Facility Support 1.7% 186
Qusite Transportation 0.2% - 21
Other Non-process Use ' 0.2% 2
End use Not Reported 2.9% 320
Total 100.0% 14,079,391
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Figure 3-6. Industrial Sector Breakout — Electricity
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On an end-use basis, machine drives dominate the profile with substantial contributions from process

heating and electrochemical processes.

Tab!e 3-6. Industrlal Market Proflle Electrlcltv

Indirect Uses-Boiler Fuel

Process Heating

Process Cooling and Refrigeration

Machine Drive 41.5% 5,850

Electro-Chemical Processes 15.7% 2,207

Other Process Use 0.4% - 6 1

Facility HVAC ) 7. 7% 1,091
. Facility Lighting 6.0% 846

Other Facility Support . 1.5% 215

Onsite Transportation K E ‘ S 0.1% 19
* Other Nonprocess Use _ ' 0.1% 11

End Use Not Reparted , 3.3% 458

Total 100.0% 14,079

Figure 3-7. Industrial Market Profile — Electricity
Indlmct Usu Bn;l;_Fuol
Onslits Transpartation %
%
CGther Fanz':w Supporl: P Hoating
Faeifty Lighting 9%
a%
Refrigeration }
Electro-Chomigal
Processas
16%
Machine Drivel
%
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3.2 Baseline Technology Profiles

To estimate the potential for energy savings, it is desirable to have a snapshot of the appliance and
equipment inventory in the area of study, including type of equipment and efficiency level. For the
residential sector, Summit Blue used the 2006 OPC Residential Appliance Saturation Survey for the type
of equipment. In the absence of primary market research, one must rely on secondary sources, none of
which provides adequate information by itself. For example, the EIA surveys, RECS and CBECS have
some information about technologies used in residential and non-residential buildings and the age of
appliances and equipment which we can use to infer efficiency levels. Other sources, including publicly-
available utility studies, statewide studies, and research papers, also have some limited information about
efficiency levels. We used a variety of sources, together with our expericnce and judgment, to develop
technology profiles for the key end uses presented below. These sources include:

e 2006 Residential Appliance Saturation Survey data for OPC.

* 2005 Residential Energy Consumption Survey (RECS), Energy Information Administration.
http://www.eia.doe poviemen/recs/recs2005/he2005_iables/detailed_tables2005.html East North
Central census division.

¢ 2003 Commercial Buildings Energy Consumption Survey (CBECS), by census division produced
by the Energy Information Agency (EIA), US Department of Energy (US-DoE),
http://www.cia.doe.gov/emeu/cbecs/ East North Central census division.

¢ 2007 Buildings Energy Data Book, Department of Energy, Energy Efficiency and Renewable
Energy, September 2007. http://buildinpsdatabook.cere.cnergy.gov/,

o Midwest Residential Market Assessment and DSM Potential Study, Midwest Energy Efficiency
Alliance, March 2006. http.//www mwalliance.org/image/docs/resources/MEEA-Resource-5 pdf.

¢ 2006 Characteristics of New Housing, U.S. Census Bureau.
http://www.census.gov/const/'www/charindex.himl.

e Kansas Energy Council DSM Potential Study and Plan, 2008.
http:/’kec. kansas.cov/reports/KEC DSM Final 081108 pdf

The estimate of the fraction of inefficient equipment for the residential sector is based on the 2006 MEEA
Midwest Residential Market Assessment for Ohio. The non-residential estimates of the inefficient
fraction for heating, cooling and water heat end uses are based on the Kansas Energy Council report.
These fractions are consistent with Summit Blue observations of commercial equipment in operation
coupled with average equipment age data detailed in the Buildings Energy Data Book.
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Table 3-7.
e b
Heat pump
Central AC
Room AC
None
Space heat Heat Pump 2% 97%
Electric Furnace 13% 0%
Natural Gas 63% 73%
furnace/Boiler
Other Fuel 16% NA
Lighting* Incandescent 66% 100%
; . Compact 1% 0%
Fluorescent Light —
(CFL)
Halogen 3% 100%
Fluorescent 29% 90%
Water Heater Electric 43% 71%
Gas/Propane/LPG 57% 920%
Appliances Dishwasher 61% 63%
' Clothes Washer 94% NA
Primary Freezer 61% 82%
Second Freezer % 82%
Electric Dryer 90% 94%
1* Refrigerator 99% 69%
2" Refrigerator 31% 69%
* Lighting was not ncluded in 2006 CSP RASS data. Lighting is based on 2005 RECS.
Summit Blue Consulting, LLC 57
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Data for saturation of Nan-residenttal technology and fuel share were based on the Commercial Building
Energy Consumption Survey (CBECS) census division data for the commercial sector and the Kansas
Energy Council report'’ for the fraction of inefficient equipment.

Table 3-8. Non_-_Residt’l ecology Shares

“Space heat
Other Electric 10% 0%
Gas Furnace 55% 88%
Gas Boiler 28% 90%
Caoeling . Heat Pump 7% 88%
Packaged Direct
Expansion (DX) 62% , 88%
* Chiller 29% : 88%
Other 2% _ 88%
Water heating Electric 4% $0%
Gas 60% 88%
Lighting Incandescent 8% 100%
Fluorescent T4% 62%
Compact Fluorescent
Light (CFL) 3% 9%
High Intensity
Discharge (HID) 14% 7%

The technology share applies only to those customers who have a particular end use. Thus, of the portion
of commercial floor space that has cooling, 62% employ packaged direct expansion (DX) equipment.
Inefficient HID lighting only includes mercury vapor systems.

1” Kansas Energy Council DSM Potential Study and Plan Final Report, submitted to: The Kansas Energy Council,
August 1, 2008, Summit Biue Consulting, LLC.
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4  EE/PDR MEASURE CHARACTERIZATIONS

After estimating baseline consumption, characierization of EE/PDR measures requires: 1) determining the
list of measures to evaluate, 2) estimating the incremental savings from each measure - improving from
the baseline to the new technology, and 3) determining the incremental costs and lifetimes for each of the
new technologies.

4.1 EE/PDR Measure List

The first step in the EE/PDR measure characterization process is to develop appropriate sets of measures
for inclusion in this study, The measures sclected for analysis are based on the experience of Summit Blue
professionals to balance the need for thoroughness in examining the “measure universe™ and the need for
timely completion of our analysis within the project budget. The analyzed measures frequently pass
various B/C tests in other areas; they are widespread in their potential application, thus garnering a large
portion of the conservation potential. We then developed estimates of energy and demand ssvings, costs,
and lifctimes in the residential and non-residential sectors. -

The measures and descriptions of the technologies are provided in Appendix C. Three different program
design options are included. '

¢ Replace on Burnout (ROB) means that an EE/PDR measure is not implemented until the
existing technology it is replacing fails. An exampie would be an energy efficient clothes
washer being purchased after the failure of the existing clothes washer.

e Retrofit means that the EE/PDR measure could be implemented immediately. For instance,
installing a low flow showerhead is usually implemented before an existing showerhead fails.
Replacing incandescent lamps may be replaced on burnout, but they can be treated as a
retrofit because of the relatively short lifetime for incandescent bulbs.

» New Construction means measures that are instalied at the time of new construction.
Bascline technologies may be different in the new construction market.

Analytically, thesc design options affect the savings estimates and measure costs.

The energy savings of Replace an Burnout measures is the incremental difference in energy use between
the efficient measure and standard or code-compliant alternatives.'® The incremental measure cost is the
difference between a standard code-compliant unit and the Energy Star Measure. On the other hand, there
is no incremental labor cost for the delivery and installation of the replace on burnout unit since the
customer would bhave borne those costs, regardless, when replacing the failed unit.

New construction measures share many of the same characteristics of Replace on Burnout, since the
baseline is again code-compliant. If R-3¢ ceiling insulation is code-compliant, then the R-38 measure
savings is only the difference between a home with R-30 versus a home with R-38 insulation. The

'® For example, replacing an old refrigerator {1500 kWh/year) on burn-out will save a lot of energy, because the
efficiency of this appliance has improved greatly over the past 20 years. New code-compliant refrigerators (500
kWh) might save 67% of the energy consumed by the machine being replaced, but the savings from the Energy Star
refrigerator (425 kWh) measure is only the difference between the Energy Star and code compliant vmit (75 kWh) or
about 13%.
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incremental cost is mostly material cost for thicker blankets and the incremental labor cost can be $0,
since the labor to roll out two R-19 blankets is roughly the same as rolling out R-11 on top of R-19.

In retrofit situations, the characterization can claim full savings between the baseline existing inefficient
equipment and the measure, since arguably the customer could have left the baseline equipment as-is
indefinitely. A typical example of this is adding insulation to existing homes. The incremental measure
cost, though, is the full measure material cost (it does not cost any capital to do nothing with existing
insulation), plus the full labor cost of installation.

4.2 Energy Savings Estimates

We used measure appropriate methods for estimating savings for climate-dependent measures and for
climate-independent measures, such as water heating, appliances, and motors. Lighting use is typically
climate independent; however, we used climate dependent methods (primarily hourly computer
simulations) for lighting installed in conditioned areas, because lighting energy contributes to cooling
loads and supplements heating equipment. '

4.2.1 Climate-Dependent Measures -

For climate-dependent measurcs, Summit Blue used a combination of building simulation modeling using
the eQuest model and engineering estimates to estimate EE/PDR measure per unit savings. We first
developed building prototypes based on the AEP Ohio customer information analyzed for the Market and
Technology Profiles discussed in the previous section.

For the residential sector, Summit Blue used four prototypes: single family new and existing construction,
manufactured housing, and multi-family residences. For each of these prototypes, we modeled measures
with respect to electric resistance heating, heat pump heating, and gas heat.

Summit Blue chose to use three prototype buildings to represent the commercial sector: office, retail, and
restaurant. These three segments include a significant portion of the commercial floor area and
consumption (sce Market Profile) and diverse energy end-uses. For each of these prototypes, we modeled
measures with respect to electric heat pump heating and gas heat.

Summit Blue did not model industrial measures with the eQuest simulation fool, since we assume less
climate dependence within this sector; thus, engineering calculations are sufficient.

With all prototypes, we calibrated the eQuest simulation for electric use to the market profiles developed
with AEP Ohio’s data, Ohio weather data, and then we estimated the EE/PDR measure savings impacts
using the building simulation software.
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4.2.2 Climate-Independent Measures

Far the climate-independent EE/PDR measures, Summit Blue used many resources, including the U.S.
Department of Energy ENERGY STAR Program,'? the California Database of Energy Efficiency
Resources (DEER),” deemed savings estimates from other jurisdictions (MN & MI), various utility
online audit services, and manufacturer and national retailer data. We adjusted the energy and demand
impacts for the AEP Ohio customer operating parameters as necessary. Other measures were analyzed
using engineering principles, such as steady-state heat loss, rated power, and hours of operation. As
appropriaie, we considered interaction with heating and cooling systems, using factors developed with the
eQuest model. )

4.2.3 Direct Load Control Measures

The previous two sections describe methods used for conservation and efficiency measures. This study
also looks at load control measures for demand response. AEP Ohio is a summer peaking utility. The
summer peak is associated with air conditioning loads on hot summer days. Summit Blue characterized
direct load control (DLC) measures for devices - prisnarily residential and small commercial air
conditioning in the summer. Qur estimates for costs and savings are based on ex post results from other
utilities using a 50% cycling regimen.

4.3 EE/PDR Measure Costs and Lifetimes

For EE/PDR measure costs, Summit Blue used a variety of sources, primarily the DEER database,
adjusted by geographic multiplier factors contained in industry sources, such as the RS Means
Mechanical Cost Data. For EE/PDR measure lifetimes, a combination of resources was used, including
manufacturer data, typical economic depreciation assumptions, the DEER database, and various studics
reviewed for this project. '

A gelect sample of results of the EE/PDR characterization are presented in Appendix C with the measure
descriptions.

2 http:/Awww._energy.ca.gov/deet/.
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5  BENCHMARKING AND BEST PRACTICE RESULTS

To ensure that the EE/PDR potential estimates that we develop are reasonable and appropriate,
and to identify the best practices regarding DSM programs, we conducted a benchmarking
assessment on other utilities’ and agencies’ DSM programs. We also collected information on
selected national DSM programs that previous studies have identified as top performers. To
identify common best practices of top performers, the analysis compares detailed program results
by customer sector of those utilities identified as achieving high levels of DSM savings for
below median costs.

The results suggest the performance benchmarks that a new EE/PDR program can reasonably be
expected to achieve after an initial ramp up period of three to four years.

The next section discusses the organizations included in the analysis.

-

5.1 Organizations Reviewed

We collected data and information for DSM program resulis for 14 investor-owned utilities
(I0Us) and agencies in nine states across three regions in the U.S. (see Table 5-1 below). The
IOUs and agencies were selected as having established and/or aggressive DSM programs. Some
of these data were collected for previous projects with additional locations included specifically
for this report.

Table 5-1. Benchmarked Utilities and Agende

Midwest Northeast

Interstate Power & Light IA Efficiency Maine ME
Interstate Power & Light MN Efficiency Vermont VT
MidAmerican Energy 1A : National Grid ~ MA
Minnesota Power MN NSTAR MA
Otter Tail Power MN West |
Xcel Energy MN Arizona Public Service AZ
Wisconsin Focus on Energy Wi SWEPCO ™
Xcel Energy CO

In North America, DSM is generally delivered by central agencies or utilities—investor- or government-
owned. In the Midwest, DSM is generally provided through vertically integrated 10Us. The organizations
examined in the Northeast region all provide DSM through a central agency, except the IOUs in
Massachusetts. The results do not cover all DR provided by the Independent System QOperators/Regional
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Transmission Operators (ISO/RTOs) serving this region—PIM, NYISO and NE-ISO. In the West, as in
the Midwest, most DSM is delivered through investor owned utilities.

5.2 Methodology

This section describes the methodology used to collect data and information, analyze and compare
impacts and costs overall and by customer sector and by program where appropriate.

_The benchmarking data for each organization were prepared as follows:

Collected reported incremental DSM program resuits for 2007:

Expendifures’’
Energy savings
Peak demand savings
Program descriptions

The sources for almost all of the DSM program data were the utilitics’ and agencies’ annual reports on
their 2007 DSM programs.

Collected baseline data for 2007:

» Revenues
s Enerpy sales
» Peak demand

The main source for the baseline data was FERC Form 861 from the Energy Information
Administration’s web site (www gia.doe.gov).

Categorized reported DSM program results and baseline data by major customer sector:

» Residential
o (Commercial and industrial (C&I)

Normalized incremental results and expenditures overall and for the two major enstomer sectors:

» Expenditures as a percentage of revenue
» Energy savings as a percentage of energy sales
s Peak demand savings as a percentage of peak demand

Calculated costs of savings on a first year basis:

o Divided DSM expenditures by DSM program energy savings, $/kWh, first year
» Divided DSM expenditures by DSM peak demand savings, $/kW

Identified median of normalized spending, savings, and costs of saving.

# Expenditures for load management programs exclude rate discount incentives.
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Identified best practice organizations—those with above median savings at below median costs of
savings.

Analyzed DSM portfolios of best practice organizations at the program level

1t should be noted that the cost of energy savings is calculated on a first year basis. It is not levelized cost
of lifetime savings, thus not comparable to supply side $/kWh (no organization includes the statistics
needed to calculate levelized cost of lifetime savings in their annual regulatory DSM report). The cost of
first year energy savings is used in this benchmarking analysis simply to identify 1) typical costs on a first
year basis and 2) organizations that achieved savings at costs below the typical.

Although every effort is made to collect comparable data, given the inherent variation in organizations’
evaluation and reporting practices and in their program offerings, the results cannot be considered a
strictly “apples-and-apples” comparison. For example, not every utility offers low income programs or
load management programs. Also, utilities may report estimated savings at meter, busbar, or generator;
some utilities’ methods for estimating savings may be more accurate than other utilities’; only some
annual DSM reports included savings that were verified; and few distinguish net savings from gross
savings. However, despite these variations in programming, reporting, and evaluation, the results provide
calibratioxll2 targets for DSM potential estimates and identify key programs and resulis for top-performing
portfolios™ '

Also, given the selection of organizations, the typical performance of this group is likely not typical of all
DSM programs; this group’s performance is likely better than the national average. Thus, for an
organization with new DSM efforts, the results of this study are suitable goals after an initial ramp up
period. :

5.3 Regulatory and Market Context for DSM
Achievements

This section compares the regulatory and market context of the benchmarked locations and discusses the
impact on achievement of DSM.

The achievement of significant DSM savings is influenced by several factors, including the regulatory
enviranment under which utilities and agencies operate, whether DSM funds are provided through system
benefit charges (SBC), how the issue of lost revenues is addressed, the provision of financial incentives
for DSM performance, eic. Table 5-2 provides key characteristics by state such as the electricity market
structure, cost-effectiveness tests used, DSM targets, and the year DSM programs began.

Iowa, Massachusetts, Minnesota, and Vermont all achieved about 1% or more reductions in annual
energy sales due to DSM program activity in 2007. The electricity market structure is not a determining
variable in DSM performance; most of the high achievers operated under a traditional market structure.
The year that programs began does not appear to have a strong influence on savings achieved. All states
achieving high DSM savings set significant mandated goals for utilities” DSM programs. Other success
factors include financial mcentives for cost-effective DSM (Minnesota, Vermont), adjustments for lost
revenues caused by DSM programs, and use of the TRC test or societal test for cost-effectiveness rather
than the RIM test (Iowa, Minnesota, and Vermont).

2 See Appendix A for complete information on DSM program results and expenditures.
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Arizona - -
TIowa

1990 0.8%
Maine 2002 0.8%
Massachusetts  1990s 1.0%
Minnesota

1980 0.3 10 1.6%
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No DSM requirements.

Iowa operates under a traditional electricity market structure. Electric
utilities are expected to secure maximum achievable DSM potential, and
the Societal Cost test is the primary test and is the benchmark for cost-
effectiveness. From 1990-1996, the regulator offered utilities financial
incentives to deliver efficiency, as authorized by law, with cost recovery
approved via “mini” rate cases that occurred once every few years. In
1996 the law was changed and incentives were abandoned in exchange
for contcurrent cost recovery. The shift from incentive-based regulation to
annual cost recovery is seen as a success by the utilities, Under the
original rules, utilities waited for up to six years hefore recovering their
investments in efficiency. This “cost of money™ diminished the value of -
the efficiency incentives.”

Maine has a iraditional electricity market struciure. $1.5 million/vear is
aliocated for SBC funded energy cfficiency; the 2006 budget was $9.6
million. Programs are administered by the Maine PUC and delivered
through a statewide effort called Efficiency Maine with goals established
by statuie, It has been noted that “the current rate mechanisms used for
Maeine investor-owned utilities do not coexist easily with revenue neutral
efficiency schemes.”*

State legiglation restructured the electricity market in 1998 end created a
SBC of $0.0033/kWh which was changed to $0.0025/kWh in 2002. The
Divigion of Energy Resources oversees ratepayer-funded DSM programs,
run by DUs or municipal aggregators, while the Department of -
Department of Telecommunications and Energy reviews cost
effectiveness with the TRC and approves performance incentives.

Minnesota operates under a traditional electricity market structure.
Minimum spending is mandated by lew for the utilities: Xcel Energy,
which is nuclear based, must spend 2% of electric revenues on DSM;
non-tuclear electric utilities must spend 1.5% of revenues. Spending
levels are also determined by IRP process. However, in May 2007 the
state passed the New Generation Energy Act which changes goals from
spending as percentage of revenues to savings as a percentage of sales,
specifically 1.5% of retail sales and a mininmm of 1% starting in 2010,
effectively doubling savings goals. The regulator considers the societal
tesi to be the most important test of the five California tests but also
considers the participant test to be important as well as the utility test.
The utilities used to operate vmder a lost revenne mechanism but
experienced long times batween rate cases. This became a problem, and
in 1999 the regulator developed a new DSM incentive mechanism. The
Company earns an incentive for achievement greater than 91% of its

* Inquiry into New Conservation Programs and Developing a Plan for Using Increases in the Conservation Fund:
Docket 2006-446, Maine Public Utilities Commission, March 9, 2007.
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minimum spending equivalent energy savings goal, which is equal to the
number of kWh expected to save when the utility mests its mininmm
spendzi?g reguirement. DSM incentives can equal up to 30% of program
costs.

Texas has a deregulated electricity market. In 1999 Texas required _
utilities to meet 10% of load growth through efficiency or approved load
management. In 2007, legislature increased the standand to 5% of load
growth by 20109, 20% of load growth by 2010,

Texas 2000 0.1%

Vermont has a traditional electricity market structure. DSM was
historically funded by a wires charped capped at 3% of revenues; the cap
was remaved in 2005. Administered centrally as Effictency Vermont by
third party-—Vermont Energy Investment Corp. (VEIC), VEIC receives

‘ ' incentives and performance bonuses to achieve savings higher than goals.

Vermont 1950 1.0% Efficiency is seen as an option that offers a high level of net benefits to
: the state, both environmental and economic, without the controversy and

public outcry that other solutions have historically faced. As Vermont’s
future energy needs are discussed, efficiency is increasingly seen as the
most politically viable solution and has been actively promoted by the
PSB, the Legislature, and the Governor.”®

Wisconsin has a traditional electricity market structure and pays for DSM
through a public benefits fund of up to 3% of annual clectric revenues,
The Wisconsin Public Service Commiission is the overall administrator
for the state’s public benefits programs, subcontracting with third party

‘ Wisconsin Mid 0.3% “implementation contractors™ to implement various parts of the Foeus on
| 1980’s e Energy program portfolio. No financial incentives are available to utilities
to provide IJ8M programs. One notable sethack for the Focus on Energy
programs in the past was that the Wisconsin legislature diverted 47% of
the funds collected from utility ratepayers for the Focus on Energy
programs and diverted them $o help balance the Wisconsin state budget.”
i
25 Ibid.
* Tbid.
7 Tbid.
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5.4 Performance Results for 2007

This section compares 2007 electricity DSM program results for residential and C&I customer sectors
combined across the various locations. The analysis, overall customer sectors, identifies typical results
and organizations that achieve above typical savings at below typical costs (i.e., organizations with best
practice portfolios). See Appendices for complete data and statistics.

5.4.1 Electricity DSM Results Over All Sectors

This section reviews DSM program spending, savings, and costs over all customer sectors.

Table 5-3 shows the median result for electricity DSM spending, 'Savings, costs, and energy costs over all
‘customer sectors for the reviewed organizations. Given that some of the datasets are skewed or contain
outliers, the median is used here as it is a better indication of central tendency than the average.

Table 5-3. Medians for Overall Results -

"]

1.8% 0.9% 0.6% $0.08 20.15 $754

Notes: Cost of first year savings should not be confused with a levelized cost of conserved energy.
Assuming an average program life of ten years and a 9% discount rate, dividing the cost of first year
energy savings by 6.0 approximates the levelized cost of conserved energy.

5.4.2 Electricity DSM Spending

This section reviews DSM spending as a percentage of all retail revenue over all customer sectors.

For the IOUs and agencies reviewed, the spending on electricity DSM as a percentage of revenue ranges
from 0.3% to 3.6% with the median at 1.8%. Figure 5=1 below shows the distribution of spending on

electricity DSM as a percentage of annual revenues. Organizations with spending rates in the top quartile
are MidAmerican (1A) National Grid (MA), Efficiency VT, and Interstate P&L (MN), which has the
highest spending rate, double the median.

Figure 5-1. IOU & Agency Electricity DSM Spending as % of Revenue
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Overall
4,00 - DSM Spending as % of Revenue

3.0% - median=1.8%
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5.4.3 Cost of Electricity

The average retail cost of electricity was calculated by dividing total annual retail revenue by
total annual retail sales for each organization and state.

For the 10Us and agencies reviewed, the average retail cost of energy ranges from $0.06/kWh to
$0.15/kWh with the median at $0.08/kWh (Figure 5-2). Organizations with energy costs in the
bottom quartile are MN Power, Otter Tail, SWEPCO (TX), and MidAmerican (IA)

Figure 5-2. IOU & Agency Cost of Electricity

.Overalt
$0.16 - Cost of Energy $/kWh

$0.14 - -

§0.12 - median=50.08
$0.10
$0.08
$0.06
$0.04
50.02
50.00

w‘%ﬁ“@%\% ﬁi\ :@%\& 0 %‘%{3
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5.4.4 Electric Energy and Peak Demand Savings

This section details the energy saved (as a percentage of sales) by the DSM programs over all customer
sectors,

For the IQUs and agencies reviewed, five out of the seven organizations with above median electricity
DSM spending rates also achieved median ar above median energy savings as a percentage of sales:
Interstate P&L (MN) has the highest energy savings as a percentage of sales at 2.0%, more than twice the
median of 0.9%, while MN Power and Efficiency VT achieved savings rates of about 1.6% of sales;
MidAmerican (IA}, Arizona Public Service, NSTAR (MA) and National Grid (MA) achicved savings
rates of about 1.0%, (Figure 5-3).

Figure 5-3. IOU & Agency Electricity DSM Energy Savings as % of Sales--First
Year®

Overall
2.5% - Energy Saving as % of Sales
2.0%
. median=0.9%
1.50p A
1.0% -
0.5% - |
0.0% ' s
O MR D et J L)
R T e N
2 AT G\a% '0\&5 2 @
9?9“%@:‘ %@i AR ASIRNCS o0
G w Note W o

p

% Savings reparted for Wisconsin Focus on Energy do not include non-tracked energy impacts.
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Far the I0Us and agencies reviewed, Figure 5-4 shows electricity DSM incremental peak demand
savings as a percentage of annual peak demand. Interstate P&L (MN) has the highest percentage of peak
demand conserved at 1.9%, about three times the median of 0.6%. Interstate P&L (MN) and most of the
utilities with above median peak demand savings rates have rates of electricity DSM spending at or above
the median: Efficiency VT, Xcel Energy (MN), and Interstate P&L (1A) conserved about 1.3% of peak
demand, while National Grid {MA), Xcel Energy (C0O), and MidAmerican (IA) conserved about 0.6% o
peak demand. :

Figure 5-4. I0OU & Agency Peak Demand Savings as % of Peak Demand

Overall |
2.0% - Peak Demand Savings-
1.8% - as % of Peak Demand

median = 0.6%

X0 Ay %“%
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¥
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5.4.5 Cost of Savings

This section discusses the cost of first year energ}; savings and peak demand savings for the DSM
program year.

For the IQUs and agencies reviewed, the cost of first year energy savings ranges from $0.07&Wh to
$0.25/kWh, with the median at $0.15/kWh (Figure 5-5). Arizona Public Service achieved the lowest cost
of energy savings. MidAmerican (fA) and Interstate P&L (MN) also achieved their energy savings at
costs below the median, but these two utilities achieved these low cost energy savings with electricity
DSM spending rates (as a percentage of revenue) at or above the median and energy savings rates (as a
percentage of sales) at or above the median.

Figure 5-5. IOU & Agency Cost of Electric Energy Savings ($/kWh) First Year

$0.30 - Overall
Costof Energy Savings, $/kWh,
$0.25 - First Year

$0.20 4 median=30.15

$0.15
$0.10

$0.05

$0.00
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For the I0Us and agencies reviewed, Figure 5-6 shows that Xcel Energy (CO), at $367/kW, achieved the
lowest costs of conserved peak demand, well below the median of $754/kW. Xcel Energy (CO) and Xcel
Energy (MN)'s achieved their low-cost peak demand savings with their demand response programs,
Residential Saver’s Switch, Arizona Public Service’s achieved savings at low costs with its lighting
program, Consumer Products.

Figure 5-6. IOU & Agency Cost of Peak Demand Savings ($/kW)
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5.4.6 Identifying Best Practice DSM Organizations
This section identifies the organizations that achieved above median saving ai or below median costs.

For the 10Us and agencies reviewed, the scatter plot in Figure 5-7 below illustrates where each
organization falls relative to median energy savings and median costs. The utilities listed below achieved
near median ot higher energy savings as a percentage of sales near or lower than the median COst:

Interstate P&L (MN): 2.0%, $0.15/kWh
MN Power: 1.3%, $0.09/kWh

Arizona Public Service: 0.9%, $0.07/kWh
4. MidAmerican (IA): 0.9%, $0.13 /kWh

Mast of the low-cost energy savings of Arizona Public Service and MidAmerican (IA) were achieved by
their lighting programs. MN Power and Interstate P&L (MN)'s low-cost savings were achieved by their
custom incentives programs.

el A

Figure 5-7. IOU & Agency Scatter Plot of Electric Energy Savings and First
Year Costs ($/kWh) ' '
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For the JOUs and agencies reviewed, the scatter plot shown in Figure 5-8 below illustrates organizations’
results relative to median peak demand savings and median costs. The utilities listed below achieved near

median or higher peak demand savings as a percentage of peak demand near or lower than the median

COS'[”Z

Interstate P&L (MN): 1.9%, $774kW

Xcel Energy (MN): 1.2%, $457/kW

Interstate P&L (IA): 1.1%, $683/kW

Xcel Energy (CQ): 0.6%, $367/kW -
Arizona Public Service: 0.6%, $447kW

MidAmerican (IA): 0.6%, $616/kW

AN o o

Interstate P&L (MN), Interstate P&L (IA), MidAmerican (IA), and Arizona Public Service achieved most
of their peak demand savings from their lighting programs which had very low costs of conserved peak
demand. Interstate P&L (IA) also achieved a large amount of its peak demand savings from its custom
incentives program. Xcel Energy (MN) and Xcel Energy (CO) achieved mast of their peak demand

- savings from their demand response programs, which tend to have low costs of conserved peak demand.

Figure 5-8. I0U & Agency Scatter Plot of Peak Demand Savings and First Year Costs
($/kW)
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¥ All of these IOUs were summer peaking in 2007.
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5.5 Sector Analysis

This section compares 2007 electricity DSM program results for the commercial and industrial {(C&I) and
residential sectors and reviews program-level detail for those organizations that achieved high savings at
low costs.

5.5.1 C&I Sector .

This section reviews DSM prograin spending, savings, and costs for the C&I custorner sector.

Table 54 shows the median results for spending, savings, and costs for the C&I sector for all reviewed
organizations (where data are available),

Table 5-4. Medians for C&I Results
C&I Electricity DSM Spending

“ioms%ef’; | Saviegs | Savings SKWh | SAW
 Revesuc - | as%ofSaks | as%ofPeak RN
1.5% 0.7% 0.6% $0.13 $676

This section reviews DSM spending for the C&I customer sector as a percentage of C&I revenue.

For the JOUs and agencies reviewed, electricity DSM spending in the C&I sector, as a percentage of
annual revenue of retail energy sales, ranges from 0.2% to 5.7% with the median at 1.5% (Figure 1-16).
Organizations with spending rates in the top quartile are NSTAR (MA), Efficiency VT, National Grid
(MA), and Interstate P&L (MN) which has the highest spending rate, more than three times the median.
Every organization, except National Grid (MA), with above median spending rate also achieved above
median energy savings as a percentage of sales (Table 5-9).
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Figure 5-9. IOU & Agency C&I Electricity DSM Spending as % of Revenue
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C&I Electric Energy Savings

This section reviews the energy saved (as a percentage of sales) and the costs of first year energy savings
achieved by DSM programs in the C&I customer sector.

For the I0Us and agencies reviewed, Figure 5-10 shows the energy savings as a percentage of sales in
the C&I sector. Energy savings as a percentage of sales ranges from 0.1% to 3.1% with the median at
0.7%:. Interstate P&L (MN} has the highest savings rate, more than four times the median as well as the
highest DSM spending rate. Interstate P&L (MN)’s high savings rate was achieved by its custom
incentives program. Interstate P&L (1A), NSTAR (MA), MidAmerican (1A}, Xcel Energy (MN),
Efficiency VT, and MN Power also achieved above median energy savings ranging from 0.8% - 1.5% of
sales.

Figure 5-10. IOU & Agency C&I Electric Energy Savings as % of Sales First
Year
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For the I0Us and agencies reviewed, costs of first year C&I energy savings ranges from $0.06/kWh to
$0.31/kWh, with the median at $0.13/kWh (Figure 5-11). MN Power achieved their energy savings at
the lowest cost, principally with its custom incentives program. Xcel Energy (MN), MidAmerican (IA),
and Interstate P&L (1A), with DSM spending rates above median and high energy savings rates, achieved
their savings near or below median costs. Xcel Energy (CO) and MidAmerican (LA} achieved their low-
cost energy savings with their lighting programs; Xcel Energy (CO) also achieved low-cost savings with

its motors program.

Figure 5-11. IOU & Agency C&I Cast of Electric Energy Savings ($/kWh) First

Year
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C&I DSM Programs with High Energy Savings and Low Costs

This section identifies the organizations with DSM programs that achieved above median energy savings
(as a perceniage of sales) at or below median costs for the C&I customer sector.

For the IOUs and agencies reviewed, the scatter plot shown in Figure 5-12 below illustrates where each
organization falls relative to median energy savings and median costs. Interstate P&L (MN) achieved the
greatest rate of C&I energy savings as a percentage of sales near median costs $0.14/kWh. MN Power,
Xcel Energy (MN), MidAmerican {IA), and Interstate P&L (LA} also achieved above median energy
savings rates near or below median costs:

1. Interstate P&L (MN): 3.1%, $0.14/kWh

2. MN Power: 1.5%, $0.06/kWhXcel Energy (MN}: 1.1%, $0.13/kWh
3. MidAmerican (IA): 1.0%, $0.10AWh

4. Interstatec P&L (1A): 0.8%, $0.13/kWh

Interstate P&L (MN), MN Power, and Interstate P&L (EA) achieved most of their high savings at low
costs through their custom incentives programs. Xcel Energy (MN) and MidAmerican (IA)’s high
savings at low costs were mostly due to their lighting programs.

Figure 5-12. IOU & Agency Scatter Plot of C&I Electric Energy Savings and
First Year Costs ($/kWh)
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For the IOUs and agencies reviewed, Table 5-5 and Table 5-6 below show program-level savings and
first year costs for the organizations that achieved above median energy savings rates at below median
costs in the C&I sector.

Interstate P&L {IA), Interstate P&L (MN), and MN Power achieved most of their encrgy savings with
custom type incentive programs: Interstate P&L (IA)’s Custom Rebates and Performance Coatracting,
Interstate P&L (MN)’s C/I Shared Savings Project, and MN Power’s PowerGrant. Xcel Energy (MN),
achieved significant savings with programs for custom incentives, motors, and cooling/heating/roofing
but earned most of its savings from its three lighting programs, CEE One-Stop Shop, Energy Mgt.
Systems, and Lighting Efficiency, and from its new construction program, Energy Design Assistance.
Like Xcel Energy (MN), MidAmerican (1A) achieved most of its savings from its ighting program,
Nonresidential Equipment Program and its new construction program, Commetrcial New Construction.

Table 5-5. IOU & Agency Electric Energy Savings for C&I Programs as % of
Sales®

Interstate P&L|Interstate |MidAmerican Xcel Energy
C&l {IA) PEL (MN) (1A) MN Power] (MN)
Program/Measures

Lighting 0.07% 0.07% 0.14% 0.41%
Cooling/Heating/Roafing 0.01% 0.01% 0.10%
Refrigeration
Motors 0.02% 0.38% 0.19%
Compressed Air
Combination 0.04% _
Custom Rehates 0.56% 2.76% 0.10% 1.52% 0.11%
Energy Audit 0.09%
New Construction 0.06% 0.25% 0.29%
Agriculture 0.05% 0.31%
C&I Interruptible Rates 0.01% 0.0001
C&| Direct Load Control <0.01%
Total C&1 Savings (GWh) 86.1 16.2 133.6 34.7 2454
Annual C&l Sales {GWh) 11,215.3 515.7 13,342.6 2,288.3 22,109.8
C&ISavingsas % of CRISales |  0.77% 3.15% 1.00% 1.52% 1.11%

¥ Although all organizations here reported both impacts and costs per program, some otganizations reported
program details of impacts per end-use.
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As seen in Table 5-6 below, costs of energy savings per program varies widely, but costs for all custom
type incentive programs are at or below the median cost. MidAmerican (IA)’s costs per kWh for its high
achieving prescriptive incentives program, Nonresidential Equipment, is just $0.03/kWh, well below the
median. Xcel Energy (MN)'s costs per kWh per program are at or below the median for most programs.

Table 5-6. IOU & Agency Costs of C&I Electric Energy Savings by Type of
Program First Year®!

Interstate P&L{interstate P&L|MidAmerican - ¥cel Energy
C&l (1A) (MN) {1A) MN Power| (MN)
Program/Measures

Lighting * * $0.16
Cooling/Heating/Roofing * $0.21 50.12
Refrigeration ' * *
Mators * * $0.06
Compressed Air -
Combination 0.08* 0.28* 0.03*
Custom Rehates $0.10 $0.13 $0.11 S0.05 50.13
Energy Audit $0.20 -
New Construction 50.27 $0.14 50.09
Agriculture $0.10 $0.14 ‘
Indirect Impact
C&I interruptible Rates $0.90 $0.44
C&| Direct Load Control 527.27
Total C8&) Savings {GWh) 86.1 16.2 1336 4.7 245.4
Total Costs ($M) 11.4 2.2 12.8 2.2 32.9
Costs of C&I Savings ($kWh}) $0.13 $0.14 50,10 $0.06 $0.13

3 Total costs include costs of indirect impact programns, i.e., programs for which energy and peak demand savings
are not acountable,

*Interstate P£&L (1A} and Interstate P&L (MN) reported only impacts per end-use and reported costs at the program
level,
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C&I Peak Demand Savings

This section reviews the peak demand saved (as a percentage of peak demand) and the costs of peak
demand savings achieved by DSM programs in the C&I customer sector.

For the 10Us and agencies reviewed, Figure 5-13 below shows DSM incremental peak demand savings

as a percentage of annual peak demand for the C&T customer sector.” C&I peak demand savings as a

percentage of C&J peak demand range from 0.1% to 2.6% with the median at 0.6%. Interstate P&L (MN)

achieved the highest percentage of conscrved peak demand with its custom incentives program. Xcel
Energy (MN), Efficiency VT, Interstate P&L (1A), NSTAR (MA), Efficiency ME and National Grid

~ {MA) also achicved above median peak demand savings rates.

Figure 5-13. I0U & Agency C&I Peak Demand Savings as % of Peak Demand
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32 Sector-level peak demand data were available for few organizations; for all other organizations, estimates were
made factoring overall system peak demand by the ratio of sector-level energy sales to overall energy sales.
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For the I0Us and agencies reviewed, costs of C&I peak demand savings range from $443/kW to
$1,683/kW, with the median at $676/kW (Figure 3-14). Xcel Energy (CO) achicved the lowest cost of
peak demand savings at $443/kW mostly with its Lighting and Mator Efficiency programs. Otter Tail,
Xcel Energy (MN), Wisconsin Focus on Energy, SWEPCO (TX), MidAmerican (IA), end Interstate P&L
(IA) also achieved peak demand savings below median costs. Otter Tail achieved its low-cost savings
with its Geothermal Heat Pump program while Xcel Energy (MN) achieved its low-costs savings with its
demand response programs. )

Figure 5-14. IOU & Agency C&I Cost of Peak Demand Savings ($/kW)
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C&I DSM Programs with High Peak Demand Savings and Low Costs

This section identifies the organizations with DSM programs that achieved above median peak demand
savings (as a percentage of peak demand) at or below median costs for the C&I customer sector.

For the IQUs and agencies reviewed, the scatter plot shown in Figure 5-15 below illustrates where cach
organization falls relative to median peak demand savings and median costs in the C&I sector. Interstate
P&L (MN) achicved the greatest peak demand savings rate, but achieved those savings at costs above the
median. Xcel Energy (MN) and Interstate P&L (1A) achieved above median peak demand savings rates at
below median costs™:

1. Xcel Energy (MN): 1.2%, $454/kW
2. Interstate P&L (1A): 0.8%, $605/kW

Xcel Energy (MN) achieved most of its peak demand savings from its demand response programs, which
tend to have low costs of conserved peak demand while Interstate P&L (IA) achieved most of its peak
demand savings from its Custom incentives program.

Figure 5-15. Scatter Plot of C&I Peak Demand Savings and First Year Costs
($/kW)
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3 These two 10Us were summer peaking in 2007.
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For the JOUs and agencies reviewed, Table 5-7 and Table 5-8 below show program-ievel
incremental peak demand savings and costs for the organizations that achieved above median
peak demand savings at or below median costs in the C&I sector: Interstatc P&L (IA) and Xcel
Energy (MN).

Interstatec P&L (1A) achieved most of their C&1 peak demand savings from its customn type incentive
programs, Customn Rebates and Performance Contracting, and its interruptible rate program. While Xcel
Energy {(MN) earned its peak demand savings from several programs, including lighting, new
construction, and motors, it achieved most of its peak demand savings from its demand response
programs: Electric Rate Savings, an interruptible rate program, and Saver’s Switch, a direct load control
pragram.

Table 5-7. C&I Percentage of Peak Demand Savings by Type of Program®

Interstate P&L | Xcel Energy
C&i {1a) (MN)
Program/Measures

Lighting 0.09% 0.29%
Cooling/Heating/Roofing 0.02% 0.09%
Refrigeration <0.01%
Motors 0.02% 0.10%
Compressed Air
Combination 0.42% 0.04%
Custom Rebates
Energy Audit 0.07% 0.28%
New Construction 0.04%
ﬂriculture 0.14% 0.29%
C&I Interruptible Rates 0.11%
C&I Direct Load Control
Total C&J Savings (Gwh) 18.8 725
Peak Demand (MW) 2,293.5 6,020.3
CRi Savings as % of Peak Demand 0.82% 1.20%

3 Although all organizations here reported both impacts and costs per program, some organizations reported
program details of impacts per end-use.
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Table 5-8 below shows the costs of C&I peak demand savings by program for these I0Us and agencies
with high peak demand savings at low costs.

Interstate P&L (TA)’s custom incentives program achieved high savings at costs slightly above the
median. Although Xcel Energy (MN) spent above the median on its high saving lighting program, it
achieved overall below median costs per kW with its very low cost-high savings interruptible rates and
dirzct load control programs.

Table 5-8. Costs of C&I Peak Demand Savings by Type of Program®

Iinterstate P&L | Xcel Energy
C8) {1A) (MN)
Program/Measures

Lighting * $815
Coolinngeatmgl Roofing * $466
Refrigeration *
Motors * 5432
Compressed Air
Combination S455%
Custom Rehates 5657 51,387
Energy Audit
New Construction $1,134 $361
Agriculture 5527
C&l Interruptible Rates 433 534
C&I Direct Load Control $239
Total C&l Savings (GWh) 18.8 725
Total Costs (5M) 114 329
Costs of C&I Savings ($kw) $605 $454

% Total costs include costs of indirect impact programs, i.e., programs for which energy and peak demand savings
are not accountable.

*Interstate P&L (1A) reported only impacts per end-use and reported costs at the program level.
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5.5.2 Residential Sector

This section reviews DSM program spending, savings, and costs for the residential customer sector.

Table 5-9 shows the median result for spending, savings, and costs for the residential sector for the all
revicwed organizations.

Table 5-9. Medians for Residential Results

. Spenting | Electric Energy Savings | Peak Demand | CostofSavings
“Revemue | ° | 5% of Peak Demand L
1.5% 0.7% 0.8% $0.23 | $933

Residential Electricity DSM Spending

This section reviews IDSM spending for the residential customer sector as a percentage of residential
revenuc.

For the I0Us and agencies reviewed, electricity DSM spending in the residential sector, as a percentage
of annual revenue of retail encrgy sales, ranges from 0.3% to 2.6%, with the median at 1.5% (Figure
3-16. Organizations with spending rates in the top quartile are National Grid (MA), Efficiency VT,
MidAmerican (1A), and Interstate P&L (IA); these organizations also have above median spending rates
in the C&I sector. Most of the organizations with above median spending in the residential sector
achieved median or above median energy savings rates: Interstate P&L (1A), Efficiency VT, National
Grid (MA), MN Power, and NSTAR (MA).

Figure 5-16. IOU & Agency Residential Electricity DSM Spending as % of
Revenue
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Residential Electric Energy Savings

This section reviews the energy saved (as a percentage of sales) and the costs of first year energy savings
achicved by DSM programs in the residential customer sector.

For the IQUs and agencies reviewed, Figure 5-17 shows the energy savings as a percentage of sales in the
residential sector. Energy savings as a percentage of sales ranges from 0.1% to 2.6% with the median at
0.7%. Efficiency VT has the highest savings rate, more than triple the median; National Grid (MA) has an
energy savings rate more than twice the median. Efficiency ME, Arizona Public Service, and NSTAR
(MA) achieved above median energy savings as a percentage of sales, around 1.2%. MN Power, Interstate
P&L (1A), achieved median energy savings, about 0.9% of sales.

Figure 5-17. I0U & Agency Residentlal Electric Energy Savings as % of
Annual Sales First Year

Residential
Energy Saving as % of Sales

3.0% -

2.5% -

2.00p

1.50%6

1.0% -

0.5% -

0.0%%

. ‘%”&3@‘% *J%" g

AP
%ﬁ«aﬁ%@*‘*" e
Summit Blue Consulting, LLC 89

1661



EXHIBIT JFW-2 (VOLUME 2)
Page 101 of 169

For the 10Us and agencies reviewed, cost of first year residential energy savings ranges widely from
$0.06/kWh to $0.89/kWh, with the median at $0.23/kWh (Figure 5-18). As in the C&I sector, Arizona
Public Service, MN Power, Wisconsin Focus on Energy, and Xcel Energy (CO) achieved residential
energy savings at costs near or below the median. Arizona Public Service, Efficiency ME, and Efficiency
VT also achieved residential energy savings at very low cost’kWh, principally with their lighting
programs, Most of the organizations that spent above median (as a percentage of revenue) also achieved
above median energy savings at below median costs: Efficiency VT, National Grid (MA), MN Power,
and NSTAR (MA).

Figure 5-18. IOU & Agency Resldential Costs of Electric El:nergy Savings
($/kWh) First Year
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Residential DSM Programs with High Energy Savings and Low Costs

This section identifies the organizations with DSM programs that achieved above median energy savings
(as a percentage of sales) at or below median costs for the residential customer sector.

For the 10Us and agencies reviewed, the scatter plot shown in Figure 5-19 below illustrates where each
organization falls relative to median energy savings and median costs. Efficiency VT achieved the
greatest residential energy savings as a percentage of sales, well above the median and at below median
costs. Below are Efficiency VT and the other organizations that achieved energy savings rates above
median and at costs’kWh below median:

Efficiency VT: 2.6%, $0.12/xWh

National Grid (MA): 1.8%, $0.19/kWh

Arizona Public Service: 1.3%, $0.06/kWh

NSTAR (MA): 1.2%, $0.22/kWh =
Efficiency ME: 1.1%, $0.10/kWh

MN Power: 0.9%, $0.17/kWh

All these utilities achieved above median energy savings as a percentage of sales at below median costs
because of their lighting programs.

AN S
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Figure 5-19. TIOU & Agency Scatter Plot of Residential Electric Energy Savings
and First Year Costs ($/kWh)
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For the I0Us and agencies reviewed, Table 5-10 and Table 5-11 below show program-level energy
savings and costs for the organizations that achieved above median energy savings rates at or below
median costs in the residential sector.

Lighting programs provided the greatest savings at the lowest costs for every best practice organization.
Efficiency VT and MN Power offered programs of incentives for multiple consumer products; however,
most of the savings of those programs were achieved by lighting. MN Power’s Tripie E Plus program
included product incentives for lighting, cooling/heating/roofing, and Energy Star appliances. Efficiency
VT’s Existing Homes and Efficiency Products programs included incentives for lighting,
cooling/heating/roofing, ES appliances, and water heating. Arizona Public Service’s lighting program,
Consumer Products, and National Grid (MA)’s and NSTAR (MA)’s lighting program, Residential
Lighting, accounted for most of their residential portfolio’s total savings at costs well below the median.
National Grid, MN Power, and Efficiency ME achieved significant savings with low income program but
at above median costs. Efficiency VT’s New Construction program earned significant energy savings but
at above median costs.

Table 5-10. TOU & Agency Electric Energy Savings for Residential Programs
as % of Energy Sales®® ¥

Arizona
Public | Efficiency |Effidency National Grid| NSTAR
Residential Service ME VT I|MN Power {MA) (MA)}
_Program/Measures

Lighting 1.16% 1.01% 2.37% 0.40% 1.51% 1.02%
Coaling/! Heating_l Roofing 0.09% 0.01% 0.07% 0.01% 0.01%
Building Envelope
Refrigerator/Freezer Removal
ES Appliances _ 0.07% 0.04% <0.01% 0.01%
Water Heating 0.01%
Enegy_:hudit 0.13% 0.09%
Combination 0.0025
Low Income 0.01% 0.09% 0.14% 0.09% 0.04%
New Construction 0.05% 0.16% 0.02% 0.01%
Residential Direct Load Control
Total Residential Savings {(GWh) 179.2 48,7 54.3 9.5 1517 77.6
Annual Residential Sales (GWh) 13,771.5| 4,413.0 | 2,074 | 10515 8,6575 | 6,607.4
Residential Savings as % of Residents| 1.30% 1.10% 2.61% 0.90% 175% 117%

38 All data in this study for Efficiency VT exclude impacts and costs for fuel switching measures (administrative
costs Tor fuel switching were estimated and excluded),

* Although all organizations here reported both impacts and costs per program, some organizations reported
program details of impacts per end-use.
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Table 5-11. IOV & Agency Costs of Residential Electric Energy Savings by
Type of Program® ®
Arizona
Public | Efficiency | Efficiency National Grid | NSTAR
Residential Service ME VT |MNPower {Ma) {mA)
Program/Measures
N Lighting $0.03 $0.06 * * $0.03 $0.04
Cooling/Heating/Roofing $0.16 * * 51.48 $2.47
Bullding Envelope
Refrigerator/Freezer Removal
ES Appliances * * 54.08 $3.27
Water Heating .
Energy Audit $0.85 50.86
Combination ] $0.07* $0.11*
= [Low Income 5168 50.54 $0.24 $1.13 $1.39
New Construction $0.26 50.81 $0.85 51.42
Indirect Impact
Resldential Direct Load Control
Total Residential Savings (GWh) 179.2 48.7 54.3 9.5 151.7 77.6
Total Costs ($M) $10.0 $5.0 $6.7 516 528.5 $17.4
Costs of Residential Savings ($/kWh)]  $0.06 $0.10 $0.12 50.17 $0.19 $0.22

Residential Peak Demand Savings

This section reviews the peak demand saved (as a percentage of peak demand) and the costs of peak
demand savings achieved by DSM programs in the residential customer scctor.

* For the MA utilities, indirect impact costs include evaluation, shareholder’s incentives, and, for only NSTAR,
incentive tax liability costs.

* Total costs include costs of indirect impact programs, i.e., programs for which energy and peak demand savings
are not accountabie.
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For the IOUs and agencies re‘.riewed,

Figure 5-20 below shows DSM incremental peak demand savings as a percentage of annual peak
demand for the residential customer sector.” Peak demand savings as a percentage of peak demand
ranges from 0.1% to 2.0% with the median at 0.8%. Efficiency VT and Interstate P&L (1A) achieved the
highest percentage of peak demand conserved with very high residential DSM spending (as a percentage
of revenue). Xcel Energy (MN), Xoel Energy (CO), Arizona Pubiic Service, and Interstate P&L (MN)
also achieved abave median rates of peak demand conserved. Efficiency VT achieved most of its
conserved peak demand with prescriptive incentives for lighting measures.

Figure 5-20. I0U & Agency Residential Peak Demand Savings as % of Peak Demand
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“ Sector-level peak demand data were available for few organizations; for all other organizations, estimates were
made factoring overall system pegk demand by the ratio of sector-level energy sales to cverall energy sales.
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For the IOUs and agencies reviewed, shown below in Figure 5-21, costs of peak demand savings ranges
widely from $296/kW to $2,945/kW, with the median at $933/kW. Arizona Public Service, Xcel Energy
(CO), Xcel Energy (MN), Interstate P&L (MN), and Interstate P&L (1A} achieved their above median
peak demand savings at below median costs. However, Interstate P&L (IA) is the only organization that
achieved above median peak demand savings with above median spending rates at below median costs.
Xcel Energy (CO), Xcel Energy (MN), and Interstate P&L (IA) achieved their low-cost peak demand
savings with their demand response programs; Interstate P&L (IA) also achicved significant low-cost
savings with its lighting program as did Arizona Public Service-and Interstate P&L (MN).

Figure 5-21. JOU & Agency Residential Cost of Peak Demand Savings ($/kW)
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Residential DSM Programs with High Peak Demand Savings and Low Costs
This section identifies the organizations with DSM programs that achieved above median peak demand
savings (as a percentage of peak demand) at or below median costs for the residential customer sector.

For the IOUs and agencies reviewed, the scatter plot shown in Figure 5-22 below illustrates where each
organization falls relative to median peak demand savings and median costs in the residential sector. As
in the C&I sector, Xcel Energy (MN), and Interstate P&L (TA) achieved a high percentage of peak
demand savings at low costs in the residential sector. These two and the other organizations that achieved
gbove median percentage of peak demand savings very below the median cost are listed below™:

» Efficiency VT: 2.0%, $933/kW

» Interstate P&L (IA): 1.8%, $787/kW

s Xcel Energy (MN): 1.3%, $398/%kW

» Xcel Energy (CO): 1.1%, $314/kW

¢ Arizona Public Service: 1.0%, $296/kW
s Interstate P&L (MN): 0.8%, $481/kW

s MidAmerican (IA): 0.8%, $691/kW

Xcel Energy (MN) and Xcel Energy (CO) achieved significant amounts of their electricity DSM peak
demand savings from direct load control programs, which tend to have low costs of conserved peak
demand. Efficiency VT, Interstate P&L (IA), Arizona Public Service and Interstate P&L (MN) achieved
significant peak demand savings with their lighting programs while MidAmerican (1A) achieved its peak
demand savings at below median costs with its new construction program.

4! All of these TOUs were summer peaking in 2007,
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Figure 5-22. I0U & Agency Scatter Plot of Residential Peak Demand Savings
and First Year Costs ($/kW)
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For the IOUs and agencies reviewed, Xcel Energy (CO) and Xcel Encrgy (MN) achicved most of their
residential peak demand savings with direct 1oad control programs, Saver’s Switch. They also achieved
significant savings below costs with their cooling/heating/roofing programs: Xcel Energy (CO)’s
Evaporative Cooling and Central AC Tune Up and Xcel Energy (MN)’s Central AC Quality Installation.
Interstate P&L (MN) and Arizona Public Service achieved most of their peak demand savings at below
median costs from their lighting and cooling/heating/roofing programs: Interstate P&L (MN)'s
Residential Equipment Incentives and Arizona Public Service’s Consumer Products and Existing Homes
HVAC. Interstate P&L (TA) achieved significant savings at below median costs from its
refrigerator/freezer removal, new construction, and direct load contrel programs, but the majority of its
low-cost peak demand savings was achieved by cooling/heating/roofing and building envelope measures
of its Prescriptive Rebate program. Lighting measures achieved the majority of peak demand savings also
for Efficiency VT through its prescriptive incentives program, Efficiency Products, and its energy
audit/retrofit program, Existing Homes. Most of MidAmerican (1A)’s residential peak demand savings
was gchieved by its new construction program.
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Table 5-12 and Table 5-13 below show program-level incremental peak demand savings and costs for
the orpanizations that achieved above median peak demand savings at or below median costs in the
residential sector: Arizona Public Service, Interstate P&L (IA), Interstate P&L (MN), Xcel Energy (CO),
and Xcel Energy (MN).

Xcel Energy (CO) and Xcel Energy (MN) achieved most of their residential peak demand savings with
direct load contral programs, Saver’s Switch. They also achieved significant savings below costs with
their cooling/heating/roofing programs: Xcel Energy (CO)’s Evaporative Cooling and Central AC Tune
Up and Xcel Energy (MN)'s Central AC Quality Installation. Interstate P&L (MN) and Arizona Public
Service achicved most of their peak demand savings at below median costs from their lighting and
cooling/heating/roofing programs: Interstate P&L (MN)’s Residential Equipment Incentives and Arizona
Public Service’s Consumer Products and Existing Homes HVAC. Interstate P&L (IA) achieved
significant savings at below median costs from its refrigerator/freezer removal, new construction, and
direct load control programs, but the majority of its low-cost peak demand savings was achieved by
cooling/heating/roofing and building envelope measures of its Prescriptive Rebate program. Lighting
measures achieved the majority of peak demand savings also for Efficiency VT through its prescriptive
incentives program, Efficiency Rroducts, and its energy audit/retrofit program, Existing Homes. Most of
MidAmerican (IA)’s residential peak demand savings was achieved by its new construction program.
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Table 5-12. IOU & Agency Residential Peak Demand Savings by Type of
Program*:

Arizona Xcel Xcel
Public | Efficiency | Intarstate | Interstata [MidAmerican| Energy | Energy
Residentat Service VT PEL{IA]) | PEL{MN) {IA) (CO) {MN)
Program/Measures
Lighting 074% { 171% | 017% 0.3%% | - 0.10% 0.15% | 0.04%
Cooligﬂﬂeatir_\gl_loofig 0.14% 0.05% 0.50% 0.23% 0.24% 0.24%
Building Envelope 0.31% 0.16%
Refrigerator/Freezer Removal 0.23%
E$ Appliances 0.05% 0.01% 0.01%
Water Heating <0.01% <0.01% -
Energy Audit 0.10% 0.03% 0.18% <0.01%
Combination
Low Income <0.01% | 0.09% 0.01% 0.02% 0.01%
New Construction 0.08% 0.14% 0.23% 0.32% - <0.01%
Fuel Switch .
Residential Direct Load Control 0.12% 0.13% 0.74% | 0.97%
ITotal Resldential Savi |MW} 33.9 7.2 14.0 0.6 12.9 25.0 31.2
Peak Demand {(MW) 3519 367.9 7915 b6.1 1714.6 22239 | 24847
ﬁesidential Savings as % of Peak Demand | 0.96% 1.95% 177% 0.84% 0.75% 1.12% 1.25%

% Although all organizations here reported both impacts and costs per program, some organizations reported
program details of impacts per end-use.
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Table 5-13. I0U & Agency Costs of Residentlal Peak Demand Savings by Type
of Program®

Arizona Xcel | Xcel
Public |Efficiency| Interstate | Interstate | MidAmerican | Energy | Energy
Residential Service| VT | P&L(1A] |P&L{MN) (1a) {co) | (MN)
Program/Measures
Lighting 5156 * * * 51,36% $171 1 5282
Cooling/Heating/Roofing 5394 * * * 5187 | s4n2
Building Envelope * *
Refrigerator/Freezer Removal 5378
ES Appliances * * *
Water Heating * *
Enemnud'rt 5931 $1,204 5453 $615
Combination . 3551* §773* $286*
Low Income 511,516 5940 54,080 $1,611 $3,550
New Constructian 5603 | 55,114 5693 . 5434 54,321
Fuel Switch
Residential Direct Load Control S477 5645 $378 | s298
Total Residential Savings (MW) 33.9 7.2 14.0 0.6 12.9 25.0 | 312
Peak Demand (MW} $10.0 56.7 5110 $0.3 S8.9 S7.9 | 5124
Residential Savings as % of Peak Demand 5296 $933 5787 S481 8691 5314 | 5398

5.6 Summary and Conclusion

For the electricity DSM programs of the IOUs and agencies reviewed, the overall median energy savings
as a percentage of annual sales for 2007 is 0.9% and the median first year costs for energy savings is
$0.15/kWh, but the best practice organizations, i.e., those with the largest relative energy savings and
below median costs, achieved their energy savings at about 1.3% of annual sales. The analysis for peak
demand savings as a percentage of peak demand finds the median savings is 0.6% of peak demand and
the median cost is $754/kW, but the organizations with the largest relative peak demand savings and
below median costs saved about 1.1% of peak demand.

Five Midwestern I0Us achieved above median relative energy savings at costs near or below the median
in the C&\ sector: Interstate P&L (1A), Interstate P&L (MN), MN Power, Xcel Energy (MN), and
MidAmerican (IA). These achieved most of their energy savings with custom incentives, lighting, and
new construction. These programs also provided most of the C&I peak demand savings; however, Xcel
Energy (MN) achieved significant peak demand savings with very low cost load management programs.

In the residential sector, several organizations achieved high energy savings as a percentage of sales at
low costs: Efficiency VT, National Grid (MA), Arizona Public Service, NSTAR, Efficiency ME, and MN

3 Total costs include costs of indirect impact programs, i.., programs for which energy and peak demand savings
are not accountable.

*Interstate P&L (MN) reported only impacts per end-use and reported costs at the program level
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Power. While these savings were achieved principally by programs that combined a range of product
incentives and services, the majority of activity and impacts of these programs is lighting measures.

High rates of peak demand savings at low costs were achieved in the residential sector by Arizona Public
Service, Efficiency VT, Interstate P&L (IA), Interstate P&L (MN), MidAmerican (LA), Xcel Energy
(CO), and Xcel Energy (MN). Xcel Energy (MN) and Xcel Energy (CO) achieved most of their peak
demand savings by direct load control programs at about $350/kW, well below the median costs;
Efficiency VT, Interstate P&L (1A), and Interstate P&L (MN) achieved most of their peak demand
savings with low cost prescriptive incentive programs; Arizona Public Service achieved most of its peak
demand savings with low cost lighting and cooling/heating/roofing programs; and MidAmerican (1A)
achieved most of its peak demand savings with low cost new construction and energy audit programs.

Maost of the benchmarked TOUs and agencies have been conducting electricity DSM programs for an
extended period. Since these organizations have been conducting electricity DSM programs, they have
realized savings from a lot of the “low hanging fruit” among DSM measures, such as T12 lighting system
conversions to T8 systems.

A new DSM program can reasonably be expected to achicve these results after an initial ramp up period
of three to four years. Thus, the averaged results of the best practice organizations are used to calibrate the
DSM potential model such that energy savings ramps up to best practice results in four years.

Further analysis examines incentive and administrative cost components of key programs of the best
practice organizations. See Appendices B and C for a full discussion of best practice programs and their
cost components. Average incentive costs and administrative costs per conserved kWh of best practice
organizations are used to check reasonableness of the costs estimated by the potential model.

For a new DSM program, administrative costs per kWh are expected to be greater than best practice costs
in the first few years, but should approach the best practice costs in four years.
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6  EE/PDR MEeASURE COST-EFFECTIVENESS
ANALYSIS

The cost-effectiveness analysis of the energy conservation and demand response measures involved
developing a list of possible measures, quantifying the necessary data inputs, and then applying tests to
determine the cost-effectiveness of each measure given the input parameters. This section of the report
summarizes this procedure and presents the results of the cost-effectiveness analysis.

The discussion begins with a brief overview of the inputs into the model.

6.1 Model Inputs

Model inputs include general inputs, measure inputs, and program inputs.

6.1.1 General Inputs
Key general inputs are:

» Avoided energy costs. These reflect costs for new energy avoided or deferred by EE/PDR
measures. Annual averaged avoided energy costs, per AEP Ohio, start at $0.036/kWh on-peak
and $0.030/kWh off-peak in 2009 and arc escalated over the forecast period. Tables 6-1 and 6-2
summarize the cost picture for the residential and C&l sectors.

e Avoided capacity cost. These reflect the capital costs of new capacity avoided or deferred by
EE/PDR measures and were provided by AEP Ohia.

e Electricity prices. These reflect the average retail price paid by AEPF Ohio customers. We used a
value of $0.0699/kWh for residential and $0.0694/kWh for non-residential, escalated at 3.1% per
AEP Ohio’s projections.*

“ The analysis conducted for this report was compieted before the March 18, 2009 PUCO Order on AEP Ohio's
Electric Security Plan.
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In line with standard industry practice, Summit Blue used the TRC test to determine which EE/PDR
programs to include in AEP Ohio’s portfolio of EE/PDR programs. The RIM test is a more restrictive test
that is only used as the main EE/PDR benefit-cost test in very few states.** Most of the measures passed
the TRC test. The portfolio of EE/PDR. programs that Summit Blue developed is cost effective by
industry standards.*®

Table 6-1. Summary of Program Benef t—Cust Test Results 2009 to 2011

o By e

Products 2.2 3.2 6.3 0.5
Recycling 1.4 0.8 NA 0.3
Retrofit ; 13 2.0 3.9 03
Low Income 1.5 2.1 N/A 0.5
New Cénslruction 1.3 20 2.6 | 0.7
Consumer Sector Total 1.7 2.4 5.2 0.5

Prescriptive 2.1 13 3.4 0.7
Custom 1.1 22 2.5 0.5
New Construction 1.5 24 3.4 0.5
LED Traffic Signals L8 2.6 4.8 0.6
Demand Response 10.9 10 N/A 26
Business Sector Total 2.1 2.9 32 0.8

** Florida and Georgia, for example, require DSM programs to pass the RIM fest.

% The analysis conducted for this report was completed before the March 18, 2009 PUCO Order on AEP Ohio’s
Eleciric Security Plan.
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6.1.2 Measure-Specific Inputs

The key inputs into the cost-effectiveness analysis that are measure-specific are the measure’s encigy and
demand savings, lifetime, and incremental cost. These inputs are described in the EE/PDR measure
characterization chapter.

6.1.3 Program Cost Inputs

The final input into the cost-effectiveness analysis is the program cost. On the basis of the program
benchmarking results, for most measures, Summit Blue assumes an incentive cost/unit of 50% of the
technology cost/unit, and sector-specific administrative costs/unit for residential of $0.04 per kWh
conserved for the Efficient Products program and $0.21 for the Retrofit and Low Income programs; and
for C&I of $0.04/kWh for the C&I Prescriptive program and $0.08/kWh for the C&I Custom program.
For both residential and C&1 new contruction, the administrative cost was set equal to the incentive cost.
The technology costs per unit are based on values from the California DEER database, adjusted by
geographic multiplier factors contained in industry sources, such as the RS Means Mechanical Cost Data.

Using all of the above information, Summit Blue generated the cost-cffectiveness numbers for each
measure.

6.2 Cost-Effectiveness Results

This section summarizes the results of the cost-effectiveness analysis at the measure level. Following are
four cost-effectiveness test results:*’

1. Participant test: a measure is cost-effective from this perspective if the resuiting reduction in
electric costs 10 the participating customer exceeds the participant’s after-rebate cost of the
TNEAsUrE,

2. Utlity (or Program administrator) cost (“UCT™) test: a measure is cost-effective from this
perspective if the costs avoided by the resulting energy and demand savings are greater than the
utility EE/PDR program costs o promote the measure, including customer rebaigs.

3. Ratepayer impact measure (“RIM™) test: a measure is cost effective from this perspective if
the avoided costs are greater than the sum of the measure’s EE/PDR program costs and the
measure’s resulting “lost revenues.”

4. Total resource cost (“TRC”) test: a measure is cost effective from this perspective if the
avoided costs are greater than the sum of the measure costs and the EE/PDR program
administrative costs.

In line with standard industry practice, Summit Blue primarily uses the TRC test to determine which
EE/PDR programs to include in a portfolio of EE/PDR programs. Table 5.3 shows the cost and benefit
components considered for each test.

41 California Public Utilities Commission. California Standard Practice Manual Economic Ancdvsis of Demand-Side
Praograms and Projects, October 2001,
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Table 6-2. Cost-Effectiveness Tasts
Benofits Costs
Test Estwrnalily | Inergy | Dasand Nm Hetlost Frogmm Castemwr
: Eaergy TeYEEE Rukerse Coss
LIetal
Hasewres X X X
R
:':;'é‘nu" 4 x x x X
3. IRy Cant
Tost (UICT)
4. Rate Inpart X X
3. Partidpans X X X X

6.2.1 Residential Measures

The cost-effectiveness for each of the measures was analyzed for each of the residential segments. An
incentive cost of 50 percent of the incremental measure cost was used for residential mcasmes, except for
retirement of second refrigerators and freezers.

Tables 6-3 to Table 6-7 show the results for individual residential measures for single-family existing
homes for Columbus Southern Power. Where theTRC ratio is less than 1.0, the measure did not pass an
initial TRC screen and is excluded from the potentials analysis. Results were also developed for three
other housing types: new construction, multi-family and mobile homes, as well as all building types for

Chio Power Company.
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Table 6-3. Residential Cost-Effectiveness Ratios — 2009 to 2011, Single-Family
Existing with Electric Heat, CSP

Lighting Téé ucT T ‘ R

Heating Total Resourca Cost - Partici Rate Im Heasurc
Tﬂmg Heasure o Utility Cost Test (o0 bort P st
Electric S-15% Screvs-in CAL 132 2184 3393 Bd4ET
Electric S-16wr Seréve-im CFL 202 3.05¢ 5 840 pd3E
Electric 27240 Serav-tr CFL 218 3232 &.230 LG
Electnz 25-34W Serev-r €5 180 2785 4 849 0.475
Electriz Over 34\ Sereve-in CRL 13 2182 . 3343 0456
Electric 9-16W 2ir Based CFL Qo8 0127 0.720 A
Electric 9-16W M Based CFL 015 0221 0833 o1a0
Electrc oin based CF_tabie Larmp 018 0.234 09t 0188
Electric 2ir Dased CELsable Lamp 0ts 0.268 0665 0184
Electric i based CFLzabie Lamp 017 248 0.924% GA74
Elgstric 2ir based CSLzabia tamp 0.27 0407 1203 023%
Elaztric Cver 5aW P - Sased CFL 022 0.331 1.072 0.210
Elestne 3-16W Serew-in CFL- Outcoor 177 2792 & 0447
Electric 9-15W Soraw-in CFL - Outdoor 230 3717 203 ) - 0433
Elestric 17-24W Serew-ir CFL - Outooor 230 3827 10,420 0.438
Electric " 25.38W Screw-in C€FL - OuTcoor 243 3544 5.326 o 043
Elextric Over 84w Soreve-in CFL - Outcoor 2% 3264 7097 o427
Eleztric 9-16W Pin Based CFL - Quicoor 022 331 1174 0198
Electric 9-16WY Pir; Based CFL - Outcoor 038 0.576 1674 0 285
Eleztrie 17-24W 2ir Based C7L - Quidoor 042 0.626 177 ' 0275
Eleztric 25-34W Pir Based CFL - Qutdeor 0.4 0.718 1934 0.2%1
Electric 55-44W S Based CFL- Qutdoor 045 077 1880 0284
Electriz 45-54W Pir Bases CFL - Cutdoor 075 1421 278 0.341
Electic  Over 54W Pir Based C=L- Cutdoer 0.54 265 3078 0354
Electric sndoer Torcieres 0.1 0453 1211 0.270
Eleztric indoor Torchieres 0.55 0828 17172 0.365
Elexstric . LED nightiighs 083 1.269 3085 0.354
Electric ) LED hoiisy ligivs 042 0580 1886 . bZes
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Table 6-4. Residential Cost-Effectiveness Ratios — 2009 to 2011, Single-Family
Existing with Gas Heat, CSP (continued)

Lighting TRC ucT pCT R
ﬁ;;;l:g Measure Tokal Rﬁ’s::trce Cost Utility Cost Tast Fat;c?:ﬁm Ratwe ImpTa:‘si Moasure
Gas 9. 18w Serew-in CFL 232 3490 3788 4549
Gas 9-16W SCrevi-in CEL 3.28 4483 9854 4,665
Gas 17-24W Serev;-in CFo ' 348 3665 noe s
Gag 25-34M Serev-ir CFL 238 4203 5348 0564
Gas Ovar 34W Screw-in CFL 228 3462 2708 9.548
Gas B-16W 2in Based CFL 617 0.262 9.502 6187
Gas 5-16W Pin Basad CFL 6.30 0455 1.1e8 - D268
Gas P based 5L table Lamp 8.33 0.4%2 1.256 1.280
Gas Py pased C7L abie Lamp 0.37 D &84 1250 0.299
Gas Pin based CELtable Lamp §.34 0510 1284 0288
Gas Pins hased CFutade Lamp 054 0.537 1783 0365
Tas Over 54 Pir: Based CFL 045 0 681 1.545 0333
Gas 8.15%¢ Screw-in {FL - Quidcor 177 2792 5441 0417
Gas S.15W Scraw-in CFL- Outnoor 235 3717 5203 8433
Gas 17-24W Serevi-in CFL - Ouicoor 230 3.927 10.420 043
Gas 25-38W Serevy-in C5L - Ouzooor 243 2844 3326 0431
Gas Over 3% Seravw-in CEL - Qudoor 2197 3264 7087 0427
Gas 3-161 Pin Basad €. - Ouicoor 0.22 0.33 1.173 0188
 Gas 9-16W Pir: Based CFL - Outcoor 638 0.578 1674 {.263
Gas 1724 Din Based CFL - Ouzdoor .42 0626 ' 1777 0273
Gas 3534\ i Based (FL - Quidoor 043 0.718 1.855 0.29%
Gag 35-54'W 2in Based CFL - Outdoor g4 0677 1.860 2284
Gas 45-84W Pin Based CFL - Ouidoor 072 1121 2784 0341
Gas Over 54\ 2in Based {FL - Duidoor 04 1.265 3.078 0334
Gas indoor Torghiares 036 0.84% 1.798 0.363
Gas indoor Torchieres 1M 1.613 2624 0455
Gas LED night Hghe 153 23118 5225 3405
Gag LED hoviday fights 045 0.680 1 606 0263
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Table 6-5. Residential Cost-Effectiveness Ratios — 2009 to 2011, Single-Family
Existing, CSP

Appliances & Poo! Pumps TRC ucT PCT - RN

Haati . Total Resource Cost - Participant  Rate Impact Measure -

Type“g Hensure Test Ukility Coxt Test Coat Tpest - QI'! .zt re
Slectic Refrigarator, rapiace with Erergy Siar 616 323 677 8211
Slectric rgazer Energy 5T 0739 0741 1158 DaE
Shectric Fefrigarator, recire oid 1.08 0574 o 460 G380
Elgctric freszerrezirs gid 084 0.792 0060 0.327
Electric Variable Speed Drive Poor Pumps 1.08 1.892 3118 0 390
Slectric OCC SEISOr POWer Dars 017 0.333 0738 0.215

Gas Refrgerator, replace with Erergy 5ar 0.30 0575 1001 0.258

Gas Fraezer Enerpy Star 0.65 1972 1.762 DAtz

B3as refrigeratar, retira 0.6 168 0878 4.000 G 360

Bas ) Freater rezira oid 034 072 008 0327

Gas Var:abie Speed Drive Boo’ Pumps 109 1832 3118 0.250

BGas _ DCCsens0r powver bars 031 03587 1821 §.299

Table 6-6. Resldential Cost-Effectiveness Ratios — 2009 to 2011, Single-Family
Existing, CSP

- t :‘:V,

HotWater e wc  eor  em o

Total Impact

‘Heatin o utility - Particlpant 5y . in -
Typeg_ SRR Ihasurf | —Rcf::'x coa':'t:ﬂ _:coftT:‘&t o ?"}1‘;’“ .
Electric  High Efficiency Water Heating Tank 1.98 3.318 45712 0.508
Electric Low flow showerhead 0.88 1.318 2.691 0.412
Electric Faucent Aerators 1.97 3.213 4722 0.508
Electric Dishwasher - Energy Star 0.07 0137 0.642 0.107
Electric Drain Water Heat Recavery 0.28 0417 1185 - 0.248
Elactric Clothes Washer - Tier 3 0.39 075  1.152 0.343
Electric tank insulation 0.97 1.451 2017 0.425
Electric pipe insulation - 8.51 12.765 21.760 0.573
Gas High Efficiency Water Heating Tank 1.98 3.318 4.572 0.508
Gas Low flow showerhead 0.88 1315 2.691 0412
Gas Faucent Aerators 1.07 3213 4.722 0.508
Gas Dishwasher - Energy Star 0.10 0.196 0.705 0.140
Gas Drain Water Heat Recovery 0.28 0417 1.195 0.246
Gas Clothes Washer - Tier 3 0.41 0.778 1.173 0.348
Gas tank insulation 0.97 1.451 2.97 0.425
Gas pipe insulation - 8BSt 12.765 21.769 0573
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Table 6-7. Residential Cost-Effectiveness Ratios — 2009 to 2011, Single-Family
Existing, CSP

HVAC & Shell TRC uer Pt M

H_‘;:;’gg Measurs Total R";:‘:““ CoR Uity Cost Test Pg:;:%“: Rata "“PT‘;““““”
Slectric Room A/C - Energy Sar 132 2508 1.328 1.002
Eleciric Centra: 4/C - $EER 14 w/THV 042 0.822 0.723 0572
Electric Window Upgrace 13 0172 0.76§ 0134
Sleciric tmproved Ceiling Insuation 0.18 0.24% .860) G178
Electric iproved Wal! insulaton 109 1 A08 3133 0415
Electtic Reduce infilranien 1" 1687 g0 047
Electric HWAC Testing anc kairtanence 269 4033 7 648 G485 ‘
Electric Dutz Repair 114 1740 33507 Cobaar
Slectric £nargy Star Air Source keat 2urp 285 4.553 5,972 0527

Bas RoOm &/C - Energy Star 132 2500 1.328 1009

Gas Carvra: A/C - SEER 14 i TRV 042 0822 0723 0572

3as Wisdow Upgrage 0.03 0.03¢ 0.538 0048

Bas tmproved Ceifing insuiation s 0072 0523 0.070

Gas improved Wal' insutation 0.24 0363 2.603 6.275

Gas Raduce Infiliration ’ 03 0.358 0.809 G 449

Gas HVAC Tes2ing and Mairianance eat 0.912 1282 4512
- Gas Du.ct Repair 0.58 0636 08¢ 0.829

Both Solar PhotovoRaics a7 0. 100 0.623 boes

Of the residential measures screened, most passed the TRC and Participant screening. No measures that
passed the TRC test failed the Participant test.

The results for all residential segments combined show that most of these measures are cost-effective
from the perspective of every test but the RIM test. Few measures passed the RIM test.”®

Most measures for water heating and low-use lighting failed the TRC test in the initial screening or in the
analysis over all segments, mostly due to relatively high incremental cost and low energy and peak
demand savings. About a third of the HVAC and shell measures failed the TRC test due mostly to the
high cost, labor-intensive retrofitting of cooling and heating measures in existing construction.

AEP Ohio's relatively low estimated avoided costs also play a significant role in the benefit-cost test
results. The low avoided costs tend to lower the portion of measures passing.

6.2.2  Non-Residential Measures

The cost-effectiveness for each measure was analyzed for each of the four C&I segments/building types:

s Office

» Retail

* Restaurant
» Industrial

* Results ratios less than one for the RIM test are typical for energy efficiency measures.
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Overall, C&I results are shown in

Table 6-8 to Table 6-11 for restaurants for Columbus Southern Power.” Where the TRC ratio is less than
1.0, the measure did not pass an initial TRC screen and is excluded from the potentials analysis. Results
were also developed for four other building types: new construction, retail, office and industrial, as well
as all building types for Ohio Power Company. An incentive cost of 50 percent of the incremental
measure cost was used for C&I measures, except for screw-in CFLs and the custom measure.

Table 6-8. Commercial Cost-Effectiveness Ratios — 2009 to 2011, Restaurant, CSP

Lighting TRC uct rCT | RM
) H;;Fﬂ [— Toral Re;:;rca Cost Utk Cost Test P;:;;;a;t Rate Imp::; Moasire
Eiertric  CFL - Satawein weighted Wats 328 3.658 22471 0.60E
Elecing  CFL - Hard-wired weighied “Wekis 4 £0 5.213 13 860 0.882
Electric T8 Elesteonie Ballast - Dimming 030 4.997 1233 0ats
Ewmciric  1ED Exit 093 17 24N 0486
Eleciric TBT5 wElectronic Bﬂlas‘ 1.27 232 2422 IR
Ekectnc  Delamping wRefieciors 2 lamp; PRy 3797 4108 BEN hn
Ekectric  Ozcupaney Sansor Motion Datector 135 2 368 2345 DET9
Skeetric 50 MH HID 157 2810 282 0ET9
Ewctric  75% M #ID 05 1010 1.259 0.420
Edgciric 100 4B HID ' 132 2403 2518 0.556
Edectric 1750 P3 RHHID E 68 2151 14 543 0.€75
Emciric 2500 PS MH HID 485 T4 16623 0 657
Electric Sﬂ‘s‘u’ L3H HID 088 1632 2061 0434
Electriz 754 MH HID 028 b5 98¢ 0282
© Electic  190W MH HIC 074 1.3% 1810 [\ 422
Ele:tri-: 175W F8 MH HID - 4.51 5471 12745 0.557
" Electic 250 PS IAH HID 302 4 TR 7 285 03537
Electdc  Oundoar Lighting Controls 0 4¢ 0.804 163 0309
Efectic  T$ Interor High Bay Fluorescent Fixtyre - four lamg 2.18 3B 4.247 0.588
Elctic TR interior High Bay Fluorescent Fodurs - six lamp 187 1258 JIT70E 0564
Gas  CFL - Screvein weighted Vatis 318 3452 28.102 0 5€2
Gas  CFL- Hamtaired waightsd Vatte 18 6111 17.033 0.605
Gas T Electronic Saliast - Dumming 0.58 1.07% 1420 0444
Gas LED Exit 106 1873 2474 0.461
Gas T8 Tz wiEkectronee Bailast 144 2579 Zo1d 03833
Gas  Delamping wwReflectors i2 lamg; 245 <904 501 0577
Gas  Ozcupaney Sensor [alion Detector 148 2 561 2817 0.584
Gas  300VY MM HD 1.7€ 30 K3 0.582
Gaz 75V MHHID 0.80 1450 1433 0429
Gas T00W #AH HID 1489 2.665 3036 0534
Gar  17SWPS MMHD \ 108 9043 234% s
Gas 250 PS MH HID 515 T.2%3 1361 0.612
Gas A0 RAH HID [ip:Li} 1632 2 081 0444
Gas 73 MH HID 0.2% 4.570 0.9%4 0.283
Gas 1004 WK HE ‘ Qrs 1395 1815 2422
Gas 1783 PS WH HID 45 8471 12,748 0557
Gas 250 PS [MH HID 3.02 3.754 7288 0537
Gas Qutdaer Lighting Controis 049 0 a0 1634 0309
Gag  T% interor High Bay Fluorescant Fixture - four lamp 24 4 067 & 207 0556
Gaz T8 interior High B Fluorescent Fixture - six lamp 2N 3.580 451 0.540

# Measures not listed here, but considered for the study, are not listed because the measure failed an initia] TRC
screening value of 1.0 in all segments and, thus, is excluded from the portfolio.

Summit Blue Consulting, LLC 112
- 1684



Table 6-9. Commercial Cost-Effectiveness Results - 2009 to 2011, CSP

Heating
Type

Chectric
Electric
Electric
Electric
~ Elettric
Electric
Electric
Eiectric
Gas
Gas
Gas
Gas
Gas
Gas
(Gas
Gas

Table 6-10. Commercial Cost-Effectiveness Results — 2009 to 2011, CSP

‘ Haating
Type
Slectric
Electric
Electric
Electric
Electric
Electric
Electric
Gas
Gas
Gas
Gas
Gas
Gas

Motors & Other

Measure

Frem Mator < =10 HP

Prem Motor = 1EHP

Adjustable Spead Drives for Fans & Fumps
Zomprasgad Air Controls

Corwaction Oven

Spray Hozzies for Food Serice

Hot Vvater Ciroulation Pump Time Clack
Retrocommiseioning

Pram Motor < =10 HF

Prem Moter > 10HF

Adjustable Spead Drives for Fans & Pumps
Comprassed Ar Controls

Convectian Dwen

Spray Hozzles for Food Sendza

Hat Y¥ster Circuiation Fump Time Clock

‘Retrorommissioning

HVAC & Shell

Kaasure

Paclcaged Rootep AS 12 EER
EIZ System - Lighting & HVAL
Programmable Thermosiat
Eczonomizer

Reflective Window Film

Gooi Roef

Tung-upsadivanced Diagnostics
Packsged Rooftop &4'C 12 EER
EMIS Sysiem - Lighting & HVAC
Frogrammable Thermostat
Economizer

Eeflactive Vyndow Fitm

Coo! Resf

TRC

Toia] Resource Cost
Test

0.
tdd
117
aor
a4
1.58
0.95
038
on
1.4
1.22
eor
0.14
158
0.85
032

TRC

Total Resource Cost
Test
g87
ala
205
047
258
31E
029
0a7
0.84
073
045
088
113
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ocr

Utility Cost Test

1703
2609
2060
141
0 364
1
1 587
0.660
1703
2.60%
2142
0141
0 258%
1814
1567
0.597

ucr

Utility Cast Test

1680
1.293
3.138
0.873
1184
5443
REd
1677
1121
1241
0 83%
1853
ELT!

pCT

Participaent  Rate tmpact Measure

Test ‘

Cowt Test Test .
1848 0.507
2737 0 566
3 486 0373
0 654 0108
0 706 0.183
5687 0430
3060 0354
1269 0295
1.844 0.507
2737 0566
3488 0.388
0% 0 109
0.708 A
£.687 0430

3,080 0364
1174 0 280
PCT - Rm

Parnicipant Rate impact Measure

Comt Test ’
1239 G708
2.363 {0 Mg
7 161 0.304
1.540 0308
0535 1407
3.07% 530
07T .39
1240 797
2058 0338
2756 0.287
1434 0.305
1495 000
3557 0.975

Summit Blue Consulting, LLC
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Table 6-11. Commercia! Cost-Effectiveness Results — 2009 to 2011, CSP

Refrigeration TRC ucT (2 RIM

H:.::::g Heasurs ) Towl R‘.z:m Cost Utliity Cost Tast Pﬁ?:: Rate knp::lﬁﬂemrs :
Slactrie  Matoripgrace for Fans & Comprassors - ECA B 25C mictors 2350 2483 £ 213 i} 580
Electric  Singra Line w0 Mu'tio @ Comipressor 0es 0173 0. 655 B3
Slectric  Multipiex systam with oversized tondenser 0.08 pazr 0803 0403
Elactric  Pigr effitiency, 10w 1@MOEraTJre COMPMRRSSOT wh EER 975.2 0354 [ 1433 0.387
Heetric  Evan Fan Cortroiler for Me€. Temp Walk-in 3720 4 5y 13,5098 0581
Elactne  Strep Curtasns 158 1846 10 261 0.452
Electric  highiCovers o0 1174 D534 0.934
Electre  An-sweat Heaisr Conarois 0oz 0128 0801 0107
Electric  =toating Head Pressure COTIrmiS 297 3415 uaF 0426
Electric  Giass Doors on Low and Met. Temperature Displavs Q.47 6137 Gen 011
Gas  :Mosor Uograce ‘or Fara & Camprassors - ECV & P5C raemors 250 3631 6243 0.580
Gas  S:rgieting to Muttipiax Comanessor aog PP 0 665 01
Gas  Muitipige systemiwith oversized conoarser [ o127 0503 0108
Ges  sughefficanty, low Temperatre CoMprassor vwitn EER of 5.2 454 RS 1433 0387
Gas  Svapran Cortroiier for Med Tamp Wa H-ir 370 4§98 13 598 0561
Gas  StripCurmans 1.3% 1.848 10.261 0433
Gas  hoght Covers o6 _ 1171 0.8 093
Gas  Ant-swear Heaier Corrgs 07 0128 0601 4107
Gas  Floating ead Pressure CONYORs 297 EE NI 24037 g426
Gas  Glass Doors on Low ant M2l Temperature Dispiays 0.07 0137 PR a] 111

Of C&I measures screened, a majority passed the TRC test. These results indicate that most common
commercial EE/PDR measures are cost effective in AEP Ohio’s service area.
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7  EE/PDR POTENTIAL METHODOLOGY AND
RESULTS

This section presents a summary of the methodology and results for the EE/PDR potential aspect of the
project. All resnlts reported in this chapter are based on a summer peak analysis.

7.1 Methodology - DSM RAM

This section describes the EE/PDR potential analysis approach and method.

The Surmmit Blue DSM Resource Assessment Model (“DSM-RAM”) is a model based on the integration
of EE/PDR. measure impacts and costs, utility customer characteristics, utility load forecasts, and utility
avoided costs and rate schedules. The model utilizes a “bottom-up” approach in that the starting points are
the study area building stocks and equipment saturation estimates, forecasts of building stock decay and
new construction, EE/PDR technology Gata, past EE/PDR program accomplishments, and decision maker
variables that help drive the market potential scenarios.

The baseline estimates of building stocks and equipment saturations came from data provided by AEP
Ohio. DSM-RAM also used the clectricity forecast, avoided cost forecast, and electricity prices as
described in Chapter 6, above.

DSM-RAM estimates technical, economic, and achievabie EE/PDR resource potential as defined below:

» Technical EE/PDR potential describes the amount of EE/PDR savings that could be achieved,
not considering economic and market barriers, by customers installing EE/PDR measures.
Technical potential is calculated as the product of the EE/PDR measures’ savings per unit, the
quantity of applicable equipment in each facility, the number of facilities in a utility’s service
area, and 100% — the measure’s current market saturation. Technical potential estimates include
EE/PDR measures that may not be cost effective, and technical potential does not consider
market barriers, such as customer’s lack of awareness of EE/PDR measures. Therefore, technical
EE/PDR potential estimates do not provide a realistic basis for sctting EE/PDR program goals.

¢ Economic EE/PDR potential describes the amount of technical EE/PDR potential that is “cost-
effective,” as defined by the results of the TRC test. The program benefits for the TRC test
include the avoided costs of generation, transmission, and distribution investments and avoided
fuel costs due to the energy conserved by the EE/PDR programs. The costs for the TRC test are
the EE/PDR measure costs, plus the EE/PDR program administration costs. The TRC test does
not consider economic or market barriers to customers installing EE/PDR measures.

¢ Achievable EE/PDR market potential estimates the amount of EE/PDR potential that could be
_captured by realistic EE/PDR programs that include cost effective EE/PDR measures over the
forecast peried covered by this EE/PDR potential analysis. Achievable EE/PDR potential can
vary with EE/PDR program parameters, such as the magnitude of rebates or incentives offered to
customers for installing EE/PDR messures and, thus, many different scenarios can be modeled.

Within the achiavable EEfPDR potential assessment, the individual measures are modeled by expected
type of EE/PDR program design. Three different program design options are included in DSM-RAM.

Summit Blue Consulting, LLC 115
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* Replace on Burnout (“ROB™) means that a EE/PDR measure is not implemented until the
existing technology it is replacing fails. An example would he an énergy efficient clothes washer
being purchased after the failure of the existing clothes washer.

» Retrofit (“*RET™) means that the EE/PDR measure could be implemented immediately. For
instance, installing a low flow showerhead is usually implemented before an existing shower head
fails. Replacing incandescent lamps may be 2 ROB, but can be treated as a RET, because of the
relatively short lifetime for incandescent buibs.

» New Construction (“New™) means measures that are installed at the time of new construction.
Baseline technologies may be different in the new construction market, and implementation costs
are often different due to the different technologies, either the energy efficient or base technology.

Cost Effectiveness Tests

DSM-RAM employs several financial tests, including the cost effectiveness tests described in Chapter 5:
the TRC, UCT, PCT and RIM tests. )

Simple Customer Payback

The decision model of DSM-RAM includes simple customer payback as part of its analysis. The
calculation takes measure cost less the incentive received and divides it by first year energy bill savings.

EE/PDR Measure Levelized Cost/kWh

EE/PDR supply curves are based on the EE/PDR measure cost per kWh, levelized over the lifetime of the
measure. It is calculated by multiplying EE/PDR measure costs by the Capital Recovery Factor ("CRF”),
then dividing by the first year kWh savings. Figure 7-1 illustrates the flow of information in and out of
DSM-RAM.

Summit Blue Consulting, LLC 116
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7.2 Overall EE/PDR Potential Results

Based on AEP Ohio’s summer peak, the cumulative annual net EE/PDR potential savings at meter (Base
Case Scenario Market Potential) in 2028 is estimated to be 7,893 GWh, about 14% of forecast sales, and
1,438 MW, about 12% of peak demand, as shown in Table 7-1. In 2028, the cumulative annual encrgy
and demand savings are greater for the commercial and industrial sector than for the residential sector.

These results assume a net-to-gross impact ratio of 1.0, whereby free ridership is assumed for this analysis
to be offset by spillover impacts, except for the recycling of second refrigerators and freezers. The
impacts anatyzed are not expected to reach full scale (i.e., ~1%/year} until the fifth year (2013), reflecting
program startup and market development dynamics. The results reflect likely consumer behavior such as
many types of equipment not being replaced until burnout, similarly to historical behavior.

Table 7-1. Projected Cumulative Annual Net Savings at Meter and Costs — 2028

. {7 Net Energy Savings (4) - S
. at Moter (2028) . Demand Savings (1)
: o ‘ : at Moter (2028) . C viul
Residentlal GWh | % of 2028 Forecast Sales | MW | % of 2028 Forecast Sales | 20 Year Cost (2008 to 2028) - 2009% million
Tachnical{ 5,673 38% 1,22 30% -
Economic| 5,218 30% 718 18% .-
High Case| 3,888 22% 698 17% 51,050
Base Case| 2,200 13% 328 8% $a14
Low Cass| 1,673 9% 221 5% $255
iComm & Industrial
Technical| 14,892 36% 2,404 0% -
Economic| 12,163 2% 1,820 24% -
High Case{ 8,024 22% 1,538 18% $1,577
Base Case| 5,692 14% 1,110 14% $801
Low Case| 4,425 11% B33 11% $502
Total
Techrical| 21,570 37% 3,626 0%
Economic| 17,381 20% 2,634 22% -
High Case| 12,912 22% 2,235 18% $2.627
Base Casa| 7,893 14% 1,438 12% $1,214
Low Case| 5,998 10% 1,104 9% $757
Summit Blue Consulting, LLC 118
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Figure 7-2 and

(1) Savings are not included for: Demand Response, Low Income Energy Conservation Kits, Behavior
Modification, Self Direct Program, and Renewable Energy Technology Program. AEP Ohio will alse
conduct program ¢valuation and other essential program support functions, such as compliance and
reporting, database management, contracting and payables and portfolio cost-benefit analysis.

Figure 7-3 show the cumulative annnual net energy and summer peak demand savings in 2028 for each of
the five potential analysis scenarios. These results assume a net-to-gross impact ratio of 1.0 in most
instances whereby free ridership is assumed for this analysis to be offset by spillover impacts, except for
the recycling of second refrigerators and freezers. The Base Case market potential meets the SB 221
savings targets in 2009 to 2011, The high case market potential meets the SB 221 cumulative savings
targets. The Basce Case market potential inctudes incentives at 50% of incremental measure costs in most
instances. The High Case market potential includes incentives at 75% of incremental measure costs, while
the Low Case includes incentives at 25% of incremental measure costs.
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Figure 7-2. Cumulative Annual Net GWh Energy Savings in 2028

25,000

0 Residential WM Comm & Indusirial

20,000
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Market Market Market

(1) Savings are not included for: Demand Response, Low Income Energy Conservation Kits, Behavior
Modification, Self Direct Program, and Renewable Energy Technology Program. AEP Ohio will also
conduct program evaluation and other essential program support functions, such as compliance and
reporting, database management, contracting and payables and portfolio cost-benefit analysis.

Figure 7-3. Cumulative Annual Net Summer Peak MW Demand Savings in 2028
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(1) Savings are not included for: Demand Response, Low Income Energy Conservation Kits, Behavior
Modification, Self Direct Program, and Renewable Energy Technology Program. AEP Ohio will aiso
conduct program evaluation and other essential program support functions, such as compliance and
reporting, database management, contracting and payables and portfolio cost-benefit analysis.

Figure 7-4 and Figure 7-5 show the cumulative Market Potential®® as a percent of the Economic Potential
for energy efficiency.

*® Defined here as the potential achievable in real-world market risk situations.
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Figure 7-4. Market Potential Net Annual Energy Savings at Meter as Percent of
Economic Potential in 2028

23C&  mResidential

70%

60%

I3

50%
40%

30%

20%

% of 2028 Energy
Economic Potent

10%

0%

Low Market Case Base Market Case High Market Case
Program Scenario

(1) Savings are not included for: Demand Response, Low Income Energy Conservation Kits, Behavior
Modification, Self Direct Program, and Renewable Energy Technology Program. AEP Ohio will also
conduct program evaluation and other essential program support functions, such as compliance and-
reporting, database management, contracting and payables and portfolio cost-benefit analysis.
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Figure 7-5. Market Potential Net Annual Peak Demand Savings at Meter as Percent
of Economic Potential in 2028
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(1) Savings are not included for: Demand Response, Low Income Energy Conservation Kits, Behavior
Modification, Self Direct Program, and Renewable Encrgy Technology Program. AEP Ohio will also
conduct program evaluation and other essential program support functions, such as compliance and
reporting, database management, contracting and payables and portfolio cost-benefit analysis.

7.3 Residential EE/PDR Potential Results

This section provides the EE/PDR potential results for the residential sector. The total and annual
incremental residential achievable EE/PDR potential results for twenty years (2009-2028) are shown in
Table 7-2 to 7-6. The energy values shown below are for the EE/PDR measures’ first-year at meter
energy savings, the incremental demand savings arc the summer peak coincident demand savings, and the
program costs are the tota) estimated EE/PDR. program budgets for a given year, including rebate or other
customer incentive costs, as well as administrative and implementation costs.

The total twenty-year estimated residential base case market potential in 2028 is about 1,120 GWh in
cumulative annual net savings at meter is about 165 MW of cumulative annual net summer peak demand.
The annual incremental net energy savings at meter starts at 0.3% and peak out in 2014 at about 1.0% of
AEP Ohio’s forecast annual residential energy sales (annual impacts begin to decline slowly thereaiter as
markets are saturated). Savings are predominantly from HVAC and lighting, followed by appliances and
pool pumps, and hot water measures. These results assume a net-to-gross impact ratio of 1.0, whereby
free ridership is assumed for this analysis to be offset by spillover impacts, except for the recycling of
second refrigerators and freezers.
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The base case market potential projects savings for 2009 to 2011 consistent with meeting the
requriements of SB 221. However, to meet the full SB 221 requirements through 2025 of 22.2%
cumulative energy savings, AEP Ohio would nced to meet the projected savings in the high case market
potential scenario.
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EXHIBIT JFW-2 (VOLUME 2)
' Page 144 of 169

7.3.1 Residential Energy Efficiency Results by End Use

Figures 7-6 to 7-9 show residential sector Base Case Market Potential energy and peak demand savings
for the first year (2009) and in year twenty (2028). Residential lighting measures, primarily CFLs in high-
use and medium-use fixtures, account for most of the total estimated residential energy efficiency
potential initially, shifting over time to HVAC and building envelope emphasis. Residential lighting
measures, prifarily CFLs in high-use and medium-use fixtures, account for most of the total estimated
residential peak demand potential initially, shifting over time to HVAC and building envelope emphasis.

Figure 7-6. Residential Base Case Market Potential Incremental Annual Net Energy
Savings at Meter - 2009 by End Use
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Figure 7-7. Residential Base Case Market Potential Incremental Annual Net Summer

Peak Demand Savings at Meter — 2009 by End Use
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Figure 7-8. Residentlal Base Case Market Potential Incremental Annual Net Energy

Savings at Meter — 2028 by End Use
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Figure 7-9. Resldential Base Case Market Potential Incremental Annual Net Summer
Peak Demand Savings at Meter — 2028 by End Use
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Figures 7-10 to Figure 7-15 present residential sector results for the Base Case Market , Economic and
Technical Potentials for the twenty year period (2009 to 2028) and in year twenty (2028). In 2028, while
HVAC measures account for most of the economic potential, HVAC and lighting energy savings are
projected to provide a similar amount of market potential. Projected demand savings follow a similar
pattern, except that HVAC measures account for a larger amount of market potential.

Total technical and economic potential energy and demand savings through 2028 are projected primarily
from HVAC measures with the other end uses providing less savings. The end use contribution to
economic potential energy and demand savings in 2028-follows a similar pattemn.

Figure 7-10. Residential Base Case Market and Economic Potential Net Energy
Savings at Meter — 2028 by End Use
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Page 149 of 169

Figure 7-11. Residential Base Case Market and Economic Potential Net Summer
Peak Demand Savings at Meter — 2028 by End Use
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Figure 7-12. Residentia! Technical and Economic Potential Net Energy Savings at
Meter — 2028 by End Use
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Figure 7-13. Residential Technical and Economic Potential Net Summer Peak
Demand Savings at Meter — 2028 by End Use

Cumuiative Demand Potential - 2028
1,400,000

1,200,000

1,000,000

800,000

Z
0
§00,000

200,000 <

L e R

Lighting Appliances & Pool Hot Water: HVAC & Shell Tatal All
Pumps

200,000

B Technucal Potential Columbus Scuthen Paunr Co. - Racldendal N Ennaat e Pemnaial Calusnbuc Sauthem Pawer Co - fsid slicl

Figure 7-14. Residential Economic Potential Net Energy Savings at Meter — 2028 by
End Use
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Figure 7-15. Residential Economic Potential Net Summer Peak Demand Savings at
Meter — 2028 by End Use
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7.4 Commercial and Industrial EE/PDR Potential
Results

This section provides the EE/PDR potential results for the non-residential sector. The total and annual
incremental non-residential achievable EE/PDR potentisl results for the twenty years (2009 to 2028) are -
shown in Table 7-6 through 7-11. The energy values shown are for the EE/PDR measures’ first-year at
meter energy savings, the incremental demand savings are the summer peak demand savings, and the
prograin costs are the total estimated EE/PDR program budgets for a given year, including rebate or other
customer incentive costs, as well as administrative and implementation costs.

The total twenty-year estimated non-residential base case market potential in 2028 is about 5,700 GWh in
cumulative annual net savings at meter is about 1,100 MW of cumulative annual net summer peak
demand. The annual incremental net energy savings at meter starts at (.3% and peak out in 2014 at about
1.1% of AEP Ohio’s forecast annual non-residential energy sales (annual impacts begin to decline slowly
thereafter as markets are saturated). Savings are predominantly from lighting, and motors and others,
followed by HVAC and shell, and refrigeration measures. These results assume a net-to-gross impact
ratio of 1.0, whereby free ridership is assumed for this analysis to be offset by spillover impacts.

The base case market potential projects savings for 2009 to 2011 consistent with meeting the
requriements of 8B 221. However, to meet the full SB 221 requirements through 2025 of 22.2%
cumulative energy savings, AEP Ohio would need to meet the projected savings in the high case market
potential scenario.

Summit Blue Consulting, LLC 140
1712



eV

THT OT1 ‘Bupinsuo) anig JLung
%080 w600 %0 %D %060 %560 %0670 %890 %bL0 %E8°0 %960 %t 0'l %211 %81 %21 | %L | w0l | %ee0 | %600 | %0e0 | | seiesscites oy seeio)
950'57 699°08 (13 o' Hree (1 ' RV0E e [TTaT] vz’ 8LLGL 009'¢ [T oese | omsa | eso'r | ' | oy | sse'wm AT
AL ar't air') ¥l oLyl okl Sir'L [ 'l [ o'l [ LGE'L 66Z°1 622l 1Y 420 079 [ 602 uejemBuyey @y
WE'e Sit'e e 28.'t 23 16 'F (T2 SpLb 060' 98¥ 786' 6059 1011 [ ¥Z8 £98 M6 bib's | BRI | 20 RS DVAH IBj0L
160l 99E'i1 159 | 6w [T 52 87 961e} 625'cL S8} W2 109t 692'%h IE6'EL etk | sw'm | ews | oy | 9is% | fuT JBIRQ § SI010) €101
toa'zL La¥'pl 2081 bSE'0L 2i802 o9tz | e | sue L6E'SE oty | Sy PELES 95 | o' 268'99 | €109 | 0s0Es | cesor | caiee | ge0nl BujgBry gjo )
$200 1202 733 6202 [T.1 2R i 113 [T 6T [T174 102 auR SHT Foz £HT e HOE ol G [BHISNPY) § [R%4N0)
{mn) penusiog puswieq sageinwng
) [ %260 %eE0 %680 £20 [T %20 %EL0 %580 %EBD %O %ed| %L %Ll %6hL | %S0 | %020 | %050 | %00 SIBg J0I6g JC % 8B |EJ0]
ov'ssl | oswest | wi'mz | ohatz | emvez | sioer | erovaz | ees'ier | sseoc | 1@z'eRe | meese | Zoeec | eee'wec | eco'soy | oze'ear | ome'yly | oezSor | sce'eee | woball | elLiol TWioL
090'4 090'L 090'/ 090't 030 [ 090'L 090's 00's 0802 000'2 pon's %9 16’8 LAY [ H) 7evs | oeee | el 000’ usresbiysy L1
[T £8E' 12 828'52 098'8Z o'z [T WE 026'28 08.'0F 055°Ep §05'9p 90005 11878 o' pil'es | oecse | es0ss | ey | el | vl 1348 P VAN B
£19st | cosaih | oeridr | sesvdr | ozoesn | oessloer | siewy | oodetzes | stk | ommisel | eroem | coziesl | omrost [ ookl | ese'vkt | eis'eel | eien | seies | ieves | envez 180§ uoiop R0
oLy SoLer |18 BIZ RS pIE'19 ze'ar weor | etoes | eezell | oevort | eoo'ekl | eastosi | cevest | oogo0z | zeehiz | oog'me | ozvior | eso'tsy | fer'sol | ceges BugyByiyej0)
[ i [T 7173 (171 0T =7 1207 0202 8L0Z (13 IV 960 5102 2 €102 313 [T [T 3 JBLSNPU] 1§ RIDILLIOT
{UMN) [egueyod Absews eageinuwng
%Btl | %eoel | %eeel | whoel | weoT | w0eT | wseh | %S€' | %BLO § %EhOL | %6E %658 %051 YEE'Y wes | %y | %eeT [ el | %660 | %eco $ORS JOI395 J0 ¥, $A IO
696001 | WOLE0L | MECOS0T) | Zorzi0) | see'Me | cov'eve | etotioe | ciesse | eeroed | escose | see'ne | soo'ern | JeAvkS | [82%0w | Leiie | Lee'eez | sev'sel | 9ec'e2l | woa'se | coa'w W0l
62T aew | e av'tE el ST o0e'sk | veE'hl 898l £54°1L £1'0 7Y ] HE'L CGH'S 996y AR ] 607 uoguatygy jejo L
seastl | obgzh | oeszenl | oewesoy | ewer | oewsis 154% | ekes emve | owwst | oaeel § oweeus | ocmvie | ovews | eoaty | owiac | e0geR | vle | meRoL | st IS % OWAH 190)
ospszz | ree'mz | sesmoz | ekt | soven | eiol | ozevsl | oesiwl | oBoszl | eco'shl | #Bl'tol | Zee'e 2L £00'a6 vk | eesoe | eeoe | esoll | eee® | CEME 1910 'y S10)0 )01
olovkr | sanies | seeols | vostoos | e0789 | o ioe | zovieo | coPmi9 | 9sv'ess | ceves | e90'tos { mo'ssr | vagleoy | isesvE | LEST ] 6ig'oiz | 905w [ gleee | legos | ga0el EuBi ey
(1] iz R0 [ 2oz 0T 20T T 14 607 812 £102 [T 02 FIOZ 3153 T4 et 007 5002 [e1aSnpY § [ERRUOY
(MY) [efueiod puewaq aaepwny)
%edtl | wisl | %W0el | wesEl | weiel | %0rL | %IV | %6S0l %966 %76 %aF e %23'L %099 %09'G %est | e | W | %05 | %080 | %iEo $0105 J010S JO ¥ 5% (701
o5v'zes [ en600's | s0z20t’s | oz'zeo's | seviiin'y | eic'zeo'y | pot'est'y | szzoziy | oeo'ed't | erropst | LISWIE'C | L0708 | SOE'LER'T | Liv0Re'? | APLLO'L | 165'6SZ | oewmes | lic'ees | 2e0'teE | sdiob TIOL
ez | seown | oseoor | assoor | ais'es | sav'as 6686/ [ 61298 | 02288 W' | ke L EERS ve'ee | ssol b el | oee'9 | 667 | 080 uogesebysey [ejo)
662’008 | sti'ee | 082082 | seeher | v6es | eoseoe | serom | tuv'oes | <ot | aso'nes | msesr | we0'zer | se0'mie | Le6ie | 00v'soz | ogs'ooz |osowawk | ow'ss | o6l'os | vAeL 184S 9 VAN I910)
osTeiez | avo'ecee | obv'orl'z | osg'nioz | sei'vess | ezvanst | muv'sea’t | wsitos' | weseo't | 2ielzze | em'asD' | 8see | Serbil | eszved | ¥eLOMr | €z6iee | vOE'EL | See'slL | obEM9 | B0V'EZ J8IR( B Lo} €101
spiZee'z | oav'ost | Zar'eos’s | in'iez | wheieee | oso'veh'z | Loger0e | 0aziee't | zev'zes't | voreest [ eeead’) | ozsesy | @seser | Ll | 0016 | oBi'l69 | see'zer | owe'pie | esEeor | seces Bupuby ko)
ROT 1002 9202 G20 $Z0E 202 0 \Z0Z 0T 6107 [T 1102 [ [TF3 [T £407 ZIGE L7 010z 600 RSPy 7 [ERIBURLOS
(4ANW) Jenusiod ABseus salTejuIRD

G

@

NI/ E M HEUBSRes 10N jenuuy aagenwiny jeiasnpul pue [epIBIIWIC) 8Z0Z — 600 :0LEUSDS ase) S5eg ‘9-£ JqEL



Ll

(42" JT1 ‘Buiynsuog anig Jwwng
IS TS | SONLOGHTS | MR OLYEZS | RECMUCS | EOVLVITES | GOZETYES | AR LTS | LOF VU OCS | SPEGRUTYS [ NOU LIS TS | WOI LG UGS | SCUORUGSH | 66F 007 LU | 00 CLOTSS | 06T OR0 S | IFOPE 108 | JSOSO0CH | MITIZBERY | EVAIE WS | ZLUG60TI W10
worses's | oSS | 020 ovevS | 16lki0SS | TRE'RRE'SY | L6665y | 99'098'SH | 6001’03 | DLL6S'OS | STL'9r6'98 | Lea'ene'ss | ibv'srs | ire'oness | eoeurztd | La'weiws | cbsoeo'ss [ onevmes | eed’lie’sy | WAURS'RS | 061938 voneialiey kL
HUISIES | HOFEEATS | GISTSHES | GOFSAEVE | GEEZZONA | HONLAYS | 205veiet | coo'eeees | ceaweeed | 6r'iZ'w | i | v s | v 00rss | s | ow'oe's | s |zl s | eetonsns | oonas'es | s 145 ¥ ¥AH B01
AR e I S s E G E I EEed B N 2 B T e EE A G A R A EE R T 0§ LOEN o]
O6E'1ZE'GH | EOBRSSTY | SOCLbYYS | WEores | FRmIOIS | EAT0IE0NS | GIGTASTLS | IACLGEYS | G TVO'0IS | e30'96) 6l [ 089e0'e8 | aiv 06T s | eeca0s 28 | cog'logees | oic'Beq'ees | eloararons | Logeseas | Lermouis | aovlooTis | ovsee'ss LR
W | R RN 7] 77 e -] 7] 2 e | e 1 e EHE T T o | uE e 02
[$)s1s0) jepawani) jero)
NS | VUL [0 IeTEs | SO0 HYES | CIGHUTES | YEOIYEES | sOGRY OIS | OBLOLC M3 | SHIOISZIE | COIGCHE | PG OROVIS | GRYD0GGHS | 95H 0DL5HG | SEFZ0L 215 | CHGR00BIS | 6o P2 6M8 [ ZNBeL oS [ 961 ma s | oOehea'ss | mzioess W10%
US| eSIe Y | ZE 0k | voa'eavd | o' L0TE | 0S5zl | 6iRE0S'S | AAL'RTM'SE | STnozel | oor'enc'sd | s00'Zea'od |AMEURE'US | 6UGEMg | bLL 7RSS | lc'oired | rviiices | ceuGs | Sisicr'es [ A0ekE | THHET uoneialulsy [ejo|
BeEELlS | L2618 | ee0mly | Heeon eRles | 99107 | el | 1esveces | eh00ses | Oveweed | 6'0z1'ed | Geeersed | oategr'ed | iavees'ed | ezelice'es | s ee'es | 2stered | Seese' | vvind |8 | LGRS 1S 3 WAH KI0L
0053 | GoR0% | c0Ss | GRB% | OGS | Wens | GOWS | 2006t | Meoo | 2%tud | LOWaS | OW'wf | JRe0is | ool | S10sm | WO | SRUESE | 1Al | w6 | 0TS 20 7 TN 10
WECTL 15 | HUBH S | GO0CS0LS | MR PCRIS | DBLOR0CS | SErRuLes | BP0 ES | BOLLIOTS | JOLDEYES | WA LISTS | GCEi0W | JECGWS | CLOR0SS | ZL55009% | SEEBINGE | IS0l | So0%red | Sinend | oat2or'ed | e LT
o 773 R0 [T VL o 7] 17 [T [T [T 1 92 R 02 e Wi i3 1HE [T
{$) 1500 aaensIWPY |EWAUBLNY
GHIZLI 1% | LEVELF OIS | SOVRITUCS | ELUCOL 00 | OGLEBLEES | WO 1S | 000 b0 02§ [ Zo0'E26 028 [ 62T wae 068 | Cob'S6 48 [ veeven'™es | Leaicieet | ow'ovs 'Ol | 1owoic'2rf | cavmnaent [ ot'iesind | a29'ize'acs s_s.,..h_.; Y E TG a0l
TS | BAURS | it | LU | Yues | eAIRs | eguses | ssues | wemung | st | Jesuet | svues | et | eowes | o'mes | coreis | omeess | veies | eeR [ u8e ot L
wevials | o0 | Lot | eortw's | co'wr'e | wo'mss | ear'szres | covesews | 2e5TRueS | eueees | oavues't§ | ces'enits | crcoe] | S42ie0d | A'Sses | 10698 | ooversed | eoniee'ed | uo6SL8 | OGRS 11945 3 AN (L
TV VEC LIS | G TES LIS | FELEBE IS | R et g | VS LG | SO ahe | OO PHOCHS | SERT00TIS | 01RO TS | MA'EEU WS | 60 E WS | o tel s | aos s | oS | ses'veseis | v alsTie | ieni s | ol | smts | sseesn 12UIQ § SA00pF E16 ]
EHOGEPYS | Z006R0SS | SOVORLS | 621 0 | 9GS | ainiyes | wooeaos | ceveee ud | eed'm | coiernd | eesizonid | sw'niroed [ o eee 1zt | T Ru R | 1T A IE R O et N ] — Gapi el
e 7] R K 773 F HE [T [T [T e e SHE [T e T Wit e [
691 Jo £51 abed ($)350) arquasy] BB U]




Skt .
£bT OT1 ‘Buninsuo) anjg Jwuwing

whooe | %Gzoe | wevoe | wewee | wosoe | %aie | wele | wesie | weeoe | weves | wezee | wicee | worz | %062 | %oeee | utvee | %0LVE | WSS | %6GE | %6UTE | seE8I0NESJOY, SE (MO
ZEZ'vor'z | Zee'oor'z | oev'L6ez | 910°v60°T | w6060 | Z62toey | 2eceeeT | 6007088 | Zigaat'e | Lziae | 6hL'R00'Y | ZH0'SOE'Z { 2001ee2 | mes'one'z | 6E'SEZ | ekv'0SCT | LZE'MNE'Y | SIRBHHT [ SOEIMYT | 2R0'IHYT i (B0
I I L A I N CE CEEN EE EEN B I A S A EE R E R B EEEEAE vopesafiuey 0L
sty [eoS'ste [E0ZTey |sesoe |vo0eTe |woerie |oee'str |whS'tTh |eszTie [os'ory [Usc’eob [o0s'0v [eco’sop |oQs'tow 78TO [ t09%6E | vOEMGE [ee9'see [ ¢se'vee | eve'zee (184S 'S DYAH 1#30L
tB0't6. |B0'%6. |Eab'te. [oo0'e |es0'ees |soiee |eso'eee |ow'ter |teo'tes |seo'tel [sco'ter Jezo'ene |onoter | En0'eee [9o0'ese | 000%tse | S667er 8886  [beeTer | eleTeL 10930 % BI0JOM (€101,
SEDEZIT | LL9TZN'T | SYE'6TT'T | avT'STI'T | £SSOTT'T | €59°%T1T | v8'Trn'n | te6'0RT'T | wez'e0n'T | BT1'20T'T [ To0'S01'T | T21°608'T | L6W'T0N'T | ££2660'T | TWT'R60'T | L15'S0°T | BSE'ESLT | SWIYGRTT | 92v'UsT'T | Z6B'06T'T BupyBi ey,
BEz | 20T | eam i | 7 | zn e | ez 602 BT | 4z | woz SHZ | e | e [ EOZ 0z | 6wz | musnpy 3 ERRWWE)

(M) [enuesng puewsaq
wi0® | wizoe | weooe | wonse | wioue | weese [ wewss | wibee | wbier | wevst | %% [ %u@ | wivee | %6 | %eoor | wevor | %eo0r | %60z | %Si7r | %eey | seegi0peg oy se o)
293'108'vh [os8'v2a'tn [oze'nsa'e [zs0'svewi [pez'sze'ms 010’ ioaws [pro0aL'ys (622022 w farv'sarvs [2on 'seL 'yl |22 510 v [ 982969 L | 0Z0°089'w) | Z89'90'vi | 606'¥0 7 [ Z5E'¥ED D1 | 129'000°5 1 | VT'95G'Y) [Z66°CYE 'R [618'¥2EN) Iv 0L
w09 |zoo'es {ioo6es [ipoeas |ioo'eot | coo'ese | coo'des lioo'ea |i00'69f [io0'éeE | Z00%9 | 000 | 40CR9E | Z00'GOE | Z00'6SC | £00%69E [ 20060 | 00%9¢ | A00'ROE | Z00%ES¢ uonesabugeg fo
o9zese’T [ avs'oce’s | aneeses [evecve' §ovo'zee's | 198'see'e | vos'eie’s | ec1'T0e's | cor'oee's | svv'oct's | 586707 | SE5'05e'z [ 6196672 | 868'8ez'z | evrane’s | Seo'toe'e | RETIBLE | 006'52TT | 0569917 | e50'ssT (1303 3 HYAH L]
sroovr's | 6cz'arr's | se'chr's [onz'ovn's | eve'obn's [ 88T'okT's | Z6o'sh1’S | £20'HT'S | 995 khn's | TO6'EHT' | BPE'EXI'E | TRLTHI'S | #RZTLT'S | p6LTRTR | FTETOL | SSSOPTR | LL0'OVTR | D6Z'6ETS | 9568512 | vEWRET JapiQ g s0j0) MIOL
169166 | 6v3'936'E | 656126 | 088'0L0'E § v6e'2i0'c | V0196 | TT6T96'E | TVS0%'E | 61L'1se's | ave'vo’t | PRB'REH'E | 7oV'VEn's | 606T6'E | R20'STG'E | COPOTETE | SOT'EIETE | BEGR0E | BWRITY | LIVEOTY | SIETSTY Sunudi o)
1174 oz | gnor | ezor | wedl n | an e | oror | ez | s | o | m® sl | we | Mz 1 T} 00z BO0Z | ImMEnpU| g EsmeG0)

() (equeod ABou3

691 JO G| ebed 19319 1e sBuiaes J9N 8Z0Z — 600Z :01IRUSOS [BIIU0d [RIIUYD] [e1gSNpU] '8 [RIDISIUWOD) "Z-7 BjqeL
(Z IWNT0A) Z-Mdr L3



8Lt
T . N ‘Bunnsuoc) anjg Jwns

OBEET | WPE | WIBVT | USSVZ | URIWT | WKEVE | %EVGE | WESST | %OSGE | %SLGT | %EST | %BLH | %EEQT | %6897 | WL | WO00LT | %ET4 | %6687 | %606T | %6l67 SOg JOpEg Jo Y, SE (Bo)
670'026°L | 0160 | 0022461 | oce'cie’) | LiS'pIE’) | vo0'eie’s | @u0'LA6's | cBO'0RE') | ZPi008') | 60°208°) | POM'sO8’) | Oze'c0s’t | SESZAE'L | ¥12'L08') | Me6'sGE'L | 0:8'268°1 | £BO'ER'L | 2.8'100Z | DaS0R0'Z | +15R6E'S Iy reyo.L
oosor  foos'or  loosDy  Joosor foosor  Joosor  [oos'ov  [oosor  [oosy  Joosor  |oosor  joos'or | 0050y [oosov  |oosDy  [oos'ob  |oosTr  |oos'or  foos'or | oo0sTr uopesebijyzy fmoj
L R EL TR R EE BB EGBEE EEEE B R R EC E R E S RN EEEE B B E T 11BUS ¥ JVAH 18)0),
Eeo'sps | Tea'Ste FOE9B |8TO'm | /29'%be | Se9Rbe |ero%br [Tzomv. | Ono'vr | 9T9'BR. | ST9'SKL | wN9'See [ET9SW [ 109%pe |OUO'IWL | [09She |909'sk. | fo9'sel | T09'seL | 009%Wt JAIR0 ool MO
858268 | 850768 |130'0s8 |oso'ses |[/BEUISE |1BE'SBE [/EvYBR [vU6T68 [$95TER [Tasarw |Tezeis |e0s'uis [SOEE | svo'we |vhiu8 (00408 [eTveoR  [L1hie |OEVELE | 9TKL6 BupyBr |eo)

8202 120 [173 510 ] ] 2414 oz | a0z BI0% 11 [T 0z | Sz | rMZ | iz T PHIE | O [ 600 | [BIASNpul g iepsewisal

(W) [enuajod puewwag

ez | %296e | WhEe | %ioee | %08 | %zsoe | wsroe | %es02 | %i2ie | wirls | %erie | weeie | weez | wisee | welze | waoee | %seet | wuswe | %tove | werw SOEg J0j0ag J0 %, €8 [ej0

SL1'e0s 2t { 2or'os T | Low' esiTe {606 'vZL ZL [96H'SLE 2L |€02'B80'T ) [150'90D'TL [Z2BTLOTL |996000 ' [ 06T SYO'TL| 86T DEN T | PEV'9LO'T) | 617 00'ZH [ 962 766 L - | L2¥'ORE'LE | LI 1OG LD | CAZRGE'LL [960'TOE'T) |COR'TRE L | biv'RLZTY . v e
ope'v0z {orcboz [ove'hor |ovi'eor [obLv0R |ovsv0E |ove'v0? |owsB0Z | obVOT oW WOT | oW DT | SpZYOZ | 9IMOZ fobb0r | oWvOr ove'vOr fote'woe  |obeOR [owe'WOT | owi'tOr uoijeseByay peso)|
TIONTST | SeUIIST [ 0U'306™ §9E0/sev' | SRE06V'T | TRTIEVT | SIOTYY | OSTTIONT |00 TR [ TIE TN | SEUTEYY | AMFTIVY | SOUTNL | yOVSOVY | EOULREY | VDTSR | GhSit | SEVTHY | AWRET | ittt WS T VAN 18R]
(308052 | 1828062 | peLB082 | 20r/B08"s | 702806 | 55’805 | Swe'e0’s | Tve's0S't | SELROSTL | LzLg0ns |ozr'a0s't | Ere'aos’s | 04'805° | onr's0st | weo's0s's | 589'05°L | aro'hos’t | 699'80qs | w9'0s't | esa'm0sL 104309 240 (10}
tS's767 | GERBI6T | OLT'9N6'T | RSEZI6T | 766'906°C | 086'706C | E1'106'2 | #20'268'7 | 826687 | SH6'E88'T | 965VE8T | 8750897 | 19694872 | Shb'eL8'T | 8¢6'698T | 9vS'WORT | STUT98T | S8¥oTT’t | S60'6RT’E | 9R9'iRe'S Bugliny (=101

820z Jri] 541 gz | n £207 113 e | o2 6loz 8102 JITTS o [ sz | vl £z 70 WOZ | OIT | G0Mr | RMISDL) 9 Rpewiia)
(UM} feRBI0g ABiaing|

AN

691 jo 55| abed 1919j 1€ sBUIAES 18N 8Z0Z — 6007 0MEUSIS [EUSI0d J{WOUCOT [eLISNPUT § [RISJSWIIC) 8-/ Jgel
(2 IANT0A) Z-Mdr LI9IHX3



LLLL

77 ‘BUBINSUOD BNig JWLWING

S¥1
%PED P %IED %66 0 %170 Hev 1 %ar 0 GavD %87 HEG0 A0 G0 %E60 WS | WHEC | %682 | WBVe | SWec | %wh | %90 WP ORI i 7, W (0]
I | SR e T E W | MW Y3 TR WO | 90 | IR E0C) | 29T | I9CPN | CFFTR | WOEIL | PIBIS) | IOV | SERME 101
[ ¥iv'y iy Yib'y iy Pib's P [R5 ¥IFE [tk [k [k T ¥ MEY [T iy 80E [543 W't ] [T T
050° [ ¥I2'E LER YoF T 3 BrLT Erg 12 (1733 T T’y S10% GIST 1299 98 | 2960L | Z94St | 9901 | 0l€ WS % AN P1OL
636Dl SIZS) 19961 £r5 9l Wz 1L 01081 I B05'BL THYE | oRELZ | EEfe | ZMWEE | IWEZ \Pte | 05 | et | vo0Er | B | O00L | EHT o0 F HI0)R #I0L
) %5 k] 6240 ) 989'% v L 2061 ) W0V | ek | eneft | WLEE [ O0VEL | Zeavehy | S0L@uh | SRLW | SR vel | 0OLEB | oa0eh T oL
753 1308 23 20¢ e e o 0% [ SHT 0T e 3 SHR 3 tHE THT 1 [113 SR | SHURAES M Ba JENGLIY [EUBLEIN
(A} jenuajog puewag [eIuawasug
%0 %0 | %80 F O %F0 %00 %kl 0 W%ELD %180 50 VS50 %0 Ykl %rTL WELT | %5C | %0C | WLl | WK | RED ROES JOPeS, 16 % & WD)
SOLYI | GITTCL | B9CELZ | OVOZNE | VEUSSE | BCLUMC | SYPUBE | ZITRGL | DOBELC | SLFCET | GUVESE | SZ6G6L | IOBUGr | CPAE0D | WRLEAL | GIVZIE | OWZWL | VROTI0 | Z2900W | BAbIA) Wiol
0z v’z o0F'1.2 0ok’ L2 00 L2 005'12 [k [ 0dr'LZ 007'LZ o0F'LZ 'Lz '\T 20002 =Y 2Bk | oesak | ML | zZoa 080'L LT T
21662 G2 16268 50¢ 08 L% [T 0566 Zhh or B | 0 | eme FEN KD ECEEC A T E R oUS ¥ IYAH E10]
TAEITL | S06Z5F | Bt | DeBlil | WABL | 951281 | veeel | 9eeR | 6W0EZ | 108Te® | Jbveez | 9e6eve | eSE'w2 | Sir'eez | £29°9%2 | OBL9ER | BT | 960WOL | LbEL | B0l AT ¥ WOION 101
108'L sicgl | eeaut Ha'g B | sz e | esrw | hwer | agee | omw'or | witse | osvlt | wviise | soceer |oeeers | aumlior | JWEE | ZeR | SRS Bt w01
REK I3 ST E=3 e 3 e 174 [ [ 06 110 [ SIR e (13 02 T [ (3 UM [P Rjeas
. {uMIN) [eRua10d ALS3U3 RjuawaIDY)
WAL | BILLV | WESEF | WECIL | WEWIL | %Za9L | eueL | WEe9k | Wo9St | %SG | %bkd9r | %eork | WeUR | %A | WLl | %ore | %ETO | %8L¥ | RO0T | %00 SUFE JOR9S 10 %, 9% W0
CILErT | OZOGOFE | HO'IOES | BSSZ9ED | SELCarh | COBDBZE | SIOZSCH | ELMECDS | WG ZBLE | CPLEYEF [ PZZ 00+ | SO0 | OZBOM'E | 1O0IPS | $S2060 | JG6P99 | SISBRY | GREWGC | DGTZEL | WOK ™Wi0L
tote. | eetl | vel 679 BBE08 FI0%E [ w0y | CeT¥ BIFEE | vt 116 | 80P | SOEOZ | ¥eBSL | omiLl | @97 | 9PWE | el 502 uajjEia ey 1oL
W69l | LIEEIL | EZL01 | O0Sr0L | 260wl | @0G00F | OLB®6 | CEB | VLG8 | FoCSs | EWI8 P | BOUEL | €68B5 | w9 | BaLvs | Ze0wk | OG05e | Beek | 207 WU ¥ VAR FISL
Ofaove | LB2FE | WLOGIE | IGO0E | we0pac | COWGRZ | ceEIST | JGe7ec | 69Belz | J0ezei | YGLLLl | LGRAWL | Oorast | 00cOl | I0E® | LO9WG | BaDZE | ve06l | €006 | €HE B0 T SI00N 0L
TZuc68 | Y8 IEE | PIOCe8 | 9208 | SR L6 | 609WEE | EIIIS8 | [0S | S Ve | EGLTEE | Coreid | VIBWOR | G 98l | (9Gcul | USG9 | vedeKS | JFLUE | OWOVEC | 9290F | G208t Buinn moL
(17 0T ROT 0E Yz 202 723 J-33 (3 BL0Z [T 1 3 IR [ TR 3 THI [T BO0T GIAES ADY e0q {ENWKIY SARGINT)
MY} [E[IU310d PUBLUSG IALEIALUNYD
WETBL | %ML | %GBEL | WEVSl | %6l | Wbril | WiB9L | %OP9L | %LESL | %S | %ERE | %SSEL | WIOTL | %SKIL | %bE6 | WEL | %969 | %IEE | %@L | %E0 $Ag 0K9G §O % % IG0]
FROTOL S | SROGINL | DGP9R9Z | BLEEYZ | OPL'IBLZ2 | G1E'9EED | 190'699°9 | 109959 | SOP'SG0S | corZas's | rx'eyrS | StRIB0'S | OLEWEDY | eme'milY | S0g769C | zeriavee | Sveee’l [S00teL’L | 1o'ses | 2t TV10L
BICO | IIZFOC | LVETED | LB L | ODIG06C | SIWEBZ | GLLi¥Z | SIEOZZ | VIBFWOZ | PISEEF | VLLZO) | ELLOPI | CVCOME | SIZW6 | OWBIZ | BCrIS | it | ©BhBL | 8L | (90F uoel g wioL,
Ve90ZT | GOOFLT | IEaL | LIOGELT | E/S 0L | CYEEI0L | SORIEOY | OLEE6 | FILOG6 | COLL0B | GOCTS0 | JOPPBL | OWUBEL | 1G5EW | G6L0% | VGLCOV | WLESH | CSILIT | BISTIF | PLLBE 1943 ¥ VAH BI0L
VSVOSE | SELECSE | DWESVEL | PIS'OBL'E | PJDOOOT | CSCOROE | PLl2vD'e | LIEDVYT | SIFTHZT | OS06e0T | vo6 209') | 000RE) | 296'16C' | 2000t | JoZOke | whOMieS | SAYSE | GR'MIZ | IS0l | a0V S0 ¥ Lo 5L
VELZERE | 251 dtAZ | LGUTBE | GBLTUBE | BOL¥BLC | COMSWLT | LR HFLT | GOL'ZLIT | eW LT | GR160T | 20RaT | H0RST | 6966157 | 610'96ET | SRt T [ 6281241 | 000°agt L | BEHEL | CeE'EEE | e BLiiyBn m0],
W0 707 o008 202 vobe €208 (723 53 [ 6l [0 1M [ S10¢ PHE £102 20T LI0E 010z B00Z 1ARS ANN eTIULY BAGIEIRIND

691 10 S5b3PRR soq0
NTOA) Z-Mdr LIgIHX

W e sbu

3

(umw) [enuanod A31auz asjejnwn)

IAES 13N |enuuy aAEINWND |eHISNPUL 1B [BIOAUWIOD 8Z0Z — 600T :0MBUSDS ase) YBIH "6-L Bjqel



8Ll .
ob1 571 ‘Bugnsuo) anjg Jwwns

DO 0BT 18| ST W01 $55 | TZ1 GCOOFS | 106 0OC 1 P8 | 0L 01L ¥¥S | S22 00 BYS| O¥C COF 6FE | Gh4 £6% PGS | 125 29 958] Li¥ GGX 098 | 90K 6RA SRS [ 200 £0L ¥4 [PIS LIS RE [ €90 625021 8|SO SRS S LME [ LEL YRS GG | 020 KON 5515 | LPOLE0 CHIS [¥AR'SCH DES 219 DEE IS WIGL
VEOTEI1S [ 0BCSVEZE | VOO ICZ 0% | GEL'ODE'EE | GVE (06 8% | PISFHC 6% | 6L00RL0Y |599 16001} |698 bIT LH4] 100'6I0'CIS |60 OV 15| 596 B9 T13| 101 1T BIS | ¥EWTRC 913 | 9G0GEN GIS | CIG VAT 12§ | JOLULD 128 | GGC CRP IS | UG CO0 CIS| UBL'OgE b | vommd (=11
6761 0% | S20vor'sh | Len'cee’sd | €1 CHe'CE | vo'eos'ss | vorz 8 | ELTI0°08 | S6CTISRE (11180018 160TT 118 ] 612 L08ChS 699TELL CIE b0 109’ 13| 126' 9418 [ 240'p26'128 | £10°ZAE'SZS | LAD'RIE'SRY | BLO'GIG'LLE |600'GEGGIS| 1BE'BOETE | IRUS B JVAH I990L
TELI6E T03| 960 FYG SIS | 066 LPG 728 ) OPS 605528 | 65 199°928 | ) Lo vad 178 601 626'023] 0ag’ 10z 0e | 1o bic 168281 1 on'zes | ez es ves 601 Ea s 'Sed | e2z 106 ses | 266'pr0'oed [ 2eR i) 'es | Zeg'0LeveS | JSOPBE'0RY | 02042 YIS |SLE'6EE IS SEL BIEZE |4OHD 'R SI0j0M (0]
1CEID 18 | EOFVEaIS | 0BUBI0 TS | GREOPOES | 6216228 | bi'OMr'Td [ Lhabae'es | 2oL 'sbres | 0oo'ezees | o1 '2e'vs | 00526508 [ore'omt 118606401 'ST8] 150'R0K'9E8 [ 65'6E2°06¢ (261 '105°51 18| SEE'Era'eas | 0o miv'eed [ 010 206 %r ] 250'seE Y BuruEn o)

[[{H LZ02 8202 S22 [ 53 TTE 22 [T [T} 74 [ [T [T YL [T [ 174 [T [

(€} 51500 |equaasnu) jejo)

TIG'COL'TE | COLD0FGS | MO TRU 68 | 611 ELLGS |22 900 003 DUL 0GE LLE| BLL 512 018068 CCUZV3| DL Vil PIS| 228 Fhk DVE[GLV 007 ZVG] EB L15 618 [ 295 LvH CZ%] 968 B2 091'109'9¢S | ZLA 052 2P8 | 6CS0OVLYS | 619 180 2% | G40 £LG 25| OFL 0L 5% W10
Z60'5S5 '8 | JS90CH 08 | 2L YR | EUVIGY'US | SHOOC) L5 | EFIUERZS | 9r9 12615 | ZZEBIZ B8 | WSB G2V 6E |BZC POZ 0L%| 991968 05| 152 158 113 GLEZEN EAS] 15T L0S'7IR | #vB 42V LiE | SLB LD 618 | 090 RIO GRS | LOPZO LS [ZRYOSval5| ZIG PRl |  UOIEISOMOH [E1o]
SPOCIDZS [ COPDLIZS | 1SOOE TS | S20EYE 28 | GIUDRgch | o9 605 28 | 1ZC0L0°CS | P00 ZZCEF | GCH FALES | BLDBLY VS | 2B OIS ¥ | L46 FEAVE | WOZ JA5 68 | GIIOCCO% | JOEGAZZ$ | OGZCORE | c205G068 | OLF 6z 0% | GIS6ELTE | WABIROLS | I9YS ¥ JWAR =1
BYCVIS | EEOLIS | BIBCHT | GOCTES | Ceowbh | veomes | cSEl0lS | ZSB0NS | €SS6EIg | LiLovig | 0sZIvid | oGrBSLE | €96 IS | 0SGC6I3 | SALVERE | Gee Ly | LChovt | OLLPovE | DIOGZeg | OBRarR |0 F SIS10N ol
13508 | 0eweceS | OVI'TALS | IGCUGES | 11 OFGS | 69602013 | YEZOCL LS | CELBIZ 13 | SO0BIE 1Y | 262 VG b3 | L0026 1S | OVEELG2E | BOOZIOP | SLZLVZZE | JCV6GH LIS | EWERRELS | 028 078 Lh§ | 215 6S60L5 | O/KB06 28 | PG PE 1S PPN oLl
[ 120 [ 202 (7] S8 303 [F53 [753 610 [T LWz 80z [ (14 [T THT 13 00T 500Z

{51507 SAEASIUIWIPY [E3UaWa5u]

C6L 905 608 906 DIV 00 S | CVA LBOTES | GFG TUE TES | Bl ZEE STS| ¥EW L2) £5%] 128 611 9C8 | 6% T0F LPS S5 L0% 7vS | 267196 5| L2Z 640 7SE | GL6 S0 69| OUC DT 0015 | GO0 ¥26 OEFS | BSHTOT 1G4S | LOZ YZC TLAS ]| SC000F #5% |S20 c09 98| 9V 26 6F WL
CELFIELS | SELrhe S | COL PO [ SSLPITIS | CELPH0 13 | CELPIEIS | SELTI S | CE2 PID 1S | EELpWE LS | EELWE'LS | ee2'mie’sd | L mIBLS | evded 15 | cesopl 1§ | 9810418 | 0099718 | 1Ress 13 | peeaesd | Boel e | 2esd | uonesiyod o)
195°050°CS | SROEEC ES | 0BC 206 ©3 | MRO'JECCY | 629'sEL 'S | S6L'0er's8 [ 916°0e5'vE | 26€'zsY | 900'29g oS | Hi'op0'2s | 2ecRs aS | one 282 wf [Eus'v00'DLS| 2Tar' LS [ vee'oer'pig | pas'ser'als | 60T IEC 018 | E0o'Re LS {Eov'err LE] 0eB'9ze 18 | RIS ¥ OVAH mRoL
GIT 115 22| J50'00V £2 | 600 66P VeS| Sv0'0BYSES | GO0'ELC 903 | L0CSE0"2Z8 | eee 1 18'0es | 90060088 |62 ver 1 e8| 0 22 2es oab'ot L 'ves | 01 'vos"aed | vee ze s ond] Lp0"10e'aes | 1p0i580ES | 992 '5R0FDS | SE5'968'6LS | OCFEIFELS [00E'PI0"LIE| S5E'ELECE [ oM R Sa0KoN =B
VZOLEL'LS | COR'TOH IS | Pi6'6Z 1S | BL6'661°18 | 221 s6E 18 | wp06e" 18 | 2per0s IS | 896'020°1 | vao'eve S | ceocon'es | eevBou'vd | o6 ke 'es | 1rz'os 1 18| sis'ezies | ervne 188 (622 v60°c01$| 905720 00 | 1eE'ver PSS [rer aee I be] SiB'OvS 5E BupiBn (01

e 1202 00T §207 [ [ (<3 52 (573 [T -4 [T 102 [14 [T e SHR [T ;-4 [T [

G0l Jo 15} a8ed ($) 1500 aapuaY| |EYRWBNY)

(=




6LLL

o171 ‘Bunnsue) anjg Jwwns

FA41

WEEO | %P0 | %hvD | %abD | %050 | %S0 | W90 | %080 | %600 | W00 | %ki0 | %ALD | %OBD | %IF0 | %es0 | %IG0 [ %eed | %S0 | %D | %D SO J0K395 1O %, 56 (8905
{S1NE | WBITE | WRYE | DBLoL | ZePE 160°0F | 86Ty | ZOCGr | Irer | 26245 | eovvR | 56AuS | 91006 | oge'se | #RRS | oni'es | ww | 129%E 1 | WK WIOL
¥8L VL L YL ol VBl PR oL val Bl 8L oL [ 569 =] 119 Vo6 [T i9) 13 T
$e5° €5L°C W26€ BOiF | 00 R }109 06§ 965 G 66 S WEY 6r9 199 L] [E1V} 989 | 859 | ®IF¥ | T IS % JYAH (9L
(Y HE'e 8L9'6 769'8 198 %500 [ 82k'0L 12801 61901 [i§ 922°L} £Z0'0}4 2P0k 6E0°DL 190 510G PE'E 059’2 EMT 1RUI0 R BIOION (€701
0Lt | PRSI | GIECC | 092 | OOGEL | €T | ceede | l9g6e | Gedse | rOWE | ses | OREEE | AAee | cae0p | gnely | GGAE | 195ME | oevez | veoOr | azo'nl BupurT 1ejoL
Rz 1.3 (174 [T wot £208 [z T3 (513 000 [ T IWE LT 5102 oz THZ ZI0Z oz (733 6000 SEUTG DY YePd FENULY BRI
{mY) |elaua10d puewaq |eluawanu}
%D | Wor0 | %are | W50 | %E50 | W50 | %eS0 | %00 | WG90 | %EI0 | HEL0 | WD | %0 | %G | hiZ0 | %kl0 | %ws0 | %ev0 | %0 | %o G JOPOE 0 %, W 6101
TEGEIL 1 VL0801 | 660GL | 70510 | SSTOIT | PIOGIC | U/9BET | OCUDEZ | GOQUSE | V2O | POAPIC | OZG'OGEZ | GOWWGZ | OFZUBL | J0CZSC | COGIDZ | €ZbT6L | OZZ'OS | GLbWiL | GL1Z0b i WilL

HIO'Y 00'F L0y [ 10y 100 1007 LO0'F 100°F 100'F 100 L00'F e 55 % [Tt 96+E [75F I 500 080l TONEIGEILEY €10

SOver | viow | TR | 0F9E | ZGVIT | 195 | TOBGZ | G0IL | Uveer | Geore | GOLBE | W66 | VOOWE | JOVeR | BOJOE | GCVEC | SZSVE | OSDSZ | 4GB | VGl Y5 T OVAH P
TG0 | 0046 | ©rre8 | W01 | SIZEOL | BLIG0L | OCZZ0F | G260l | Sveibe | G6GEN | GROOLE | Eegejt | ZbObll | LeRALL | 06LU0L | G906 | Mapve | mOOE | We®e | GieE B0 § SI010N FEI0L
09 | w808 | 6550 | SIr0l | 2865 | ViZiE | G548 | ISIVE | 029L0L | PIGE0L | UORLLL | vAVOC) | PEFGEN | GRLOCE | OWBZLL | |CBEEE | GZLLOL | 26A96 | 96289 | SEA6S oL
[ i ST 0T 3 23 TR ¥ OE [T [ THE (T SHE R E08 T e R 6002 LT e
(UMW) [eauB10d A3i1au3 [erawau)|
%EOLL | WELOb | %Ov Ol | %G00F | %U9€ | %GO | %ELE | WORT | WBLL | %ehZ | %059 | %As ] WS | WER | WASE | %GiE | %G6L | %Wl [ %0 [ %0 BHS 0139 [0 ¥, 3E (O
SUTRE | VoI | COLUIE | WGLYel | GOLANL | (NCGAL | 9i9M | SIews | WL 005 | GYBILS | COUONr | DROSEY | GIEEOL | COLe | OBGLEZ | GECEAL | GGFEEL | VTG | OHTS | SRT WLOL
GBETE | 6Tl | Sigil | 60l | SO e 288 W3L | OLLL W@EY oK) wiLT 716’ =43 WeZ | %0t 692} B0l 068 [T CoiE AR ey 2301
00L'80L | Z29E0L | OEeE 0388 181'06 agree | 896'lE | Eu 1812 H0B'99 9019 [ BA0'EP | 98SZF | AEAGE 0ZL'62 866Le | 286 thr'e 200'E R4S ¢ JYAH jEr0L!
SOELIl | Sa900r | Seeior | oeeivr | sebect | J976Ch | G0Z8Hl | L0BZ0L | eved6 | OZ6OR | LOM9.L | \90'CD | GGBES | ZE0'EF | A0DGE | 99Ges | MEEI | 96¢8 =15 E1T BUI0 § SO0 jE0L
57785 | 259693 | €CL00S | SIFOES | 909903 | e0bcEr | sceoar | vIOZey | [Zoedr | @60LJE | v0RJSE | LIGDOE | JOVAOT | Ozcizz | <o 0Bl | E£ooeEl | Z1266 | oares | (2SBE [ 0208k Bug B jeiek
[ e [ [=5 Yooz [ T20E 20T [ 6107 [ 1T -3 502 (115 ({1 T W | O Sa0e —SB{ARG A fEBd PTIUVY DAGEIMUN
(My} lenuaod puewag aagemwnd
%001 | WHECOL | g9 | %eEB | %0r6 | WiLB | WEZ® | WL | WL | %90 | %S | %S | WGE¥ | ZEE | %0t | %eEZ | %031 | %0h | %0 | %Eo SpEg, JOIO9G IO %, € (B10L
OLOTZVY | GL0GPUF | GECO0 | LETYERTE | CVOZUOT | SUCEOVE | DLUELC | SULVONE | TETVRLE | PLLOIGT | SLVVSLT | LIG RS [ SRTCOV') | carBOr) | &¥TSZLL | esoeve | eti'Gs [ Elees SEUICT | WLF L0} VL0
WSwe | 9uve | 909 | pegwd | ©ouey | FoGBr | foar | IGG0y | 0cG9r | GKGeR | GKGET | @Awe | L0 | LJDL | vEgEl | 666 1119 68 | @0 080k woliEIohgeY o]
\E5'000 | 925505 | ST M5 | G/GOES | ESBE0S | ZOFIBr | IbGOGP | GEAElr | 0GB GOt | OWGOSE | pZC9ZC | 91Z68C | 9BTIST | sectiz | 1S4 | el | 616708 | weER9 | WEUE | kSl 19US ¥ OVAH [I91
OZIVGE L | CBLOSZ) | 1SL 1S9l | SLI196T | SAT09Y') | 861 Z98°L | GWYZ9E') | 0Zober's | bG'SE0°) | C60'WER | 2601 | BEE'WED | 919948 | LG | WPE'0GT | vBI'SRE | 60B'GHL | ECKIB 08E'SE 601’6z SRVI0 ' S4010M 101
TR, | ZI20ee . | 6OTGILL | GOBG0LY | GLOGED L | TRT VA5 b | BOB OV | CPVGET ) | CECVL | 149'06L°) | BSL060L | 951216 | ©ZEOVE | BOCLLL | DSSUS | VLOEOF | EO9PEE | SLECZ | GEGOL) | UELEG B oL
202 170 74 [ V202 £20T 20T [F 0202 6102 [ i 9L SIE PI0E 102 02 1 OHE BOOZ "SBUMES QAN PrUvY SATRMERD)
, (M) lenuarod ABiauz aanening
5 Ge nm,u A wmh : .;u,aah.. ] : A

i
s

4 m_zbwg. mlsa_ﬁo_: PHb6d|aes 19N _u===<_ w>_um_=__==u _m_..__-m:u_.u 1 (R12J3WOD 8Z0Z — 600 :0HEUD

B YR

28 @S] Mo "0T-L 8iqel

i, 104
SN T



0211

8t1 27171 ‘Dupnsuo) anjg Juwung
SSGWLE0 61D CE0 I8 | TV 286 128 LOE DoF £28| 700 0S5 L8 | #29 V9E'GBE 55| L6F £16 525 | TP 005 HS| SFL UGN 68| 0T SP 08| FIL 1 PO 'CC8 | D1 160 T13 | SOC 09D TLY| 908 P20CLS| 2T S0+ 108 Cop Out LTR| 00L DY S18 | 6O0 A0 LIS [T 660 WIS V1oL
ECOPSES | ¥eesa ts | S09EL TS | LZr0/a'es | 196190 | A50'D6N'rS | coL'60CkE | Meo'00g'vd | 16560l 'vg | ZEP0L6HE | 1E'R0L'SS | 22 E1E'9S | BeR'skE'Sh [ 20WbLE08 | 6REDIMGS | 2L0°LIT'SE [ 61905G 1S | 2V LG0'ER | QLO'CELES | 06L'6RE TS uopeseiiysy proL
OCL'OZLeS | GEVBIECS | SOOWEB 23 | 281 EI0ES | SOFLBL'ES | 626'262'C3 | 200'Z5P'ES | 810'00c'es | azczoats | EZTLA6'ES | £4SEVL 'S | 000'CZE'YS | BHQ'00C'YS | GREOLCYS | TOO0AC' S | CZ'WGZ'VS | 16C200'CH 2 Ree'Ts | L1ET100°1E | HESRIE'EE P43 ¥ JWAH FioL
Err 908 | vI9E9L 43 | 225 126 43 | Onz ey 18 | SeB'o6GS | 06686/ 28 | TevIRAS | 065 Ol | 00150208 | 16R'AETUS | 209'400'0s | e00'vo'e8 | G'av'as | 62292798 | 62286S [ 0'0LTLS | 0GOERACS | C00'PITTE | SO9LEELE | LBIEES D 7 510100 PIOL
SY0CYS 5 | P V2048 | 1OL'EVG 48 | cel 1088 | vR9BLL'eg | L'aICES [292 0RD'0\S | ME'Een 0L LOZ 2L 1 L] 2en A ELS] OELL'E IS [ £4DEG'Y 1 3 061°052 1L 6| BBR DVO'SIS | COE'ENS SIS 0GL 'O0E 'Y 16 SO YL L0LS | 642 DBE'LS [ 16G'9E'GS | £GPERES By Eel
(773 R [1] 5200 vo08 0L [z [F:7 [T G | e i [T SHT iR ({13 R 107 [ITH] 00z
(] 51500 |elUBIAU] |EJOL
DOCF0DS | L0F50008 | Z0TCIN LS | ZI0 00 LS | CICYO0'ES | SUS'LRYES | ZiPZUGES | W95 DIEGY | SUBOVE G% | 0SC 206 OVB| G FAO'Y 3| LT WG HIL| CHT L FA|CAR 60 118 | GO0 SBE V5| COLELH § 13| B E6L OV GGl WL'LY | VOB OEG A | W06 TWIOL
CFBIE TS | GOV S | OLPGZI TS | 066TH'ES | v W0S'ES [ 1'RE0YS [ IS HZWS | Log'ere'vs | 00vTIEHE | SYTEIEHS | $oU'o00'S | GE'0L2'SS | 064 '002'GH | BRO'SAL'SS | 750°462°CH | e of | 2veny'yd | 21826578 | eovEE0EY | ZIB WSS uofieob|aey KoL
050°205'1% | 275°65'18 | 006'220'18 | eee'son'ss | 60L'0ss'1§ | esfeennis | 161206718 | S66'606'LS | 12566028 | 016'61 78 | 626'PEE'TS | ET2'TRE TS | B29'LIE'ZS | 0BS'OGC'ZD | SHE'I2'ZS | ROSRSE'TS | £19'050'7S | nea'oee’d | loo'see$ | 126180MS 185 ¥ JYAH RIEL]
ECGESt | ZIZOSS | JEFESS | ¥oca | Melo8 | S0 | sieas | zevees | eees | otols | sw's [ solielg | ews'emg | siousks | ev'ses | sessmg | zoceciy | zevoed | we'ev | 088'%iS JSUI0 ¥ Si0io 0L
OLITPE S | Z00RiR 15 | ORECIOES | LO6'2OL'ES | vhSEss | LIv'Llozs | 822 '00s'es | 6ea'Sie'Es | 0001 ¢S [ 19870669 | 000°050°C3 | 01e'vEc'eq | S60'910'PS | BZOTEL'YS | L0 0RE' | 160°VEE ¥E | #0SRL0°CY | 20220063 | B55'eBE'eS | rOGTYR'LS Lo LT
RR 173 [ ST0L ¥IOE 3 [ F:73 [ [ [T W [T SHE PHIZ [T AR 1z [T7 [
{$) 150 SAQeNSIUIWPY [BIIBMIN
GUE D) TH5| 216 L69 £18| 052 G52 FIS| SHL 7] 6I0SB) 706 01|60 209'L15| 990°055 TFE | 606 0GF 614 | ST0 CIVUZE| OGF LEL 126 | PLC 161 1E3| 0¥ 496 024 | S6¥ 680 W6 UL VIC 813|000 10G 1 18] 208 (N0 18 | BOR 09558 | Gor 109 06 TIOL
100518 | 28V2518 | Bi4518 | IBLGHS | ZBLISHS | I8vIGIS | [BifSIS | IBVIGIS | ZBLIGIS | [8L /616 | ZAUIGIS | MO1IGIS | [E0GVIS | SOFOCIS | JSCIELg | /DACZIS | CADZLIS | €oGESs | Z0OEes | ZIE1GS uapesBiged mey
WEIITLS | 1986ET'1S | 38C 1L 15 [ Oce'2bE'LS | Se0zzr LS | 1oosar g | ear'ors's§ | voa'aee’id [ cee'ene s [ oze'ens'is | vio'ece’is | ebt'Loe'Ls | Zz2'eze' LS | GOO'TIE'LE [ 282'0ve'Ls | Loa'one'ES | 1925051 | RIeuGeS | awclosed | nze'mz e g 2 J¥AH oL
1D0Z00°LS | COveCH S | 9L020T I8 | Q00'EE £5 | 609BLS 2% | 1e'e0a'ss | 116'o08'2s | Bvi 56 13 | 226 L11'es | panzr et | Sen'Lev'ss | rin'2200s | aLrivtas | 611'850%S [ S68'00R'4 | 806°160° | REVERR'ES | MZ'6bES | B0'EL'NY | SS2'ReeRd 30 7 BIOWN [E0L
SROLOLVE | Z602P1SS | LO7E26SE [ 1O2LE5'SS | obZ0RC's | LEZ'c0a'ed | vIS'06E LS | Zio'ere'ls | coo'RiS RS | 1og mee et | Lrz'ace'sd |Cor'onuni$ |66z, ‘048|602 4F 015 020228 IV | BR0'ZOL DL | ZRCObr'Ds | Z06'0e0'vs | vo0'Zia'l | Cuu'ans'et Byt ejoL
[ TR ®0E R0T [ 0z F iz [ [T ne {4 [ 5T YHE 41 TR T3 [T 74
(%} 1507 aanuaU| |EJUBWII}
691 J0 651 @bed i
LI




EXHIBIT JFW-2 (VOLUME 2)
Page 160 of 169

7.4.1 Commercial and Industrial Energy Effidency
Results by End Use

Figures 7-16 to 7-19 show energy and peak demand savings for the first year (2009) and in year twenty
(2028) for different potential scenarios. Non-residential lighting measures, primarily high performance
fluorescent fixtures, account for most of the total estimated non-residential energy conservation potential
initially, shifting over time to more impact from motors and custom measures. Lighting demand impacts
predominate throughout the twenty year (2009 to 2028) forecast period.

Figure 7-16. Commercial and Industrial Market Potential Incremental Annual Net
Energy Savings by End Use 2009
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Figure 7-17. Commercial and Industrial Market Potential Incremental Annual Net
Summer Peak Demand Savings by End Use 2009
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Figure 7-18. Commercial and Industrial Market Potential Incremental Annual Net
Energy Savings at Meter by End Use 2028
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Figure 7-19. Commercial and Industrial Market Potential Incremental Annual Net
Summer Peak Demand Savings at Meter by End Use 2028

Base Market Potential - 2028
Demand
¥ Total HVAC &

Shell
11%

» Total

Refrigeration
2%

B Total Motors &

Other
20%
B Totai Lighting
67%
Summit Blue Consulting, LLC 151

1723



EXHIBIT JFW-2 (VOLUME 2)
Page 163 of 169

Figures 7-20 to Figure 7-25 present commercial and industrial sector results for the Base Case Market ,
Economic and Technical Potentials for the twenty year period (2009 to 2028) and in year twenty (2028).
In 2028, while motors and custom measures account for most of the econormic potential, motors and
custom, and lighting energy savings are projected to provide a similar amount of market potential, In
2028, projected economic potential demand savings are mainly from lighting, and motors and custom
measures, while market potential is projected to predominantly be from lighting.

Total technical and economic potential encrgy savings through 2028 are projected primarily from motors
and custom measures with the other end uses providing less savings. Total technical and economic
potential peak demand savings through 2028 are projected primarily from lLighting, followed by motors
and custom measures. The end use contribution to economic potential energy savings in 2028 is projected
ta be from motors and custom measures, followed by lighting. The end use contribution to economic
potential peak demand savings in 2028 is projected to be predominantly from lighting, and motors and
Custom Mmeasures.

Figure 7-20. Commercial and Industrial Base Case Market and Economic Potential
Net Energy Savings at Meter — 2028 by End Use
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Figure 7-21. Commercial and Industrial Base Case Market and Economic Potential
Net Summer Peak Demand Savings at Meter — 2028 by End Use
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Figure 7-22. Commercial and Industrial Technical and Economic Potential Net
Energy Savings at Meter — 2028 by End Use
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Figure 7-23. Commercial and Industrial Technical and Economic Potential Net
Summer Peak Demand Savings at Meter — 2028 by End Use
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Figure 7-24. Commercial and Industrial Market Potential Incremental Annual Net
Energy Savings at Meter by End Use 2028
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Figure 7-25. Commercial and Industrial Market Potential Incremental Annual Net
Summer Peak Demand Savings at Meter by End Use 2028
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8  GLOSSARY OF TERMS

Achievable Potential: the amount of encrgy use that cfficiency can realistically be expected to displace
assuming the most aggressive program scenario possible (such as providing end-users with payments for
the entire incremental cost of more efficient equipment). This is often referred to as maximum achievable
potential. Achievable potential takes into account real-world barriers to convincing end-users ta adopt
efficiency measures, the non-measure costs of delivering programs (for administration, marketing,
tracking systems, monitoring and evaluation, etc.), and the capability of programs and administrators to
ramp up program activity over time.

Applicability Factor: the fraction of the applicable dwelling units that are technically feasible for
conversion to the efficient technology from an engineering perspective (¢.g., it may not be possible to
install CFLs in all light sockets in a home because the CFLs may not fit in every socket in a home).

Base Case Equipment End Use Intensity: the clectricity used per customer per year by each base-case
technology in each market segment. This is the consumption of the electric energy using equipment that
the efficient technology replaces or affects. For example purposes only, if the efficient measure were a
high efficiency light bulb (CFL), the base end use intensity would be the annual kWh use per bulb per
household associated with an incandescent light bulb that provides equivalent lumens to the CFL.

Base Case Factor: the fraction of the end use electric energy that is applicable for the efficient
technology in a given market segment. For example, for residential lighting, this would be the fraction of
all residential electric customers that have electric lighting in their household.

Coincidence Factor: the fraction of connected load expected to be “on” and using electricity coincident
with the system peak period.

Cost-effectiveness: a measure of the relevant cconomic effects resulting from the implementation of an
energy efficiency measure. If the benefits outweigh the cost, the measure is said to be cost-effective.

Cumulative Annual: refers to the overall savings occurring in a given year from both new participants
and savings continuing to result from past participation with measures that are still in place. Cumulative
annual does not always equal the sum of all prior year incremental values as some measures have
relatively short measure lives and, as a result, their savings drop off over time.

Demand Response: the ability to provide peak load capacity through demand management (load control)
programs. This methodology focuses on curtailment of loads during peak demand times thus avoiding the
requirement to find new sources of generation capacity.

Early Replacement: refers to an efficiency measure or efficiency program that secks to encourage the
replacement of functional equipment before the end of its operating life with higher-efficiency units

Economic Potential: the subset of the technical potential screen that is economically cost-effective as
compared to conventional supply-side energy resources. Both technical and economic potential screens
are theoretical numbers that assume immediate implementation of efficiency measures, with no regard for
the gradual “ramping up” process of real-life programs. In addition, they ignore market barriers to
ensuring actual implementation of efficiency. Finally, they only consider the costs of efficiency measures
themselves, ignoring any programmatic costs (such as marketing, analysis, administration} that would be
necessary to capture them.
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Effective Useful Life (EUL”): the number of years (or hours) that the new energy efficient equipment is
expected to function. Useful lLife is also commonly referred to as “measure life.”

End-use: a category of equipment or service that consumes energy (e.g., lighting, refrigeration, heating,
process heat).

Energy Efficiency: using less energy to provide the same or an improved level of service to the energy
consumer in an economically cfficient way. Sometimes “conservation” is used as a synonym, but that
term is usually taken to mean using less of a resource even if this results in a lower service level (e.g.,
setting a thermostat lower or reducing lighting levels). This recognizes that energy efficiency includes
using less energy at any time, including at times of peak demand through demand response and peak
shaving efforts.

Free Driver: individuals or businesses that adopt an energy efficient product or service because of an
energy cfficiency program, but are difficult to identify either because they do not receive an incentive or
are not aware of exposure to the program.

Free Rider: participants in an energy efficiency program who would have adopted an encrgy efficiency
technology or improverment in the absence of a program of financial incentive.

Incremental: savings or costs in a given year associated only with new installations happening in year.

Impact Evaluation: is the estimation of gross and net effects from the implementation of one or more
energy efficiency programs. Most program impact projections contain ex-ante estimates of savings. These
estimates are what the program is expected to save as a result of its implementation efforts and are oflen
used for program planning and contracting purposes and for prioritizing program funding choices. In
contrast the impact evaluation focuses on identifying and estimating the amount of energy and demand
the program actually provides. '

Integrated Data Collection (IDC”): an approach in which surveys of key market actors and end-use
customers (“EUCs”) are conducted in “real time” as close to the key intervention points as possible;
usually integrated as part of the standard program implementation or other program paperwork process.

Lost-oppertunity: refers to an efficiency measure or efficiency program that seeks to encourage the
selection of higher-efficiency equipment or building practices than would typically be chosen at the time
of a purchase or design decision.

Market Characterization: refers to evaluations focused on the evaluation of program-induced market
effects when the program being evaluated has a goal of making longer-term lasting changes in the way a
market operates. These evaluations examine changes within a market that are caused, at least in part, by
the energy efficiency programs attempting to change that market.

Market Transformation: an approach in which a program attempts to influence “upstream” service and
equipment provider market channels and what they offer end customers, along with educating and
informing end customets directly. The emphasis is on influencing market channels and key market aciors
other than end cusiomers.

Measure: any action taken to increase efficiency, whether through changes in equipment, control
strategies, or behavior. Examples are higher-efficiency central air conditioners, occupancy sensor control
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of lighting, and retro-commissioning. In some cases, bundles of technologies or practices may be modeled
as single measures. For example, an ENERGY STAR™ home package may be treated as a single
measure.

Megawatt (“MW?): a unit of electrical output, equal to one million watts or one thousand kilowatts. It is
typically used to refer to the output of a power plant.

Megawatt-hour (“MWh™): one thousand kilowatt-hours, or one million watt-bours. One MWh is equal
to the use of 1,000,000 watts of power in one hour.

Net-to-gross (“NTG™) Ratio: a factor representing net program savings divided by gross program
savings that is applied to gross program impacts to convert them into net program load impacts

Portfolio: cither a collection of similar programs addressing the same market, technology, or
mechanisms; or the set of all programs conducted by one organization.

Process Evaluation: is a systematic assessment of an energy efficiency program for the purposes of
documenting program operations at the time of the examination and identifying improvements that can b=
made to increase the program’s efficiency or effectiveness for acquiring energy resources.

Program: a mechanism for encouraging energy efficiency. May be funded by a variety of sources and
pursued by a wide range of approaches. Typically includes multiple measures.

Program Potential: the efficiency potential possible given specific program funding levels and designs.
Often, program potential studies are referred 1o as “achievable” in contrast to “maximum achievable.”

Remaining Factor: the fraction of applicable units that have not yet been converted to the electric energy
efficiency measure; that is, one minus the fraction of units that already have the energy efficiency
measure installed.

Replace on Burnout (“ROB™): a EE/PDR megsure is not implemented until the existing technology it is
replacing fails. An example would be an energy efficient water heater being purchased afier the failure of
the existing water heater.

Resource Acquisition: an approach in which end customers are the primary target of program offerings
(e.g., using rebates to influence customers’ purchases of end use equipment}.

Retrofit: refers to an efficiency measure or efficiency program that seeks to encourage the replacement of
functional equipment before the end of its operating life with higher-efficiency units (also called “carly
retirement”) or the instaliation of additional controls, equipment, or materials in existing facilities for
purposes of reducing energy consumption (¢.g., increased insulation, low flow devices, lighting
occupancy controls, economizer ventilation systems).

Savings Factor: the percentage reduction in electricity consumption resulting from application of the
efficient technology used in the formulas for technical potential screens,

Technical Potential: the theoretical maximum amount of energy use that could be displaced by
efficiency, disregarding all non-engineering constraints such as cost-effectiveness and the willingness of
end-users to adopt the efficiency measures. It is often estimated as a “snapshot” in time assuming
immediate implementation of all technologically feasible energy saving measures, with additional
efficiency opportunitics assumed as they arise from activities such as new construction.
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