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EXECUTIVE OVERVIEW

This document presents a long-term Demand Side Management (DSM) Market Potential Study (MPS) and a five-
year Action Plan for residential and non-residential electric customers in the Duke Energy Ohio (DEO) service
area.' The MPS and Action Plan was prepared by Forefront Economics Inc. and H. Gil Peach and Associates,
LLC. Long-term DSM savings potential is assessed from both the technical and economic perspectives. The
design, implementation and cost effectiveness of specific DSM programs are addressed in the five-year Action
Plan. This study considers energy efficiency (EE) and demand response (DR) technologies and programs for
saving energy and reducing demand. The impact of energy prices including rate changes are beyond the scope of

this study.

This study is expected to help inform utility planners regarding the extent of DSM opportunities and to provide
broadly defined approaches for acquiring savings over the short term. It is not meant to provide detailed
specifications and work plans required for program implementation. Accordingly, this study provides part of the
information to use in setting DSM savings goals or targets. Actual DSM goals or targets are best developed
considering this study along with detailed program plans constructed with the participation of program managers

and with the possible assistance of implementation contractors.

Overview of Findings

Key findings from the MPS are summarized in Table 1. All energy and demand data presented in this report are at

the customer meter level (i.e., line losses are not included) unless otherwise stated.

Table 1. Usage and DSM Potential

kWh
(millions) Percent of Total
Planning Year 20 (2032)
Total Usage 23,878 100%
Technical Potential Savings - EE and Solar PV 7,455 31%
Technical Potential Savings - Energy Efficiency Only 6,224 26%
Economic Potential (@ $0.075/kWh)* 3,524 15%
Planning Year 5 (2017) — Annual Impact from Participants in Years 1 through 5
Recommended DSM Programs (after 5 years) ** | 1,176 | 5.7%
* Refers to the energy savings that can be acquired with DSM for less cost than the cost of serving the load with

traditional supply side resources.
** DSM savings shown as percent of Year 5 usage. Savings are incremental to savings already achieved through

existing programs.

The technical potential including solar photovoltaic (PV) shows that if the energy saving technologies identified in
this report were applied across all applicable customers, without regard to market or economic constraints, weather

normalized annual electricity usage could be reduced by 31 percent. Excluding solar PV technologies, the technical

" This project also includes a similar analysis and DSM Action Plan for Duke Energy Kentucky, the results of which are
presented in a separate report. Both reports are structured the same to allow for ease of comparison between the two reports.
All of the data presented in this report pertain to Duke Energy Ohio unless otherwise stated.
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potential is estimated at 26 percent of annual usage. A recent meta-analysis of potential studies found similar

results for electric measures across all customer segments.”

Economic potential reflects the subset of technical potential that can be acquired for less than the avoided cost of
supply. Avoided costs vary significantly depending on the nature of the served load, fuel costs, distribution charges
and other costs. Economic potential is presented in the body of this report in the form of a DSM supply curve
showing the economic potential depending on the level of avoided cost. System avoided costs are based on long
run expectations regarding the cost of supply and are therefore less volatile than short-term energy prices. After
reviewing long range system avoided cost estimates a value of $0.075 per kWh was selected to estimate the
economic potential as shown in Table 1. Using this level for avoided cost, we estimate that over half of the
electric technical potential excluding solar PV is cost effective. We have included incremental measure costs and a
rough estimate of DSM program delivery and administration expenses in our calculation of economic potential.

More precise estimates of DSM acquisition costs are reflected in the five-year DSM Action Plan.

For reasons discussed in the section on economic potential, the marginal cost of acquiring additional customers into
a program can be expected to rise as more and more customers from the target customer segment are treated by the
program. Estimates of economic potential typically include a flat level of program delivery and overhead costs
based on current understanding of program costs. Consequently, estimates of economic potential tend to overstate
what is actually cost effective in the latter stages of customer adoption when costs are higher. This is also true of
the estimate of economic potential in this report. While they have their limitations, estimates of technical and
economic potential are still useful concepts for defining the relative magnitude of opportunities. Achievable
potential energy savings, given specific program designs and annual participation targets refined from experience,

provides the best estimate of how much energy efficiency might be actually delivered in any given year.

The approach used to develop the set of recommended DSM programs consisted of the following steps:

(1) Conduct a market assessment for determining electric usage and characteristics across customer groups.

(2) Review a comprehensive list of DSM technologies for saving energy.

(3) Consider the appropriateness of selected technologies for Duke’s Ohio service territory in terms of markets,
cost effectiveness and accessibility to products.

(4) Group the highest potential technologies into logical sets for marketing and outreach.

(5) Design program strategies to promote the technologies based on industry best practices.

(6) Consider the cost effectiveness of the designed program, including costs to Duke and to participating
customers.

(7) Describe a final set of recommended program designs that make the most sense for the utility and have a
strong potential for delivering cost effective energy savings.

* Chandler, Sharon and Marilyn Brown, Meta-Review of Efficiency Potential Studies and Their Implications for the South.
Georgia Tech Working Paper #51, August 2009. Studies examined in the Meta-Analysis reported total technical potential
ranging from 24% to 33%. It is not clear from the report if solar was included in these estimates.

? The levelized cost at which to determine economic potential was selected from the observed range of electric avoided cost for
various customer classes and types of DSM program savings analyzed with DSMore. While useful for reporting purposes,
using a single level of avoided cost to determine economic potential is somewhat arbitrary. Observing the full range of
economic potential as shown on the supply curves presented in the Economic Potential section of this report provides greater
insight into economic potential.
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The process resulted in the following set of recommended programs. DEO will, of course, make the final selection

of programs to be submitted for regulatory approval.

Program Cost Effective

Number | Program Name (TRC Test) Recommended
1 C&I Tune-Ups Yes Yes
2 C&I Energy Efficient Products Yes Yes
3 C&I Custom Yes Yes
4 Res Energy Efficient Products Yes Yes
5 Res Energy Efficiency Education for Schools Yes Yes
6 Res Energy Assessment Yes Yes
7 Res Appliance Recycling Yes Yes
8 Res High Performance Homes Yes Yes
9 Res Home Reports Yes Yes
10 Res Neighborhoods Yes Yes
11 Res Low Income Weatherization No Yes
12 C&I Demand Response Yes Yes
13 Res Demand Response Yes Yes

Expected savings and program budgets are presented in Table 2. Program budgets are also presented on a cost per

retail customer basis.

Table 2. Energy Savings and Annual Budget for Recommended Programs

Cumulative

kWh Savings Cumulative | Program Budget Cost per
Year (millions) MW Savings (millions $) Retail Customer
2013 230 31 51.2 $71
2014 427 64 53.6 $73
2015 654 102 63.9 $87
2016 905 144 71.1 $95
2017 1,176 188 74.4 $99

After five years the recommended programs deliver cumulative savings of 1,176 million kWh, 5.7 percent of usage

in that year and one-third of total economic potential. These savings do not include savings that Duke Energy has

previously achieved through DSM programs.

Comparison to State of Ohio Senate Bill 221 Targets

Senate Bill 221 was enacted in Ohio in 2008 establishing annual energy and demand savings targets for electricity

savings. Duke Energy Ohio must meet or exceed these targets or face financial penalties defined in the legislation.

DSM potential identified in this study is compared to the savings goals of SB 221 in both the near term and the long

term. In the near term energy savings goals in SB 221 are compared to the five year achievable potential identified

in the DEO action plan. Long run goals in SB 221 are compared to the economic potential identified in the DEO

service area.
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Findings in this study show that a five-year DSM action plan can be developed that cost effectively meets the SB
221 targets for both energy and peak through 2017. Annual kWh and MW savings are shown in the table below

along with the annual SB 221 target percentage. All values are cumulative beginning in 2013.

Table 3. Annual Action Plan Savings and SB 221 Targets

Action Plan SB221 Action Plan SB221
Cumulative Cumulative Cumulative | Cumulative Cumulative Cumulative
kWh Savings | Percent kWh | Percent kWh MW Percent MW | Percent MW
(millions) Savings Goal Savings Savings Goal
2013 230.4 1.2% 0.9% 314 0.79% 0.75%
2014 427.1 2.2% 1.9% 63.6 1.56% 1.50%
2015 654.1 3.3% 2.9% 102.1 2.45% 2.25%
2016 905.2 4.5% 3.9% 144.0 3.38% 3.00%
2017 1,176.0 5.7% 4.9% 188.4 4.33% 3.75%
Note: Percentage savings calculated from projected baseline usage and demand. Demand savings includes
peak reduction programs and peak savings from EE programs. SB 221 goals are from section 4928.66
paragraphs A.1.a and A.l.b. cumulative beginning in 2013.

Energy (kWh) savings in the action plan exceed SB 221 targets by 0.8 percentage points by 2017. Demand (MW)
savings from the action plan also exceed SB 221 targets, although not by as large a margin. By 2017 the action
plan is expected to deliver cumulative demand savings that are about 0.6 percentage points over the SB 221 target.
While the action plan exceeds SB 221 goals, the savings are achieved with significant but cost effective spending

on DSM programs.

It is also constructive to compare the overall technical potential found in this study with the long-term targets in SB
221. SB 221 calls for achieving a 22 percent reduction in usage by 2025 through energy efficiency programs,
nearly 20 percent of this target accumulates from 2013 through 2025 (Sec 4928.66, paragraph A.1.a). Findings in
this study indicate that technical potential in the year 2025 is about 26 percent of the projected usage in that year.
To achieve the SB 221 energy savings target DEO would need to acquire about 75 percent of all technical potential
by 2025. However, it appears from our analysis that Duke Energy will be able to cost effectively achieve just better

than half (57%) of all technical potential, short of the SB 221 target for 2025.

Another way to look at this issue is to ask what the avoided cost would need to be in order to achieve the SB 221
energy savings target of 20 percent (2013 through 2025). The energy efficiency supply curves developed for this
project provide the framework for answering this question. The cost effective energy savings is equivalent to 20
percent of usage if the avoided cost of supply is between $0.11 and $0.12 per kWh, about 50 percent higher than

current levels.

Our analysis shows that the near-term targets of SB 221 can be met with an aggressive but still cost effective
implementation of DSM programs. However, once this aggressive near-term implementation of DSM programs is
in place, it will become more difficult to cost effectively achieve the long-term targets in SB 221. Any endeavor as

large as implied by SB221 will involve a lot of business activity. At the full scale, this is not business as usual, and
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at this point of the planning stage it is important to consider what might be required to achieve savings of this

magnitude.

In addition to the specifics which vary with each program, we suggest the following DSM program planning
concepts for maximizing savings:

1. Long-term commitment: Program efforts should be long-term. It may take five or six years for customers
and other market players to become fully aware of energy efficiency opportunities facilitated by the
Company. Neither customers nor trade allies should suddenly find that programs have been withdrawn or
suddenly changed in ways that negatively affect customer or trade ally opportunities. A good “rule of
thumb” is to maintain basic programs for at least five to six years and to provide a few years notice
whenever program incentives or key features are to be substantially reduced or when a program is to be
withdrawn.

2. Market transformation perspective: A market transformation perspective is required for selected markets.
Some markets can be transformed. Market transformation programs will have a different strategy and cost
benefit structure over time than traditional DSM programs and may require special regulatory treatment.

3. Freeriders: The conventional treatment of free riders is as a negative outcome; usually used to reduce the
cost effectiveness of programs. While this works for traditional DSM planning, a market transformation
perspective requires a more sophisticated use of the concept of free riders. As programs expand, an
increase in free ridership is an indication of increasing market dominance.

4. Mix of direct and upstream programs: Programs should be staged to include a good mix of program
measures delivered directly to customers and measures at the upstream distribution level. This supports
transformation of the larger market.

This is not to say that the energy savings targets in SB 221 cannot be cost effectively achieved. Our estimates of
technical and economic potential are based on current levels of technology and current expectations regarding
avoided supply costs. Technical potential estimates are also exclusive of price induced conservation which can lead
to behavior changes and significant declines in energy consumption. Technological improvements are likely to
result in new applications for saving energy and reductions in the cost of existing technologies. While energy
supply costs are uncertain, most of the long-term risk appears to be on the side of higher costs, in our opinion,
resulting in higher levels of cost effective savings. As recognized in SB 221, there will be the need to reassess

targets as DSM program experience is gained, energy markets go forward, and new technologies are developed.

Overview of Approach

The purpose of this section is to provide an overview of the approach used in the preparation of this DSM Action
Plan. Our approach is perhaps best described as three components, each building off of the last. These components

are Market Assessment, DSM Potential, and DSM Programs.

Market Assessment
Market assessment provides the foundation layer of the analysis and supports the work of the other two

components. The objective of the market assessment component is to describe customers and loads in sufficient
detail to provide an understanding of energy usage by market segment. An important aspect of this project is that
the market assessment was completed using a blend of internal Duke data, service territory specific secondary data,

and detailed energy modeling. By blending internal utility data with secondary data sources, a much richer market
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assessment is possible. Key to the market assessment layer is a rigorous analysis of actual customer billing and

hourly load data to construct electric usage models for each residential and non-residential segment.

DSM Potential
The DSM potential component of the analysis builds off of the market assessment and provides an estimate of

technical potential and DSM supply curves showing the amount of DSM potential available at various costs per
kWh. At this stage of the analysis the savings potential of several Energy Efficiency Measures (EEM) is assessed.
EEM savings potential is constructed from the use of secondary information documenting the industry’s experience
with the technology adjusted for the market assessment and load modeling results specific to DEO. The process of
blending internal and secondary information along with energy modeling to develop the market assessment and

DSM potential estimates is shown in the figure below.

/Duke Energy Data\ / Other Data \

Customer Bills Customer Segments, /
Profiles & Usage 1« Census Housing Permits
History \

A

Customer Attributes L

/ Residential Structure
\ Attributes

Appliance .| Segment Usage

Saturation Surveys Modeling
Load Forecast,
Avoided Cost, Other DSM Technologies
Corp. Data
K j DSM Potential and k /

Cost Effectiveness

Figure 1. Overview of Market Assessment and DSM Potential Estimates

A significant benefit from this approach is that it results in end-use load profiles and DSM potential estimates by
market segment that are based on customer characteristics and energy usage specific to DEO. Duke Energy Ohio
service territory specific data used to construct the analysis includes:

e Monthly energy bills for over 20,000 customer sites sampled from 21 market segments.*

e Customer attribute information from Duke CIS including housing type, initial service year and Standard
Industrial Classification (SIC) code for non-residential customers.

e Residential Appliance Survey conducted in 2010 providing recent information on equipment and end-uses.
DEO respondents were selected and analyzed separately from the broader survey.

e Hourly (8,760) load data for residential and non-residential Duke Energy rate classes. Hourly load data are
not typically available for these types of projects and proved extremely valuable in our modeling efforts.

e Size of home (square feet) and vintage of construction (year built) were obtained from residential
characteristics data licensed by Duke Energy.

e Long-term load forecast for Duke Energy Ohio.

* See Appendix E for details on the segmentation and sampling strategy used in this analysis.
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DSM Programs
DSM program design represents the final layer of the core analysis of this Action Plan. The program design

process builds off of the prior two layers by mapping measures to programs through an analysis of industry practice
and, where possible, best practices from other leading electricity and combined companies. This approach balances
engineering and economic characteristics of specific end-use technologies with public policy and company
objectives. The goals in this effort are, to the extent possible, to incorporate the specific environmental and market
characteristics of the service territory, and to orient the programs toward both a technology optimum and a
participation optimum. To be effective, these goals in program design and practical implementation will be
implemented and optimized within Duke Energy’s established marketing framework. Strategic change comes from
working closely with customers and suppliers to jointly create program success. The result is a set of recommended

programs that are optimized to meet the specific needs of DEO.

Organization of Report

The first three sections following this Overview present the findings of each of the three components or “layers” of
analysis discussed above: Market Assessment, DSM Potential, and DSM Programs. The final two sections of the
main report present program cost effectiveness results and evaluation plans. Several appendices following the main

report provide additional documentation on various aspects of the analysis.

In this report the term Demand Side Management (DSM) refers to the planning and implementation of electric
utility programs that influence customer uses of electricity in ways that will produce desired changes in the utility's
load shape. As such, DSM includes traditional energy efficiency, conservation and load control programs. All

energy usage numbers are 2011 weather normalized unless otherwise stated.
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MARKET ASSESSMENT

Energy efficiency planning needs to be based on a sound understanding of customer characteristics. The purpose of
this section is to provide a foundation for the DSM planning and analysis presented in subsequent sections. We
begin with a description of the DEO service territory in terms of households, businesses and customer data.” A
description of the customer base precedes the presentation of energy usage models. These models are used to
estimate the electric sales by end-uses; such as, space heating and cooling, water heating, lighting, process energy,
appliances and miscellaneous plug loads. The detailed energy usage models also provide a basis for estimating the

technical potential, energy savings and cost effectiveness of a wide variety of demand side measures and programs.

Electric energy usage estimates presented in this report are normalized to long-term weather conditions by applying
the energy usage models adjusted to a typical or normal year. All energy use and end-use estimates in the report
have been normalized to monthly temperature normals. Though the energy use estimates are for a normal year, the

models were developed using actual usage and weather data from January 2011 through December 2011.

Overview of Market Sectors

The focus of this study is on slightly more than 700 thousand residential and non-residential retail customers in the

DEO service territory. These customers account for 20 billion kWh annually, as shown in Table 4.

Table 4. DEO Customers and Weather Normalized Annual Usage by Sector — Year 2011

Annual Usage Percent Use per Customer
Sector Customers | (million kWh) of Total (kWh/year)
Residential 645,128 7,344 36.8% 11,384
Commercial 60,322 7,880 39.4% 130,638
Manufacturing 3,133 4,753 23.8% 1,517,213
Total 708,583 19,978 100.0% 28,194

Source: Unique premise counts and billing data from CIS extract (Jan 2011 — Dec 2011).

With 645,000 customers, the residential sector is far larger in terms of customer count than the non-residential
sector. Although there are far fewer non-residential customers than residential, the average non-residential
customer uses about 17 times more electricity than the average residential customer. The non-residential sector

accounts for over 60 percent of the energy consumption considered in this study.

Monthly electric loads for all three sectors are shown in Figure 2. Monthly residential loads are by far the most
seasonal and, like the non-residential segments, are highest during the summer months. Although not as seasonal
as the residential sector, monthly commercial loads are highest in the summer and also increase in the winter
months. By contrast, manufacturing loads are nearly constant across the months except for a small summer peak in

July and August, coincident with the residential and commercial summer peak.

> When using county-specific secondary data to describe the DEO service area, we have included the following 5 counties:
Brown, Butler, Clermont, Hamilton, Warren.
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Figure 2. Total DEO Electric Sales by Sector

Detailed energy usage analysis by sector and end-use will be presented later in this section. An overview of

monthly loads by end-use is presented here for the residential and non-residential sectors combined as an overview

of the components of electric consumption. End-use models were estimated for each sector allowing loads to be

disaggregated by major end-use. Monthly loads by end-use estimated from the models are shown in Figure 3.°
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Figure 3. Total DEO Electric Sales by End-Use

Monthly shapes are characterized by a large base load with a prominent summer peak for cooling. Although lower

than the summer peak, space heating contributes to a winter peak. Base loads include end-uses that are not highly

weather dependent; such as, lighting, water heating, appliances and miscellaneous plug load uses. Annual data are

shown for these same end-uses in Table 5. Base loads comprise 80 percent of total annual usage.

% End-uses are described in Appendix A. Internal and external end-uses refer to uses that contribute to internal heat gains and
those that do not, respectively, and are sector dependent as explained in Appendix A.
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Table 5. DEO Total Annual Electric Use by End-Use

End-Use Millions KWh Percent
Heating 1,309 7%
Cooling 2,401 12%
Water Heating 1,121 6%
Lighting 4,670 23%
External 4,774 24%
Internal 5,702 29%
Total 19,978 100%

Source: Analysis of monthly usage

Energy and demand are both important considerations when planning DSM programs. A map of MW demand in

all sectors by month and time of day is shown in Figure 4.
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Figure 4. DEO Average Hourly Demand Map

Demand was modeled using several sources of information, including hourly load data provided for 2011. A

detailed discussion of the methodology is presented in Appendix A. Demand is at its highest in July between 1 PM

and 9 PM with high loads throughout the afternoon and early evening of the summer months. DSM technologies

and programs with impact loads during these periods will save peak and energy. Demand is also high during the

morning hours of § AM to 11 AM and, again, between 6 PM to 9 PM in December and January, driven by

residential and commercial space heating.
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Residential

The market assessment presented in this section begins with a high-level view of residential housing in the DEO
service area, followed by a detailed analysis of residential electric loads. We used the following sources of
information for the analysis presented in this section:

1. CIS Extract obtained from Duke Energy Ohio, including monthly billing data.

2. The Duke Residential Appliance Saturation Survey (RASS), completed in 2010.

3. Residential attribute data licensed to Duke Energy.

4. Hourly load data for DEO rate classes.
Duke serves 645 thousand residential customers in Ohio. A simple segmentation strategy based on type of
structure and vintage of construction was used to describe and model residential energy usage. The housing type
(single family and multifamily) and vintage of construction (existing and new), based on meter set date, were
available from the Duke Energy customer information system (CIS). This segmentation approach captures the
major differences in residential housing stocks that impact energy usage and DSM opportunities. The segments
were also selected to better describe cost effective DSM opportunities which can vary significantly by type of

housing and vintage of construction. Customer counts in each of the residential segments are shown in the table

below.

Table 6. Residential Customers by Segment

FS:I‘ngilley Multifamily |  Total
Existing Construction 448,929 185,620 634,549
New Construction 7,345 3,234 10,579
Total 456,274 188,854 645,128
Percent 71% 29% 100%

Source: Duke Energy CIS Data

Single family housing accounts for 70 percent of all residential customers. Multifamily housing units including
duplexes, condominiums and apartment buildings, make up nearly 30 percent of residential customers. These
residential segments exhibit many differences that impact electric consumption and energy efficiency potential.

These differences include size of unit, appliance penetration, building shell integrity and lifestyle attributes.

There are typically many important differences between older and newer homes that have large impacts on energy
use and energy efficiency potential. Differences in the thermal integrity of the building shell and appliance
penetration rates, for example, can lead to large differences in annual usage between older and newer homes.
Existing construction is defined as all homes with meters installed prior to 2009. Current building practices are
reflected in the new construction segment, defined as all customers connected in 2009 and 2010. It is important to
have a group of homes that represent current construction practices to model and contrast the differences between

existing and new housing stock.
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New Construction Levels
Residential construction estimated from housing permit data for the DEO service area is shown in Figure 5. Data

shown in Figure 5 are based on monthly permit data lagged to approximate the timing of construction and better
align temporally with actual electric service installations. Single family and multifamily residential construction in
the DEO service area fell sharply from over 7,000 dwellings annually to around 2,000 following the crash of the
U.S. housing market. In recent years the mix of new construction by housing type has averaged about 80 percent

single family and 20 percent multifamily. The mix of construction can vary significantly from year to year.
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Figure 5. Residential Housing Units Permitted for Construction, DEO Service Area

Housing Stock Characteristics
Figure 6 through Figure 8 were derived from premise attribute information licensed by Duke Energy. These

records provide valuable housing attribute details useful for understanding the nature of the housing stock and,
therefore, the DSM opportunities. Since housing attribute information is typically derived from tax parcel data, its
greatest accuracy and value comes from the information on single family. Multifamily attributes are not presented
due to nonsensical patterns in the data, due most likely to the lack of correspondence between a multifamily

dwelling and a tax assessor record.’
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70%
60%
50%
40%
30% o202
20.7%
20% —
’ . 12.4%
10% 6.2 8.5% n . |
| 0.2%
0% - . , . . .
1900-  1920-  1940-  1960-  1980-  2000-  2009-
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Figure 6. Percent of Dwellings by Year Built — Single Family

7 While useful for understanding the residential customer base, the multifamily modeling and usage analysis is not dependent
on this descriptive information. Hence, the DSM potential estimates in this study are not affected in any significant way.
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Nearly 40 percent of the single family housing stock was built after 1980.
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Figure 7. Percent of Dwellings by Square Feet — Single Family
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Figure 8. Dwelling Mean Square Feet by Year Built — Single Family

The average size of single family homes has trended larger over the last several decades until falling after the recent

housing market collapse.

Appliance Saturation Rates

Our analysis of customer usage took advantage of the Residential Appliance Saturation Survey (RASS) conducted

by Duke in late 2010. Appliance saturation rates are important inputs to the segment usage models discussed later

in this section. Sample sizes and results for major end-uses and appliances are shown in Table 7. Survey results

are reported for segments with at least 30 respondents.
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Table 7. Appliance and End-Use Installation Rates from Residential Survey

Single Family Multifamily
Existing New Existing New
n=332 n=9 n=89 n=1
Main Heat Fuel - Electric: 21% NA 62% NA
Standalone Forced Air Furnace 7% NA 15% NA
Heat Pump with Forced Air Furnace 12% NA 26% NA
Standalone Heat Pump 1% NA 5% NA
Other 1% NA 16% NA
Main Heat Fuel - Gas/Other: 79% NA 38% NA
Standalone Forced Air Furnace 69% NA 30% NA
Heat Pump with Forced Air Furnace 4% NA 4% NA
Standalone heat Pump 0% NA 0% NA
Other 5% NA 5% NA
Used for Cooling:
Central Air Conditioner 76% NA 54% NA
Heat Pump 14% NA 21% NA
Window Unit 6% NA 23% NA
None 4% NA 2% NA
Electric Water Heat 31% NA 56% NA
Electric Oven 88% NA 84% NA
Electric Range 87% NA 85% NA
Electric Clothes Dryer 90% NA 74% NA
Dishwasher 81% NA 71% NA
Clothes Washer 98% NA 79% NA

Source: Residential Appliance Saturation Survey (2010)

In order to provide a sufficiently large number of respondents in all segments, homes built in 2006 and after were
classified as new construction for the purpose of summarizing RASS results. Still, this designation did not provide

for a sufficient number of completed surveys in the New Single Family and New Multifamily segments.

Electricity Usage Analysis
Monthly billing data at the premise level was aggregated by the four residential customer segments used in this

report. An end-use energy and demand model was then estimated using the aggregated billing data, residential
survey results, detailed hourly load profiles and weather data. Model assumptions were refined to provide the best

empirical fit to the actual customer billing data. Table 8 below shows annual usage for each residential segment.

Table 8. Annual Usage by Residential Segment

Average Annual Total Usage

Segment Premises kWh per Premise | (millions of kWh)
Existing

Single Family 448,929 13,219 5,934

Multi Family 185,620 7,092 1,316
New Construction

Single Family 7,345 10,065 74

Multi Family 3,234 5,903 19
Total Residential 645,128 11,384 7,344

Source: Energy model results using monthly billing data from Duke Energy CIS
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Because of the large number of homes, the existing stock of single family homes is by far the largest segment,

accounting for over 80 percent of the residential sector’s energy usage.

Monthly residential loads by major end-use are shown in Figure 9 and Table 9.
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Figure 9. Monthly Residential Loads by End-Use
Table 9. Residential Sector Monthly Usage by End-Use
Appliances
& Misc Plug Water
Load Laundry | Heating | Lighting | Cooling | Heating Total
millions kWh
Jan 199 50 95 132 5 248 729
Feb 180 45 87 114 5 209 640
Mar 199 50 93 119 5 113 579
Apr 192 49 87 109 4 2 443
May 199 50 85 108 20 0 461
Jun 192 49 77 102 253 0 673
Jul 199 50 72 108 344 0 773
Aug 199 50 73 106 346 0 774
Sep 192 49 74 109 150 0 575
Oct 199 50 81 118 5 2 455
Nov 192 49 82 127 5 92 547
Dec 199 50 91 137 5 213 695
Annual 2,342 590 997 1,390 1,147 878 7,344
Percent 32% 8% 14% 19% 16% 12% 100%

Appliances and miscellaneous plug load is the largest single end-use, accounting for nearly a third of all annual
residential usage. Taken together with the other base load end-uses (water heating, laundry and lighting), base
loads account for over 70 percent of all residential usage. Space cooling and heating account for less than 30
percent of annual energy usage but contribute significantly to the seasonal peak. Cooling, for example, is
responsible for over 40 percent of all July residential kWh consumption. Charts showing the monthly usage by

end-use for each of the residential segments are provided in Appendix F.
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Non-Residential

The non-residential market is far less homogenous than residential. There are a greater number of basic customer
types (segments) and the variation in size of building is much larger in commercial. For these reasons it is useful to
describe the non-residential sector not only in terms of number of businesses but also in terms of square footage.
Analysis of DSM opportunities in the non-residential segment also benefits from an understanding of the square
footage of commercial and industrial space in the service territory. In this section we present the results of analysis

to estimate commercial building customer electricity usage by end-use.

Customer Description
Non-residential customer data were segmented using the same SIC code classification scheme used to describe the

business data acquired for the service territory. Number of premises and annual usage is shown by segment in
Table 10. The number of premises was found to include many non-building types of electrical services (e.g.
billboards and railroad controls). To better approximate the number of actual buildings, the data in Table 10 only

includes premises with at least 3,000 kWh of annual usage.”

Table 10. Number of Premises and Annual Usage by Segment

Average

CIS Annual KkWh Total Usage Percent of

Segment Premises per Premise | (millions of kWh) | C&I Loads
Grocery 1,130 408,756 462 3.7%
Hospitals 116 2,398,466 278 2.2%
Lodging 374 456,662 171 1.4%
Office 25,231 143,607 3,623 28.7%
Other 1,247 26,156 33 0.3%
Other Health 2,496 224,234 560 4.4%
Restaurants 3,101 153,812 477 3.8%
Retail 5,246 161,470 847 6.7%
Schools 1,257 591,103 743 5.9%
Wholesale & Warehouse 3,069 163,272 501 4.0%
Ag, Mining, Util., & Const. 2,673 64,082 171 1.4%
Small Loads 14,382 998 14 0.1%
Total Commercial 60,322 130,638 7,880 62.4%
Total Manufacturing 3,133 1,517,213 4,753 37.6%
Total Non-Residential 63,455 199,098 12,634 100.0%

Source: Energy model results using monthly billing data from CIS.

8 Although arbitrary, this level of usage was thought to effectively screen non-building premises such as billboards and
switching equipment. These small commercial load “premises” are grouped in a separate segment.
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Commercial Load Analysis

Annual energy usage by segment has already been presented in Table 10. Commercial energy usage by end-use is

shown in Figure 10. Commercial load is characterized by a large percentage of base load with a prominent summer

cooling peak.
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Figure 10. Monthly Commercial Usage by End-Use

Monthly load charts by end-use for each commercial segment are shown in Appendix F.

Table 11. Commercial Sector Monthly Usage by End-Use

Electronics
& Misc Plug | Exterior Water
Load Lighting | Heating | Lighting | Cooling | Heating Total
millions kWh

Jan 247 71 11 283 8 105 725
Feb 223 64 10 245 7 84 633
Mar 247 71 11 254 7 8 598
Apr 239 69 10 234 14 0 566
May 247 71 10 231 47 0 606
Jun 239 69 9 220 153 0 689
Jul 247 71 9 231 199 0 756
Aug 247 71 9 228 199 0 754
Sep 239 69 9 235 104 0 656
Oct 247 71 9 254 14 0 596
Nov 239 69 9 272 8 4 602
Dec 247 71 10 294 8 70 700
Annual 2,907 840 115 2,979 768 271 7,880
Percent 37% 11% 1% 38% 10% 3% 100%

Electronics and miscellaneous plug load and lighting make up three-fourths of annual kWh usage in the commercial

sector. While cooling load accounts for a large share of summer usage, it only makes up 10 percent of annual kWh

usage.
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Manufacturing Load Analysis

Energy sales to manufacturing customers came to 4.8 billion kWh (unadjusted) in 2011, representing nearly a

quarter of total retail sales. As shown in Table 12, manufacturing customers cover a wide range of industries.

Table 12. Manufacturing Customers and Unadjusted 2011 Loads

Use Per Customer | Total Usage | Percent
SIC - Industry Name Customers (MWh) (MWh) of Total
20-Food and Kindred Products 185 2,315 428,206 9.0%
22-Textile Mill Products 26 125 3,248 0.1%
23-Apparel and Other Textile Products 51 76 3,885 0.1%
24-Lumber and Wood Products 77 236 18,206 0.4%
25-Furniture and Fixtures 49 411 20,119 0.4%
26-Paper and Allied Products 124 3,492 432,975 9.1%
27-Printing and Publishing 338 342 115,627 2.4%
28-Chemicals and Allied Products 214 4,617 988,091 20.8%
29-Petroleum and Coal Products 53 651 34,499 0.7%
30-Rubber and Miscellaneous Plastics Products 84 1,771 148,793 3.1%
31-Leather and Leather Products 8 49 393 0.0%
32-Stone, Clay, Glass and Concrete Products 103 351 36,134 0.8%
33-Primary Metal Industries 93 15,156 1,409,472 29.6%
34-Fabricated Metal Products 318 502 159,787 3.4%
35-Industrial Machinery and Equipment 632 419 264,518 5.6%
36-Electrical and Electronic Equipment 350 307 107,314 2.3%
37-Transportation Equipment 87 5,830 507,185 10.7%
38-Instruments and Related Products 106 343 36,355 0.8%
39-Misc Manufacturing Industries 235 196 46,126 1.0%
Total Manufacturing 3,133 1,520 4,760,931 100.0%

Primary Metals and Chemicals are the largest industries in terms of energy sales in the DEO service area. Together

these industries account for half of annual sales to manufacturing.

Total manufacturing loads are shown by month in Figure 11. Manufacturing loads are characterized by large

process-related consumption that is not highly correlated with weather. Still, there is a noticeable summer cooling

load that adds to the coincident summer peak.
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Figure 11. Monthly Manufacturing Usage by End-Use
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Additional load shapes by end-use are provided in Appendix F for the following manufacturing segments: Primary

Metals, Chemicals, Transportation Equipment, Food Products and Other Manufacturing.

Table 13. Manufacturing Sector Monthly Usage by End-Use

Other Base Water
Load Process | Heating | Lighting | Cooling | Heating | Total
millions kWh
Jan 39 284 0.8 29 1 40 393
Feb 35 257 0.7 25 1 34 352
Mar 39 284 0.8 26 7 21 378
Apr 37 275 0.8 24 32 5 373
May 39 284 0.8 23 57 0 404
Jun 37 275 0.7 22 83 0 418
Jul 39 284 0.7 23 96 0 442
Aug 39 284 0.7 23 96 0 442
Sep 37 275 0.7 24 71 0 407
Oct 39 284 0.7 26 32 5 387
Nov 37 275 0.7 28 9 18 368
Dec 39 284 0.8 30 1 35 389
Annual 453 3,344 8.8 301 486 160 4,753
Percent 10% 70% 0% 6% 10% 3% 100%

Other base load and process end-uses account for 80 percent of annual manufacturing usage and are nearly constant

across months.
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ENERGY EFFICIENCY MEASURES AND POTENTIAL SAVINGS

In this section we present our estimates of the energy savings potential in the DEO service area. This work builds
off of the energy modeling results presented in Appendix A by applying energy efficiency technologies to the
model parameters. These technologies, referred to as Energy Efficiency Measures (EEMs), cause a reduction in the
load profiles of the end-uses presented in the prior section. In this section we derive estimates of technical and

economic potential.

Technical Potential

Technical potential refers to the amount of energy efficiency that could be obtained if all EEMs were adopted
without regard to costs. This level of savings represents the upper limit of energy efficiency opportunity. Our
estimate of technical potential assumes that all customers in each sector use the most efficient available electric
technology for each end-use. The base to which the technical potential is referenced is electric energy use in the
test year, 2011, normalized to long-term average temperatures. This base is fundamental to any estimate of
technical potential. In principle the base represents the current practice including all codes and standards currently
in place. However, in this technical potential estimate, the standards in place include a phase out of most
incandescent light bulbs in the 2011 to 2016 time period. When it is complete, sometime after 2016, this phase out
of incandescent lighting is expected to lead to reasonably significant energy reductions of the order of 2 to 4 percent

for the residential sector and 3 to 5 percent for the commercial sector.

The test year, 2011, does not include the full physical effects of this mandated more efficient lighting because the
switch to the more efficient lighting has just begun and is nowhere near complete. Therefore, the technical
potential as referenced to the 2011 base will slightly overstate the future savings due to lighting improvements since
the 2011 base year uses more energy for lighting than it is expected to in the near future, based on current
standards. Therefore, the lighting savings component of the technical potential reported here has been de-rated to
represent the savings potential relative to the more efficient lighting situation that will prevail in the near future
when the full effects of the new lighting standards are realized. This is not a large change in the full scheme of
things, but it is necessary in order to align the technical potential model to the utility forecast which includes the

effects of the current lighting standards.

This lighting efficiency change is the only efficiency change that is being specially treated in this technical potential
estimate. It is probable that there will be other future energy efficiency codes and standards, but these future
efficiency improvements are currently not specifically known. If future standards come into effect, they will be
considered as contributing fully to the technical potential. Likewise, there will probably be other spontaneous
efficiency improvements in various commercial and industrial sectors, but these improvements are speculative at

the current time. So in the interest of keeping this analysis reasonably simple, the end-use energy efficiency in all
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twenty four analysis sectors is assumed to remain constant; this is commonly referred to as a “frozen efficiency”

analysis.

Conspicuously, this technical potential estimate does not include changes in energy use in response to changes in
energy costs: price elasticity effects. The focus of this analysis is on the savings due to physical measures that
reduce energy use without diminishing comfort factors. We recognize that there can be significant energy use
changes due to energy price changes, but these price elasticity related changes are not considered as being part of

the technical potential.

We have restricted our analysis to technologies meeting existing electric end-uses more efficiently. The technical
potential derived in this analysis does not consider fuel switching technologies, but there are significant interactions
between electric efficiencies and gas usage. In particular, envelope or equipment efficiencies intended to reduce
cooling energy will also often reduce the use of gas for space heating. Interior lighting efficiencies and appliance

efficiencies can actually increase the use of gas for space heating.

The technical potential is derived by applying all the efficiency measures at once in the energy model, so that
interactions between measures are properly accounted for. For estimating the total technical potential, all the
measures are applied as a package. In developing technical potential, we apply several EEMs at the same time,
such as, the replacement of electric furnaces by heat pumps, leak tested ducts, improved lighting, and hot water
flow reduction. The result of applying all these EEMs is shown in Figure 12. This figure is used to illustrate the
derivation of technical potential and shows the energy use patterns for customers with electric furnaces that upgrade

to a heat pump.

Residential Energy Model

\ Electric Furnace
o —&— Heat Pump

20 30 40 50 60 70 80 90
Mean Month Temperature, deg F

Figure 12. Residential Technical Potential Models

Figure 12 shows model results for two space heating options for an average building in the residential sector. In an
energy use model of this sort, the lines specify the average daily electric usage given a particular average monthly
outdoor temperature. The model can then be changed to represent physical changes to the building. Typically
these models will be used to estimate the normal annual energy use by evaluating the model at each of the average

monthly temperatures in a normal year.
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In this illustration, the blue line is the current building energy performance model of a residential customer with an
electric furnace. It shows a minimum electric energy use of about 23 kWh per day when the mean month
temperature is in the 55-65°F range. In this temperature range, the building is neither heating nor cooling so this
minimum is taken as the base load usage including lights, electronics, refrigeration, and all other electricity uses.
As it gets colder, the electric usage for heating increases to about 120 kWh per day when it is on average 30°F
outside. As the monthly temperature increases in the summer, the energy usage for cooling increases until it is

about 50 kWh per day when the average monthly temperature is 80°F.

The red line shows what happens as the electric furnace is replaced by a heat pump and more efficient
showerheads, lighting, and appliances are used. This more efficient building shows a lower base load energy use
due to the efficient showerheads and more efficient lights and appliances. In addition, it shows significantly lower
temperature sensitivity due to a more efficient space heating and cooling. In this example, the initial electric energy
use of 20,600 kWh per year is reduced to 12,500 kWh per year. As is evident in Figure 12, most of the savings are

associated with the improved heating efficiency.

There is a well developed community of interest and capability directed at residential space heat and water heating
efficiency. In most retrofit programs, heating efficiency is approached in the same treatment from its three logical
avenues: better thermal conversion and distribution efficiency, lower thermal and infiltration losses, and better
controls. The water heating savings potential is made up of savings from lower flow fixtures, lower tank standby
losses, and improved water heating efficiency from hot water heat pumps and solar water heat. One of the largest
components of residential potential is the use of a higher thermal conversion efficiency afforded by efficient heat
pumps and air conditioners coupled to a leak tested duct system. The next largest component is lighting savings

followed closely by the improved thermal shell of the structure and water heating savings.

Non-residential buildings have more complex controls than typical residential applications. Usually, there will be a
boiler. Often there will be a designated energy manager. This type of situation has been the focus of energy
management contractors because there are large enough energy flows to create significant dollar savings. The
largest elements of savings for this group are associated with improved lighting efficiency and improved controls
and motors for manufacturing customers. The thermal integrity of the shell in this group is subject to improvement

especially with respect to infiltration.

Figure 13 shows the effect of applying maximum reasonable improvements to every residential and non-residential
building. This reasonably aggressive application of efficiency technology leads to the technical potential shown in
Table 14 below. The technical potential line shows base case energy usage after applying energy efficiency
measures. When solar is included, residential technical potential includes application of solar technologies with
solar water heat on half the buildings and a 2 kW solar electric array on one-third of the buildings. Non-residential

technical potential includes installation of 50 kW solar electric arrays on fifteen percent of buildings.

Page 22



Duke Energy Ohio: Market Assessment and Action Plan for Electric DSM Programs January 7, 2013

2,000

1,800

1,600 N / \ Z

1,200

1,000 — — ~
800
600
400
200

kWh (millions)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Figure 13. Technical Potential with Solar by Month (2012)
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It should be noted that solar electric technology is technically fully mature. In principle, it could be maximally
applied without regard for cost to create a technical potential savings of 100 percent. While this argument is
technically accurate, we have resisted carrying the argument this far. Nevertheless, the solar potential noted here

reflects an aggressive solar deployment.

For an electric utility the second aspect of the technical potential pertains to changes in demand proceeding from
the efficiency measures. In general, changes in demand will vary from hour-to-hour and month-to-month. We
have estimated an hourly demand curve for the average day of each month for the base case and for the technical
potential case. Figure 14 shows the hourly demand curves for July and Figure 15 shows January to illustrate

cooling and heating demand, respectively.
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Figure 14. Technical Potential with Solar for Demand Reduction — July
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Figure 15. Technical Potential with Solar for Demand Reduction — January
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This is because winter heating savings are quite strong. A summary of the technical potential is presented in Table

14 which reports the total technical potential in terms of load at the meter after transmission and distribution losses.

The technical potential estimates for demand savings are expressed for cases including and excluding the extensive

solar photovoltaic (PV) which is included as technically achievable. The technical potential excluding PV still

includes energy savings associated with solar hot water and solar passive space heating (solar siting). Our analysis

of technical potential shows that it is technically possible to cut usage and demand significantly. However, these

estimates are not realistic estimates of actual reductions because they are unconstrained by market, behavioral and

budget considerations.

Table 14. Summary of Technical Potential Over 5, 10 and 20 Year Planning Horizons

2012 2017 2022 2032

Base Case Energy Usage (millions kWh) 18,587 20,563 21,693 | 23,878
Technical Potential - Including Solar (millions kWh) 5,760 6,373 6,734 7,455
Percent 31% 31% 31% 31%
Technical Potential - Excluding Solar (millions kWh) 4,818 5,327 5,627 6,224
Percent 26% 26% 26% 26%
Base Case Summer System Peak Load (MW) 3,899 4,350 4,608 5,129
Technical Potential - Including Solar PV (MW) 1,284 1,421 1,505 1,677
Percent 33% 33% 33% 33%
Technical Potential - Excluding Solar PV (MW) 1,059 1,174 1,244 1,340
Percent 27% 27% 27% 26%
Base Case Winter System Peak Load (MW) 2,783 3,113 3,300 3,675
Technical Potential - Including Solar PV (MW) 1,043 1,161 1,230 1,371
Percent 37% 37% 37% 37%
Technical Potential — Excluding Solar PV (MW) 1,000 1,113 1,180 1,316
Percent 36% 36% 36% 36%
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It is important to understand the variation of technical potential with time. In Figure 16 base case energy usage is
broken down between core usage, usage that remains after removing technical potential, and potential energy
savings from energy efficient retrofits, energy efficient new construction, and solar. In this figure the retrofit
potential, red, remains constant over time. The new construction potential, the green wedge, increases in proportion
to the amount of new construction. The solar potential increases slightly with time as more treeless building sites
are used. As later analysis will show, the solar potential is beyond the immediate cost effectiveness limit. But this
category of potential is technically sound, very large, and homogenous. It may reasonably become cost effective

within the 20-year planning window, and it is important to understand the role and size of this resource in the larger

picture.
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Figure 16. Technical Potential over Planning Horizon
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Energy Efficiency Measure Assessment

In order to evaluate technologies for their potential in electric DSM programs it is necessary to compile detailed
information at the EEM level of detail. An EEM is a device or action that causes a drop in energy usage. The
objective of EEM assessment or screening is to determine the likely set of cost effective measures which can then
be used to populate DSM programs that deliver savings through standalone or bundled EEMs. An important by-
product of this screening is the information necessary to construct a DSM supply curve for determining economic
potential. Measure savings and the associated energy efficiency supply curves are “gross” savings meaning they

have not been adjusted for free riders.

Our list of EEMs and assumptions was developed through an integrated approach that combined an extensive
review of industry literature, the detailed analysis of DEO loads described earlier, and our own expert opinion.
These assumptions and sources are documented in the appendixes. The assumptions required to calculate EEM
cost effectiveness are shown in Table 15 for residential and Table 16 for non-residential. Each of these tables uses
a standard layout to present the assumptions used to calculate real levelized cost (RLC) per kWh. A discussion of

the cost effectiveness approach used to evaluate EEMs follows these two tables.

Descriptions of the columns in Table 15 and Table 16 are presented below.

End-Uses Unique EEM reference number.

EEM Description Brief description of the EEM. See the appendixes for a more detailed
description.

EEM Reference Code to uniquely identify an EEM in this project.

Application For residential measures only, describes the segment of residential sector

where the EEM assumptions are applicable. For example, the same EEM
may have different assumptions for single family and multifamily

applications.
Annual kWh Savings Annual kWh savings (gross) per customer site.
Incremental Cost The incremental cost of installing the EEM at the typical customer site,

including any incremental equipment and labor expenses.

Note: “incremental” refers to the costs over and above what would have
been expended for a standard efficiency measure. All costs are in 2012
dollars.

Annual O&M Annual operation and maintenance (O&M) expenses over and above the
O&M expenses incurred for standard efficiency measures. Most EEMs have
zero incremental O&M expenses.

Measure Life The average expected life of the measure.

Real Levelized Cost The incremental cost and annual O&M expressed as a constant annual
payment over the life of the measure and then divided by the annual savings.
Real levelized cost provides a way of comparing EEMs with different
attributes such as measure life on the same scale. No overhead or program
cost is included at this point in the analysis.
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Table 15. DSM Technology Assessment, Residential

Real
Annual Incremental Annual | Measure | Levelized
EEM kWh Cost O&M Life Cost
End-Uses EEM Description Reference Application Savings (dollars) (dollars) (years) ($/kWh)
1. Customer-
Sited
Generation Combined Heat Power, micro CHP R-1 All 5,000 10,000 25 15 0.2037
2. Residential Elec Furnace to SEER 16 H Pump R-2 Elec SF 8,000 3,750 100 15 0.0591
Space Resist to SEER 16 Heat Pump R-3 Elec SF 6,800 8,500 100 15 0.1389
Conditioning Elec Furnace to SEER 16 H Pump R-4 Elec MF 6,471 2,813 100 15 0.0586
Resist to SEER 16 Heat Pump R-5 Elec MF 5,500 6,375 100 15 0.1334
Refrig Charge/Duct Tune-Up R-6 Elec 1,200 300 0 10 0.0331
Refrig Charge/Duct Tune-Up R-7 Gas 300 300 0 10 0.1324
SEER 13 to SEER 16 Heat Pump R-8 SF Elec New 800 643 0 20 0.0671
SEER 13 to SEER 16 Heat Pump R-9 MF Elec New 700 643 0 20 0.0766
SEER 13 to SEER 16 CAC R-10 SF Gas New 400 515 0 20 0.1073
SEER 13 to SEER 16 CAC R-11 MF Gas New 350 515 0 20 0.1226
Efficient Window AC R-12 All 200 161 0 13 0.0880
Cool Roofs R-13 Elec 560 340 0 20 0.0506
EE Windows R-14 Elec 1,334 2,680 0 25 0.1492
Programmable Thermostats R-15 Elec 700 200 0 10 0.0378
Ceiling Insulation (R6-R30) R-16 Elec 1,800 1,200 0 25 0.0495
Ceiling Insulation (R6-R30) R-17 Gas 300 1,200 0 25 0.2970
House Sealing using Blower Door R-18 Elec 1,000 500 0 10 0.0662
House Sealing using Blower Door R-19 Gas 200 500 0 10 0.3310
Ground Source Heat Pump R-20 Elec 3,300 7,504 100 25 0.1992
Wall Insulation (R3-R11) R-21 Elec 2,100 1,700 0 25 0.0601
Wall Insulation (R3-R11) R-22 Gas 400 1,700 0 25 0.3156
Solar Siting/Passive Design R-23 New Elec 1,500 536 0 25 0.0265
Energy Star Manufactured Home R-24 New 5,000 2,500 0 25 0.0371
Energy Star Construction R-25a New Elec 3,972 3,000 0 25 0.0561
Major Remodel R-25b Elec 3,939 3,000 0 25 0.0566
Window Film R-26 Elec 400 125 0 5 0.0731
3. Load Eliminate Old Appliances R-27 All 1,150 180 0 5 0.0366
Management Set Back HVAC with Ceiling Fan R-28 All 250 86 0 10 0.0456
4. Residential Energy Star Clothes Washers R-29 All 400 116 0 18 0.0257
Appliances Energy Star Dish Washers R-30 All 75 54 0 10 0.0946
Energy Star Refrigerators R-31 All 91 60 0 18 0.0584
Pool Pumps R-32 All 640 180 0 10 0.0372
5. Residential Efficient Residential Lighting R-33 All 440 32 0 7 0.0128
Lighting Daylighting Design R-34 New Elec 750 536 0 25 0.0531
Occupancy Controlled Outdoor Lighting| R-35 All 250 107 0 10 0.0568
Residential Outdoor Lighting R-36 All 1,000 500 0 15 0.0497
6. Water Heating | Tank Wrap, Pipe Wrap and Water
Temp Setpoint R-37 All 200 50 0 10 0.0331
Low Flow Fixtures R-38 All 600 27 0 10 0.0059
Heat Pump Water Heaters R-39 All 2,400 1,800 0 15 0.0745
Tankless Water Heaters R-40 All 400 850 0 18 0.1884
Solar Water Heaters R-41 All 2,900 6,000 21 25 0.1610
Efficient Plumbing R-42 New Elec 500 536 0 25 0.0796
7. Miscellaneous Ductless Heat Pump R-43 Elec 3,425 3,000 100 15 0.1162
Technologies Drain HX R-44 Elec 800 800 0 20 0.0834
Smart Plug R-45 All 250 40 0 10 0.0212
Heat Pump Pool Heater R-46 All 8,000 4,000 10 15 0.0509
Customer Report R-47 All 193 0 8 1 0.0415
Solar PV R-48 All 3,000 12,000 0 25 0.2970
In Home Display R-49 All 394 200 0 8 0.0801

Note: Dollar amounts are expressed in 2012 dollars.

Page 27




Duke Energy Ohio: Market Assessment and Action Plan for Electric DSM Programs January 7, 2013

Table 16. DSM Technology Assessment, Non-Residential

Real
Annual Incremental | Annual | Measure | Levelized
EEM kWh Cost Oo&M Life Cost
End-Uses EEM Description Reference Savings (dollars) (dollars) | (years) ($/kWh)
1. Customer-Sited
Generation Combined Heat and Power, CHP C-1 2,000,000 300,000 75,000 25 0.0486
2. C&l Space Small HVAC Optimization and Repair C-2 5,617 1,200 50 5 0.0589
Conditioning Commissioning - New C-3 39,379 6,300 0 5 0.0374
Re/Retro-Commissioning Lite C-4 26,253 1,500 0 5 0.0134
Low-e Windows 1500 ft2 New C-5 15,000 4,500 0 25 0.0223
Low-e Windows 1500 ft2 Replace C-6 15,000 30,000 0 25 0.1485
Premium New HVAC Equipment C-7 13,126 6,084 250 15 0.0651
Large HVAC Optimization and Repair C-8 13,126 4,488 0 5 0.0800
Window Film C-9 832 260 0 5 0.0731
5. Design (new) Integrated Building Design C-10 65,632 22,236 0 25 0.0252
Efficient Package Refrigeration C-11 26,253 3,892 0 15 0.0147
6. Motors & Drives Electronically Commutated Motors C-12 10,501 3,507 0 15 0.0332
Premium Motors C-13 3,745 412 0 15 0.0109
Variable Speed Drives, Controls and Motor
Applications Tune-Up C-14a 52,506 45,222 0 15 0.0856
Single Application VSD C-14b 1,200 200 0 15 0.0166
7. Power Distribution Energy Star Transformers C-15 3,938 319 0 18 0.0072
Efficient AC/DC Power C-16 3,938 293 0 5 0.0174
9. Lighting Efficient Outdoor Lighting C-17 3,000 1,500 -50 20 0.0250
New Efficient Lighting Equipment C-18 21,002 6,629 0 18 0.0280
Retrofit Efficient Lighting Equipment C-19 21,002 8,286 0 18 0.0350
LED Exit Signs C-20 1,470 270 0 10 0.0243
LED Traffic Lights (10) C-21 5,000 2,000 -400 10 -0.0270
Perimeter Daylighting C-22 7,876 6,690 0 18 0.0753
10. Water Heating Low Flow Fixtures C-23 6,000 1,000 0 10 0.0221
Solar Water Heaters C-24 2,500 6,000 20 25 0.1862
Heat Pump Water Heaters C-25 2,000 2,000 20 18 0.0986
11. Cooking and Laundry HE Food Prep and Holding C-26 3,884 1,100 60 12 0.0482
Energy Star Commercial Clothes Washer C-27 1,845 1,041 20 10 0.0856
Restaurant Commissioning Audit C-28 21,002 1,550 0 5 0.0173
13. Other Grocery Refrigeration Tune-Up and
Improvements C-29 15,752 2,986 0 5 0.0443
Refrigeration Casework Improvements C-30 13,126 4,332 10 10 0.0445
VendingMiser® C-31 1,000 215 0 10 0.0285
Network Computer Power Management C-32 5,251 338 0 2 0.0348
Solar Electric C-33 55,000 220,000 0 25 0.2970
Note: Dollar amounts are expressed in 2012 dollars.
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Cost Effectiveness’
Cost effectiveness of each EEM is measured by the real levelized cost per kWh. Real levelized cost expresses the

total incremental cost and any annual operation and maintenance expense as a constant annual payment over the life
of the measure divided by annual savings.'® The advantage of RLC is that it normalizes for differences in measure
life and other EEM attributes to provide a means of comparing EEMs in terms of their relative cost effectiveness.
As will be demonstrated in the next section, RLC also provides a convenient method for determining economic

potential.

Assumptions on average annual savings, installed cost and measure life come from many sources, including the
energy modeling work conducted as part of this project using segment-specific billing data for Duke Energy
customers.'' In other words, our annual savings estimates are linked and consistent with the modeled loads
reported in the Market Assessment section of this report. Incremental cost for the EEM screening step includes the
incremental costs of installing the measure. Depending on the measure, this could be simply the cost of the high
efficiency measure over and above the standard efficiency option. In other cases installation labor and site
modifications may also be required for the high efficiency model and, hence, would be included in incremental
cost. At this stage of analysis (EEM screening), the costs do not include program administration, implementation

and evaluation. Tax credits are also not considered at this stage of the analysis.

It should be pointed out that program design may have an impact on some of the EEM screening assumptions. An
owner-installed delivery option, for example, may result in lower installed cost than a contractor installation but
may also result in higher savings degradation rates, depending on the measure. Such tradeoffs are important
program design considerations but beyond the scope of EEM analysis. For the purposes of this stage of analysis the

EEM assumptions provide a reasonable starting point for our assessment of energy efficiency options.

Energy efficiency measures in Table 15 and Table 16 have been grouped by major end-use categories. Measures
considered in the screening include combined heat and power (cogeneration) and solar electric. In principle these
measures can provide very large energy savings, but they are usually not cost effective. They are included in this
screening to keep a broad perspective in the analysis and to reach toward a more full understanding of the

possibilities and physical limits of potential.

’ Two types of cost effectiveness analysis are presented in this report. This section deals only with technology assessment
using levelized cost. More comprehensive analysis is required at the program level. See Appendix B for a discussion of each
type of cost effectiveness analysis.

' The formula for this calculation is presented in Appendix B. A real discount rate of 5.46 percent was used based on the DEO

weighted average cost of capital.

" The modeling is described in more detail in Appendix A and EEM assumptions are described in their respective appendixes.
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Cost Effectiveness Rankings
The residential and non-residential measures are ranked by cost effectiveness in Table 17 and Table 18,

respectively. Descriptions of the columns in these tables are presented below.

EEM Reference Unique EEM reference number.
EEM Description Brief description of the EEM. See appendixes for a more detailed description.
Application For residential measures only, describes the segment of residential sector where

the EEM assumptions are applicable. For example, the same EEM may have
different assumptions for single family and multifamily applications.
Real Levelized Cost The incremental cost and annual O&M expressed as a constant annual payment
($/kWh) over the life of the measure and then divided by the annual savings. Entries in
the EEM ranking table are sorted from least cost (lowest RLC) to highest cost
measures. No overhead or program cost is included at this point in the analysis.

Annual Savings per Site Annual kWh savings (gross) per customer site.
(kWh)
Potential Sites An estimate of the potential number of customer sites that could have the EEM

installed without regard to cost. See appendixes for more information on
determining this estimate for each measure.
Potential Annual Savings Total annual energy savings potential in MWh derived by multiplying the
(Measure and Cumulative) = annual savings per site by the number of potential sites.
(million kWh)

It is apparent in Table 17 that many of the lower cost measures are retrofit measures and some efficient appliances
(notably washers and lighting). Some measures with large technical potential are shown to have moderate to high

cost (e.g. heat pump water heaters and solar water heaters).
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Table 17. Ranked Measures, Residential

Potential
Real Annual Annual Savings
Levelized | Savings (million kWh)
EEM Cost per Site | Potential Cumul-
Reference | EEM Description Application | ($/kWh) (kWh) Sites Measure ative

R-38 Low Flow Fixtures All 0.006 600 165,246 99.1 99
R-33 Efficient Residential Lighting All 0.013 440 258,040 113.5 213
R-45 Smart Plug All 0.021 250 123,935 31.0 244
R-29 Energy Star Clothes Washers All 0.026 400 165,246 66.1 310
R-23 Solar Siting/Passive Design New Elec 0.027 1500 49,574 74.4 384

R-6 Refrig Charge/Duct Tune-Up Elec 0.033 1200 82,623 99.1 483

Tank Wrap, Pipe Wrap and Water Temp

R-37 Setpoint All 0.033 200 289,181 57.8 541
R-27 Eliminate Old Appliances All 0.037 1150 82,623 95.0 636
R-24 Energy Star Manufactured Home New 0.037 5000 17,833 89.2 725
R-32 Pool Pumps All 0.037 640 103,684 66.4 792
R-15 Programmable Thermostats Elec 0.038 700 82,623 57.8 849
R-47 Customer Report All 0.041 193 206,558 39.9 889
R-28 Set Back HVAC with Ceiling Fan All 0.046 250 148,119 37.0 926
R-16 Ceiling Insulation (R6-R30) Elec 0.050 1800 41,312 74.4 1,001
R-36 Residential Outdoor Lighting All 0.050 1000 24,787 24.8 1,026
R-13 Cool Roofs Elec 0.051 560 99,148 55.5 1,081
R-46 Heat Pump Pool Heater All 0.051 8000 8,262 66.1 1,147
R-34 Daylighting Design New Elec 0.053 750 47,673 35.8 1,183
R-25a Energy Star Construction New Elec 0.056 3972 49,574 196.9 1,380
R-25b Major Remodel Elec 0.057 3939 24,983 98.4 1,478
R-35 Occupancy Controlled Outdoor Lighting All 0.057 250 183,829 46.0 1,524
R-31 Energy Star Refrigerators All 0.058 91 413,115 37.6 1,562

R-4 Elec Furnace to SEER 16 H Pump Elec MF 0.059 6471 13,220 85.5 1,647

R-2 Elec Furnace to SEER 16 H Pump Elec SF 0.059 8000 13,220 105.8 1,753
R-21 Wall Insulation (R3-R11) Elec 0.060 2100 76,013 159.6 1,913
R-18 House Sealing using Blower Door Elec 0.066 1000 52,879 52.9 1,966

R-8 SEER 13 to SEER 16 Heat Pump SF Elec New 0.067 800 57,836 46.3 2,012
R-26 Window Film Elec 0.073 400 8,262 33 2,015
R-39 Heat Pump Water Heaters All 0.075 2400 123,935 297.4 2,313

R-9 SEER 13 to SEER 16 Heat Pump MF Elec New 0.077 700 33,049 23.1 2,336
R-42 Efficient Plumbing New Elec 0.080 500 16,525 8.3 2,344
R-49 In Home Display All 0.080 394 16,525 6.5 2,350
R-44 Drain HX Elec 0.083 800 82,623 66.1 2,417
R-12 Efficient Window AC All 0.088 200 164,865 33.0 2,450
R-30 Energy Star Dish Washers All 0.095 75 518,418 38.9 2,488
R-10 SEER 13 to SEER 16 CAC SF Gas New 0.107 400 81,735 32.7 2,521
R-43 Ductless Heat Pump Elec 0.116 3425 43,126 147.7 2,669
R-11 SEER 13 to SEER 16 CAC MF Gas New 0.123 350 61,967 21.7 2,691

R-7 Refrig Charge/Duct Tune-Up Gas 0.132 300 82,623 24.8 2,715

R-5 Resist to SEER 16 Heat Pump Elec MF 0.133 5500 17,351 954 2,811

R-3 Resist to SEER 16 Heat Pump Elec SF 0.139 6800 12,435 84.6 2,895
R-14 EE Windows Elec 0.149 1334 57,836 77.2 2,972
R-41 Solar Water Heaters All 0.161 2900 123,935 359.4 3,332
R-40 Tankless Water Heaters All 0.188 400 14,812 5.9 3,338
R-20 Ground Source Heat Pump Elec 0.199 3300 24,787 81.8 3,420

R-1 Combined Heat Power, micro CHP All 0.204 5000 826 4.1 3,424
R-17 Ceiling Insulation (R6-R30) Gas 0.297 300 165,246 49.6 3,473
R-48 Solar PV All 0.297 3000 214,820 644.5 4,118
R-22 Wall Insulation (R3-R11) Gas 0.316 400 155,636 62.3 4,180
R-19 House Sealing using Blower Door Gas 0.331 200 206,558 413 4,221

Note: Dollar amounts are expressed in 2012 dollars.
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Generally measures that pertain to efficient new construction are reasonably cost effective because EEMs can be

installed at the time of construction with low incremental cost impacts.

The non-residential measures are ranked in Table 18 by cost effectiveness. Measures pertaining to building
efficient new stock are generally cost effective. Also, measures associated with tuning and properly maintaining
HVAC and refrigeration equipment are generally cost effective. Lighting, new design and commissioning are both

cost effective and large. The highest cost measures are heat pump water heaters, solar water heat and solar

photovoltaic.
Table 18. Ranked Measures, Non-Residential
Real Annual Potential
Levelized Savings Annual Savings
EEM Cost Per Site Potential (million kWh)
Reference | EEM Description ($/kWh) (kWh) Sites Measure | Cumulative
C-21 LED Traffic Lights (10) -0.027 5,000 19,295 96.5 96
C-15 Energy Star Transformers 0.007 3,938 6,615 26.1 123
C-13 Premium Motors 0.011 3,745 3,859 14.5 137
C-4 Re/Retro-Commissioning Lite 0.013 26,253 8,269 217.1 354
C-11 Efficient Package Refrigeration 0.015 26,253 2,756 72.4 426
C-14b Single Application VSD 0.017 1,200 8,269 9.9 436
C-28 Restaurant Commissioning Audit 0.017 21,002 1,654 34.7 471
C-16 Efficient AC/DC Power 0.017 3,938 13,782 543 525
C-23 Low Flow Fixtures 0.022 6,000 4,196 25.2 551
C-5 Low-e Windows 1500 ft2 New 0.022 15,000 4,354 65.3 616
C-20 LED Exit Signs 0.024 1,470 19,295 28.4 644
C-17 Efficient Outdoor Lighting 0.025 3,000 11,026 33.1 677
C-10 Integrated Building Design 0.025 65,632 8,269 542.7 1,220
C-18 New Efficient Lighting Equipment 0.028 21,002 13,782 289.5 1,509
C-31 VendingMiser® 0.028 1,000 2,756 2.8 1,512
C-12 Electronically Commutated Motors 0.033 10,501 2,756 28.9 1,541
C-32 Network Computer Power Management 0.035 5,251 16,538 86.8 1,628
C-19 Retrofit Efficient Lighting Equipment 0.035 21,002 13,782 289.5 1,917
C-3 Commissioning - New 0.037 39,379 0 0.0 1,917
Grocery Refrigeration Tune-Up and
C-29 Improvements 0.044 15,752 551 8.7 1,926
C-30 Refrigeration Casework Improvements 0.044 13,126 551 7.2 1,933
C-26 HE Food Prep and Holding 0.048 3,884 1,654 6.4 1,940
C-1 Combined Heat and Power, CHP 0.049 2,000,000 30 60.0 2,000
C-2 Small HVAC Optimization and Repair 0.059 5,617 13,782 77.4 2,077
C-7 Premium New HVAC Equipment 0.065 13,126 5,513 72.4 2,150
C-9 Window Film 0.073 832 551 0.5 2,150
C-22 Perimeter Daylighting 0.075 7,876 11,026 86.8 2,237
C-8 Large HVAC Optimization and Repair 0.080 13,126 3,078 40.4 2,277
C-27 Energy Star Commercial Clothes Washer 0.086 1,845 2,205 4.1 2,281
Variable Speed Drives, Controls and
C-14a Motor Applications Tune-Up 0.086 52,506 5,513 289.5 2,571
C-25 Heat Pump Water Heaters 0.099 2,000 3,308 6.6 2,577
C-6 Low-e Windows 1500 ft2 Replace 0.149 15,000 2,756 41.3 2,619
C-24 Solar Water Heaters 0.186 2,500 3,308 8.3 2,627
C-33 Solar Electric 0.297 55,000 11,026 606.4 3,233
Note: Dollar amounts are expressed in 2012 dollars.
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Economic Potential

Economic potential is defined as the total energy savings available at a specified long-term avoided cost of energy.
Technologies with levelized costs that are lower than the avoided cost of energy are included in estimates of
economic potential. A DSM supply curve provides a flexible framework for presenting economic potential that
reflects the direct relationship between the long-term marginal cost of energy supply and energy efficiency
potential. Unlike point estimates, DSM supply curves show the economic potential at several levels of marginal
supply cost. The incremental cost of measures does not include program delivery and administration expenses that
will be required to actually achieve energy savings. In order to provide a more realistic estimate of the economic
potential, a 30 percent adder for program delivery expenses is added to incremental measure costs. Although the 30
percent adder is based on program budgets developed for other studies, it is meant as a rough estimate of the cost of
actually acquiring the DSM resource. More refined estimates of program costs will be developed in the next

section.

The DSM supply curve for residential is shown in Figure 17 which shows the cumulative kWh savings from all
measures listed in Table 17 with a levelized cost less than the corresponding point on the graph. Two supply curves
are presented, one that only includes the incremental measure cost and one with an adder for program delivery
costs, as described above. Since the supply with program delivery costs is more realistic of actual costs, it will be

used to estimate the economic potential for this study.
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Figure 17. Residential DSM Supply Curve

Duke Energy’s marginal cost of avoided supply depends on the load shape and longevity of savings.'? Using
$0.075 per kWh as an approximate marginal cost of supply, residential economic potential is estimated at 1.5

billion kWh annually.

12 Marginal cost of supply varies by time of day and season and the amount of avoided peak load. Since different measures
have different load shapes, they also have different marginal supply cost. When measures are grouped into programs, these
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The DSM supply curve for non-residential is shown in Figure 18 and, like residential, represents an alternate format

for the information in Table 18.
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Figure 18. Non-Residential DSM Supply Curve

Figure 18 shows that much of the non-residential efficiency savings are available at levelized costs of less than
$0.05 per kWh. Using an approximate marginal cost of supply of $0.075, we estimate annual economic potential in
the non-residential sector to be 2.0 billion kWh. Our estimate of total economic potential in both segments is 3.5
billion kWh annually at $0.075 marginal cost of supply. Both the residential and non-residential DSM supply
curves show a diminishing return as the levelized cost rises above $0.10 per kWh. Economic potential is shown at

various points along the supply curve in Table 19.

Table 19. Economic Potential (millions of kWh) at Varying Levelized Costs

Levelized Non-

Cost ($’kWh) | Residential | Residential Total
0.050 849 1,917 2,767
0.060 926 1,933 2,860
0.070 1,183 2,000 3,183
0.075 1,524 2,000 3,524
0.080 1,913 2,077 3,990
0.090 2,012 2,150 4,161
0.100 2,336 2,237 4,573

Estimates of economic potential show which technologies are cost effective to install at a certain level of avoided
cost given the installed incremental cost, program delivery costs and expected savings. One limitation of the
approach is the application of one avoided cost to all measures. Differences in the shape of energy savings can lead

to large differences in avoided costs between measures. This level of analysis is reflected in program cost

differences are reflected in the breakeven marginal cost of energy supply for that program which represents the cost that the
program must fall under in order to be cost effective.
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effectiveness but is not considered at this stage of the analysis. For this reason the cost effectiveness of measures

should be tested within the context of whole program designs when developing a program portfolio.

While useful for understanding the potential for cost effective energy efficiency, economic potential does not fully
consider barriers to adoption that are encountered in the actual delivery of energy efficiency programs. Examples
of adoption barriers are customer awareness of technologies, incentives and programs, customer acceptance of
newer technologies over standard practices and delivery channel limitations. Some, though not all, of these barriers

can be partially or fully overcome with greater program spending.

In the early stages of a new energy efficiency program these barriers may only be encountered at insignificant
levels or not experienced at all. Initial program spending is adequate to make early participants aware of program
opportunities. Early participants also tend to be more accepting of efficient technology. Also, the delivery
channels are adequate for achieving the participation targets. As higher levels of participation are achieved,
additional efforts are often required to make customers aware of program and technology features and to overcome
skepticism concerning the adequacy of new technologies. Investments in the delivery channel such as training to

increase the number of qualified trade allies may also be required.

What this means is that the marginal cost of acquiring additional customers into a program rises as more and more
customers from the target customer segment are treated by the program. Estimates of economic potential typically
include a flat level of program delivery and overhead costs based on current understanding of program costs.
Consequently, estimates of economic potential tend to overstate what is actually cost effective in the latter stages of
customer adoption. This is also true of the estimate of economic potential in this report. While they have their
limitations, estimates of technical and economic potential are still useful concepts for defining the relative
magnitude of opportunities. Achievable potential (energy savings given specific program designs and annual
participation targets refined from experience) provides the best estimate of how much energy efficiency might be
actually delivered in any given year. The achievable potential stemming from specific programs operated over a

five-year period is presented in the next section of this report.
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DSM PROGRAMS

Specific programs for acquiring economic potential identified in the previous section of this report are presented in
this section. Program plans include estimates of participants, savings and costs and represent an “action plan” that
provides an estimate of achievable DSM potential over five years (2013-2017). Programs proposed in this section
of the report are designed to save kWh and to control electrical load (kW). Programs are designed as bundles of
related energy savings measures and/or demand reduction measures. In program development the cost
effectiveness of specific program designs was tested. A discussion of the cost effectiveness analysis and the results
is presented in the next section of this report. The program designs presented below represent a viable and cost-
effective portfolio for acquiring significant DSM savings over the next five years. The company will, of course,

make the final selection of programs to be submitted for regulatory approval and implementation."

Today, DSM programs are commonly managed with a small internal staff who are responsible for program delivery
agents (program vendors) who then do most of the work to implement the programs. This work includes
developing relationships essential to increase customer participation rates, to carry out the required day-to-day
operations, and to perform the work of data entry for program tracking.'* Within this management model, there
will be a need to provide sufficient internal DSM staff that will insure that program controls are effective and that

the responsibilities and lines of accountability of vendors to the company are kept crystal clear.

The following programs are oriented within current regulatory directives to capture cost-effective opportunities
from the Energy Efficiency Measures (EEMs) identified earlier in this report. Each of the program plans presented
in this section contains information on program design and participation, expected savings, tracking concerns, and
implementation budgets. This information is organized as follows:

e Description of program design including measures and incentives. This description leads off each program
plan.

e Rationale for the program. This is a brief description of the logic of the program.

e Participation and measures included in the program provides a discussion of the expected participants and
energy savings. Number of participants and savings are shown in the Program Participation and
Achievable Potential section beginning on page 65.

e Marketing Plans. A brief description of suggested marketing efforts specific to the program."

e Program Tracking Considerations

e Budget Assumptions. Assumptions and considerations used to develop program budgets. Annual program
spending estimates are presented in the Program Cost Effectiveness section beginning on page 68.

B For programs ultimately selected and approved, full program designs are provided by implementation contractors for
programs not run internally. Competing vendors propose full program designs in their bid package. The final program
designs (the ones actually implemented) will be based on the planned design as approved by the Commission, the scope of
work developed by Duke Energy, and the selected vendor’s proposal.

'* The program tracking system is usually best internal to the company rather than each vendor bringing their own system (so it
will be consistent across programs) with a requirement for each vendor to enter the required detailed input.

"> While marketing is addressed for each program, we recommend bundling the programs so that, from a customer perspective,
there are fewer options. Although programs will be selected and evaluations performed on the individual programs, for
customers, a simplified menu approach is more appropriate.
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Note that in some of the program descriptions organizational or product names are given. These are not

recommendations of specific groups or brands, but are included as links for developing further information.

Program Assumptions

In this section the essential characteristics of each program are presented. Each program is classified under one of
three categories: Non-Residential, Residential or Demand Response. A description of each program follows this

section. Assumptions for the three non-residential programs are presented in the table below.

Table 20. Non-Residential Program Assumptions

Program # 1 2 3
C&l1 C&l C&l
Program Name Tune-Ups EE Products Custom
Per Participant Savings & Costs:
Annual Energy Savings (kWh) 14,754 31,035 44,563
Annual Coincident Peak Savings (kW) 2.3 2.8 6.2
Installed Incremental Cost $1,566 $11,710 $8,574
Percent Paid by Utility 50% 50% 57%
Savings Life (years) 5.2 17.8 12.2
Net to Gross Ratio 0.95 0.70 0.70
Program Cost Assumptions:
EE Staffing (Annual FTE) 1.3 0.5 1.0
Start Up (first year only) $100,000 $0 | $125,000
Variable Costs per Participant $0 $150 $0
EM&V (percent of program costs) 8.0% 4.0% 7.0%

The program assumptions for the eight residential programs are summarized in the table below.

Table 21. Residential Program Assumptions

Program # 4 5 6 7 8 9 10 11
Res Res
Res Res Energy Res High Res Res Res
EE EE Ed for Assess Appliance | Performance Home Neighbor Low Income
Program Name Products Schools ment Recycling Homes Reports hoods Weatherization
Per Participant Savings & Costs:
Annual Energy Savings (kWh) 1,373 476 830 1,149 4,013 193 750 3,275
Annual Coincident Peak Savings (kW) 0.18 0.05 0.12 0.17 0.22 0.01 0.05 0.59
Installed Incremental Cost $603 $43 $266 $0 $2,980 $0 $144 $1,417
Percent Paid by Utility 53% 100% 57% NA 75% NA 100% 100%
Savings Life (years) 12.7 8.9 14.0 5.0 25.0 1.0 7.1 15.9
Net to Gross Ratio 0.70 0.70 0.75 0.85 1.00 1.00 0.85 1.00
Program Cost Assumptions:
EE Staffing (Annual FTE) 0.5 0.2 0.5 0.1 0.4 0.2 0.5 0.5
Start up (first year only) $0 $0 | $30,000 | $20,000 $60,000 $0 | $50,000 $20,000
Variable Costs per Participant $15 $0 $50 $140 $500 $12 $50 $3,500
EM&V (percent of program costs) 4.0% 4.0% 5.0% 5.0% 5.0% 7.0% 5.0% 5.0%

The program assumptions for the two demand response programs, one commercial and one residential, are

summarized in the table below.
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Table 22. Demand Response Assumptions

Program # 12 13
C&I Res
Demand Demand
Program Name Response Response
Per Participant Savings & Costs:
Annual Energy Savings (kWh) 0 0
Annual Coincident Peak Savings (kW) 204.4 1.1
Installed Incremental Cost $3,350 $435
Percent Paid by Utility 100% 100%
Savings Life (years) 10.0 10.0
Net to Gross Ratio 1.00 1.00
Program Cost Assumptions:
EE Staffing (Annual FTE) 0.5 0.5
Start Up (first year only) $20,000 $30,000
Variable Costs per Participant $126 $10
EM&V (percent of program costs) 4.0% 4.0%
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Program 1. Commercial and Industrial Tune-Ups

This program targets commercial and institutional customers with a usage profile that indicates a possible high
value from retro-commissioning. The program begins off-site with a scan of billing records using EZ Sim or other
usage analysis software.'® This screening process will select a pool of buildings for which it looks like retro-
commissioning is highly likely to produce substantial energy savings. Building commissioning is a process that is
associated with new buildings, and is a quality assurance process that is followed to facilitate new buildings
performing as designed. Retrocommissioning applies a similar process to existing buildings. The goal is to insure
that a building operates efficiently and effectively. The focus of this program is on insuring efficient operation,
rather than on upgrading equipment. The program is designed to conduct a low-cost “tuning” of electricity related
building systems. The tuning typically involves control systems such as energy management systems that may be
improperly programmed, or controls that are out of calibration. When problems are identified and demonstrated,
they may have major economic effects. When this type of problem exists, retro-commissioning resolves such

problems at low cost.

The program will include schools, commercial and institutional buildings run by property managers and large chain

stores (big box stores). There are four measures, each of which incorporates a set of opportunities for energy

savings.
Table 23. Measures and Incentives — C&I Tune-Ups
Measures Measure Number Incentive
Small HVAC Optimization & Repair C-2 50%
Re/Retro Commissioning Lite C-4 50%
Grocery Refrigeration Tune-Ups & Improvements C-29 50%
Refrigeration Casework Improvements C-30 50%
Rationale

The program offers incentives for participation. Most buildings have never been commissioned, so the
commissioning of an existing building may be able to identify and correct high priority operating deficiencies and
verify proper operations. The focus will typically be on energy-using equipment, lighting, and controls. Further,
this program is designated as “retro-commissioning lite,” since it will involve engagements of about $2,000 per
building'”, rather than the $10,000 to $52,000 associated with full retro-commissioning.'® The objective will be to
find the best buildings for the program. These will be buildings with significant energy problems that can be easily
detected and easily fixed.

Energy savings will be documented by engineering calculations and evaluated using usage analysis software such

as EZ Sim. The persistence of energy savings will be tested in Program Year 5.

' This prior screening using billing data is essential to the success of the pilot. See: http:/www.ezsim.com/.

' This is per building. An individual project may have more than one building.

' See Haasl, Tudi &Terry Sharp, 4 Practical Guide for Commissioning Existing Buildings. Washington, DC: Office of
Building Technology, State and Community Programs, US Department of Energy. Prepared by Portland Energy
Conservation, Inc. and Oak Ridge National Laboratory, April 1999.
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Participation
Participation has been projected to be relatively low with new participants each year and assessment of persistence

in subsequent years. Participation estimates comes from NYSERDA’s EnergySmart™ Commercial Industrial
Performance Program (CIPP) participation numbers, as presented in the 2007 Filing to the State Systems Benefits
Committee. Because NYSERDA'’s program does not include smaller commercial facilities, average energy savings
from the Wisconsin Focus on Energy (FOE) database have been used. Like the Duke program, the FOE program is
open to both large and small commercial and institutional customers. This number represents the average per
participant savings, which is driven up by the participation of several very large customers each year. Duke may
not achieve the projected savings in Year 1 because we do not anticipate many large customers will participate in
Year 1, but we do expect Duke to achieve the full projected savings by the end of the five-year period. We expect
this to become a service supported by substantial customer interest once it has been in place for about three years.
This will depend on demonstrating and communicating good savings results. In the right buildings, the program
can yield substantial savings for not much cost so social marketing through “word of mouth” promotion should help
to sustain and increase participation. However, for the first year or two, until the program catches on, participation

can be expected to be low. The key feature in building support is successful pre-screening.

Marketing Plans
Duke will need to advertise this program during its initial stages, and, will also need to actively recruit ESCOs to

work within its service territory. We recommend some general advertising within the business community,
primarily in the form of brochures and mailings targeted to potential program participants. Duke also should work
directly with business associations throughout its service territory, and contact its larger customers through Key
Account representatives. The budget below provides for some general advertising at business events, as well as

brochures and premiums. The incentive will be 50 percent.

Program Tracking
The program manager should collect, at a minimum, information about all customer electrical equipment, hours of

operation, etc.

Budget Assumptions
The anticipated cost to Duke Energy for offering this program to customers involves budgets for:

o Cost for initial data gathering and screening to develop most likely buildings list.
e Duke Energy administrative costs to develop, advertise, oversee and monitor the program.

e A customer incentive to defray the cost of an energy audit for those customers that do not choose to work
with ESCOs.
e Incentives for installing energy efficient equipment'’,

Costs to participating customers include the remainder of equipment costs.

" Incentive amounts are based on the average incentive given in NYSERDA’s EnergySmart®™ CIPP program, discounted to
allow participation by smaller commercial customers. The average CIPP program participant receives $17,000 in incentives.
This has been discounted here to $9,750.
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Program 2. Commercial and Industrial Energy Efficient Products

The program targets non-residential customers eligible for electric prescriptive measures. These include

commercial, industrial, for-profit, non-profit, schools, government and public and private agencies.

Rationale
Rebates are straightforward reimbursements of a portion of customer cost of specific rebated energy efficiency

items. Many customers have concerns about the high first cost associated with some of the larger energy efficiency
investments (e.g. HVAC systems or energy management systems). Duke Energy's proposed incentives will help

remove that barrier.

Participation and Measures
Representative measures are shown in the table below. Measures may be added or deleted from the prescriptive list

as information is gained during program planning and administration. The incentive level for these measures is 50
percent. Although we have not included an audit expense, the program could be run with or without a simple audit.
Audit costs, if any, would also be incented at 50 percent with reimbursement of full cost for audits when measures

are installed.

Table 24. Measures and Incentives — C&I EE Products

Measures Measure Number | Incentive
Vending Miser C-31 50%
Low Flow Fixtures C-23 50%
New Efficient Lighting Equipment C-18 50%
Retrofit Efficient Lighting Equipment C-19 50%
LED Exit Signs C-20 50%
LED Traffic Lights C-21 50%
Efficient Outdoor Lighting C-17 50%
Efficient Package Refrigeration C-11 50%
Electronically Commutated Motors C-12 50%
Premium Motors C-13 50%
Energy Star Transformers C-15 50%
Window Film C-9 50%
Single Application VSD C-14b 50%

An offering of energy efficient products is a traditional role that customers expect from utilities; and, we know that
customers tend to trust utilities above other entities in this specialized area. We expect this program to easily
communicate to customers and to have substantial participation from the first year given Duke Energy’s prior
achievements with this type of program. It is important to note that unlike most other programs, participants may

return repeatedly to this program to purchase additional products.

Marketing Plans
This is a continuation of an in-place program type. We recommend some general advertising, primarily in the form

of brochures and mailings targeted to potential program participants and Duke’s website. Duke Energy should

work directly with business associations and contact some customers through account representatives. The budget
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below provides for some general advertising at business events, as well as brochures and premiums. The incentive

level for the program is 50 percent.

Program Tracking
The program manager should insure that the vendor managing this program has an excellent tracking system and

provision should be made to gather in-service date and technical data about equipment being replaced as well as the
energy savings measures that will replace old equipment. The vendor should track customer as well as orders so as

to be able to produce reports on numbers of participants as well as on orders and quantities of materials ordered.

Budget Assumptions
The anticipated cost to Duke Energy for offering this program to customers involves budgets for:

e Administrative costs to develop, advertise, oversee and monitor the program.
e A customer incentive to defray the cost of an energy audit for those customers.
e Incentives for installing energy efficient equipment.

Costs to participating customers include the remainder of equipment and installation costs.

Program 3. Commercial and Industrial Custom

This program, due to its nature, should look at both the gas and electric energy savings potential. The program
targets only commercial and industrial accounts. The program is designed to develop exceptionally productive
energy savings opportunities customized for and in cooperation with the customer. Because it is structured to take
on an industry perspective, both electric and natural gas measures will be included, though only electric energy
savings is accounted for in this report. Each project will be specially designed. The program incorporates three
sub-programs: small commercial and industrial, large commercial and industrial (“energy champions”), and new
construction integrated building design beyond code. It is also expected to contain a small commercial LED

lighting pilot and may contain other pilots.

The incentive will be the amount required to lower the customer payback to two years, up to a maximum of 50
percent of the incremental cost of the electric energy efficiency measures. Within this overall program framework,
incentives may run to 100 percent of the electric energy efficiency costs for some included pilots, including a small
commercial LED pilot (which will generally replace halogens, but is custom because some stores may have very
different types of lighting). The remaining costs, which do not affect electricity savings but may result in natural

gas savings and process improvements for more efficient production, will be the responsibility of the customer.

It is expected that projects will need to be carried out within narrow time windows as dictated by conditions
specific to the customer’s operations and that evaluation will be direct and simple electrical measurement,
consisting primarily of short term instrumentation and spot metering. The hurdle rate for projects under this

program will be set to insure only the most cost-effective projects are selected so as to insure cost recovery.
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Rationale
Some commercial and industrial customers will offer special opportunities for energy savings, either brought to

Duke Energy by the customer (or the customer’s ESCO), or as identified by company account representatives and
engineers. By providing a cost share in co-developing projects, plus a 50 percent “buy down” of incremental

electric efficiency results, customer projects will be more likely to move forward.

Development will consist of an engineering study to isolate the cost and yield of high energy efficiency alternatives
to standard practices and equipment. Experience will show whether a 50 percent buy down is enough to attract
projects. If this percentage proves too low (based on response to the program) the percentage buy down will be
raised. Experience with similar projects in the Northeast has led utilities to offer 75 to 90 percent buy downs in this

program sector.

The Energy Champion approach for large industrials will require provision of substantial training and motivational

work. Experienced engineering program delivery agents have this design available.

Models for this program are the Bonneville Power Administration Energy Smart Industrial Program®; the WPPI,
SDG&E and Mid-American Large Bid Programs and the Xcel Energy Large Industrial Process Improvement
Program. Sources for program philosophy are William McDonough & Michael Braungart, Cradle to Cradle,
Remaking the Way We Make Things (New York: North Point Press, 2002) and Amory B. Lovins & Rocky
Mountain Institute, Reinventing Fire, Bold Business Solutions for the New Energy Era (Vermont: Chelsea Green

Publishing, 2011).

Participation and Measures
Measures are shown in the table below.

Table 25. Measures and Incentives — C&I Custom

Measures Measure Number Incentive
Customer Specified (Electric) NA Cost share of study to develop project
Energy Champion (Large Industrial) NA proposal and 50% of energy efficiency
Integrated Building Design C-10 improvements

Because of the custom nature of the project, there will not be a large number of participants in any one year. Each
participant, in this type of program, is special which makes tailoring to specific customers unique. In encouraging
participation, it is important to recognize that standard baselines such as current practice for an industry or least cost
alternative do not work for custom settings. Recognizing the unique baseline for each site, which will depend on
the business operating procedures and on interactive equipment as much or more than on market factors should help

in recruitment of participants.

2 http://www.businesswire.com/news/home/20121030006576/en/ConAgra-Foods-Lamb-Weston-Bonneville-Power-Honored
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Marketing Plans
An example of this type of program is NSTAR Electric’s Compressed Air Leak Detection and Remediation

Program (www.compressedairchallenge.org and www.nstaronline.com/business/energy _efficiency). Also see

Pacific Power’s Energy FinAnswer and Energy FinAnswer Express programs, the WPPI, SDG&E and Mid-
American Large Bid Programs and the Xcel Energy Large Industrial Process Improvement Program. It is expected
that these will be high return projects in terms of savings achieved. The program approach is to “get out of the
box” of conventional utility DSM programs to embrace programs that large customers may pursue for reasons of
overall industrial efficiency. While both gas and electric energy will need to be analyzed, the Company would fund

portions of these projects that produce electrical demand reductions and energy savings.

Program Tracking
Data requirements will vary with the specifications for each project. In some cases, utility billing meter

information will provide a sufficient level of detail required to assess program impacts. In other cases, isolation of
circuits and spot metering or other types of assessments may be required. In any case, the program manager should
collect, at a minimum, information about all customer electrical equipment, hours of operation, etc. It is expected
that evaluations will primarily take the form of short term instrumentation and spot metering with engineering
review. Since these are custom projects, it will be particularly important to insure provisions are made to determine
the kWh, therm, and/or kW condition that constitutes the baseline, and then measure the change due to the DSM

improvements.

Budget Assumptions
The anticipated cost to Duke Energy for offering this program to customers involves budgets for:

e Administrative costs to develop, advertise, oversee and monitor the program.
e Up to 100 percent of engineering studies.

e A customer incentive of 50 percent to defray the cost and energy study and improvements (with some
pilots at 100%).

Costs to participating customers include the remainder of energy study cost to develop project proposals, provision

for staff involvement in developing and monitoring the project, and the remainder of equipment costs.

Program 4. Residential Energy Efficient Products

This is a continuation of a current programs type and will provide rebates to Duke Energy customers toward the
purchase of CFLs, LEDs, and energy efficient appliances including ductless heat pumps, heat pump water heater,

and selected consumer electronics. Cool roof and smart strips will also be included.

The dollar amount for the appliance incentive for this promotion is lower than might be expected based on industry
experience in prior years. This is due in part to recent changes in the Energy Star program and the overall success
of the Energy Star strategy as demonstrated by the gradual increase in energy efficiency of base case (non-Energy
Star) equivalent products. Refrigerators may be included based on analysis as new Energy Star refrigerator
standards go into effect. Currently some DSM administrators, such as the Energy Trust of Oregon, offer
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refrigerator rebates only on Consortium for Energy Efficiency (CEE) Tier 3 refrigerators. Rebates for energy

efficient appliances should be set using Consortium for Energy Efficiency tiers.

Rationale
The appliance, lighting, and other residential products improve the product mix in favor of energy efficient

technologies for the service territory by promoting the purchase and stocking of efficient replacement units.
Appliance promotions are best developed on a national level with participation by utilities and governments.
Energy Star has overcome all of the defects of the earlier local or regional promotional programs through a single
national program structured to periodically advance program standards and regulate minimum efficiencies. At the

same time, it is structured to work with regional marketing initiatives and local promotion.*'

Participation and Measures
Representative measures are shown in the table below.

Table 26. Measures and Incentives — Residential Energy Efficient Products

Measures Measure Number | Incentive
Efficient Residential Lighting R-33 50%
Energy Star Clothes Washers R-29 50%
Heat Pump Water Heaters R-39 50%
Ductless Heat Pump R-43 50%
Smart Plug R-45 50%
Cool Roofs R-13 50%
Pool Pumps R-32 50%
Residential Outdoor Lighting R-36 50%
Heat Pump Pool Heater R-46 50%
Occupancy Controlled Outdoor Lighting R-35 50%
Electric Furnace to SEER 16 Heat Pump, Single Family R-2 50%
Electric Furnace to SEER 16 Heat Pump, Multifamily R-4 50%

Because of Duke Energy’s prior achievements with this type of program, large numbers of customers are expected
to participate in this program from the beginning. The offer of energy efficient products is a long established role
for utilities. Also, customers tend to trust utilities for information on energy efficiency. Communications with
customers regarding offerings in this program is expected to proceed with ease. It is possible that participation will
decrease over time as CFLs become the standard product in the lighting market. However, this possible decrease

could be offset by the rapid developments in LED lighting and the continuing drop in LED costs.

Marketing Plans
Proposed marketing efforts focus on coordinated advertising with selected retail outlets, general media ads and bill

stuffers. This type of program is best implemented using program implementation vendors. The program elements
exist in nationally available programs for utilities to implement, and selection of a regional vendor will provide

added value in the form of detailed program and technology knowledge and relationships. A basic assumption in

*! For an example of the history of the residential clothes washer initiative, see Shel Feldman Management Consulting,
Research into Action incorporated, and Xenergy incorporated, The Residential Clothes Washer Initiative, A Case Study of
the Contributions of a Collaborative Effort to Transform the Market, prepared for the Consortium for Energy Efficiency,
June 2001.
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the development of this program is that it is not so much the size of the rebate so much as the existence of a rebate

and the skill in developing engaging promotions and long-term relationships with the appliance industry and dealers

that will help move the more energy-efficient products.”* >

The basic marketing goals for the appliance program elements come from the Consortium for Energy Efficiency
and are provided below:**

e Consumers understand and value the benefits from energy-efficient features.

o Retail sales force is knowledgeable about Energy Star and considers it a meaningful distinction for making
a sale.

e Rebate stickers are on appliances on retail sales floors.

e Manufacturers market and promote energy-efficient products and/or features.

e Energy efficiency, defined by Energy Star performance levels, becomes a standard feature or is available
across all manufacturers’ product lines.

o Energy Star represents the most energy efficient quality products available, but generally now serve as the
base and the rebated appliance is typically a Tier 3 Consortium for Energy Efficiency retail appliance or a
Top Ten™ level Energy Star appliance. Though we refer to the efficient alternative as Energy Star, we
really mean Tier 3 or Top Ten™ appliances.

The Energy Star residential lighting promotion will parallel the Energy Star appliance promotion to reach
residential customers through retail outlets. The lighting promotion provides direct incentives to consumers to
facilitate their purchase of energy-efficient lights. The incentive is in the form of discounted pricing available for
lighting products that carry the Energy Star logo. To the extent possible, all lighting supplies should be through up-

market program relationships at the manufacturer or top level distributor.

This program is justified based on direct energy savings targets but also has a significant market transformation
dimension. Generally, throughout the US, the Energy Star program has been affecting the types of lighting
products available in stores:

e The relative amount of available lighting shelf space assigned to Energy Star lighting products is increasing
dramatically in “big box” stores.

e The quality of CFL lighting has dramatically increased.

e The diversity of CFL styles and applications has greatly increased.

e There has been as sizable decrease in the cost of energy-efficient lighting, and with it an increase in store
sponsored promotions featuring price discounts.

o At the same time, there is still variation in lighting quality between manufacturers and types of CFLs.

e LEDs are now available in a range of applications with lighting of high quality better pricing.

22 See the WECC paper on residential appliances at http://www.aceee.org/utility/ngbestprac/wecc.pdf. Note that this paper is
for a natural gas clothes washer program, however “lessons learned” regarding relationships and promotion would apply
across appliance programs.

> A review of rebates offered across the US indicates that most utilities are offering rebates from this kind of marketing and
promotional perspective rather than from a direct resource acquisition perspective. See the Database of State Incentives for
Renewables & Efficiency, (DSIRE), maintained by the North Carolina Solar Center for the Interstate Renewable Energy
Council (IREC) funded by the U.S. Department of Energy (DSIRE) at http://www.dsireusa.org/.

** CEE's National Residential Home Appliance Market Transformation Strategic Plan, December 2000
(http://www.ceel .org/resid/seha/seha-plan.php3).
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In this program, Duke Energy will be an active participant in the US Energy Star campaign. Through this
participation, it is expected that the company will move more Energy Star products into retail stores, help make
energy efficient lighting more affordable to its customers, and provide a continuing and responsible guidance and

energy efficiency education message to customers.

Incentives may be implemented by coupons, in-store markdowns, or upstream manufacturer buy-downs. A coupon
approach is more suitable for a service territory because it gives the program administrator direct control over
where coupons are available and for which sales outlets.” The lighting promotion program is modeled after a set of
promotional programs that is implemented by Energy Federation Incorporated. These programs are sponsored by
Connecticut Light and Power, United Illuminating Company, the Cape Light Compact, National Grid, NSTAR

Electric, and Western Massachusetts Electric.

Program Tracking
Data collection and documentation for program purposes and monthly/annual reporting will be included as features

of the vendor program “package.” Data estimation of the baseline market and market potential for the specific
Energy Star appliances promoted should be refined as a part of the vendor services and developed for each product
type. Data estimation of the baseline market and market potential for Energy Star bulbs and fixtures in the DEO
service territory should be refined as a part of the vendor services and developed for each product type (for
example, LED/CFL, type of LED/CFL, CFL pack, LED holiday lights). In addition, for the program evaluation,
data collection to compute free-riders and spillover effects for computing Net-to-Gross ratios will need to be
worked out prior to program implementation, and responsibilities for collecting data inputs will need to be carefully

defined along with workable accountability relationships.

Budget Assumptions
As in the other programs, the anticipated cost to Duke Energy for offering this program to customers involves

budgets for:

e Administrative costs to develop, advertise, oversee and monitor the program.

e Vendor services for the program vendor (assuming use of existing turnkey program elements).

e Incentives for the installation of approved measures as demonstrated through the provision of coupons
collected and processed from the retail outlets.

The cost to participating customers is the customer’s share of the cost (cost of product after the rebate). The target

rebate is 50 percent.

*> An alternative or parallel approach is the "lighting catalog," which can be an extensive catalog of lighting options offered by
a fulfillment vendor or a simple option for purchase of limited types of CFLs over the Duke Energy website. For customers
not near a cooperating big box or local store, an Internet option is a valuable addition from a customer service perspective.
At the same time, there is a 'trade off' since the market transformation dimension of this program is better met by working
with existing supply channels and existing retail outlets.
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Program 5. Residential Energy Efficiency Education for Schools

This program is a continuation of a current program type. The Company has invested considerable effort in the
development and refinement of program for energy efficiency education in the schools. The program is available
(at the Company’s option) to public and private schools in the service territory for students in grades K-12. The
goal is to educate students about energy. Each eligible student who completes a home energy audit receives a kit of

energy efficiency measures for the home.

Rationale
Education programs have in the past largely been seen as a part of the public service role of utilities and have

generally emphasized information about the science of electricity and safety around power lines or when using
electricity. The current program emphasizes the problem of assessing opportunities to make a home more energy

efficient, joined with an opportunity to install kit items.

Education programs are important even without immediate energy savings because the substantial payoff for these
programs is in the knowledge gained by the students and the potential influence it will have in their ability to make

smart energy choice of the life course. The assessed savings for this program come from the kit measures installed.

Participation and Measures
Measures are shown in the table below, and may be added or subtracted during the program based on experience.

Table 27. Measures and Incentives — Residential Energy Efficient Education for Schools

Measures — Kit Items Measure Number | Incentive
Efficient Residential Lighting R-33 100%
Low Flow Fixtures R-38 100%

Participation will be dependent on negotiation of access to schools and ability to work constructively through
several levels of school administration as well as with teachers. This program now has a good start and is
establishing a record that will make continued access easier. The actual installation of measures by students will

require both motivation of students and development of enthusiasm for the program among teachers and parents.

Marketing Plans
This program is unusual because its success depends on considerable ongoing effort to work with school

organizations at several levels in order to insure institutional support and to promote enthusiasm for the program

among teachers and students.

Program Tracking
The program requires detailed reporting on school, classroom and student participation rates, allocation of kits, and

documentation of kit items installed. All data requirements should be part of the program database maintained by

the program vendor.

Budget Assumptions
Budget must take into account the costs of working with several levels within the schools.
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Program 6. Residential Energy Assessment

The program is a continuation of a current program type. It includes two residential energy assessment options that
are carried out remotely, by Internet or by means of a telephone interview. The third option is for an on-site audit
(with direct installation of minor measures) plus an analysis. The remote audit program is the same for both the

Internet and telephone, and works by linking to actual billing data for the residential account.

The remote Internet and telephone analysis options are open to all customers and free to all customers. However,
the program will work best for electric heat customers and this is the focus of the remote audit program. In

addition, for electric heat customers who complete the remote audit, Duke Energy will send a small kit of energy
efficiency items. The savings in the remote elements of this program are computed based on the items in the kit,

and no savings is assumed for the remote audit step.

As a more advanced option, the program will also offer an on-site audit for Duke Energy's electric heat customers

for a $50 fee, as discussed below. During the audit, minor measures will be directly installed.

Rationale
The remote elements of this program are open to all residential customers at no charge to provide easy access to

energy efficiency recommendations tailored to the home. Since it is conducted by Internet or telephone, it can fit in
a customer’s schedule. The remote elements are an entry-level degree of customer engagement, providing a way

for customers to begin to get direct information on what they can do to make their home more energy efficient.

For homes with electric heat, the separate program element for an on-site energy audit with direct install of minor
measures provides the option of a higher level in-home audit for a small fee, refunded if audit recommendations are
implemented. The on-site audit program element targets households in existing single family homes and condos
and (with a different permission structure) for multifamily dwellings. The program includes an on-site audit and
encourages households to save electricity through the installation of energy efficiency measures. The audit, for

example, might recommend air sealing, insulation, and other measures.

The On-Site Audit with direct install program element will provide households with a walk-through examination of
their home by a trained auditor/contractor using standard audit software for identifying existing conditions related
to electric energy usage. The auditor will identify specific energy saving opportunities that could be installed by
the contractor upon approval of a job scope by the customer. The auditor will convey energy saving tips during the
walk-through, and attempt to be comprehensive in their assessment of opportunities. Customers will pay $50 of the
audit cost, and have their audit cost credited to their bill if they proceed with installation of at least one of the
recommended measures. The recommendations of the auditor are expected to be standard measures associated with

whole house weatherization, such as ceiling insulation, wall insulation, air sealing, etc.

At the same time, during the walk-through audit, the auditor will install the measures in the Direct Install Kit at no

cost to the customer and additional low-cost measures (see Table 28). At the conclusion of the site visit, customers
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will be provided with a check list of preliminary recommendations from the audit, to be followed within one week

by a full report generated by the audit software.

Expected installation rates of 80 percent for CFL’s, 60 percent for showerheads, and 75 percent for aerators were
used to calculate program savings for the mailed kits. Savings from the on-site audit are only counted for measures
installed at the time of the audit and recommended measures subsequently installed and rebated. There is a 50

percent incentive for recommended measures beyond those directly installed during the audit.

The package of direct install measures is modeled after Wisconsin’s Home Performance with Energy Star program
with emphasis on their E-Saver Kit component, which includes these measures plus a programmable thermostat,
but only included one CFL.*® Programmable thermostats have recently become controversial (see Appendix). To
overcome problems with programmable thermostats, the program will focus on easy-to-read, easy-to-use equipment

. . 27
and provide customer education.

This program element, in addition, will provide referral to the efficient products program and to the full Home

Performance program.

Participation and Measures
Measures are shown in the table below, and may be added or subtracted during the program based on experience.

Table 28. Measures and Incentives — Residential Energy Assessment

Measures | Measure Number | Incentive
Measures — Remote Program Elements
Efficient Residential Lighting R-33 100%
Low Flow Fixtures R-38 100%

Measures — On-Site Program Element
All of Remote Program Elements plus:

Wall Insulation R-21 50%
Ceiling Insulation R-16 50%
Refrigerator Charge/Duct Tune-Up R-6 50%
House Sealing using Blower Door R-18 50%
Tank Wrap, Pipe Wrap & Water Temp Setpoint R-37 50%
Efficient Residential Lighting R-33 100%
Low Flow Fixtures R-38 100%

There is no cost in the remote program elements to participating customers for the remote audit and kit. There is a
$50 fee for the on-site audit, however this is credited to the bill if at least one program recommended measure is

installed (recommended measures will be supported by the company at a 50% rebate).

Participation in this program is expected to reflect general conditions in the residential consumer economy. We
have experienced a rapid drop in household wealth, prolonged unemployment and forces that prevent a rise in

consumer income. If the economy continues to slowly improve, participation in this program is expected to slowly

%0 State of Wisconsin Department of Administration Focus on Energy Statewide Evaluation, Evaluation of the Home
Performance with Energy STAR Whole House Component, April 24, 2003.

27 A climate control Energy Star device replaces the old programmable thermostats. These devices have a built in utility
control chip and provide a local override. The devices are becoming available now and should be universal by 2014.
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increase from year to year. Most participants are expected to be remote only with the remainder receiving the on-

site audit.

Marketing Plans
Duke Energy will need to actively market this program in customer communications, such as bill stuffers.

Employees can also make customers aware of this program if they contact the company about energy efficiency or
a need to lower bills. The remote program elements are low-involvement lead-in programs that will help develop

prospects for other programs.

In developing the kit for the remote program elements, strategic attention should be placed on the kit as a marketing
tool. First, insure that the kit items are attractively packaged and that the overall kit packaging is attractive. The
focus should be on making the kits attractive and interesting as well as technical. Possibly some non-energy but
useful health and safety items can be included, as well as helpful literature. Since many customers are more
interested in “green” items to try to reduce carbon and save the planet, marketing staff should ask for suggestions
and perhaps create a “green” theme. For the basic kit items, it is important to consider the value of paying a bit
more for “higher end” better performing and better looking items. Again, the kit is part of the marketing and

promotion of this program. The kits should also be available