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O No, already have them installed in all available windows — skip fo next series

SGI f.. Have you purchased any additional switch gaskets since receiving the kit
from Home Energy House Call?

QYes ONo QODK

Ifyes, SGI g. For how many switches?

6j. weather stripping [ Yes - triggers follow up questions WS a-e.
O No Do you plan on using this item? [ Yes — triggers WS b-e.
QO No O Maybe/DK
O DK

WS a.How many feet did you install?
Q1-5 a6-10 ai1-17 d DK

WS b. Did you have any weather stripping installed in your home before you
received the kit from the Home Energy House Call program?

OYes ONo QODK

WS ¢. Were you planning on buying any weather stripping for your home before
you received the kit from the Home Energy House Call program?

QYes ONo OMaybe UODK
() No, already have them installed around all available doors — skip to next series

WS d. Have you purchased any additional weather stripping since receiving the kit
from Home Energy House Call?

OYes 0ONe ODK

Ifves, WS e. For how many doors?

Audit recommendations:

If "Your home needs attic ducts insulated to R-19" was recommended:
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Did you insulate your attic ducts as recommended in the Home Energy
House Call Audit Report?
OYes WNo UDK

If yes, what did you do:

If “Your home needs attic ducts sealed” was recommended”
Did you seal your attic ducts as recommended in the Home Energy House Call
Audit Report?

OYes 0ONo UODK

If yes, what did you do:

If “Your home needs attic insulation” was recommended:
Did you insulate your attic as recommended in the Home Energy House Call Audit
Report?

OYes 0ONo UDK

If yes, what did you do:

If “your home needs basement wall insulation” was recommended:
Did you install basement wall insulation as recommended in the Home Energy
House Call Audit Report?

OYes WNo ODK

If yes, what did you do:

If “Your home needs garage ducts insulated to R-19” was recommended:
Did you insulate your garage ducts as recommended in the Home Energy House
Call Audit Report?

OYes ONo QDK

If yes, what did you do:

If “Your home needs garage ducts sealed” was recommended:
Did you seal your garage ducts as recommended in the Home Energy House Call
Audit Report?

OYes No UDK

If yes, what did you do:
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If “Your home needs insulation in the floor or around perimeter of the home” was
recommended:
Did you insulate in the floor or around the perimeter of the home as recommended
in the Home Energy House Call Audit Report?

OYes ONo ODK

If yes, what did you do:

If “your home needs wall insulation” was recommended:
Did you insulate your walls as recommended in the Home Energy House Call Audit
Report?

OYes ONo UDK

If yes, what did you do:

Did you make any other changes to your home as a result of the Home Energy
House Call Audit Report?
OYes 0ONo WDK

If yes, what did you do:

13. Do you recall receiving the CFL magnet that was included in the kit?
OYes ONo WUDK

Ifyes, 13b. Where is it?

15a. Have you visited Duke Energy's website to read the CFL safe handling tips?
OYes ONo ODK

Ifyes, 15b. Were you able to find the CFL safe handling tips on Duke Energy's web

site?

OYes ONo QDK

Ifyes, 15c. Did what you read about CFL safe handling tips on Duke Energy's web
site change your opinion of CFLs?

QdYes OdNo QDK
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If yes, 15d. How?

16. Did you read the "DOE Energy Savers' Booklet?
OYes QONoe ONo,butlwill ODK
If yes, Did you read and discuss the book with your family?
OYes 0ONe ONo,butlwilli QDK

Have you taken any actions based on the advice in the booklet in the following
areas?

Insulation/Air Leaks O Yes QO No M No,butlplanto DK
If yes, what did you do:

Heating and Cooling UYes WNo UQNo,butIplanto L DK
If yes, what did you do:

Heating and Cooling QYes UWNo M No,butIplanto DK
If yes, what did you do:

Water Heating OYes ONo WNo,butlplanto O DK
If yes, what did you do:

Windows O Yes O No QI No,butlplanto DK
If yes, what did you do:

Lighting QYes ONo [ONo,butlplanto DK
If yes, what did you do:

Appliances OYes ONo [ONo,butlplanto O DK
If yes, what did you do:

Home Office Q Yes LU No O No,butlplante DK
If yes, what did you do:

Home Electronics OYes ONo U No,butlplante O DK
If yes, what did you do:

Driving/Car Maintenance @ Yes O No U No,butlplanto O DK
If yes, what did you do:
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Renewable Energy OYes 0ONo ONo,butlplanto O DK
If yes, what did you do:
Spillover Questions

17. Since you participated in the Home Energy House Call Program, have you
purchased and installed any other type of energy efficiency equipment or made
energy efficiency improvements in your home that were recommended by the audit
report?

1. O Yes
2. O No
3. 0 Don’t Know

18. Did you order additional energy efficiency Kkits?
1. OYes
2. dNo
3. O Don’t Know

Ifyes, 18a. What did you do with the additional kits?

19. What type and quantity of high efficiency equipment did you install on your
own? PROBE TO GET EXACT TYPE AND QUANTITY AND LOCATION

Type 1. Quantity 1: Location 1:
Type 2: Quantity 2: Location 2:
Type 3: Quantity 3: Location 3:
Type 4: Quantity 4: Location 4:

20. Was this improvement suggested by the home energy audit provided to you
through the Home Energy House Call program?

Type 1: OYes 0ONo ODK
Type 1: OYes ONo UODK
Type 1: OYes ONo QDK
Type 1. QYes ONo ODK

21. For each type listed in 19 above, How do you know that this equipment is high
efficiency? For example, was it Energy Star rated?

Type 1:
Type 2:
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Type 3:
Type 4:

I’m going to read a statement about this equipment that you purchased on your
own. On a scale from 1-10, with 0 indicating that you strongly disagree, and 10
indicating that you strongly agree, please rate the following statement.

22. My experience with the Home Energy House Call Program in <2006, 2007,
2008> influenced my decision to install <Type 1/Type 2/Type 3/Type 4> on my own.
1 2 3 4 5 6 7 8 9 10
Q Don’t Know
23, What other actions, if any, have you taken in your home to save energy and

reduce utility bills at least in part as a result of what you learned in this program?
Response:1

Response:2

Response:3

Response:4

Now 1 am going to ask you some general satisfaction statements. On a scale from 1-
10, with 1 indicating that you strongly disagree, and 10 indicating that you strongly
agree, please rate the following statements.

24, The web site’s form for getting the kit was easy to
understand and complete.

1 2 3 4 5 6 7 8 9 10
O Don’t Know

If 7 or less, How could this be improved?

25. Scheduling the home energy audit was easy to do.
1 2 3 4 5 6 7 8 9 10

O Don’t Know

May 16, 2011 52 Duke Energy



Case No. 12-1857-EL-RDR
Attachment O - Ossege

Page 53 of 61
TecMarket Works Appendices
If'7 or less, How could this be improved?
26. The interactions and communications I had with the energy anditor were
satisfactory.
1 2 3 4 5 6 7 8 9 10
4 Don’t Know 0 Not Applicable (no interaction)
If 7 or less, How could this be improved?
27. The energy auditor was helpful and knowledgeable.
1 2 3 4 5 6 7 8 9 10
O Don’t Know U Not Applicable (no interaction)
If 7 or less, How could this be improved?
28. The audit report was easy to read and understand.
1 2 3 4 5 6 7 8 9 10
U Don’t Know
If 7 or less, How could this be improved?
29. The recommendations in the audit report provided new ideas that I was not

previously considering.
1 2 3 4 5 6 7 8 9 10
 Don’t Know

If 7 or less, How could this be improved?
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30. The recommendations in the audit report increased the likelihood that I would
take recommended actions.

1 2 3 4 5 6 7 8 9 10
Q Don’t Know

If 7 or less, How could this be improved?

31. The interactions and communications I had with Duke Energy staff was
satisfactory.
1 2 3 4 5 6 7 8 9 10
O Don’t Know U Not Applicable (no interaction)

If 7 or less, How could this be improved?

32. The measures I installed from in the energy efficiency kit were of satisfactory
quality.

1 2 3 4 5 6 7 8 9 10
O Don’t Know

If 7 or less, How could this be improved?

33. Overall I am satisfied with the program.
1 2 3 4 5 6 7 8 9 10
U Don’t Know

If 7 or less, How could this be improved?
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34. What additional services would you like the program to provide that it does not
now provide?

Response:

35. Are there any other things that you would like to see changed about the
program?

Response:

36. What do you think can be done to increase people’s interest in participating in
the Home Energy House Call Program?

Response:1
Response:2
Response:3
Response:4

37. What do you like most about this program?

Response:

38. What do you like least about this program?

Response:

Thank you, that completes our survey, but we are looking for residential customers
to participate in a research study in which a Duke Energy representative will visit
homes to look for additional ways in which Duke Energy can help to reduce their
customers’ energy bills. If you choose to participate, a Duke Energy representative
will visit your home at your convenience in June. The appointment would take
about 30 minutes. We will only use your data for internal purposes and your
responses will be grouped with other households. This will help us to improve Duke
Energy’s Home Energy House Call program. As a thank vou, you will receive a $50
Visa pre-paid check card that will be mailed within 8 weeks of your participation.
Are you interested in participating?

1. O Yes
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2. 0 No - OK, thank you for your time and feedback today!
(politely end call)

If Yes: A Duke Energy representative will be calling your home to schedule your
appointment. After the home visit, you will receive a $50 Visa pre-paid check card
that will be mailed within 8 weeks of your participation. Can you please provide the
best phone number to reach you:

1. U Number on file
2. Q) Different number:

OK, thank you for your time and feedback today! (politely end call)
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Appendix B: Program Manager Interview Instrument

Name:

Title:

Position description and general responsibilities:

We are conducting this interview to obtain your opinions about and experiences
with the Home Energy House Call program. We’ll talk about the Home Energy
House Call Program and its objectives, your thoughts on improving the program,
and the technologies the program covers. The interview will take about an hour to
complete. May we begin?

Program Objectives

1. In your own words, please describe the Home Energy House Call’s current
objectives. How have these changed over time?

2. In your opinion, which objectives do you think are best being met or will be met?

3. Are there any progtam objectives that are not being addressed or not being
addressed as well as possible or that you think should have more attention focused
on them? If yes, which ones? How should these objectives be addressed? What
should be changed?

4. Should the program objectives be changed in any way due to technology-based,
market-based, or management based conditions? What objectives would you
change? What program changes would you put into place as a result, and how
would it affect the operations of the program?

Operational Efficiency

5. Please describe your role and scope of responsibility in detail. What is it that you
are responsible for as it relates to this program?

6. Please review with us how the Home Energy House Call operates relative to your
duties, that is, please walk us through the processes and procedures and key
events that allow you do currently fulfill your duties.
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7. Have any recent changes been made to your duties? If so, please tell us what
changes were made and why they were made. What are the results of the change?

8. Describe the evolution of the Home Energy House Call Program. How has the
program changed since it was it first started?

9. Do you have suggestions for improvements to the program that would increase
participation rates or interest levels?

10. Do you have suggestions for improving or increasing energy impacts?

11. Do you have suggestion for the making the program operate more smoothly or
effectively?

Program Design & Implementation

12. (If not captured earlier) Please explain how the interactions between the auditors,
customers and Home Energy House Call’s management tearn work. Do you think
these interactions or means of communication should be changed in any way? If
so, how and why?

13. Describe your quality control and tracking process.

14. Are key industry experts, trade professionals or peers used for assessing what the
technologies or models should be included in the program? If so, how does this
work?

15. Are key industry experts and trade professionals used in other advisory roles? If
so how does this work and what kinds of support is obtained?

16. Describe Home Energy House Call’s auditor program orientation training and
development approach. Are auditors getting adequate program training and
program information? What can be done that could help improve auditor
effectiveness? Can we obtain training materials that are being used?

17. In your opinion, do the audits cover enough different kinds of energy efficient
products or recommendations?
1. UYes 2. ONo 99. O DK/NS

If no, 20b. What other products or equipment should be included? Why?

18. What market information, research or market assessments are you using to
determine the best target markets or market segments to focus on?
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19. What market information, research or market assessments are you using to
identify market barriers, and develop more effective delivery mechanisms?

20. Overall, what about the Home Energy House Call program works well and why?

21. What doesn’t work well and why? Do you think this discourages participation or
interest?

22. Can you identify any market, operational or technical barriers that impede a more
efficient program operation?

23, In what ways can these operations or operational efficiencies be improved?
24. In what ways can the program attract more participants?

25. How do you make sure that the best information and practices are being used in
Home Energy House Call operations?

26. (If not collected above) What market information, research or market assessments
are you using to determine the best target markets and program opportunities,
market barriers, delivery mechanisms and program approach?

27. Are there any other issues or topics you think we should know about and discuss
for this evaluation?
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Appendix C: Estimated Statistical Model

This appendix presents the complete regression models use to determine the program
effects. The models include the participation variables by state (Audit and kit), weather
conditions (temperature and dew point), and indicator variables for each month in the
model (in the form MMMYY).

Table C.1 Audit and Kit Savings

kWh/Day
Audit, Ohio ?83%18)
Audit, NC (137 ‘;I)r
Audt, §C i
Kit, Ohio (2_65%3:
Kit, SC f-11'.53271)
o o=
Temperature (zfugé()]
Dew Paint 'ﬁf;;;)
Humidity 0('82.353)
sepio8 o
oct08 1(;'.?)35)
o £
decoB ?ffg;
jan0g ‘(‘15625?0)
feb09 ?17 oot 2)
march08 ?fdge)
aprios 3(;';35)
meyos o)
e e
uly0s ?10 :fge)
aug0d (510 2'?;4)
septos ?144?32@_)_
009 .38
novos Yo
dec0o ‘(‘116.626}
Jan10 ?15@5?5)
feb10 "(r’.lzé‘"&}
march10 ?112"_‘055)
aprilo :’(;":‘;)
may10 3(;'2;)
june10 ?:1'?5?0)
julyto '[5;"5-?2)
Observations 293,388

# statistics in parentheses
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Tp <005, p<001,"" p<0.001

Table C.2 Total Savings

KWh/Day
Total, Ohio fg_’gﬂ
Total, NC '(z_gﬁg)
Total, SC (2455-32)
Temperature 0“022?
Dew Paint '310;?)2
Humidity 0(82:;?7)
sept08 2?1035)
oo =
nov08 1{%;; )
decos (o)
Jan0d ?16 é?:o)
feb0d ?17 5?1“)
march09 :(;186(.)55)
aprios wey
my09 w0,
JuneC9 3(;2%
Huly09 (510:3‘.1;3)
0509 ey
sapi09 #1739)
octtd 3(%?1 )
novo9 e
dec0d ?Jﬁﬁ,
lan1e (5155710)
feb10 (15.38)
march10 ?114.537}
april10 3(;'_;3)
may10 3{3%3)
june10 ?:1 ?gg,
juty®0 ?12 5':.5551)
Ohservations 293,388
t statistics in parentheses,

p<0.05, p<0.01,  p<0.001
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Executive Summary

Key Findings and Recommendations
An overview of the key findings identified through this evaluation is presented in this section.

Significant Impact Evaluation Findings

Table 1 presents the gross unit kWh and kW savings per ton associated with the Residential
Smart $aver program. These results are obtained based on a model which uses the results of the
engineering analysis within a statistical billing data analysis (the SAE approach).

Table 1. Energy Savings Per Ton Associated with the Residential Smart $aver Program in
Ohio

Gross Energy and Demand Savings
Measure Per Ton

kWhiton kW/ton Therm/ton
AC_seeri4 147 0.14 -4
AC_seer15 176 012 -4
AC_seer16 282 0.1 -6
AC seer1? 301 0.13 -6
Hp_seer14 940 0.11 0
Hp_seari5 829 017 0
Hp_seer1b 1,221 0.18 0
Hp_seer17 539 0.19 0
Hp_seer18 1,327 0.19 0

Program participation by HVAC system type, size, SEER, and location were applied to the
savings per ton estimates from Table 1 above to compute the program savings, as shown in Table
2. These results are consistent with current evaluation results in Ohio.

Table 2. Summary of Program Savings by Measure

Gross | Gross | PS8 | PSS
Measure Participation Ex Post Ex Post KWh kW
Count kWh kW Savings Savings
Savings Savings per unit per unit
Air conditioner 5,604 3,398,450 1,955 6086 0.349
Heat Pump 5,670 14,729,349 2,598 2,628 0.464

! For example, see DP&L's 2010 Evaluation, Measurement and Verification Report, March 15, 2011, page 70.
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The electronically commutated (EC) motors required by the program caused very little
change in occupant behavior relative to supply fan usage. Large increases in supply fan
operating hours after system installation were not observed. The proportion of fan
systems operating continuously decreased slightly after system installation.

The EC motors provided substantial savings in fan power consumption, on the order of
46%.

Future monitoring should capture fan, compressor and strip heat energy to provide full
unit heating and cooling data for model development and calibration.

Engineering modeling revealed energy and demand savings that are not proportional to
the difference in SEER. The SEER, which is based on a standardized laboratory test, is
not a reliable predictor of annual energy consumption under the more realistic operating
conditions included in the building energy simulation models. Higher SEER air
conditioners and heat pumps typically rely on multiple compressors to improve part-load
performance, but may not provide proportional improvements in full-load efficiency.
The results seen in this evaluation are consistent with results in other states.

The billing analysis indicates that the participants realized 55.1% and 108.5% of the
savings estimated by the engincering analysis for air conditioners and heat pumps,
respectively.

Participating dealers should record the make and model number of the replaced air
conditioner and provide an assessment of the condition of the unit as part of the rebate
application process. These data will allow the evaluation team to improve the estimate of
the early replacement baseline efficiency.

Recommendation

Duke Energy may wish to consider conducting an economic impact evaluation of key
Duke Energy programs, including the Smart $aver Program, as previous studies suggest
that job related impacts of energy efficiency programs may be substantial. Previous
studies conducted on the economic impacts associated with energy efficiency programs
show impacts in four job creation categories. These include: 1) Jobs created by helping
businesses become more profitable by lowering their cost of operations, making them
more competitive; 2) Lowering the energy cost of living for customers that increases their
disposable income, which in turn supports jobs dtiven by expenditures other than energy;
3) Dollars spent more locally on non-energy expenditures keeps more dollars in the state
being re-spent through the local economy creating more in-state jobs; and 4) Greater
spending within non-energy economic streams leads to increased manufacturing,
distribution and sales that require additional jobs to support consumer demand.
Evaluations that assess economic effects of programs allow policy makers to understand
a fuller range of program impacts. These evaluations can be conducted using secondary
data (resecarch conducted by others and applied to the Duke Energy programs) or use
primary research depending on the reliability needs associated with the study findings.

January 2. 2012 4 ~ Duke Energy
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Description of Program

The Duke Energy Residential Smart $aver program provides rebates for installations of higher
efficiency heating and cooling measures in new or existing homes. Qualified purchases by
residential customers are eligible for rebates of $200 to the homeowner, and $100 to the HVAC
contractor/dealer. Home builders who install qualified equipment are eligible for rebates of $300
that they may choose to pass on to the home buyers.

There are two types of measures for which rebates are available: central air conditioners (CAC) with
electronically commutated fan motors (ECM)s, and heat pumps with ECMs. Duke Energy provides
rebates for measures that have higher efficiency performance levels that are above current federal
standards.

To participate, Duke Encrgy customers work directly with a participating HVAC contractor, select
the eligible equipment, and provide their Duke Energy account number. The contractor completes the
application for the rebate, providing the necessary AHRI certificates. Duke Energy has contracted
with a third party, program administrator (Wisconsin Energy Conservation Corporation, WECC) who
then processes the rebates and sends incentives to the customer and/or the contractor,

Program Participation

The evaluation covers participants in the program spanning 2009 through 2010, with post
customer data through June 2011. Engineering estimates were prepared for each program
participant. The billing analysis included a near census of participants, as shown below:

Program Impact Type Pa?lfigggi; _2 gl%u nt
Residential Smart $aver — Ohio Engineering 11,274
Residential Smart $aver — Ohio Billing 10,774

January 2, 2012 5 Duke Energy
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Methodology

The impact evaluation used an engineering approach combined with a statistical billing analysis
in a Statistically Adjusted Engineering (SAE) model framework. The engineering-based
approach to estimating program savings consisted of the following steps:

Analysis of contractor surveys

Analysis of program participation tracking system data

Development and calibration of prototypical building energy simulation models
Simulation of measure energy savings

True-up of engineering estimates with billing data using a Statistically Adjusted
Engineering (SAE) approach

6. Calculation of gross program energy and demand savings

SR WD -

The engineering estimates were then combined with a billing analysis by comparing the
engineering estimates of savings for each participant as the participation variable. In this
manner, the coefficient on the participation variable becomes the percentage of the engineering
savings realized by participants (i.e., the realization rate). This is the SAE approach.

This approach differs from most of the other evaluations of similar programs in that it combines
both an engineering and a billing analysis. Other evaluations have either used one or the other.
Those evaluations that use only engineering analysis (even if they calibrated using billing data),
ignore changes in customer HVAC usage associated with the installation of higher efficiency
units and other behavior changes. Evaluations that depend only upon a billing anatysis can only
capture the early replacement of equipment — they cannot capture the natural replacement
savings (i.e., the baseline is not the actual efficiency of the existing HVAC system, but the
current HVAC efficiency standards).

The Residential Smart $aver HVAC program is designed as a time of replacement program.
Incentives are offered to encourage customers to upgrade from a standard efficiency new air
conditioner or heat pump to a higher efficiency new system when the existing system is at the
end of its service life. This is commonly referred to a “normal replacement” scenario. The
baseline efficiency assumed for the program is a SEER 13 minimally code-compliant air
conditioner or heat pump. In some cases, the customer may be encouraged by the program to
replace their existing air conditioner or heat pump before the existing system is at the end of its
service life. This is commonly referred to as an “early replacement” scenario. Under an early
replacement scenario, the existing HVAC system is the baseline, and the life cycle savings
accrue using the existing system baseline for the remaining useful life of the existing system.
Once the existing system reaches the end of its service life, the baseline reverts to the normal
replacement baseline, and the life cycle savings accrue until the end of the service life of the new
equipment. This is comrmonly referred to as the “dual baseling” approach, which is shown in the
equation below:

Life cycle kWh savings = (kWhggr — kWhgg) x RUL + (kWhng — kWhgg) x (EUL — RUL)

where:
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kWhgg = kWh consumption of the existing system

kWhgg = kWh consumption of the efficient (rebated) system
kWhyr = kWh consumption of a minimally code compliant system
RUL = remaining useful life of the existing system

EUL = effective useful life of the efficient (rebated) system

Under the normal replacement scenario, the savings are simply:
Life cycle kWh savings = (kWhxg — kWhgz) x EUL

As discussed above, it is reasonable for the program to claim the savings associated with carly
replacement. These savings can only be claimed for the remaining life of the replaced unit, after
which the claimed savings revert to the normal replacement level. However, it is extremely
difficult and expensive to derive accurate estimates of the replaced unit’s remaining life, so this
evaluation takes the conservative approach, where all replacements were considered to be normal
replacements.

To convert the early replacement savings estimate obtained from the billing analysis, the
estimated realization rate (using engineering estimates with a 10 SEER early replacement
baseline), was multiplied by the engineering-based loss in savings associated with going from a
10 SEER to a 13 SEER (the normal replacement baseline). This represents approximately a 70%
reduction in savings.

Finally, during the initial phase of this evaluation, it was discovered that there was a marked
difference between the engineering analysis and billing analysis in the preliminary results. This
difference was a result of using different participant samples for the engineering and billing
analyses. (Please see Appendix C: November 23, 2011 Memo to Duke Energy for more
information.) This disparity warranted further investigation and analysis, which resulted in the
same participation group used for both the billing and the engineering analysis, the final results
of which are presented in this report.

Data collection methods, sample sizes, and sampling methodology

Engineering Estimates
Smart $aver program participation recotds for all participants covering the period through
December, 2010 were obtained from Duke Energy.

Billing Analysis
The results from the billing analysis represent the entire population of participants with usable
billing data, so no sample design was necessary.

Number of completes and sample disposition for each data collection effort
Engineering Estimates

Smart $aver program participation records for all participants covering the period through

December, 2010 were obtained from Duke Energy.

Jaruary 220421  Duks Energy
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Billing Analysis
Program tracking data was used to pull billing data from all participants in Ohio. The billing
data was combined with information on participation date and in turn linked to weather data
(temperature) to form the dataset used in the regression analysis.

Expected and achieved precision
Engineering Estimates
Not applicable. Census of participants used in the study.

Billing Analysis
All savings estimates from the billing analysis were statistically significant at the 95%
confidence level.

Description of baseline assumptions, methods and data sources

Engineering Estimates
Baseline assumptions are incorporated into the prototypical simulation models derived from the
residential building prototypes used in the California Database for Energy Efficiency Resources
(DEER) study, with adjustments made for local building practices and climate. A detailed
description can be seen in Table 3.

Description of measures and selection of methods by measure(s) or market(s}
Engineering Estimates

DOE-2.2 simulations were used to estimate savings from all measures, air conditioners and heat

pumps ranging from SEER 14 to SEER 18.

Billing Analysis
The billing analysis was used to true up the engineering estimates. The realization rate from the
SAE model was used to adjust the engineering estimates of savings for air conditioners and heat
pumps ranging from SEER 14 to SEER 18.

Threats to validity, sources of bias and how those were addressed

Engineering Estimates
Any potential for bias in the engineering estimates is minimized through the use of building
energy simulation models, which are considered to be state of the art for building shell and
HVAC system analysis. Seasonality in heating and cooling energy use, and the use of natural
ventilation during mild weather in the cooling season is incorporated to reduce upward bias in
the engineering estimates. The engineering models are informed by pre/post metered data on fan
usage at a sample of sites, and trued up to the billing analysis described below.

Billing Analysis
The specification of the model used in the billing analysis was designed specifically to avoid the
potential of omitted variable bias by including monthly variables that capture any non-program
effects that affect energy usage. The model did not correct for self-selection bias because there
is no reason to as long as the program remains voluntary.

January 2, 2012 s  Duke Enargy
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Snapback and Persistence

The theoretical additional energy and capacity used by customers that may occur from
implementing an energy efficiency product, often called “snapback” if it occurs, 1s by design
already captured in the impact evaluation through the billing analysis approach. The billing
analysis approach uses actual energy use between the pre and post condition compared to what
would occur without the program (control). All market or program effects conditions, including
snapback, are already accounted for in this evaluation method. This is contrasted to evaluations
that primarily rely upon engineering calculations.

The billing data analysis, by using usage data from customers who participated as long as over
two years ago, indicates that the impacts of the Smart $aver program are likely to persist for at
least two years. However, the evaluation did not address how long these savings are likely to
persist over time because the time span of the available data was not sufficient to address this
issue. Both persistence and technical degradation are included in the calculation of each
measure’s effective useful life shown in Appendix B: DSMore Table.

daﬁﬁarj N P T R DukeE;e;ay
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Energy Impact Analysis and Findings

Program Tracking System Analysis

Smart $aver program participation records covering the period through December 2010 were
obtained from Duke Energy. The data, delivered as an Excel spreadsheet, contained customer
name and address, installing vendor contact information, system type and efficiency, unit make
and model number, rebate amounts, and other information. These data were examined to
identify the number and types of customers and HVAC systems in the program.

The distribution of equipment type listed in the program tracking database is shown in Figure 1.

Applications by Equipment Type

HP, 15%

AC, 15%

Geo HP, 1%

Gas Furnace,
69%

Figure 1. Applications by Equipment Type

Note, gas furnaces make up the majority of the applications listed in the program tracking
database received from Duke Energy. Air conditioners and air source heat pump applications
numbered about the same. A negligible number of geothermal heat pump applications were
recorded. Air conditioners and some heat pumps were bundled with high efficiency furnaces,
although they were recorded separately in the tracking database.

The frequency of rebated units and their efficiency is shown below.

January 2, 2012 o 10 "~ Duke Energy
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Applications by SEER

14+ 15+ 16+ 17+ 18+ 19+ 20+ 21+

B HP WAC ¥ GeoHP

Figure 2. Heat Pump and Air Conditioner Applications by SEER?

Engineering-Based Analysis

The impact analysis for the Residential Smart $aver program is based on a combination of
engineering estimates and billing data analysis. The engineering estimates are based on DOE-
2.2 simulations of a set of prototypical residential buildings. The prototypical simulation models
were derived from the residential building prototypes used in the California Database for Energy
Efficiency Resources (DEER) study, with adjustments made for local building practices and
climate. The prototype “model” in fact contains 4 separate residential buildings; 2 one-story and
2 two-story buildings. Each version of the 1 story and 2 story buildings are identical except for
the orientation, which is shifted by 90 degrees. The selection of these 4 buildings is designed to
give a reasonable average response of buildings of different design and orientation to the impact
of energy efficiency measures. A sketch of the residential prototype buildings is shown in Figure
3.

* Note: Geothermal heat pumps are rated by EER

Januraryz. 2012 1 "~ Duke Energy
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Figure 3. Computer Rendering of Residential Building Prototype Model

For this study, we added a basement to each building to create another set of 4 buildings,
allowing us to simulate the impact of the energy efficiency measures on buildings with and
without basements. Appliance saturation survey data collected in Indiana were used to refine the
prototype models. An appliance saturation survey was not available for Ohio, so the Indiana
data were used. These data were judged to be the best data available for the study. The general
characteristics of the residential building prototype model are summarized in Table 3.
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Table 3. Residential Building Prototype Description

Characteristic

Value

Vintage

Three vintages simulated: 1959 and older, 1960 — 1989,
and 1990 and newer

Conditioned floor area

1 story house: 1465 SF {not including basement)
2 story house: 2930 SF {not including basement)

Walll construction and R-value

Wood frame with siding, R-value varies by system type
and vintage

Roof construction and R-value

Wood frame with asphalt shingles, R-value varies by
system type and vintage

Glazing type

Average of single and double pane; praperties vary by
system type and vintage

Lighting and appliance power density

0.51 WISF average

HVAC system type

Packaged single zone AC or heat pump

HVAC system size

Based on peak load with 20% oversizing.

MVAC system efficiency

Baseline SEER = 13 for normal replacement; SEER = 10
for early replacement
Furnace efficiency = 0.78 AFUE

Heating setpoint = 70, cooling setpoint =75. Night

Thermostat setpoints setback/setup of 5 degrees in runs with setback
thermostats.

Duct location Buildings without basement: Unconditioned attic
Buildings with basement: basement

Duct surface area Single story house: 390 SF supply, 72 SF retum

Tweo story house: 505 SF supply, 290 SF return

Duct leakage

20% total, evenly distributed between supply and return

Cooling season

Covington: Aprit 29th — Oct 8th

Natural ventilation

Allowed during cooling season when cooling setpoint
exceeded and outdoor temperature < 65°F. 3 air

changes per hour

Several of the building characteristics were varied by vintage and HVAC system type to reflect
the differences noted in the appliance saturation survey. These characteristics are described
below.

Wall, Floor and Ceiling Insulation Levels

The appliance saturation survey contains questions about the presence of wall, floor and ceiling
insulation. The penetration of wall, floor and ceiling insulation was tracked by building vintage
and HVAC system type, and an average wall, floor and ceiling insulation level was established
to represent the average insulation level in the population. In buildings with basements, the floor
insulation levels shown below were applied to the basement walls. The assumed values for wall,
floor and ceiling insulation and the assumed average R-value by vintage and HVAC system type
is shown in Table 4 through Table 6.

Table 4. Insulation R-Value Assumptions by Vintage

Average R-value of
. Assumed R-value of | .
Vintage HVAC type insulated wall m_sulatad and non-
insulated walls
1959 and older AJC w/ gas furnace 11 5.26

January 2,202 * Duke Energy
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Average R-value of
Vintage HVAC type Ass;:;“lﬁ:teR&V:::f of insulated and non-
insulated walls

Heat pump 11 7.15
AJC wi gas furnace 11 7.30
1960 - 1989 Heat pump 11 8.54
A/C wi gas furnace 19 14.35
1990 and newer Heat pump 19 16.05

Table 5. Ceiling Insulation R-Value Assumptions by Vintage and HVAC System Type

Vintage HVAC type Assumed ::’;:i‘:fg"f :;xrlaa%:dRa-;: Lr'.i:f
insulated ceiling |
1958 and older oy gas lumace o 1623
1960 - 1989 ot ame fumace 3 oY
1920 and newer ﬁfecatw ;ugrﬁi fumace gg ggg;

Table 6. Floor Insulation R-Value Assumptions by Vintage and HVAC System Type

Vintage HVAC type As?:;:f; :;‘;ﬂ:f of f:\;ir;%:dR;:I:i:-f
insulated floor
1959 and older ﬁl;tw ;f;: fumace :11 1 3113?
1960 - 1989 Hodt oo fumece 1 403
1990 and newer ﬁl;tw ;ugrz: fumace 13 gg?

Duct Insulation

The appliance survey asked a question about the presence of duct insulation. The fraction of the
respondents that indicated the presence of duct insulation by building vintage and HVAC system
type was used to establish baseline duct insulation levels. Note, the assumed R-value for
insulated ductwork in the general population is R-4.9, corresponding to standard lin. duct wrap
or insulated flex duct.

Table 7. Duct Insulation R-Value Assumptions by Vintage and HVAC System Type

i Assumed R-value of
Tntage HVAC type insulated ducts
1959 and older AJC wi gas fumace 29
Heat pump 29
A/C wi gas furnace 2.9
1960 198 Heat pump 29
1990 and newer A/C wi gas furnace 49
Heat pump 49
amarziz 14 B



Case No. 12-1857-EL-RDR
Attachment P - Ossege
Page 15 of 30
TecMarket Works Findings

Windows

The appliance survey included questions about the presence of dual pane or storm windows, low-
e windows and window film. The glazing U-value and solar heat gain coefficient (SHGC)
assumptions for these systems are shown in Table 8. Note, the presence of window film was
assumed to result in a 50% reduction in SHGC in the small number of buildings affected.

Table 8. Basic Glazing Property Assumptions

Property Single Double Lowe
U-value (Btu/hr-F-SF) 1.04 0.55 0.45
Solar heat gain coefficient 0.86 0.76 0.65

The penetration of dual pane, low-e and window film features by building vintage and HVAC
system type were applied to the basic window properties to develop a set of glazing property
assumptions, as shown in Table 9.

Table 9. Glazing Property Assumptions by Vintage and HVAC System Type

Vintage AVAC type U-vaiue SHGGC
1959 and older ﬁ’;t"‘g g0 fumace 255 9.5
RO ——
1990 and newer ﬁ";t“‘gf;i furnace g:gg g:g;

Model Calibration

The DOE-2 models were refined using monitored data supplied by Duke Energy on residential
central air conditioners and heat pumps in Ohio and Indiana. Dent Elite Pro true electric power
meters were installed on the furnace/air handler fans at a sample of sites. Time series
measurements of fan power before and after the Residential Smart $aver system installations
were made. The dataloggers were rotated from site to site, with some systems monitored during
the heating season while other systems were monitored during the cooling season. Note, only
the fan power was monitored; total unit power was not included in the monitoring activity. The
purpose of the monitoring was to assess the fan power differences resulting from including an
electronically-commutated (EC) motor as a program requirement. EC motors are much more
efficient than standard motors, improving the SEER rating of an air conditioner or heat pump.
The EC motor also allows for fan speed modulation, saving additional fan energy during part-
load operation. Homeowners may elect to run their systems with continuous low speed fan
operation regardless of heating or cooling needs to improve comfort and indoor air quality.
Under this type of control, the energy savings from EC motor installation are reduced due to
longer operating hours.

Jenuary 2, 2092 15 © Duke Ensrgy
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The monitored data were analyzed to determine the fan operation (continuous vs. cycling with
call for heat/cool) and fan power per ton of cooling capacity in the pre and post installation case,
The result of the monitored data analysis is shown in Table 10.

Table 10. Summary of Furnace Fan Motor Monitoring

. . Cycling Fan Continuous Fan | Average Fan Power
Unit Monitored Fraction Fraction at Full Flow (W/cfm
Existing 42% 58% 0.367
New 51% 49% 0.197

The existing units were more likely to operate with a continuous fan (58% of existing units vs.
49% of replacement units). While continuous fan operation is a feature of systems with EC
motors, about half of the systems monitored used the feature.

The average fan power at full flow for the existing units was 0.365 W/cfm, while the average fan
power at full flow for the replacement units was 0.197 W/cfm, representing a savings of 46% in
full load fan power. Additional fan savings due to reduced speed operation were analyzed using
the DOE-2.2 simulation models described in the next section.

The prototype model was simulated with a variety of efficiency measures to develop a series of
savings estimates. The engineering analysis provided two scts of estimates. Separate estimates
were generated for both normal replacement (replace on failure) and early replacement scenarios.
Under the normal replacement scenario, air conditioning systems were simulated with a baseline
SEER 13 air conditioner and with a series of high efficiency air conditioners ranging from SEER
14 to SEER 17. Heat pump systems were simulated with a baseline SEER 13 heat pump and
with a series of high efficiency heat pumps ranging from SEER 14 to SEER 18. Under the early
replacement scenario, the baseline unit efficiency was set at SEER 10, which is typical of units
manufactured 20 years ago. The analysis required two sets of estimates. The early replacement
baseline was used to compare the engineering analysis to the billing analysis. This comparison
yielded an engineering adjustment factor. The adjustment factor was then applied to the
engineering estimates developed under the normal replacement scenarto. The adjusted, normal
replacement engineering estimates were used to develop the final results.

The basic efficiency assumptions for each of the air conditioner and heat pump measures are
shown in Table 11. These data were taken from an extensive studjy of residential air conditioners
and heat pumps conducted for the California DEER update study.” Besides these basic
efficiency parameters, an extensive set of performance curves were developed representing mean
performance of production units in each SEER category. These performance curves describe
unit efficiency as a function of outdoor temperature, part-load efficiency, and so on. Fan power
data were taken directly from the metering study. These curves were also applied to air
conditioner and heat pump measures in each SEER category.

3 Ttron, 2005. “2004-2005 Database for Energy Efficiency Resources (DEER} Update Study, Final Report,” Itron,
Inc., J.J. Hirsch and Associates, Synergy Consulting, and Quantum Consulting. December, 2005. Available at
http://eega.cpuc.ca.gov/deer
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Table 11. Baseline and Measure Performance Assumptions
Type | Efficiency | FanType | EER Hi‘:'t'ﬁ:ifo (él',ﬁ',:’;""‘) Heating COP
SEER 10 | Std 1-speed 9.3 0.74 396
SEER 13 | Std 1-speed 111 0.75 376
Air SEER 14 EC motor 13.2 0.71 361
conditioner SEER 15 EC motor 12.7 0.7 320
SEER 16 EC motor 11.6 0.81 409
SEER 17 EC maotor 12.3 0.8 422
SEER 10 | Std 1-speed 9.0 0.69 371 3.0
SEER 13 | Std 1-speed 11.1 0.73 337 3.28
SEER 14 EC motor 12.2 0.73 352 3.52
Heat pump SEER 15 EC motor 12.7 0.81 436 3.74
SEER 16 EC mator 12.1 0.78 400 3.48
SEER 17 EC motor 125 0.81 430 3.26
SEER 18 EC maotor 13.0 0.78 404 3.18
This set of measures resulted in a simulation run matrix as follows:
Category Number Description
1959 and oider,
Building Vintage 3 1960 — 1989, and
1990 and newer
Foundation type 2 With and without basement
Air conditioner with gas furnace
HVAC systems 2 Standard heat pumpg with electric backup
Air conditioner efficiency levels 7 Base and 5 measures
Heat pump efficiency levels 8 Base and 6 measures
Furnace fan control 2 Continuous and intermitient
Tstat type 2 Setback and no setback

Evaluation Findings

The set of simulations described above were conducted for Covington, Kentucky, which is the
closest weather data site to Cincinnati, Ohio. The results for each of the vintages were weighted
according to the relative frequency of each vintage in the overall population. The simulated
savings were normalized per ton of cooling capacity. A summary of the simulation results is
shown in Table 12. Savings results are shown for each SEER class and air conditioner or heat

pump type. Engineering estimates were provided using a normal replacement (SEER 13)

baseline and an early replacement (SEER 10) baseline. The estimates for early replacement were
prepared for consistency with the billing analysis, which observes the change in consumption as
existing equipment is replaced with the efficient equipment.

January 2, 2012
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Table 12. Normalized Measure Savings from Prototype Simulations for All Vintages*

Normal Replacement Early Replacement®
Measure
kWhiton kWiton Therm/ton kWh/ton kW/ton
AC_seer14 288 0.14 -7 627 0.42
AC_seer15 343 0.12 -8 686 04
AC seer1f 405 0.1 -9 762 0.38
AC_seer17 431 0.13 -9 789 0.41
Hp_seer14 793 0.11 0 1333 0.34
Hp_seer15 699 0.17 o 1231 0.39
Hp_seer16 1051 0.18 0 1613 0.4
Hp_seer17 464 0.19 0 1031 0.41
Hp_seerl8 1142 0.19 0 17086 042

The engineering analysis used detailed performance maps for air conditioners and heat pumps at
each SEER level. The detailed performance maps were derived from engineering data published
by the unit manufacturers, and were compiled by the California Database for Energy Efficiency
Resources {DEER) project. The most recent version of the DEER performance maps were used
for this evaluation®. The performance maps addressed unit full load efficiency and capacity over
a range of outdoor and indoor temperature and humidity conditions and the effects of part-load
operation on unit efficiency. The simulation models include the effect of duct leakage into return
air systems on HVAC system performance, which in turn affects the temperature and humidity
of the entering air conditions. The detailed simulation modeling formed the basis of the
engineering estimates,

Note, the energy and peak demand savings derived from the simulations are not proportional to
the difference in SEER. The SEER, which is based on a standardized laboratory test, is nota
reliable predictor of annual energy consumption under the more realistic operating conditions
included in the building energy simulation models. Peak demand savings across the SEER levels
are due to different strategies used by manufacturers to achieve a particular SEER rating and the
influence of those strategies on energy efficiency under peak conditions. For example, units
using multiple compressors can have high SEER ratings, while having relatively poor efficiency
under peak conditions. Heat pumps save energy for both heating and cooling, thus the overall
annual energy savings are greater for heat pumps than air conditioners. Also, heat pumps have
different performance characteristics than air conditioners, causing differences in the demand
savings within each SEER class. Energy savings as a function of unit SEER are based on the
performance of units under operating conditions representative of units in Ohio, especially when

* Normalized energy savings are a weighted average of the results for each of the building vintages.

* Billing analysis addressed clectricity savings only, so no early replacement gas savings were estimated.

® See www.deeresources,com for DEER documentation. The HVAC performance maps are described in the
Summary of Energy Analysis Changes in 2008 DEER versus 2005 DEER docurnent, which is accessed from the
DEER 2008 for 09-11 Planning/Reporting section under the DEER Database Contents heading.
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considering the influence of warm moist air infiltration into the return air systems on system
performance.

The savings per ton from the table above were applied to each participant in the program
tracking system according to the installed cooling capacity (tons), location and the SEER of the
rebated unit to create a customer specific estimate of savings. The customer specific estimates
using the early replacement baseline (i.e., SEER 10} were then passed to billing analysis, as
described in the next section. The resulting realization rate was then modified by the difference
in the engineering-based savings associated with going from the early replacement baseline to
the normal replacement baseline.

January 2, 2012 19 Duike Enargy
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Billing Analysis

This section of the report presents the results of a billing analysis conducted over the participants
in the Ohio Residential Smart $aver program. Billing data was obtained for all participants in the
program between January, 2009 and March, 2011 that had accounts with Duke Energy (after
processing, there were a total of 10,774 accounts from Ohio).” A panel mode! was used to
determine program impacts, where the dependent variable was monthly electricity consumption
from January 2009 to June 2011. Since engineering estimates were available for all these
participants, a Statistically Adjusted Engineering (SAE) model was used for the analysis. The
SAE model uses the customer-specific engineering savings cstimate as the program variable, and
the resulting estimated coefficient indicates the percentage of the engineering estimate realized
on average by participants (i.e., the realization rate). The results of the billing analysis are
presented in Table 13.°

Table 13. Estimated Ohio Residential Smart $aver Impacts: Billing Analysis

Realization
Program Component Rate t-value
Air cond;tloners; gess than SEER 51.9% 8.02
Air conditioners SEER 16 and o
higher 69.8% 10.38
Heat Pumps less than SEER 16 118.6% 60.49
Heat Pumps SEER 16 and higher 116.2% 49.45

This table shows that the Residential Smart $aver program produced statistically significant
savings for participants in Ohio. The realization rate indicates that the savings from this billing
analysis is lower than the savings based upon the engineering analysis of air conditioners, and
higher for heat pumps. This is often the case because the estimated realization rate captures
several factors:

s Customer behavior. The engineering analysis assumes that there is no change in
customer behavior with the installation of the new HVAC system. In practice, the
addition of a new energy efficient system results in a decline in the cost of heating
and cooling, so it is reasonable to assume that some customers will increase their
heating/cooling.

e Actual home thermodynamics. The engineering analysis used a set of
representative houses to develop the impact estimates. The billing analysis
essentially captures the thermodynamics of specific to each house. Since some

7 In order to maximize the use of the data, a single model was estimated over all states (Ohio, North Carolina, and
South Carolina). Therefore, the actual sample size in the model also included 15,054 accounts from North Carolina
and 3,213 from South Carolina, for a total sample size of 29,033 households,

¥ In order to insure an accurate separation between the pre and post patticipation periods, for each customer, the
billing data for the period of time between the reported installation date (which may not accurately reflect when the
new HVAC system installation was running) and the receipt of the rebate application was eliminated. In a vast
majority of the cases this period was less than 2 months.

Jamuary 22912 20 Dukz Ensrgy



Case No. 12-1857-EL-RDR
Attachment P - Ossege
Page 21 of 30

TecMarket Works Findings

houses may vary significantly from the set of representative houses, their actual
savings may therefore be significantly different as well.

o Status of pre-system. The billing analysis essentially compares the pre-
installation usage to the post-installation usage. If some customer’s pre-
installation HVAC system was not functional, then the billing analysis will show
an increase in electricity usage, and the overall estimated program savings will be
lower than the case with functioning systems (which is the assumption in the
engineering analysis).

¢ Actual baseline efficiency. The engineering analysis assumed that all customers
had a fixed baseline efficiency. However, the billing analysis implicitly uses the
actual efficiency of the customer's HVAC system, which may be higher or lower
than the efficiency assumed in the engineering analysis.

The remainder of this section discusses the procedure used in the billing analysis.

For this analysis, data are available both across households (i.¢., cross-sectional) and over time
(i.c., time-series). With this type of data, known as “panel” data, it becomes possible to control,
simultaneously, for differences across households as well as differences across pertods in time
through the use of a “fixed-effects” panel model specification. The fixed-cffect refers to the
mode] specification aspect that differences across homes that do not vary over the estimation
period (such as square footage, heating system, etc.) can be explained, in large part, by customer-
specific intercept terms that capture the net change in consumption due to the program,
controlling for other factors that do change with time (e.g., the weather).

Becausc the consumption data in the panel model includes months before and after the
installation of measures through the program, the period of program participation (or the
participation window) may be defined specifically for each customer. This feature of the panel
model allows for the pre-installation months of consumption to effectively act as controls for
post-participation months. In addition, this model specification, unlike annual pre/post-
participation models such as annual change models, does not require a full year of post-
participation data. Effectively, the participant becomes their own control group, thus eliminating
the need for a non-participant group.

The fixed effects mode! can be viewed as a type of differencing model in which all
characteristics of the home, which (1) are independent of time and (2) determine the level of
energy consumption, are captured within the customer-specific constant terms. In other words,
differences in customer characteristics that cause variation in the level of energy consumption,
such as building size and structure, are captured by constant terms representing each unique
household.

Algebraically, the fixed-effect panel data model is described as follows:

Yie =a; + e + &,
where:

¥i = energy consumption for home i during month #
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ar = constant term for site §

B = vector of coefficients

X vector of variables that represent factors causing changes in energy consumption
for home i during month ¢ (i.e., weather and participation)

g = error term for home i during month ¢.

With this specification, the only information necessary for estimation is those factors that vary
month to month for each custorner, and that will affect energy use, which effectively are weather
conditions and program participation. Other non-measurable factors can be captured through the
use of monthly indicator variables (e.g., to capture the effect of potentially seasonal energy
loads).

The effect of the Residential Smart $aver program is captured by including a variable which is
equal to zero for the months prior to participation, and the engineering estimate (on a monthly
basis) for all months after the household participated in the program. The coefficient on this
variable 1s the realization rate, and indicates the relationship between the engineering estimate
and the billing data estimate (if the estimate is greater than one, the billing data indicates a higher
savings than the engineering estimate. If the coefficient is less than one, then the billing data
indicates a smaller savings than the engineering models). In order to account for differences in
billing days, the usage was normalized by days in the billing cycle. The estimated model is
presented in Table 14.°

Table 14. Estimated Savings Model — dependent variable is (daily kWh usage), January
2009 through June 2011 (savings are negative).

Independent Variable (pelg::E;:?: 00) t-value
Ohio — AC Eng. Est. 055 11.89
Ohio — HP Eng. Est. -1.09 -69.24

Carolina — AC Eng. Est. -0.67 -40.12
Carolina — HP Eng. Est. -0.56 -38.80
Sample Size 725,874 observations (29,033 homes)
R-Squarad 73%

The complete estimate model, showing the weather and time factors, is presented in Appendix A:
Estimated Statistical Model.

The billing analysis represents a pre/post comparison of energy consumption, using the existing
air conditioner or heat pump as the “pre” equipment.

The realization rate from the billing analysis (based upon the early replacement engineering
estimates) was applied to the ratio of the savings associated with the early replacement to normal
replacement engineering estimates, to give an estimate of the normal replacement energy

? As stated previously, a single model was estimated over participants in all states. Thus, this table presents the
impacts for the Ohio in addition to the impacts for the Carolinas.
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savings. Since the billing analysis did not address demand savings, the engineering estimates of
peak demand were not adjusted. The final billing analysis adjusted gross energy and demand
savings per ton estimates are shown in Table 15.

Table 15. Adjusted Gross Energy and Demand Savings Per Ton

Gross Energy and Demand Savings
Measure Per Ton

kWhiton kWiton Therm/ton
AC_seer14 147 0.14 4
AC_seer1d 176 0.12 4
AC_seerl6 282 0.10 5
AC_seerl? 301 0.13 ]
Hp_seert4 940 0.11 0]
Hp_seer15 829 0.17 0]
Hp_seer1b 1,221 0.18 0]
Hp_seert? 538 .19 0
Hp_seer18 1,327 0.19 0

Program participation by HVAC system type, size, and SEER were applied to the savings per ton
estimates from Table 15 above to compute the program savings, as shown in Table 16.

Table 16. Summary of Program Savings by Measure

Gross Gross
Participati Gross Gross Ex Post Ex Post
Measure articipation Ex Post Ex Post KWh kW
Count s ak\.Nh S k:” Savings Savings
vings avings per unit per unit
Air conditioner 5,604 3,398,450 1,955 606 0.349
Heat Pump 5,670 14,729,349 2,598 2,623 0.464

The kW savings estimated for the program are summer peak demand savings at the customer
meter. Estimates of utility coincident peak savings were not included in the study. Coincidence
factors are applied to the customer peak savings in the DSMore cost effectiveness tool to
estimate coincident peak savings.

Net-to-Gross Analysis for Impact Estimates

The evaluation examined the extent to which customers would have taken the same actions
without the Duke Energy incentive and the degree to which the program participation impacted
the adoption of additional energy efficient measures. This analysis assessed the degree of the
influence of the program and the program’s rebate on the customer’s decision to buy, and used
self-reports of 54 surveyed program participants to estimate freeridership.

January 2,2642 3 Duke Energy
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Participants were asked how important the program rebate was to their decision to purchase a
more energy efficient model. The results are shown in Figure 4. One patticipant (1.9%) indicated
that the rebate was the primary reason and five participants (9.3%) regarded the rebate as
unimportant or minor in their consideration. Fifteen participants (27.3%) regarded the rebate as
important, and thirty-three participants (61.1%) said that the rebate was one of the reasons, but
not the most important.

Rebate Influence on Purchasing Decision
70% - —
61.1%

60%
50%
40%
30%
20%
10%

0%

Primary reason Importantreason  Neltherimportant or Minor or unimportant
unimportant reason reason

Figure 4. Rebate Influence on Purchasing Decision (n=54)

Surveyed participants were asked if the rebate had not been available whether they would have
purchased the same measure or an equally energy efficient one. Customers were also asked about
the timeline associated with their purchase to determine if the change would have been made, but
at a later time. In addition, only two out of 54 surveyed participants indicated that they would
have delayed the purchase of equipment without the program. One participant thought the delay
would be three to four months and the other thought he or she would have waited six months to
purchase new equipment,

Survey participants were read the following statement in order to rate the amount of influence
the rebate had on their purchasing decision: “I would like to ask how important the program
incentive was in your decision to buy the more energy efficient model. Would you say the
incentive was...”

Possible responses were weighted for free ridership and included the following:

e The primary reason (no free ridership)

January 2,202 | a4 ~ DukeEnsrgy
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¢ Animportant reason (20 percent free ridership)
¢ Neither an important or unimportant reason (40 percent free ridership)
e Anunimportant reason (80 percent free ridership)
» Not a reason at all (100 percent free ridership)

The free ridership multiplier from each rating is then multiplied by the percentage of respondents
who chose that rating. The sum of the products of the percentages and multipliers is the
unadjusted free ridership percentage.

The unadjusted free ridership percentage is calculated using Table 17. The overall free ridership
is calculated to be 37.4 percent with a net to gross ratio of 62.6 percent (100 percent minus 37.4

percent.)

Table 17. Free Ridership Percentages

Free Ridershi Number of Percent of Adjusted Free

Amount of Rebate Influence Multiplier P Respondents | Reshondents Ridfarship Ratio
Primary reason 0 percent 1 1.9% 0%
Important reason 20 percent 15 27.8% 5.6%
Eﬁ;m::)ltr;ﬁ??::stof 40 percent 33 61.1% 24.4%
Unimportant reason 80 percent 5 9.3% 7.4%

Not a reason 100 percent 0 0% 0%

Sum 100% 37.4%

In a previous study of this program (TecMarket Works 2008) we estimated free ridership using a
different approach. In the previous study we interviewed dealers and contractors and asked them
to make estimates of their customer’s free rider condition. That finding was almost identical
{37.2% in 2008 versus the current study’s 37.4%). Because these two different approaches that
were conducted at different times yet for the same program provide almost identical findings, we
are not adjusting the current study’s free ridership score down to reflect the decision bias
described in the evaluation literature. The fact that the two scores are essentially identical
supports the findings of both studies.

Spillover

The participant survey asked customers if they had taken additional actions to save energy
beyond the equipment discounted as a result of the Duke Energy program. Fourteen (25%)
participants indicated that they had taken additional actions beyond those covered by the
program. However, TecMarket Works is not crediting any additional savings to the program as a
result of these actions because the customers did not understand that the Duke Energy program
was responsible for the reduced price of the program-covered incentive, and because the
participating dealers do not push additional products or behavior changes as a result of the Duke
Energy program. This finding may change if future interviews with the participating dealers and
surveys with customers identify that Duke Energy has in some way caused all or a portion of
those actions to occur. This conclusion is supported by the majority of the interviewed dealers
who indicated that their customers were not aware of the Duke Energy program at the time of the
customer’s decision to purchase.
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Net to Gross Ratio
The net to gross ratio for this program 1is set at 0.626 and includes a downward adjustment in

gross savings equal to 37.4% of the gross savings. There is no adjustment for spillover savings
for this program until such time as the program can be found to be a cause of additional actions
being taken by program participants. As a result, the final net-to-gross ratio for the program is set
at 0.626.
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Appendix A: Estimated Statistical Model

This appendix show the complete model estimated for the billing analysis. The model includes
indicators for each month (the YYYYMM variable), temperature, and the participation variables.
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201006 | -90085.7 1140.603 -78.98  0.000 ~-92321.24  -87850.15
201007 | -88609.74 1575 -56.26 0.000 -91696.69  -85522.79
201008 | -82419.24 1669.476 -49.37  0.000 -85691.36 -79147.12
201009 | -79675.89% 1129.434 -70.55  0.000 ~-8188%.54 -77462.23
201010 | -66272.66  731.0191 -90.66  0.00C -67705.43  -64839.88
201011 | -36859.49 650.8755 -56.63  0.000 -38135.18  -35583.79
201012 | -16006.69 426.1167 -37.56  0.000 -16841.87 -15171.52
201101 | -11038.53 516.6781 -21.36 0.000 -12051.2 -10025.86
201102 | -7096.302 447.7675 -15.85  0.000 -7973.912 -6218.6%3
201103 | -15183.09 612.8344 -24.78  0.000 -16384.22  -13981.65
201104 | -Z29628.96 765.9756 -38.68  0.000 -31130.25 -28127.67
201105 | =~57977.34 1106.54 -52.40  0.000C -60146.13  -55808.56
201106 | -88967.22 1113.216 -79.92 0,000 -91149.09 -B86785.36
I
_cons | 61532.85 243.7272  252.47  0.000 61055.15 62010.54
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Appendix C: November 23, 2011 Memo to Duke Energy

In using both engineering and billing analysis approaches for this evaluation, it was discovered
that there was a marked difference between the engineering analysis and billing analysis in the
preliminary results. This difference was due a result of using different participant samples for the
engineering and billing analyses, as described in the memo below.

TecMarket Business Center
165 Netherwood Road

2™ Floor, Suite A

Cregon, Wl 53575

Memorandum

Tor Ashliz Ossege, Duks Energy

Frem: Mchael Ozey, Inregral Analvies

Dats: Nevember 23, 2{11

Subject: Starus of Reudennal Smart Saver mpact evalvation

This memo reviews the starus of the impact evaluation of the residental Smart Saver program.
The impact evaluation consists of both engineering and a billing data anmalvses. The engineering
analvss consists of DOE -2 simulatons of prototypical rasfdential buildings combined with
prepostmonroring of HVAC svetem fans at a sample of pardicipant des. The DOE-2
gmulations provide unit 2nergy savings estimares (KWh wn and KW ton) for cenoal air
conditoners and heat pumps at various effidiency levals. Since the program raquires
glectronically cotnmutated (EC) mctors on the supply fans of the rebated equipmenit, prapost
monitoring of HVAC svstem fans was used o improve the simulaton modals by cbserving how
partciparts used this fearure in their new svstems. The billing analvsis uses pre- and post-
partcipaton dam of partidpants within 3 regression model w 2stitnare program irmpacts.

Both the billing dara and engnsering analvsis were initdallv completed in Septembrer. However,
when the results were comparsd, thers was a marksd difference between the results from the
engineering analvsis and the billine analves Toinvestigare this difference, the enginsering
gstimates were mmbined into the regrassion moda! in a statistically adjusted enginzering (SAF)
framework. While constructing the SAF modsl, it was notad that the samples used for the
engincering analvsis did not match the sample used in the billing dara analysis, with the
enginesring analvais having significanily fewer pard cipanes than the Wlling analvsis.

Therefora, a new extract of the pardicipadon data for Smart Saver was conductad in ordar ©
insure that both samples were consistent and the SAE modsl could be run with the fiall set of
program participants. Once this task was complated, new enginesting and bhilling data analvses
wera conducted. Thisprocedurs was, naturally, tims consuming, and was not completed untl
mrid-Novamber. The results are currendy baing raviawed intamally and will be available ones the
intemal raviewis compleced.

January 2,200 3D " DuksEnergy
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Executive Summary

About This Report

This report presents the results of a process and impact evaluation of Duke Energy’s Smart Saver
Program as it is operated in Ohio. The Smart Saver Program provides incentives to customers to
upgrade to an energy efficient heat pump or air conditioner in existing homes. The program
saves energy by helping customers obtain efficient heating and air conditioning units that out-
perform older or less efficient furnaces and air conditioning. The study focuses on participants
from program year 2007 to the present (November 2007 through May 2008).

The first section of this report provides the results from the process evaluation. This effort
employed in-depth interviews with program design, planning and implementation staff, in-depth
interviews with partnering contractors, and 100 surveys of program participants.

The second section provides findings from the impact evaluation efforts. The impact evaluation
employed a tracking system review, review of monitored data on HVAC unit fan power supplied
by Duke Energy, a set of contractor interviews and building energy simulation modeling of
typical residential buildings to estimate the program savings.

Summary of Findings
An overview of the key findings identified through this evaluation is presented in this section.

Significant Process Evaluation Findings

e Contractors, builders and participants are all very happy with the program, in contrast
to the last evaluation of the Smart Saver program performed in 2007 (which was done
for Indiana in which many contractors were not happy with the technologies and
communication and with the lack of field representatives). This program does not
appear to have any significant operational issues.

¢ The length of time between the application submittal and the receipt of the rebate is
an average of 6.6 days, with a median of 4 days. Generally, the rebates are delivered
in a timely manner. However, there were a few complaints about the length of time it
took to receive the rebate — with some contractors reporting a wait of more than three
months.

e The ARI web site (the web site that contractors must use to obtain equipment
information to complete the rebate forms) and paperwork is a minor issue reported by
the respondents. The web site does not always respond, resulting in delays in
completing the paperwork. Also, the ARI documentation is viewed as unnecessary
by some of the contractors because they believe this is something that could be more
easily done by program staff.

o There is a notable amount of spillover associated with the Smart Saver program in
Ohio (see table below). Twenty-seven percent (27%) of the 5,015 Ohio customers
who participated in the program since 2007 reported that the program was at least
partially responsible for causing them to take additional actions. These additional
actions are estimated to provide these customers with approximately 178 kW of net

o,
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energy savings. In addition, almost 600,000 spillover kilowatt hours and over 4,000
spillover therms are saved annually over the lifetime of the measures.

Spillover

Impacts kW kWh Therms
Gross 355.413 1,141,942 10,195
Net 178.062 572,113 5,108

Significant Impact Findings

The gross and net energy and demand savings estimated by this evaluation are summarized in
Table 1 below. These savings estimates were calculated for the program as operated during the
evaluation period, with a SEER 13 baseline for normal replacement units and a SEER 10
baseline for early replacement units. Baseline furnace efficiency was 0.78 AFUE.

Table 1. Evaluation Unit Energy and Demand Savings Estimates

Covington
Measure kWh/ton | kWifton | Therm/ton
Gas seerl4d 356 0.181 62
Gas_seer1b 431 0.215 60
Gas seerld 584 0.315 55
Gas_seert7 637 0.330 55
Hp seeri4 1077 0.133 0
Hp seer1b 1087 0.200 0
Hp_seer16é 1473 0.318 0
Hp seer17 1539 0.266 0
Hp seer18 1591 0.323 0
Dihp seer14d 683 0.133 30
Dfhp seertd 909 0.200 23
Dihp seer16 1231 0.318 25
Dfhp seer17 1317 0.266 24
Dfhp_seer18 1359 0.323 25
All AC 408 0.208 81
All Heat pumps 1106 0.192 6
Measure KWh/KSF | kW/kSF | Therm/kSF
Hi effic gas fumace 0 0.000 98
Gas fumace plus ECM 356 0.042 91

Ty 5 Taoh o el Worke/Bud e 0 os
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Program free ridership was estimated at 37.2%. The total gross and net energy savings for the
program' are shown in Table 2 below.

Table 2. Duke Energy Smart Saver Program Planning Unit Savings Estimates

kWh kW Therm
Gross program savings 3,315,148 833 1,019,463
Net program savings 2,081,913 586 640,223

Recommendations

1. Move to an electronic application submission. This was cited by contractors in the
previous evaluation and in this current one. Online submission will make it easier and
faster for the contractors to complete the application process. This approach should be
established with a confirmation protocol allowing the contactors to know that their
application was submitted, providing them with a tracking number and an e-mail
confirmation for reference tracking. Currently, many applications are faxed to Duke. The
contractors report having to wait for the rebate check to arrive before they know if the
application was received and approved for payment.

2. With the move to an on-line application process, eliminate or reduce the documentation
required to complete the ARI documentation requirement if feasible to do so. If the
application is subrnitted this check can be part of the on-line automated effort.

! The program total savings are based on 675 air conditioner applications, 673 heat pump
applications, and 3,667 high efficiency gas furnace applications. Each of the air conditioners and
160 of the heat pumps were bundled with a high efficiency furnace; the remaining furnace
applications were stand-alone.
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Introduction

This report presents the results of a process and impact evaluation of the Smart Saver Program.
To conduct the process evaluation we interviewed program managers, product
vendors/dealers/contractors/distributors, and program participants.

Program Description

Smart Saver® promotes the use of high-efficiency heat pumps, air-conditioning systems and Gas
furnaces. The Smart Saver Program is available to Duke Energy residential customers in Ohio.
The program offers customers an incentive to purchase an energy efficient HVAC system for
new and existing homes.

Evaluation Methodology
Process Evaluation

The process evaluation included an offsite interview with the Duke Energy program manager.
This interview focused on the design, planning, and implementation of the program and a review
of the goals and objectives associated with the program. Interviews were conducted with:

1. Dan Welklin, Duke Energy Program Manager

The interview was conducted in July of 2008, and followed a formal evaluation interview
protocol. This protocol is provided in Appendix A of this report and allows the reader to see the
range and scope of the questions addressed during the process interviews.

We also interviewed seven out of a possible 27 builders and ten of the 145 partnering dealers for
which we were provided contact data and also had more than 3 projects. The builders and
contractors were randomly selected for interviews.

Figure 1 below shows how the number of Smart Saver projects is dominated by a small number
of these partnering dealers. These partners processed a total of 4,006 installations during the
period of time covered by this evaluation (November 2007 through May 2008).
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Figure 1

. Number of Projects per Smart Saver Partnering Dealer

Gross Energy Impact Analysis

The impact evaluation used program participation records and the results of the interviews with
program contractors to identify the range of equipment used and the installation decisions that
would have been made without the program. During the interviews we asked questions about
early-replacement and replace-on-failure decisions, estimates of remaining life of early
replacement units and if they are installing additional measures such as duct insulation and

sealing,

and programmable thermostats. DOE-2 simulations of typical residential buildings were

used to develop the energy savings estimates. A sample of participants had metering installed on
the HVAC system fans by Duke Energy. These data were used to inform the construction of the
DOE-2 models.

The impact evaluation of gross energy savings consisted of the following steps:

kv~

Analysis of Contractor Surveys

Analysis of program participation tracking system data

Development and calibration of prototypical building energy simulation models
Simulation of measure energy savings

Calculation of gross program energy and demand savings
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The contractor surveys were used to establish remaining life on early replacement units and
identify additional non-program measures commonly included by Smart Saver contractors.
Appliance saturation survey data supplied by Duke Energy from a study in Indiana was used to
refine the prototypical building energy simulation models, as described in the Indiana Smart
Saver evaluation (TecMarket Works, 2007). The survey data provided information on the
buildings, such as type, size and age of the home, types of heating and cooling system installed,
use of thermostats, efficiency features, and so on. These data were used to establish residential
market segments based on building vintage and HVAC system type, and establish building
characteristics appropriate for each of these segments.

The tracking system review identified the types, sizes and efficiencies of air conditioners and
heat pumps installed under the program, thus focusing the scope of the engineering analysis. A
set of residential prototypical building models were developed using the DOE-2.2 building
energy simulation program for three building vintages. The prototypes were based on the
models used in the California Database for Energy Efficiency Resources (DEER) study, with
appropriate modifications to adapt these models to local design practices and climate, Energy
savings estimates were developed from the prototype models and applied to the HVAC program
tracking system to estimate program savings.
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Section I: Process Interview Results

The seven Smart Saver partnering builders and ten contractors were interviewed in July and
August of 2008. All of the interviews were conducted with a sales manager within the firm or an
equivalent representative. Each of the respondents indicated that they are the individual within
their company who has the most experience and is the most acquainted with the program. The
interview protocol used during these interviews can be found in Appendix B.

The interviews were written to cover various aspects of the program, such as program operations,
aspects of contractors’ involvement, incentive levels applied, covered technologies, and program
effects from the contractors’ perspectives. The results of the process interviews are report by the
response categories presented below.

Program Operations

According to the Program Manager the program started as a labor-intensive initiative to increase
high efficiency unit sales and to move customers away from the lower efficient equipment.
According to the manager, Duke spent a significant amount of management resources making
sure the rebated equipment was properly installed, and that dealers were trained on the program’s
operations. Additional resources were spent inspecting installed units to make sure they were
properly installed. However, over the last few years the program has been scaled back in other
states so that it is operating as a rebate program for qualifying units and ECMs in Ohio. By
eliminating the technical training the program has become less complicated.

The Smart Saver program has recently changed from being managed by Duke Energy staff to
being operated by a service vendor, but has always been operated by this vendor in Ohio.
According to the Program Manager this change has made the program operate more smoothly
and effectively. To help assure program success a number of quality control checks have been
placed into operations, including:

e Every paper application is double checked to assure accuracy and content.

e The contractors use the ARI on-line manual to make sure the indoor unit matches the
outdoor unit and thereby qualify for the rebate.

» A field inspection is performed to confirm compliance (5% is the requirement, but
vendors almost always do more). The inspections are specifically targeted to include 5%
of many subsets including, geography, program measures, heating dealer participation.

e The inspection summary reports are checked by Duke Energy to make sure the
percentage requirement is being managed for many subsets in the market including
geography, program measures and heating dealer participation.

Materials

We asked the contractors if they had enough program materials such as brochures, applications,
and program documentation to effectively sell the program to their customers. All interviewed
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contractors indicated that they had the materials that they needed on hand and felt that they could
obtain more when needed.

Problems That Have Come Up

Many of the questions asked of the contractors involved focused on their opinions on the
operations of the program. The interviews with the contractors indicate that they are in
agreement based on the dramatically reduced number of complaints about the program
operations from past evaluations.

Most of the contractors said that their experiences with the program were free of any significant
problems and that they were pleased with their interactions with the program. However, a few
contractors expressed the following concerns:

s  “Qccasionally a customer complains that they haven’t received the rebate in a ‘timely
mannet,” in which case T look into it with Duke and help get them their rebate.”

o “I think the only issues are some periodic time delays associated with the rebates and
some contractors have been reluctant to partictpate because of the amount of paperwork
associated with the rebate process. Also, some HVAC contractors that I know do not yet
know about the program.”

¢ “No real problems, but the ARI web site has changed a few times so we have to keep up
with it. There is no advance notice of a change, so it can catch us by surprise.”

o “The ARI web site won’t always come up. This delays the process and we have to return
to it rather than move on to other work.”

¢ “Thave had a couple of faxed incentive forms lost in transmission which delayed the
rebate process. Ihad one that only received half of his incentive and we had to reprocess
the forms to obtain the other half. 1had one application in which the address got mixed
up with another customer. This took 3 months for the client to receive his rebate, He was
very upset with this.”

When we asked contractors about the level of customer complaints, contractors reported that
other than the above reported complaints there have been very few or no other customer
complaints.

Wait Time for Incentive

The length of time that passes from when the application forms are submitted, to the arrival of
the rebate check are described as reasonable by all of the contractors. The stated average length
of time to wait for a rebate check varied from 2 to 6 weeks.

The data provided by Duke Energy allowed us to confirm the number of days between
application submittal and the date the rebate check was sent out. The minimum period was 2
days with a maximum of 100 days. The average period was 6.6 days with a median of 4 days.
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However, contractors perceive that the average wait for the incentive check is between 2 to 6
weeks.

What About Smart Saver Works Well

Each interviewed contractor was asked what they think works well about the program. This
question was then followed with a question about what changes should be made to the progam.
The contractors responded to the question of what works well about the program with a variety
of responses. The responses include:

e “It saves both parties money and improves energy efficiency / consumption.”
e “I think the simple fact that it saves people money is what makes it effective.”
» “It helps people save money, and I don’t think that will ever stop working.”

o “The customer is getting a bonus and they are benefiting in energy savings.”

¢ “The incentive attracts customer and contractor attention to buy qualifying equipment,
trying to save energy, and it helps customers make decisions.”

* “Tt helps save both money and energy.”

o “Some people won’t spend the extra money on the higher efficiency equipment on their
own, but the rebate helps offset the costs.”

¢ “After the job is finished the paper work is very easy to fill out.”
o “It saves both builders and homeowners money, and it also saves energy.”

e “] am pleased with the whole process. It’s a systematic process and once you do it one or
two times you have it down and there are not a bunch of crazy calculation variables
involved that can muddy the waters.”

These contractors indicate that the program gives them another selling point for the energy
efficient equipment option, providing them an advantage to their ability to make a sale.
Likewise several reported that the program is easy to fill out.

Some contractors see the program as a way to encourage customers to upgrade their heating and
cooling equipment to a higher efficiency level. These contractors noted that the rebates do
provide incentives to buy the better product and that this incentive often drives the customer’s
decision process and makes the program work well.

What Should Change About Smart Saver

The most frequent response to the question regarding what should be changed about the program
was the single word “nothing”. The contractors seem to be happy with the program. However,
four of the contractors did offer suggestions for changes. One suggested that more technology
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options should be offered, but wasn’t sure if this was possible, another thought that the rebates
should be larger, or that a discounted residential electric rate should be offered. Another
indicated that it would be helpful to have a confirmation system in place so that the contractors
know that the rebates are being processed. The comments received include:

o “Offer more equipment options, if possible.”

e “Larger rebates or a different residential rate for those who use the energy saving
equipment.”

¢ “Have a convenient confirmation process put into place so the contractors know that the
incentive forms have been received and are going to be processed.”

Communications with Duke Energy Staff

Duke Energy distributes promotional materials to contractors and to customers to inform them
about the program. The vendors are typically the customer’s point of contact and answer
questions about the rebates and the equipment eligible. All of the vendors have access to a field
representative to help them answer questions. If the field representative cannot handle a
question, it is sent up to the Program Manager who then calls to the customer or vendor to
provide an answer. Ficld representatives are also responsible for seeking out vendors that are not
currenily participating in the program and encouraging them to become program partners.

The contractors are satisfied with the level of communications between themselves and Duke
Energy. In fact, all but one of the contractors said that communication with Duke Energy staff
was fine; the other indicated that the level of communication was acceptable. The contractor
suggesting that improvement in communications was needed suggested the following:

e “Improve the ability for us to reach a person with our questions instead of leaving a
message.”

One contractor mentioned a specific employee to praise her attention to their questions and
needs:

* “Yes, Paula Madjeski has always been available to me and has always taken the time to
answer all of my questions and follow up on any issues that I have faced.”
How Contractors Make Customers Aware of Smart Saver

Most of the contractors tell their customers about the program during normal sales
communications. They explain the energy savings, and tell their customers about the incentives
if they choose the more energy efficient option for their heating and cooling needs. Responses to
the question regarding how their customers learn about the program include:

e “Iexplain the program to them.”

» “Iinform them of their options available through the program.”
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e “Iwill explain it to them during the sales call.”
e “They tend to learn about it via word-of-mouth.”
e “When we go out on a job estimate we advise them of the program and rebate.”

e “We inform them that they have the option to have a higher efficiency unit at a slightly
greater cost.”

e “The program is offered when we are called out for a job estimate. We then give them the
“good, better, best” estimates.”

e  “We tell each and every customer about it when doing an estimate.”

e “Every quote we give to a customer mentions the incentive if they pick the right
equiptnent.”

e “Itell them about it. I also tell all of my clients about the Power Manager Program and
how that benefits them and the rest of the world as well.”

Getting Contractors Invelved in Smart Saver

During the interviews we also talked to the contractors about how they got started in the
program, why they participate, and what Duke Energy can do to attract more contractors to
become a partner in Smart Saver.

How The Contractors Participate in Smart Saver

The contractors we spoke with had years of experience with the program, ranging from 1 year to
(reportedly) over 20 years (in Indiana). Three contractors with whom we spoke said that they
had been with the program since its inception.

When we asked the contractors to tell us how they participate in Smart Saver, we obtained the
basic information on their operations as a partner in the program. Most of the contractors
mentioned that they fill out the paperwork and submit the forms for their customers. The
following responses were provided.

e “We're a small company that participates in the program in an attempt to diversify our
services and offer our customers more options. If the customer expresses interest in a
high efficiency unit, we inform them of the rebate.”

¢ “T am a builder that participates in the program. I inform my customers that if they are
interested in a higher efficiency unit, that equipment is available and there is a cash-back
program if they go to the more efficient equipment.”

» “I just handle the paperwork and ensure that the customer gets the rebate.”
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“I stay updated from the web site. 1use a laptop on my presentation and log on to the
Duke web site.”

“We build homes with high efficiency units included as standard equipment.

“We tell customers about the rebate and explain which equipment qualifies for the rebate
and we fill out the paper work and send it in for them when the job is complete.”

“I did not know the program had a name. We include high efficiency furnaces in every
one of our homes as standard, so we do not introduce the rebate program to the
homebuyer. We keep the money to help offset the cost.”

“T tell the customers about the program and I make sure the customer’s applications are
filled out and I send them to Duke.”

“After we identify what equipment is going into their house, I let them know they are
eligible for a Duke Energy rcbate. I ask them for their account number and fill in the
blanks on the application.”

“We build our homes with high efficiency equipment as the standard, therefore we do not
give our customers an option and do not inform them of the program; we simply inform
them that their homes are built with high efficiency equipment.”

“All customers are advised of the program as an encouragement to purchase our high
efficiency items and qualify for the rebate. I get the orders for the equipment and our
office processes and faxes in applications.”

“T sell the majority of the products for our company and our technicians will sell the rest.
I process and receive all of the incentives. T introduce our product the same way to
everyone and as | am explaining things I will ask if the client is a Duke customer for gas
and electric and inform them of the rebate program. I process all of the rebates for all of
our clients and I receive our incentives.”

Why Contractors Participate

Why contractors participate varies from the basics (increased sales/profit) to the altruistic (doing
the right thing for their customers). Most of them like to offer their customers the option of a
more energy efficient means of heating and cooling their homes, whether it is for their comfort,
long-term cost savings, the environment, or for simply providing good customer service.
Contractors reported that they participate for the following reasons:

“To offer more options to the customers and to promote high efficiency equipment.”

“To obtain the incentive for our customers and for ourselves. Ibelieve in it
professionally; to at least provide the customer with the energy efficient options.”

“To obtain the incentive and to satisfy our customers.”

St
[y
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“We are the leader in Heat pump installations and energy savings programs; we want to
stay that way.”

“We do it for the rebates: they help sell the higher efficiency equipment, and it helps our
customers.”

“To obtain the incentive and to provide the higher efficiency for customer.”
“Because it is good for our sales and helps us out.”

“We do it for the rebates and to sell efficient equipment. I became knowledgeable only
through my heat company.”

“To build the best quality home at an affordable price. Part of that quality and
affordability is directly related to how the homes retain heat/cool air, and at what price.
We believe in this professionally and I believe in it personally. We need to do our part to
help reduce our dependence upon energy sources.”

“We believe every homebuilder should do their part to build more energy efficient
homes. We have committed to building 100% Energy Star rated homes, This is
something we believe in professionally and believe it is a great service to our customers.”

“Helps customers save money and obtain the rebate from Duke.”

“We want to build good quality homes, and we figure that includes the heating and
cooling system. Also, it shows our customers that we care about their well-being, the
environment, and want to provide them with the best possible service.”

“We do it because it is lucrative for us and it is a good selling tool.”

I like the incentives and so do my clients so it only makes sense to benefit from the
equipment that I am already promoting. Ibelieve it is a wise business move as it can and
does give our company an advantage when selling the high efficiency products. It offsets
the price of the equipment, which is getting more and more expensive. It does help
people decide to choose a higher efficiency product in many cases when they may be on
the fence. It shows that we care that they can save money now on the investment end and
in the long run of utility consumption, and it shows that Duke also cares about saving
energy.

How To Get More Contractors to Participate

We asked the contractors what Duke Energy can do to increase the number of contractors that
partner with the Smart Saver program. Three indicated that increasing the incentives would help.
The other responses varied as noted below:

“Offer a larger incentive, or maybe bonuses for certain numbers of high efficiency units
sold.”
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o “Offer a greater incentive or market the program more effectively or something ™

¢ “Offer more incentives or inform contractors better.”
¢ “The dealers that stay up on our industry wants and needs are already enrolled.”

e “Make them more aware of it; I’'m not sure how many know about it. Theard ofitata
heating association meeting and jumped on board, I think most would like to be on it.”

» “Advertise more/ hold informational sessions. I didn’t know about the program until one
of our HVAC contractors told us about a rebate. Even then I didn’t know the program
had a name.”

e “Place ads in newspapers and TV.”
¢ “Simplify the paper work.”

o “If they don’t get it already then only a hammer to the head will make an impression.”

Program Technologies and Incentives

According to the program managers, the program utilizes the expertise of a diverse group of
professionals in choosing the technologies covered by the program: energy experts, consultants,
load analysis experts, dealers, builders and customers, and past experience. Then the program
conducts cost effectiveness tests on the technologies to determine if the savings in energy are
great enough to offset the program’s costs. These approaches allow Duke Energy to identify and
select the technologies for the program, and which can reliably provide cost effective energy
resources.

Technologies and Equipment Covered

We also talked to the contractors about the technologies offered in the program, and the
incentives that are provided. The technologies covered under Smart Saver are supported by
everyone we spoke with, with a few suggestions for additional technologies for consideration.
The program seems to keep up with technological advancements and keeps the most efficient
equipment in the program. Some of the contactors provided recommendations to consider other
technologies.

» “Maybe programs for in-ground water sprinklers?”

¢ “It would be very helpful if Duke was to combine an insulation tecommendation with the
program for homes that need it, or provide helpful hints to go along with energy savings.
All energy saving methods should be combined together in the same program (heat
pumps, insulation, furnace, etc).”
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“Maybe some sort of incentive for building homes with high efficiency windows or some
other construction approach?”

“EnergyStar homes. When a home receives an EnergyStar label I think the homeowner
should get an automatic rebate on their total energy bill every month (5% or something
like that). This would practically ensure that consumer demand for EnergyStar rated
homes would skyrocket.”

“Include high efficiency water heaters in the program”

“Include ductless split air conditioners”

Incentive Levels

The incentive levels are set at the right level from the perspective of most of the contractors.
However, one had an incentive comment that was targeted at specific technology of the program,
believing that the incentive should be higher for geothermal heat pumps since they are more
expensive and are more energy efficient than some of the other technologies included. The
contractors provided the following additional responses to the incentive question.

“Yes, they encourage the customers that are on the fence to choose the higher efficiency
units.”

“It has swung a few people over as far as deciding which type of furnace to buy and that
it isn’t just a sales gimmick.”

“Yes, they are appropriate. They could certainly be better, but if someone is sort of in
between, it can sway them over to the more efficient unit.”

“They could be larger, but that is always the case. I think they are appropriate.”
“Yes they help. Higher efficient customers want to save all they can.”
“They should get a larger rebate or a lower rate.”

“When given the choice, in about 50% of the time the homeowner will go with the
higher efficiency equipment for the rebate.”

“More money back is always nice, but I can’t say that the incentive attracts too many
people because T have little to do with it.”

“Geothermal rebate should be more than gas furnaces since the cost is much greater to
install a geothermal unit than it is to install a gas furnace and they are more energy
efficient.”

“Yes they are helpful, although they could be more; it may further encourage the use of
high efficiency equipment.”
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e “Yes. It often convinces a customer to buy the upgrade, as that cost is offset by looking
forward to the incentive check.”

e “It certainly helps them make the choice to go with the high efficiency equipment, but I
promote the high efficiency equipment to begin with so it is mostly a bonus for my
clients.”

e “If the goal of the incentive is to attract more people to choose energy efficient units, then
no. Ido not think the incentive attracts those who would otherwise not buy one.
However, if someone is already thinking about it, it may help sway him or her one way or
another, but it is not enough to make someone change their mind about what they want.”

Technologies that Should Not Be Included

None of the contractors indicated that any of the technologies covered should be removed from
the program’s offerings.

Smart Saver’s Effects on Contractors
How the Program Changes Business

Overall, the contractors report that the program has not significantly changed their business or
the line of products they offer. However, some report that it allows them to offer more options to
their customers and it allows them to sell the higher efficiency products. It also helps achieve
higher levels of customer satisfaction. The comments received from the interviewed contractors
include responses that indicate that the program is moving the higher efficiency lines and other
comments suggest that there are minimal impacts on the contactor’s business:

“The rebates help sell the higher efficiency equipment, as well as helping out the
customer.”

* “It’s given us more lucrative sales by convincing a customer to buy a higher efficiency
model.”

s [t’s too hard to quantify so I am not sure if sales have increased due to this program. But
I can say that it does help people upgrade to a variable speed blower air handler teamed
with a higher SEER heat pump to get the rebate and save in the long run while being
more comfortable.

* “It’s hard to say, but as I alluded to earlier, I believe word of mouth has helped us attract
more customers to the higher efficiency units.”

¢ “It has added to our marketing and advertising programs by focusing on the higher
efficiency lines.”

e “It’s hard to say, but giving people options helps them make good choices.”

e “No it has not changed the lines we sell but we sell more of the high efficiency lines.”
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e “Not that I can tell, I think we sell more of the high efficiency units with the program.”
e “[am not sure or at least not to my knowledge.”
e “No, the program does not persuade a lot of people to buy.”

o “Not particularly. We were already building EnergyStar rated homes, and alrcady
installing 92% gas furnaces standard in our homes. It is nice to have the rebate to help
offset the overall price of the home and be price competitive in the market.”

Contractor’s Suggestions for Streamlining Participation Process

Contractors provided two suggestions for streamlining the process. Two contractors said that the
ARIT form could be eliminated from the process, and the other comment came from a contractor
who suggested that the program applications be available via an online process and have a
confirmation process so that they don’t have to wonder if the fax was received and processed.

The program manager indicated in the past that Duke Energy was working on a confirmation
process, and is forecasting that it will be incorporated into the program. The online application
process should help reduce the turn-around time for rebates as well. An online process can be
structured to reduce errors associated with models and efficiency levels. The comment received
from the contractors regarding program changes include:

= “If the incentive form process could be done electronically it could make it easier to
track. Faxing the information is cumbersome. I have to trust that the fax arrived and was
processed and approved, and it takes weeks before I can figure out if one got lost along
the way. I have no way of checking. Maybe some kind of confirmation process couid be
performed to inform the contractor that the faxed incentive form was received.

¢ “It could be streamlined by not having to send in the ARI certificate.”

* “ARI copies to Duke could be done away with.”

Program Results

We asked the contractors about the benefits of their participation in the program to their business
and to their customers, and how the program has altered their business by changing what
equipment they offer. None of the contractors have made significant changes to their marketing
strategics because of the program beyond offering more options to their customers. They feel
that simply telling the customer about the program, the rebate and the increased efficiency is
enough to sell the rebated equipment. The contractors all offer the same equipment, but push the
more efficient equipment when there are customer or dealer incentives to do so. Their goal is to
obtain the best equipment for their customers at the best price. The incentives mean that they can
push the energy efficient units at a reduced price allowing more customers to obtain the efficient
equipment. These findings are consistent with the program theory to increase market penetration
via rebates and incentives.
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Benefits to the Contractors

The contractors like participating in the program for a variety of reasons. They like the
incentives, the satisfaction knowing they are providing their customers with the best options for
savings and comfort, and the high levels of customer satisfaction with the contractors.
Contractors reported the following benefits:

“We get a portion of the rebate.”
“We have more satisfied happy customers and extra money.”
“As the business owner, I know it’s helping us. I do the reports and studies and the

money that Duke 1s paying for it is quite a bit of pocket money for me and the customer
gets better equipment.”

“I hope the equipment is good and pays off in the long run, the rebate I was able to turn
over in the construction of the property was a benefit to me.”

“The program gives us extra cash and helps our customers.”

“The rebate is the primary benefit to us.”

“Qur customers are more satisfied with their choice and we save some money.”
“Monetary incentive is the benefit we obtain”

I make a living on 100% commission so the more I sell the more I have to feed my
children and their mother. IfT sell higher efficiency items my price tag goes up so I get a
raise and my kids get fatter. 1 also receive the company incentives as a bonus because the

owner of my company likes it when I am happy and the happier I am the easier it is to
sell high efficiency. And the customer gets a better product so it is win-win.

Benefits to the Customer

The most common benefit to the customer cited by the contractors was that the customers are
able to save energy and money when they purchase the rebated equipment. A few of them also
mention that the equipment is quieter than the lower efficiency models. The following responses
were provided by the contractors when asked about the customer benefits of the program:;

“They save money on their energy bills.”
“They save money over the life of the product.”
“They save money by getting this equipment.”

“Some are very energy conscious and like to know they are doing something to help save
energy.”
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“It’s more eco-friendly and quiet.”

“Cash and the efficient unit saves them money.”

“They’re saving money and are more comfortable.”

“They are quieter than other units.”

“Getting a good line of equipment and a price reduction in monthly usage that results in
lower monthly bills. It’s also nice to know that a big company is willing to give back to
its customers and help them.”

“They save money and reduce their energy consumption.”

“Some people are very environmentally conscious, and higher efficiency is better for the
environment.”

“They get a lower electric bills.”
“They save money over the life of the unit.”
“They are quieter and obviously use less energy.”

“They start saving faster on their investment and they will save much more over the long
run and they will also have the benefit of greater comfort.”

“Comfort, quieter operation, indoor air quality, savings, helping the environment and
status.”

All of the contractors indicated that there have been no problems with the equipment offered
through the program, and that customer satisfaction with the equipment is high.

Program’s Influence on Business Practices

We asked the contractors if their business would change if the Smart Saver program were no
longer offered. We posed the question to the builders: “If Smart Saver were discontinued, would
you still offer the energy efficient options? If yes, how would you structure pricing differently to
make up for the program loss?” None of them said they would change their offerings, though
many added that they would increase their prices to cover the loss of the incentive.

“Yes, | would just have the price of the home increase proportionately.”

“I think so; I imagine we would just price the homes proportionally more than we
currently do.”

“Yes we would still offer the same equipment, and we wouldn’t change the pricing
structure.”
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e  “Qur pricing would not change — it didn’t change when we started the program.”

e T think we would offer the same lines, but we may install more less-efficient units as
well and price the homes accordingly.”

*  “We would increase the price of the home by the amount of the rebate.”

*  “We wouldn’t mention Duke Energy or the rebates.”

* “I’m not sure, but I don’t see any reason not to offer the same line.”

e “I play fair and I have never changed pricing due to the program so my pricing structure

would remain the same.”

We also asked the contractors what percent of their customers are aware of the program and the
incentive beforehand. The contractors reported between 5% and 50% of their customers were
aware of the program and that about 60% took advantage of the rebate.

Table 3. Customer Awareness of Duke Energy’s Smart Saver Program

Percent
Weighted
Mean
Range Mean
Percent Percent?
What percent of the customers are already
aware of the program before you present it to 23.5% 5% - 50% 11.7%

them?

What percent of the customers take
advantage of the program after you present it 59.4% 30% - 99% 55.0%
and explain it to them?

What percent of your customers end up going
to a more efficient product than they would 61.7% 25% - 100% 50.0%
have on their own?

Continuing Need for The Program

We asked the contractors if they thought that the program was still needed. All of the
interviewed contractors said yes, for the following reasons:

» “Yes, people need incentives to buy the more efficient lines.”

s  “Yes, it is a good idea and people can gain from it.”

? Weighted to account for the number of units rebated through the program.



Case No. 12-1857-EL-RDR
Attachment Q-1 Ossege
Page 25 of 74

tEal 0 suoem st ane s

*  “Yes, customers are interested in the higher efficiency units.”

s  “Yes, it encourages builders to put high efficiency units in new homes; hopefully it will
become required for all new homes to have high efficiency units so we are not consuming
so much.”

*  “Yes, plenty of people are still totally unaware of the concept of energy conservation.”
e  “Yes, it encourages builders to provide options rather than just lowest cost to them.”

+ “Not everyone wants to buy something more expensive, so I think the incentive can
swing people over to buy the better product.”

» “It’s very customer friendly, and makes a friendly atmosphere between Duke and the
homeowners. Idon’t believe it affects total sales a whole lot, but it makes a friendly
atmosphere.”

¢ “Yes, it is a good program and promotes energy conservation.”

* ‘“Yes. Not enough builders are committed to building with high efficiency equipment and
not enough builders are committed to building EnergyStar rated homes. If consumers
increase their demand for such homes then builders will start...but builders must be
incentivized or they will stay on the cheap side.”

*  “Yes, it gives the customer the added incentive to purchase the high efficiency items.”

o “Sure, like I said before, if we can up-sell another 20 to 30% that is good for me and the
consurmers.”

s “Absolutely, because people love to get money back from Duke. It gives them a great
sense of “finally getting something back” from a huge entity that takes a large part of
their household income every year. When I ask a client if they have Duke gas and
electric they respond with a sigh and a roll of their eyes and when I tell them about the
rebate that they are “entitled” to they smile. That is just good business for Duke.”

e “Ithink it shows people that energy providers, in this case Duke Energy, are trying to
conserve energy and make energy more affordable to their customers.”

Recommended Changes to Smart Saver Program

At the end of the interview we asked the contractors if they had any final suggestions for
improving the program or comments to provide to Duke Energy that were not already discussed
during the interview. Only one contractor had a comment:

¢ “Feel free to raise the incentive amounts paid to customers and contractors at any time.”
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Section II: Energy Impact Analysis and Findings

Overview of Impact Evaluation Approach

The impact evaluation used an engineering-based approach to estimate program savings. The
impact evaluation effort consisted of the following steps:

Analysis of Contractor Surveys

Analysis of program participation tracking system data

Development and calibration of prototypical building energy simulation models
Simulation of measure energy savings

Calculation of gross program energy and demand savings

U N e

Contractor Survey Analysis

A special contractor survey was conducted with random sample of 20 contractors in Indiana and
Ohio. One of the purposes of the contractor survey was to assess the relative fraction of normal
replacement vs. early retirement installations and to estimate the remaining life on early
replacement units. Individual contractor responses were weighted according to the number of
systems installed under the program. The results of the weighted survey responses are shown in
Table 4 below:

Table 4. Contractor Responses to Early and Normal Replacement Questions

Question Average response
What fraction of the units you replaced were
replaced befora the end of its useful life? 21.9%
What is the average number of years of useful
life remaining on the replaced units? 2.9 years

According to the contractors surveyed, about 22% of the units replaced were early replacement.
However, the amount of remaining life on those units was fairly low; on the order of 3 years.
Even though the early replacement systems had a few more years of service left in them, the
majority of the units replaced were either worn out or near the end of their service life.

Another objective of the contractor survey was to assess the bundling of other efficiency
improvements directly related to the system replacement but not covered under the program.
The survey probed the bundling of setback thermostats, improved duct insulation and duct
leakage sealing with the Smart Saver system installation. The results of the survey are shown in
Table 5 below:

Table 5. Contractor Responses to Measure Bundling Questions

Average

Question response

What fraction of the units you replaced were
bundled with the following measures?
Setback thermostat 35.6%
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Duct insulation 6.5%
Duct leakage sealing 0.6%
When duct insulation is added, what is the
insulation R-value? 25

According to the contractors, about 36% of the units on average were installed with a setback
thermostat. Duct insulation and duct leakage sealing were rarely included. When duct insulation
was included, the R-value averaged R-2.5%. Contractors reported sealing ductwork on less than
1% of the systems on average, only one contractor reported using an instrumented* duct leakage
sealing approach. Thus, the effectiveness of the duct leakage sealing, when applied, is unknown.

Program Tracking System Analysis

Smart Saver program participation records covering the period through June, 2008 were obtained
from Duke Energy. The data, delivered as a Microsoft Access database, contained customer
name and address, installing vendor contact information, system type and efficiency, unit make
and model number, rebate amounts, and so on. These data were examined to identify the number
and types of customers and HVAC systems that participated in the program.

The distribution of equipment type listed in the program tracking database is shown in Figure 2

* The Smart Saver program does have a duct insulation upgrade requirement, but their website recommends
upgrading duct insulation to R-19.

4 One contractor reported using the Carrier Aeroseal approach, which measures duct leakage before and after sealing
the system, thus verifying the effectiveness of the duct leakage sealing activity.
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Applications by Equipment Type
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Figure 2. Applications by Equipment Type

Note, gas furnaces make up the majority of the applications listed in the program tracking
database received from Duke Energy. Air conditioners and air source heat pump applications
numbered about the same. A negligible number of geothermal heat pump applications were
recorded. Air conditioners and some heat pumps were bundled with high efficiency furnaces,
although they were recorded separately in the tracking database.

Prototypical Building Model Development

The impact analysis for the Smart Saver program is based on DOE-2.2 simulations of a set of
prototypical residential buildings. The prototypical simulation models were derived from the
residential building prototypes used in the California Database for Energy Efficiency Resources
(DEER) study, with adjustments make for local building practices and climate. The prototype
“model” in fact contains 4 separate residential buildings; 2 one-story and 2 two-story buildings.
The each version of the 1 story and 2 story buildings are identical except for the orientation,
which is shifted by 90 degrees. The selection of these 4 buildings is designed to give a
reasonable average response of buildings of different design and orientation to the impact of
energy efficiency measures. A sketch of the residential prototype buildings is shown in Figure 3.
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Figure 3. Computer Rendering of Residential Building Prototype Model

For this study, we added a basement to each building to create another set of 4 buildings,
allowing us to simulate the impact of the energy efficiency measures on buildings with and
without basements. Appliance saturation survey data collected in Indiana were used to refine the
prototype models. An appliance saturation survey was not available for Ohio, so the Indiana
data were used. These data were judged to be the best data available for the study. The general
characteristics of the residential building prototype model are summarized in Table 6.
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Table 6. Residential Building Prototype Description
Characteristic Value

Vintage Three vintages simulated — 1959 and older, 1960 —
1989, and 1990 and newer

Conditioned floor area 1 story house: 1465 SF (not including basement)
2 story house: 2930 SF (not including basement)

Wall construction and R-value Wood frame with siding, R-value varies by system
type and vintage

Roof construction and R-value Wood frame with asphalt shingles, R-value varies
by system type and vintage

Glazing type Average of single and double pane; properties vary
by system type and vintage

Lighting and appliance power density 0.51 W/SF average

HVAC system type Packaged single zone AC or heat pump

HVAC system size Based on peak load with 20% oversizing. Average
700 SFiton

HVAC system efficiency Baseline SEER = 13 for normal replacement;
SEER = 10 for early replacement
Furnace efficiency = 0.78 AFUE

Thermostat setpoints Heating setpoint = 70, cooling setpoint =75. Night
setback/setup of 5 degrees in runs with setback
thermostats.

Duct location Buildings without basement: attic
Buildings with basement: basement

Duct surface area Single story house: 390 SF supply, 72 SF return
Two story house: 505 SF supply, 290 SF retumn

Duct insulation Varies by system type and vintage

Duct leakage 20% total, evenly distributed between supply and
return

Cooling season Covington: April 28th — Oct 8th

Natural ventilation Allowed during cooling season when cooling
setpoint exceeded and outdoor temperature <
B5°F. 3 air changes per hour

Several of the building characteristics were varied by vintage and HVAC system type to reflect
the differences noted in the appliance saturation survey. These characteristics are described
below:

Wall, Floor and Ceiling Insulation Levels

The appliance saturation survey contains questions about the presence of wall, floor and ceiling
insulation. The penetration of wall, floor and ceiling insulation was tracked by building vintage
and HVAC system type, and an average wall, floor and ceiling insulation level was established
to represent the average insulation level in the population. In buildings with basements, the floor
insulation levels shown below were applied to the basement walls. The assumed values for wall,
floor and ceiling insulation and the assumed average R-value by vintage and HVAC system type
is shown in Table 7 through Table 9.
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Table 7. Wall Insulation R-Value Assumptions by Vintage and HVAC System Type

Average R-value of
Vintage HVAC type Assi:::ﬁ:t?::::f of insulated and non-
insulated walls

1959 and older A/C wi gas furnace 11 5.26
Heat pump 11 7.15
1960 - 1989 A/C w/ gas furnace 11 7.30
Heat pump 11 8.54
1990 and newer AJC wl gas furmace 19 14.35
Heat pump 19 16.05

Table 8. Ceiling Insulation R-Value Assumptions by Vintage and HVAC System Type

Average R-value of
Vintage HVAC type ASI:::;::; :::::?ne;f insulated and non-
insulated ceiling |

1959 and older AJC w/ gas furnace 19 14.71
Heat pump 19 16.23
1960 - 1989 AIC w/ gas furnace 30 25.91
Heat pump 30 2548
1990 and newer A/C w/ gas furnace 36 30.41
Heat pump 36 34.09

Table 9. Floor Insulation R-Value Assumptions by Vintage and HVAC System Type

Average R-value of
Vintage HVAC type As?::;;:;‘;ﬂg‘: of insulated and non-
insulated floor
1959 and older AJC w/ gas furnace 11 2.19
Heat pump 11 3.31
1960 - 1989 AJC w/ gas furnace 11 3.71
Heat pump 11 4.03
1990 and newer AJC w/ gas fumace 19 8.46
Heat pump 19 5.91
Duct Insulation

The appliance survey asked a question about the presence of duct insulation. The fraction of the
respondents that indicated the presence of duct insulation by building vintage and HVAC system
type was used to establish baseline duct insulation levels. Note, the assumed R-value for
insulated ductwork in the general population is R-4.9, corresponding to standard lin. duct wrap
or insulated flex duct.
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Table 10. Duct Insulation R-Value Assumptions by Vintage and HVAC System Type

Assumed R-value of
Vintage HVAC type insulated ducts
1959 and older AJC w/ gas furnace 4.9
Heat pump 49
1960 - 1989 AC wi gas furnace 49
Heat pump 49
1990 and newer AJC wi gas furnace 4.9
Heat purmp 4.9

Windows

The appliance survey included questions about the presence of dual pane or storm windows, low-
¢ windows and window film. The glazing U-value and solar heat gain coefficient (SHGC)
assumptions for these systems are shown in Table 11. Note, the presence of window film was
assumed to result in a 50% reduction in SHGC in the small number of buildings affected.

Table 11. Basic Glazing Property Assumptions

Property Single Double Low e
U-value (Btu/hr-F-SF) 1.04 0.55 045
Solar heat gain coefficient 0.86 0.76 0.65

The penetration of dual pane, low-e and window film features by building vintage and HVAC
system type were applied to the basic window properties to develop a set of glazing property
assumptions, as shown in Table 12.

Table 12. Giazing Property Assumptions by Vintage and HVAC System Type

Vintage HVAC type U-value SHGC
1959 and older AJC wi gas furnace 0.63 0.88
Heat pump 0.66 0.89
1960 - 1989 A/C wi gas furnace 0.62 0.87
Heat pump 0.62 0.88
1990 and newer A/C wi gas furmace 0.65 0.87
Heat pump 0.60 0.87
Model Calibration

The DOE-2 models were refined using monitored data supplied by Duke Energy. Dent Elite Pro
true electric power meters were installed on the furnace/air handler fans at a sample of sites.
Time seties measurements of fan power before and after the Smart Saver system installation
were made. The data loggers were rotated from site to site, with some systems monitored during
the heating season while other systems monitored during the cooling season. Note, only the fan
power was monitored; total unit power was not included in the monitoring activity. The purpose
of the monitoring was to assess the fan power differences resulting from including an
electronically-commutated (EC) motor as a program requirement. EC motors are much more
efficient than standard motors, improving the SEER rating of an air conditioner or heat pump.
The EC motor also allows for fan speed modulation, saving additional fan energy during part-
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load operation. Homeowners may elect to run their systems with continuous low speed fan
operation regardless of heating or cooling needs to improve comfort and indoor air quality.
Under this type of control, the energy savings from EC motor installation are reduced due to
longer operating hours.

The monitored data were analyzed to determine the fan operation (continuous vs. cycling with

call for heat/cool) and fan power per ton of cooling capacity in the pre and post installation case.
The results of the monitored data analysis are shown in Table 13.

Table 13. Summary of Furnace Fan Motor Monitoring

Unit Monitored

Cycling Fan Fraction

Continuous Fan

Average Fan Power

Fraction at Full Flow {kWiton)
Existing (Pre) 0.66 0.33 0.155
Replacement {Post) 0.59 0.41 0.095

The existing units were only slightly less likely to operate with a continuous fan (33% of existing
units vs. 41% of replacement units). While continuous fan operation is a feature of systems with
EC motors, only 41% of the systems monitored used the feature.

The average fan power at full flow for the existing units was 0.155 kW/ton, while the average
fan power at full flow for the replacement units was 0.095 kW/ton, representing a savings of
38% in full load fan power. Additional fan savings due to reduced speed operation were
analyzed using the DOE-2 simulation models described in the next section.

Measure Savings Analysis

The prototype model was simulated with a variety of efficiency measures to develop a series of
savings estimates. Air conditioning systems were stimulated with a baseline SEER 13 air
conditioner and with a series of high efficiency air conditioners ranging from SEER 14 to SEER
17. Heat pump systems were simulated with a baseline SEER 13 heat pump and with a series of
high efficiency heat pumps ranging from SEER 14 to SEER 18. Standard heat pumps were
simulated with electric resistance backup, while dual fuel heat pumps were simulated with a gas
furnace backup.

The basic efficiency assumptions for each of the air conditioner and heat pump measures are
shown in Table 14. These data were taken from an extensive stud;r of residential air conditioners
and heat pumps conducted for the California DEER update study.” Besides these basic
efficiency parameters, an extensive set of performance curves were developed representing mean
performance of production units in each SEER category. These performance curves describe
unit efficiency as a function of outdoor temperature, part-load efficiency, and so on. Fan power
data were taken directly from the metering study. These curves were also applied to air
conditioner and heat pump measures in each SEER category.

* Itron, 2005. “2004-2005 Database for Energy Efficiency Resources (DEER) Update Study, Final Report,” Itron,
Inc., I.1. Hirsch and Associates, Synergy Consulting, and Quantum Consulting. December, 2005. Available at
http://eega.cpuc.ca.gov/deer
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Table 14. Baseline and Measure Performance Assumptions
Sensible . .
Type Efficiency | Fan Type EER ;I:tai: (g;:r';}::‘) HZ%'SQ
Air conditioner SEER 10 | Std 1-speed 92 0.67 362
SEER 13 | Std 1-speed 11.1 0.75 376
SEER 14 EC motor 12.2 0.78 395
SEER 15 EC motor 12.7 0.7 319
SEER 16 EC motor 11.6 0.81 409
SEER 17 EC motor 12.3 0.8 422
Heat pump SEER 10 | Std 1-speed 9.0 0.75 416 3.1
SEER 13 | Std 1-speed 11.1 0.725 337 3.28
SEER14 ! EC motor 12.2 0.73 352 3.52
SEER 15 EC motor 127 0.81 436 3.74
SEER 16 EC motor 12.1 0.78 400 3.48
SEER 17 EC motor 12.5 0.81 430 3.26
SEER 18 EC motor 12.9 0.8 428 3.66
This set of measures resulted in a simulation run matrix as follows:
Category Number Description
Building Vintage 3 1959 and older,
1960 — 1989, and
1990 and newer
Foundation type 2 With and without basement
HVAC systems 3 Ajr conditioner with gas furnace
Standard heat pump with electric backup
Dual fuel heat pump
Air conditioner efficiency levels 7 Base and 5 measures
Standard heat pump efficiency levels 8 Base and 6 measures
Dual fuel heat pump efficiency levels 8 Base and 6 measures
Furnace fan control 2 Continugus and intermittent
Tstat type 2 Setback and no setback

The set of simulations described above were conducted for Covington, Kentucky, which is the
closest weather data site to Cincinnati, Ohio. The results for each of the vintages were weighted
according to the relative frequency of each vintage in the overall population. The simulated
savings were normalized per ton of cooling capacity for cooling systems and per 1000 square
feet of heated floor space for fumaces only. A summary of the simulation results is shown in
Table 15. Savings results are shown for cach SEER class and air conditioner or heat pump type.
A single value for air conditioners and heat pumps was calculated using the relative participation
weights for units in each SEER class. Air source and dual fuel heat pumps were combined into a
single category representing all heat pumps. Furnace savings were broken out for high AFUE
furnaces and combined high AFUE with electronically commutated motors (ECM).

Table 15. Normalized Measure Savings from Prototype Simulations for All Vintages

-

Measure l

Covington I
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kWhiton | kWiton | Thermiton

Gas_seer14 356 0.181 62
Gas _seer15 431 0.215 60
Gas_seer16 584 0.315 55
Gas_seert? 637 0.330 55
Hp seerid 1077 0.133 0

Hp seer15 1087 0.200 0

Hp seer16 1473 0.318 Q

Hp seeri? 1539 0.266 0

Hp seer18 1591 0.323 0

Dfhp_seer14 683 0.133 30
|Dfhp _seer15 909 0.200 23
Dfhp seer16 1231 0.318 25
Dfhp_seer1? 1317 0.266 24
Dfhp_seer18 1359 0.323 25
All AC 408 0.208 61
All Heat pumps 1106 0.192 6

Measure kKWh/kSF | kW/kSF | Therm/kSF

Hi effic gas furnace 0 0.000 98
Gas furnace plus ECM 356 0.042 91

Note, the peak demand savings are not proportional to the difference in SEER, due to different
strategies used by manufacturers to achieve a particular SEER rating and the influence of those
strategies on energy efficiency under peak conditions. For example, units using multiple
compressors can have high SEER ratings, while having relatively poor efficiency under peak
conditions. Heat pumps save encrgy for both heating and cooling, thus the overall annual energy
savings are greater for heat pumps than air conditioners. Also, heat pumps have different
performance characteristics than air conditioners, causing differences in the demand savings
within each SEER class.

Program Energy and Demand Savings

Gross and Net Energy and Demand Savings

The gross unit energy and demand savings estimates described in the previous section were
applied to the program tracking system. The HVAC unit make and model data were used to
determine the unit nominal cooling capacity. The unit type and SEER designations were used to
assign the appropriate gross savings by SEER category. The savings were totaled across the
participants listed the program tracking system. The net to gross ratio of 0.628 previously
described was applied to the gross savings, resulting in estimates of gross and net energy and
demand savings as shown in Table 16.
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The program total savings are based on 675 air conditioner applications, 673 heat pump
applications, and 3,667 high efficiency gas furnace applications. Each of the air conditioners and
160 of the heat pumps were bundled with a high efficiency fumace; the remaining furnace
applications were stand-alone.

Table 16. Program Gross and Net Savings Estimates

kWh kW Therm
Gross program savings | 3,315,148 933 1,019,463
Net program savings 2,081,913 586 640,223

Energy and Demand Effective Useful Lifetime

The effective useful lifetime of all the measures installed through the Smart Saver program is 15
years according to the program design documentation, so energy and demand savings remain
strong throughout the next 15 years. Kilowatt demand reduction will remain steady at 586 kW,
although some units may fail before 15 years, so some drop off can be expected (though not
displayed in Figure 4. Kilowatt hour and therm savings figures follow.

Figure 4

Figure 4. Lifetime kW Impact of the Smart Saver Program Participants
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Figure 5. Lifetime kWh Savings of the Smart Saver Program Participants
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Figure 6. Lifetime Therm Savings of the Smart Saver Program Participants
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Section 3: Participant Survey Results

This section presents the results of the participant telephone survey that was conducted with 100
randomly selected participants of the Smart Saver program in Ohio.

Selected Participants: Rebated Items and Purchasing Information

The appliance that was rebated for the selected participants is presented in Table 1 below. Most
(64%) of the sample installed 2 new gas furnace through the Smart Saver program.

Table 17. Rebated Appliances of Selected Participants

Rebated Appliance Purchased
Heat Pump | Air Conditioner | Geothermal Heat Pump | Gas Furnace
16 19 1 64

Their motivating factors are presented in Table 18 below. The most common responses was that
the old equipment didn’t work (n=43) or that it wasn’t working properly (n=29), meaning that
72% of the participants purchased the new equipment as a “replace on failure” purchase. They
did not replace the equipment just to move to a higher efficiency unit. Only 18 indicated that
their motivating factor was to reduce energy costs.

Table 18. Motivating Factors for Purchasing High Efficiency Equipment

Motivating Factors for Purchasing High Efficiency Equipment
N=100, multiple responses allowed
Oid Equipment Didn't Work 43%
Old Equipment Worked Poorly 29%
Wanted to Reduce Energy Costs 18%
Other 14%
Program's Incentive 4%
Recommendation of Someone Else 3%
Recommendation from Dealer/Retailer/Contractor/Builder 1%
Information Provided by the Program 1%
Recommendation from other Utility Program 1%

In many {44) cases, the replaced appliance was between 20 and 30 years old. One person said
that the appliance they replaced was less than 5 years old. However, the appliance was not
working properly.

Of the 18 surveyed that indicated that they wanted to reduce energy costs, all but two replaced
items that were still in working condition. Six appliances were in “fair condition”, three were in
“good condition”, and four were in “poor condition”,

Of all respondents, 50% said that the replaced appliance was not working. The working
condition of the replaced appliances that were working are shown in Figure 8. Only 12 units
wete in good working condition, while most of them (n=22) were in poor working condition.
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Participant Satisfaction

Overall, participant satisfaction with the Smart Saver program is high, with no program
components getting a mean score below 8 on a 10-point scale. The lowest score was for the
number of options in program-covered units and efficiency options with an 8 on a 10-point scale.
However, the highest score of 9.4 is for the performance of the new high efficiency unit.

Participant Satisfaction

" overall satisfaction with the program .

the unit was installed by a skilled JESEE
professional

the unit was installed properly
the unit is energy efficient

the unit is performing well M8

rebate cavered enough equipment J
and efficiency options :

interactions with duka anergy siaff JECEEE
wera satisfactory -

received the rebats in a timely
manner ]

rebate form was easy to understand [
and complete i

7.0 7.5 8.0 8.5 9.0 9.5 100 -
Meoan Satisfaction Score

Figure 9. Participant Satisfaction with the Smart Saver Program

If surveyed participants gave a score below 8, we asked them how the program component could
be improved. The responses are bulleted below:

Issues with Ease of Rebate Completion Form:

* It was somewhat time consuming

» It was difficult to acquire some of the needed information

* Some questions were applicable only to the dealers, making it tough for consumers to
fill out

Issues with Rebate Timeliness:

* Took too long (4x)

» Was initially forgotten

« Had to call the vendor to send me the rebate
» Still haven’t received it



Issues with Interactions with Duke Energy Staff:

* They don’t understand buying gas from different places
» They need to respond more quickly
» ] wasn’t aware of the program before talking to the vendor
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* The communication concerning the program was ok, but overall our communication is

less than desirable.
Issues regarding Rebate Coverage:

» Offer a larger rebate or more options (5x)

* Variable speed vs. Non-variable speed DC Motor is too restrictive

* Didn’t know it was taxable
Issues regarding Unit Efficiency:
» Expecting to see more savings over old unit
* Lack of evidence in the bill
« First few months even more ¢xpensive than old unit
* Not efficient enough to get credit on taxes

Issues regarding Unit Installation:

*» Required a trip back to adjust something (3x)

» It was installed on New Year’s Eve and a few things were forgotten

* Unit was missing a valve and not functioning properly
» Improper installation
* Took two months to properly wire thermostat
* Didn’t check lines properly and caused a gas leak
Issues regarding Unit Installer/s:
* Improper installation (2x)
Issues hindering Overall Satisfaction:
* Would like a larger rebate (4x)
Additional Services Desired:
* Would like a larger rebate (16x)

* Offer rebates on a wider array of energy saving products (9x)
» Information regarding disposal of CFLs
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* Lower rates (5x)

» An assessment of how much is actual being saved using certain products compared to
less efficient models

» Lower rates for people who use less energy during peak times

* Faster delivery

» More information

» Incentives to convert to CFLs

* Get rid of automated operator on customer service line

Desired Changes to the Program:

« Larger rebate
* Change qualifications to match variable speed blower
* More publicity

Measures to Increase Participation:

» Increase rebate

* Allow contractors to advertise it

* Fliers in bills

* Inform retailers

« More advertising

* Calculate exact savings per household

» Give customers a percentage of their savings
* Add rebates for household appliances

‘What people liked most about the Program:

» The rebate

« Ease of participation

* Timeliness

* That it exists

* Helps vendors sell units

* Decrease in energy bills

* Brings attention to high efficiency units
* New/more features on appliances

What people liked least about the Program:

* The rebate could have been larger

* Lack of information

*» The filters the new furnace requires

* Had to prod Duke to receive the rebate
* Lack of publicity

* Not enough options
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* Paperwork
*» Not enough vendors are involved
» Time it took to receive the rebate

In reviewing the above comments it is important to keep in mind that the vast majority of
participants are very satisfied with the program. The comments noted above are those of people
who indicated satisfaction at 8 or lower for a specific condition.

Teotaexs Yeorks/Bu,
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Section 4: Freeridership and Spillover

This section explores freeridership and spillover in the Smart Saver program. To estimate
freeridership, we spoke with contractors, builders, and 100 randomly selected participants.
Spillover estimates are based on the randomly selected participants’ responses. In order to
calculate freeridership and spillover and apply the estimates to the energy savings, there is a need
to consider other factors such as self-selection and false responge bias. These biases are
discussed below, followed by the freeridership and spillover estimates.

Self-Selection and False Response Bias

There are substantial risks associated with relying on self-reported behavioral changes, because
the foundation of the savings estimates are based solely on the participant’s responses, with no
means within the evaluation budget to verify that the respondent has installed the measures and
are using them effectively or to document past installation or building/construction records.

There are two main sources of bias with these types of surveys that directly impact the
conclusions drawn from the responses. These sources of bias are Self-Selection Bias and False
Response Bias. There 1s also an issue regarding the accuracy of the baseline energy use
conditions used by the evaluation contractor to estimate savings in that many of these conditions
need to be based on assumptions about the participant population, rather than on measurements.
These three conditions significantly impact the evaluation contractor’s ability to provide accurate
estimates of energy impact. These issues are discussed in more detail in the following
paragraphs.

Sclf-Selection Bias

For this evaluation, we are using the self selection bias value of 29.9% on spillover estimates and
10% for adjusting freeridership estimates. This spillover value was estimated during a previous
evaluation and is considered applicable for the Smart Saver spillover estimate as well. However,
to guard against over estimating savings for the program’s covered measures we use a more
conservative 10% for adjusting freeriders impacts.

Self-Selection Bias

The participant survey effort contacted 182 participants. Of these 82 refused to participate in the
survey and 100 completed the survey. This provides a response rate of 55%, a fairly high
number for a participant survey. This number indicates that 45% of participants ¢lected not to
participate in the survey. These people self-select themselves not to participate in the survey
because, for any number of reasons, they are less interested in the subject matter of the contact.
That is, they have a bias against the subject of the contact more than those who completed the
survey. In this case the respondents are more interested in the subject that those who did not
participate and are more likely to have taken the action on their own, than people who are less
interested in the subject. As a result we estimate the self-selection to be in the neighborhood of
Va to V4 the non-response level. In order to not over-estimate savings we are setting the self-
selection bias at %4 off the non-response rate, or about 10%.

£y
&
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False Response Bias

False Response Bias is a problem with many self-reporting surveys. The participants respond
not with the truth, but with the socially acceptable answer. In short, for any number of reasons
they do not convey the entire story about the reasons for taking an action. In the case of this
program, where the smarter or more self-serving choice is to go with the product that saves
money, the bias tends to under-estimate the program as the cause of the action taken. That is,
they indicate that they would have taken the action without the program, not necessarily because
they would have, but because to report that they would not have made the wise choice without
the program makes them appear to be illogical or non-self-serving. In short, it makes them
appear to be not very smart. In the field of survey research, questions that make respondents
appear to be illogical need to be adjusted for false response bias, often called social acceptance
bias. False response bias can typically be as large as 50% or as low as 10%. To guard against
over estimating program savings we elected to use a 20% bias adjustment and stay on the lower
end of the scale.

Freeridership

We asked the contractors to estimate the level of freeriders. The responses we obtained all
centered around a mean score of between 30-35% freeridership for the Smart Saver program.
That is, the contractors indicated that about 30% to 35% of their sales are to people who would
have purchased the more efficient line without the program rebates with 65% to 70% of sales
going to people who have been convinced to move-up to the more efficient line.

The 100 sampled participants indicated a higher level of freeridership. Participant responses
indicated that about 58.2 percent of sales would have been made without the program. However,
this response is not adjusted for survey self selection or for false response bias. Adjusting the
survey responses to account for these two biases suggests that the freeridership value is about
42%. This adjustment includes a 10% self selection bias to account for people more interested in
energy efficiency to self-select themselves to take the survey and a 20% false response bias.

To arrive at a final freerider estimate we applied the average contactor assessment freerider rate
of 32.5%, plus the participant response rate adjusted for self-selection bias (10%) and false
response bias of 20% and averaged these two numbers. As a result the final freerider rate is
estimated at (32.5 + (58.2 x .9 x .8))/2 or 37.2%. That is, about 37.2% of gross program savings
would have been captured by the participants without the program. This estimate represents a
reasonable estimate of the net effects adjustment for the estimated gross program savings without
conducting on-site verification visits, conducting in-depth interviews with program patticipants
or examining pre-program building and sales records of the participating contactors.

The method used to calculate unadjusted freeridership from survey responses is presented in the
table below. Questions are listed in the table in the order they were asked. The first three
questions were leading questions to get the participant to think about when they purchased the
appliance. The following questions and their responses provided the information to estimate
freeridership.

I Quaestion ] Responses |
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At the time that you first Already been Already begun
heard about the Smart Saver(thinking about collecting
Rebate from Duke Energy, [purchasing a new [information about|Already decided to
had you...? item item buy item Don't Know
Freeridership —> no effect
Just to be sure | understand,
did you already have specific
plans to install a high-
efficiency <rebated item>
before you heard about
Duke's program or their
rebate? Yes No Don't Know
Freeridership --> no effect
Did you have to make any
changes to your existing
plans in arder to receive this
rebate through the Smart
Saver Program? Yes No Don't Know
Freeridership -—> no effect

If the rebate from Duke
Energy’s Smart Saver
Program had not been
available, would you still
have:

Purchased a new

Purchased the
same efficiency
of

Purchased the
<rebated item> at
the same time that
you did?

Purchased the
<rebated item>
earlier than you
did, or later?
How much
<garlier/later>?

Freeridership —>

no = not a FR; yes -
move on

no=notaFR;
yes - move on

no: 50%: yes: 100%

25% if earlier,
FRif later

If the rebate from the Smart
Saver Program had not baen
available, would you have
done anything else
differently?

Yes

No

Don't Know

Freeridership —>

no effect

On a 0 to 10 scale, with 0
being not at all likely and 10
being very likely, how likely
is it that you would have
bought a less efficient
<rebated item> if you had
not received any rebate from
the program?

Scale of 110 10

Freeridership —>

adjust FR down by factor: 1=10% decrease, 2=20% decrease, stc.
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If | had not had any
assistance from the
program, | would have paid
the additional <$200-$600>
to buy the <rebated item> on
my own?

On a scale of 0 to 10, where 0 is strongly disagree and 10 is strongly agree,
how much do you agree with this statement?

Freeridership -->

adjust FR up by factor: 1, 2, 3 = not a freerider; 4-7 = 50%; 7 = 70%, 10 =
100% freerider

The rebate from the Duke
Energy Smart Saver
Program was a critical factor
in my decision to purchase
the high efficiency/energy
efficient product.

On a scale of 0 to 10, where 0 is strongly disagree and 10 is strongly agree,
how much do you agree with this statement?

Freeridership —>

adjust FR down by factor: 1, 2, 3 = no change; 4-5 = 10%; 6-8=25%, 9-10 =
50% decrease freerider

f would have bought a
<rebated item> within {a
year/2 years] of when | did
even without the rebate from
the Duke Energy Smart
Saver Program.

On a scale of ¢ to 10, where 0 is strongly disagree and 10 is strongly agree,
how much do you agree with this statement?

Freeridership -->

no effect

The rebate from the Duke
Energy Smart Saver
Program was not necessary
ta cause me to purchase the
higher efficiency product
when | bought my new
<rebated item>.

On a scale of 0 to 10, where 0 is strongly disagree and 10 is strongly agres,
how much do you agree with this statement?

Freeridership -->

adjust FR up by factor: 1, 2, 3 = not a freerider; 4-7 = 50%; 7 = 70%, 10 =
100% freerider

Using these responses, freeridership is estimated at 58%. However, when the bias adjustments
are applied, the value drops to 37.2%, which matches with the estimates provided by the
contractors and builders. This is the freeridership level that is applied to the energy savings

estimates,

Spillever
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The contractors we talked to did not report that sales to their customers spill over into additional
sales. However, of the 100 randomly selected participants that completed the survey, 27 of them
indicated that as a result of their participation in the Smart Saver program, they installed 34
additional energy efficient measures in their homes. Table 19 through Table 21 present the
reported measures installed and the gross and net energy impacts associated with these measures
in a typical home. A summary of impacts is presented in Table 22. Gross spillover impacts have
been reduced by the 29.9% false response bias and the 20% self-reporting bias, both discussed
above. Again, these are additional measures that the participants indicated they had taken
because of, at least in part, their participation in the program. That is, the program influenced
their energy efficiency-related behaviors beyond the rebated item. These savings are not direct
program savings, but can be thought of as additional benefits of the program beyond those
counted by the program. We are not suggesting that these savings be counted toward the
program, but report these impacts as potential added savings influenced by the program.

The most common measure installed is the CFL. Eleven out of 100 participants reported
installing CFLs in their home as a result of the influence of the Smart Saver program. These 11
participants reported an average of 13 bulbs installed that were influenced by the program. Five
of the 100 surveyed participants that installed a high efficiency furnace through the Smart Saver
program also installed new high efficiency air conditioners, resulting in high spillover impacts
from these 5 participants. The new refrigerators and new water heaters also provided for energy
impact spillover from the Smart Saver program.

Table 19. Program Spillover: Installed Items and kW Impacts

# of Gross kW | Net kW impact I?;::;';‘g: Net kW Impact
Measure p_articip.ants Impact Per for 100 population for Population
installing Install Surveyed N=5.015 N=5,015
CFLe (mean of 13 11 0.066 0.364 36.409 18.241
ulbs)

new AC 5 0.902 2.260) 226177 113.314|
New water heater 5 0.158 0.396 39.619 19.849
Showerhead 3 0.039 0.059 5.868 2.940
new refrigerator 2 0.210 0.210) 21.063 10.553
New doors 2 0.005 0.005 0.502 0.251
new furnace 1 0 0.004, 0.000 0.000
insulated garage door 1 0.031 0.01 1.555 0.779
insulated attic 1 0.196 0.098 9.829 4.925
new windows 1 0.206 0.103 10.331 5176
Faucel aerators 1 0.001 0.001 0.050 0.025
New washer 1 0.080) 0.040 4.012 2.010
TOTAL 27 3.651 355.413 178.062
Table 20. Program Spillover: Installed ltems and kWh Savings

#of Gross kWh Net kWh Gross kWh Net kWh

Measure participants | Savings Per {Savings for 100| Savings for Savings for
installing Install Surveyed population Population
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N=5,015 N=5,015
CFLs (mean of 13 11 759 4,183 418,702 209,770
bulbs)
new AC 5 1,361 3,409 341,271 170,977
New water heater 5 531 1,330 133,148 66,707
Showerhead 3 334 534 53,410 26,758
new refrigarator 2 1,509 1,512 151,353 75,828
New doors 2 1 18 1,805 905
new furnace 1 O 0 0
insulated garage door 1 77 39 3,862 1,935
insulated attic 1 346 173 17,352 8,693
new windows 1 227 114 11,384 5,703
Faucet aerators 1 1 g 27 13
New washer 1 192 96 9,629 4,824
TOTAL 27 11,408 1,141,942 572,113

Table 21. Program Spillover: Installed ltems and Therm Savings

Gross Therm
M # of Gross Therm | Net Therm Savings for gae:iI;: r1‘r::r
easure p?rtlclp_ants Savings Per ;Savings for 100 population Population
installing Install Surveyed N=5.015 N=5015
g;'i;:)(mea“ of 13 11 11 r 607 304
new AC 5 0 0 0 0
New water heater 5 259 65 6,494 3,254
Showerhead 3 17.3 26 2,603 1,304
new refrigerator 2 -1.9 -2 -191 -95
New doors 2 0.4 0 40 20
new furnace 1 16.3 16 1,635 819
insulated garage door 1 14 1 70 35
insulated atlic 1 5.3 3 266 133
new windows 1 -6.9 -3 -346 -173
Faucet aerators 1 1.9 1 95 48
New washer 1 2.7 1 135 64
TOTAL 27 102 10,195 5,108
Table 22. Summary of Spillover Impacts
Impact kW Annual kWh | Annual Therms
Gross 355.413 1,141,942 10,195
Net 178.062 572,113 5108
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Effective Useful Life of Spillover Impacts

The measures listed in the tables above vary in their effective useful lifetime. The table below
shows the effective useful lifetimes in years that were used in calculating overall spillover
impacts. Graphic displays of the impacts over the next 20 years are below.

ive Useful
Measure Eietime (yoars)
CFLs {mean of 13 bulbs) 5
new AC 15
New water heater 15
Showerhead 10
new refrigerator 12
New doors 20
new furnace 20
insulated garage door 20
insulatad attic 20
new windows 20
Faucet aeratars 10
New washer 12

The kilowatt impacts of the spillover measures remain high and steady for the next 15 years,
with a drop from about 75 kW to just over 10 kW for the last 5 years.



Case No. 12-1857-EL-RDR
Attachment Q-1 Ossege

Page 53 of 74
3 Brososn gysiia e Fooar
Lifetime kW Impacts of Spillover Measures
120
110.029
100 \
80.772
20
2
5 74.247
o
E &0
2
= == kW Impact
40 -
—#—Levelized Annual kW
Impact
® 1 11.133
0 T . ‘ r T T : T ‘ ; . . : ; , ' . ; ; '
Yearl Year2 Year3 Year 4 Year5S Year 6 Year 7 Year8 Year% Year Year Year Year Year Year Year Year Year Year Year
10 11 12 13 14 15 16 17 18 19 20

Figure 10. Effective Useful Life of Spillover Measures and their kW Impacts

The kilowatt hour savings stagger down in different years, but remain high at over 17,000 kWh

in the final years (years 15-20). Over the course of the 20 years, the total savings is 6,194,327
kilowatt hours, or 1,235 kWhs per participant over the 20 years.
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Figure 11. Effective Useful Life of Spillover Measures and their kWh Savings

The figure below presents the therm savings that can be expected over the next 20 years based on
the effective useful life of the installed spillover measures. For the first five years, annual
spillover savings are 5,115 therms for the 5,015 participants of the Smart Saver program. By
year six, the savings increase slightly because the negative effect on natural gas usage caused as
the gas impacts from CFLs use drops out of the equation, and in years eleven through twenty,
annual therms drop down to about 4,500 therms per year. The total therm savings over the next
twenty years for these 5,015 participants is 77,381 therms, a mean of 15.4 therms per participant
over the 20 years. If the program causes the participant to permanently move to CFL use, the
savings will continue. This savings would be market transformation savings and are not counted
in this evaluation. As a result, these savings are less than what can actually be expected.
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Figure 12. Effective Useful Life of Spillover Measures and their Therm Savings
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Appendix A: Program Manager Interview Protocol

Name:

Title:

Position description and general responsibilities:

We are conducting this interview to obtain your opinions about and experiences with the
Smart Saver and Summer Saver programs, which I will refer to as one program, the Smart
Saver program. We’ll talk about the Smart Saver Program and its objectives, your
thoughts on improving the program, and the technologies the program covers. The
interview will take about an hour to complete. May we begin?

Program Objectives

1. In your own words, plcase describe the Smart Saver Program’s current objectives. How
have these changed over time?

2. In your opinton, which objectives do you think are best being met or will be met?

3. Are there any program objectives that are not being addressed or not being addressed as
well as possible or that you think should have more attention focused on them? If yes,
which ones? How should these objectives be addressed? What should be changed?

4. Should the program objectives be changed in any way due to technology-based, market-
based, or management based conditions? What objectives would you change? What
program changes would you put into place as a result, and how would it affect the
operations of the program?

Operational Efficiency

5. Please describe your role and scope of responsibility in detail. What is it that you are
responsible for as it relates to this program?

[
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6. Please review with us how the Smart Saver operates relative to your duties, that is, please
walk us through the processes and procedures and key events that allow you do currently
fulfill your duties.

7. Have any recent changes been made to your duties? If so, please tell us what changes
were made and why they were made. What are the results of the change?

8. Describe the evolution of the Smart Saver Program. How has the program changed since
it was it first started?

9. Do you have suggestions for improvements to the program that would increase
participation rates or interest levels?

10. Do you have suggestions for improving or increasing energy impacts?

11. Do you have suggestion for the making the program operate more smoothly or
effectively?

Program Design & Implementation

12. (If not captured earlier) Please explain how the interactions between the contractors,
customers, and Summer Saver’s management team work. Do you think these interactions
or means of communication should be changed in any way? 1f so, how and why?

13. How do you determine which heat pumps and air conditioners are included in the
program? How do you determine what efficiency levels should be placed in the program
for heat pumps and central AC units? What should be changed about this selection
process? Do you think this would result in more contractors and/or customers
participating in the program?

14, Describe your quality control and tracking process.

15. Are key industry experts, trade professionals or peers used for assessing what the
technologies or models should be included in the program? If so, how does this work?

16. Are key industry experts and trade professionals used in other advisory roles? If so how
does this work and what kinds of support is obtained?

17. Describe Smart Saver’s contractor program orientation training and development
approach. Are contractors getting adequate program training and program information?
What can be done that could help improve contractor effectiveness? Can we obtain
training materials that are being used?

18. In your opinion, did the incentives cover enough different kinds of energy efficient
products?
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If no, 20b. What other products or equipment should be included and why?

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

What market information, research or market assessments are you using to determine the
best target markets or market segments to focus on?

What market information, research or market assessments are you using to identify
market barriers, and develop more effective delivery mechanisms?

Overall, what about the Smart Saver program works well and why?

What doesn’t work well and why? Do you think this discourages participation or
contractor interests?

Can you identify any market, operational or technical barriers that impede a more
efficient program operation?

In what ways can these operations or operational efficiencies be improved?
In what ways can the program attract more participants?

How do you make sure that the best information and practices are being used in Smart
Saver operations?

(If not collected above) What market information, research or market assessments are you
using to determine the best target markets and program opportunitics, market barriers,
delivery mechanisms and program approach?

If you had a magic wand, what one thing would you change and why?

Are their any other issues or topics you think we should know about and discuss for this
evaluation?
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Appendix B: Contractor Interview Instrument

Name:

Title:

Position description and general responsibilities:

We are conducting this interview to obtain your opinions about and experiences with the Smart
and Summer Saver programs, which I will refer to as one program, the Smart Saver program.
We’ll talk about your understanding of the Smart Saver Program and its objectives, your
thoughts on improving the program, and the technologies the program covers. The interview
will take about an hour to complete. May we begin?

We would like to ask you about your understanding of the Smart Saver program. We would like
to start by first asking you to...

3. Please review for me how you are involved in the program and the steps you take in the
participation process. Walk me though the typical steps you take to help a customer
become eligible for this program and what you do to receive or help the customer receive
the program incentive,

4. What kinds of problems or issues have come up in the Smart Saver program?

5. Have you heard of any customer complaints that are in any way associated with this
program? Have callbacks increased due to the program technologies?

4. Do you feel that the proper technologies and equipment are being covered through the
program?

5. Are the incentive levels appropriate? How do they impact the choice by the customers of
the higher efficient equipment?

6. Are there other technologies or energy efficient systems that you think should be
included in the program?
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7. Are there components that are now included that you feel should not be included? What
are they and why should they not be included?

8. Are the new changes going into effect in January going to significantly impact the
program or your activity within the program? How?

We would like to better understand why contractors become partners in the Smart Saver
Program.

9. How long have you been a partner in the Smart Saver Program?

10. What are your primary reasons for participating in the program? Why do you continue to
be a partner?.... If prompts are needed... s this a wise business move for you, is it
something you believe in professionally, is it that it provides a service to your customers,
or other reasons?

11. Has this program made a difference in your business? How?

12. How do you think Duke can get more contractors to participate in this program?

The next few questions ask about the process for submitting participation forms and obtaining
the incentive payments.

13. Do you think the process could be streamlined in any way? How?

14. How long does it take between the time that you apply for your incentive, to the time that
you and your customer receive the payments? Is this a reasonable amount of time? What
should it be? Why?

15. Do you have the right amount of materials such as forms, information sheets, brochures
or marketing materials that you need to effectively show and sell your Smart Saver heat
pumps and air conditioners? What else do you need?

16. Overall, what about the Smart Saver Program do you think works well and why?

17. What changes would you suggest to improve the program?

18. Do you feel that communications between you and Duke’s Smart Saver program staff is
adequate? How might this be itnproved?
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19. What benefits do you receive as a result of participating in Duke’s Smart Saver Program
or from selling Smart Saver items?

20. What do you think are the primary benefits to the people who buy an Smart Saver points,
or are their other benefits that are important to a potential customer?

21. How do you make customers aware of the Program?
22. Are customers more satisfied with this equipment? Why or why not?

23. Do you have fewer calls or more calls to correct problems with the Smart Saver
appliances?

24, Do you market or sell the Smart Saver equipment differently than your other equipment?
How?

25, Other than the energy efficient heat pumps and air conditioners, has the program
influenced you to carry other energy efficient equipment that is not rebated through the
program?

a. Ifyes, what do you now carry?
b. Ifyes, About how many of these units did you install/sell in the last year?

Heat Pump Questions

26. Has the program influenced your decision to market or sell more high efficiency heat
pumps than you would have without the program?

a. lIfyes, To what extent?
27. Of those Energy Efficient heat pumps that were rebated through the program, what
percent of those customers do you think would have still gone with an energy efficient

model if the Duke rebate were not available?

28. What percent of these customers do you think were in some way influenced by the rebate
Duke offered?

29. What percent of your total high efficiency heat pump sales were rebated through the
Duke program last year?

Central Air Conditioner Questions

I8
b
-



Case No. 12-18357-EL-RDR
Attachment Q-1 Ossege
Page 62 of 74

coaih coen iy

30. Has the program influenced your decision to market or sell more high efficiency air
conditioners than you would have without the program?

a. Ifyes, To what extent?
31. Of those Energy Efficient central AC units that were rebated through the program, what
percent of those customers do you think would have still gone with an energy efficient

model if the Duke rebate were not available?

32. What percent of these customers do you think were in some way influenced by the rebate
Duke offered?

33. What percent of your total high efficiency central AC sales were rebated through the
Duke program last year?

We would like to know what your practices were before you became a partner in the program,
and what you would offer your customers without the program.

39. There are no plans to terminate the program, but we would like to know how the program
effects contractors. If the program were to be discontinued, would you still offer the
same energy efficient equipment options?

40. If the program were not offered, how would you structure pricing differently to make up
for the program loss?

41. In your opinion is the Smart Saver program still needed? Why?

Recommended Changes from the Participating Contractors

37. Are there any other changes that you would recommend to Duke Energy for their
Program not already discussed?

38. If you had a magic wand to make any changes you wanted to these programs, what
changes would you make to this program?
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Appendix C: Participant Survey

__ Smart Saver Program

Participant Survey

Contact Module
SURVEY INTRODUCTION

If Smart Saver participant, then contact for survey. Use seven attempts at different times of the
day and different days before dropping from contact list. Call times are from 10:00 a.m. to 8:00
p.m. EST or 9-7 CST Monday through Saturday. No calls on Sunday. (Sample size N =150-200)

SURVEY
Introduction
Note.: Only read words in bold type.
Hello, my nameis . Iam calling on behalf of Duke Energy to conduct a customer
survey about the Smart Saver Program. May I speak with please?

If person talking, proceed. If person is called to the phone reintroduce.
If not home, ask when would be a good time to call and schedule the call-back:

Call back 1: Date: , Time: UAM or OPM
Call back 2: Date: , Time: OAM or UPM
Call back 3: Date: , Time: OAM or OPM
Call back 4: Date: , Time: OAM or OPM
Call back 3: Date: , Time: QAM or OPM
Call back 6: Date: , Time: OAM or QPM
Call back 7: Date: Time: OAM or UPM

0O Contact dropped after seventh attempt.
We are conducting this survey to obtain your opinions about the Smart Saver Program.
We are not selling anything. The survey will take about 5-10 minutes and your answers
will be confidential, and will help us to make improvements to the program to better serve
others. May we begin the survey?

Note: If this is not a good time, ask if there is a better time to schedule a callback.

1. Do you recall participating in the Smart Saver Program?
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1. U0 Yes, begin » Skipto Q3.
2. U No, j
99. U DK/NS

v
This program was provided through Duke
Energy. In this program, you purchased a
new energy efficient central air conditioner,
heat pump, or furnace and received a rebate

of $200 to $600 from Duke Energy’s Smart
Saver Program.

Do you remember participating in this
program?
1. Q Yes, begin —> Go to Q2.
2. U No, ]
99. UDK/NS —

k4

If No or DK/NS terminate interview and go to next participant.

2. What was the rebated appliance that you purchased?

U] Heat Pump

Q Air Conditioner

O Geothermal Heat Pump

O Gas Furnace

If 4, Was it a 90% AFUE or greater natural gas furnace combined with a
new, qualifying AC or heat pump?

bl ol S

1. 0Yes 2 QNo

3. Please think back to the time when you were deciding to buy the energy saving <rebated
item>, perhaps recalling things that occurred in your household shortly before and after
your purchase. What factors motivated you to purchase energy saving <rebated item>? (do
not read list, place a “1” next to the response that maiches best)

____ 0Old equipment didn’t work

___0Old equipment working poorly

____ The program’s incentive

___ The program’s technical assistance

_____ Recommendation of someone else (Probe: Wheo? )
. Wanted to reduce energy costs

. ____ The information provided by the Program

N AR W N
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8. __ Past experience with this program
9. _ Because of past experience with another Duke Energy program
10. _ Recommendation from friend/neighbor
11. _ Recommendation from other utility program
i. (Probe: What program? )
12. __ Recommendation of dealer/retailer/contractor/builder

13. _ Advertisement in newspaper (Probe: For what program? )
14. _ Radio advertisement (Probe: For what program? )

15.  Other (SPECIFY)
16.  Don’t know/don’t remember/not sure (DK/NS)

If multiple responses: 2.a. Were there any other reasons? (number responses above in the
order they are provided - Repeat until 'no’ response. )

5. Did you get this <rebated item> to replace an existing <rebated item>?

1. U Yes - skip to question 8
2. QNe
3. U DK/NS - skip to question 11

6. Is this <rebated item> the first you have ever had in your current home?

1. Q Yes — skip to question 11
2. QNo
3. O DK/NS - skip to question 11

7. Did you get this <rebated item> because you wanted to add another/more <rebated item>
to your home?

1. dYes
2. dNeo
3. 0 Don’t Know — skip to question 11

8. About how old was the <rebated item> you replaced?

1. O Less than 5 years old

2. Q 5 to less than 10 years old

3. O 10 to less than 20 years old

4. [ 20 years to less than 30 years old
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5. 0O 30 or more years old
99. 0 Don’t Know

9. Was the old <rebated item> working or net working?
1. O Yes, working
2. U No, not working — skip to question 11
3. 0O Don’t Know

10. Was the old <rebated item> in good, fair, or poor working condition?

1. d Good
2. Q Fair
3. O Poor
4. O Don’t Know

Free-Ridership Questions

11. At the time that you first heard about the Smart Saver Rebate from Duke Energy, had
you...?

O Already been thinking about purchasing a new <rebated item>
QO Already begun collecting information about <rebated item> or
{1 Already decided to buy the <rebated item>?

O Don’t Know

Ealh ol a
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O Yes
Q) No — skip to question 14
0O Don’t Know — skip to question 14

w

13. Did you have to make any changes to your existing plans in order to receive this rebate
through the Smart Saver Program? = O
1. O Yes

2. UNe

3. O Don’t Know

14. If the rebate from Duke Energy’s Smart Saver Program had not been available, would
you still have:

14a. Purchased a new <rebated item>?
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1. U Yes
2. O No - skip to question 16
3. O Don’t Know — skip to question 16

14b. Purchased the same efficiency of <rebated item>?
1. O Yes
2. UNo
3. U Don’t Know
14¢. Purchased the <rebated item> at the same time that you did?
1. Q) Yes —skip to question 15
2. ONo
3. U Don’t Know — skip to question 15

14d. Purchased the <rebated item™> earlier than you did, or later?

1. O Eatrlier

2. O Same Time

3. O Later

4. 0 Don’t Know — skip to question 15

14e. How much <earlier/later>?

1. years and/or months
2. QDon’t Know

15. If the rebate from the Smart Saver Program had not been available, would you have
done anything else differently?

1. O Yes
2. dNo
3. U Don’t Know

15a. What would you have done differently?

16. On a 0 to 10 scale, with 0 being not at all likely and 10 being very likely, how likely is it
that you would have bought a less efficient <rebated item> if you had not received any
rebate from the program?
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O Don’t Know

I’m going to read several statements about how you came to choose your <rebated item>.
On a scale of 0 to 10, where 0 is strongly disagree and 10 is strongly agree, how much do
you agree with this statement?

17. IfI had not had any assistance from the program, I would have paid the additional
<$200-$600> to buy the <rebated item> on my own?

1 2 3 4 5 6 7 8 9 10

QDontKnow

18. The rebate from the Duke Energy Smart Saver Program was a critical factor in my
decision to purchase the high efficiency/energy efficient product.

1 2 3 4 5 6 7 8 9 10
U Don’t Know

19. I would have bought a <rebated item> within [a year/2 years] of when I did even without
the rebate from the Duke Energy Smart Saver Program.

1 2 3 4 5 6 7 8 9 10
O Don’t Know

20, The rebate from the Duke Energy Smart Saver Program was not necessary to cause me
to purchase the higher efficiency product when I bought my new <rebated item>.

1 2 3 4 5 6 7 8 9 10

U Don’t Know

Consistency Check & Resolution

21 will be asked only for those respondents who have a clear inconsistency between responses
(i.e., all but one of the questions are at one end of the spectrum for free ridership while one
question is at the other spectrum.) An algorithm will be provided after pretesting. The question
responses that will be used to trigger 21 are:

+ 14a (only for efficiency enhancement measures)

LTRSS



Case No. 12-1857-EL-RDR
Attachment Q-1 Ossege
Page 69 of 74

sl o T

et P

14b (only for incremental efficiency measures)
16
18
19
20

21. Let me make sure I understand you. Earlier, you said <inconsistency prompted by
excel function>, but that differs from some of your other responses. Please tell me in your
own words what influence, if any, the program had on your decision to purchase and install
the <rebated item> at the time you did?

Based on response, correct any above entries.

Spillover Questions

22. Since you participated in the Smart Saver Program, have you purchased and installed
any other type of high efficiency equipment or made energy efficiency improvements in
your home or at any other locations?

1. O Yes, only at this home

2. 0 Yes, only at other locations

3. [ Yes, at both horne and other locations
4. O No

5. 0 Don’t Know

23, What type and quantity of high efficiency equipment did you install on your own?
PROBE TO GET EXACT TYPE AND QUANTITY AND LOCATION

Type 1: Quantity 1: Location 1:
Type 2: Quantity 2: Location 2:
Type 3: Quantity 3: Location 3:
Typed: Quantityd:  Location 4: -

24. For each type listed in 23 above, How do you know that this equipment is high
efficiency? For example, was it Energy Star rated?

Type 1:
Type 2:
Type 3:
Type 4:

¥ i
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I’m going to read a statement about this equipment that you purchased on your own. On a
scale from 1-10, with 0 indicating that you strongly disagree, and 10 indicating that you
strongly agree, please rate the following statement.

25a. My experience with the Smart Saver Program in <2006, 2007, 2008> influenced my
decision to install <item type 1> on my own.
1 2 3 4 5 6 7 8 9 10
U Don’t Know

25b. My experience with the Smart Saver Program in <2006, 2007, 2008> influenced my
decision to install <item type 2> on my own.

1 2 3 4 5 6 7 8 9 10
O Don’t Know

25¢. My experience with the Smart Saver Program in <2006, 2007, 2008> influenced my
decision to install <item type 3> on my own,

1 2 3 4 5 6 7 8 9 10
O Don’t Know

25d. My experience with the Smart Saver Program in <2006, 2007, 2008> influenced my
decision to install <item type 4> on my own.

1 2 3 4 5 6 7 8 9 10

O Don’t Know

26. What other actions, if any, have you taken in your home to save energy and reduce
utility bills as a result of what you learned in this program?
Response:1

Response:2

Response:3

Response:4
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Now I am going to ask you some general satisfaction statements. On a scale from 1-10,
with 0 indicating that you strongly disagree, and 10 indicating that you strongly agree,
please rate the following statements.
27.  The program’s rebate form was easy to understand and complete.
1 2 3 4 5 6 7 8 9 10
{ Don’t Know

If 7 or less, How could this be improved?

28. I received the rebate in a timely manner.
1 2 3 4 5 6 7 8 9 10
U Don’t Know

If 7 or less, How could this be improved?

29. The interactions and communications I had with Duke Energy staff was satisfactory.
1 2 3 4 5 6 7 8 9 10
U Don’t Know 0 Not Applicable (no interaction)

If 7 or less, How could this be improved?

30. The program rebates covered enough equipment and efficiency options.
1 2 3 4 5 6 7 8 9 10
U Don’t Know

If 7 or less, How could this be improved?
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31. The <rebated item> has been performing well.
1 2 3 4 5 6 7 8 9 10
 Don’t Know

If 7 or less, How could this be improved?

32. The <rebated item> is energy efficient.
1 2 3 4 5 6 7 8 9 10
U Don’t Know

If 7 or less, How could this be improved?

33. The <rebated item> was installed properly.
1 2 3 4 5 6 7 8 9 10
U1 Don’t Know

If 7 or less, How could this be improved?

34. The <rebated item> was installed by a skilled and experienced installer.
1 2 3 4 5 6 7 8 9 10
0 Don’t Know

If 7 or less, How could this be improved?

b el
RO PIUIN
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35. Overall I am satisfied with the program?
1 2 3 4 5 6 7 8 9 10
0 Don’t Know

If 7 or less, How could this be improved?

36. What additional services would you like the program to provide that it does not now
provide?

Response:

37. Are there any other things that you would like to see changed about the program?

Response:

38. What do you think can be done to increase people’s interest in participating in the
Smart Saver Program?

Response:1
Response:2
Response:3
Response:4

39. What do you like most about this program?

Response:
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40. What do you like least about this program?

Response:
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PUCE

Case No. 06-91-EL-UNC %

In the Matter of the Application

for Recavery of Costs, Lost Margin,

and Performance Incentive

Associated with the Implementation of
Electric Residential Demand Side
Management Programs by The Cincinnati
Gas & Electric Company

In the Matter of the Application

for Recovery of Costs, Lost Margin,

and Performance Incentive

Associated with the Implementation of
Electric Non-Residential Demand Side
Management Programs by The Cincinnati
Gas & Electric Company

Case No. 06-92-EL-UNC

In the Matter of the Application

for Recovery of Costs, Lost Margin,

and Performance Incentive

Associated with the Implementation of
Natural Gas Demand Side

Management Programs by The Cincinnati
Gas & Electric Company

Case No. 06-93-GA-UNC

S e o gt vt et S’

THE CINCINNATI GAS & ELECTRIC COMPANY’S APPLICATION TO
ESTABLISH DEMAND SIDE MANAGEMENT PROGRAMS FOR RESIDENTIAL
AND NON-RESIDENTIAL CONSUMERS

Now comes The Cincinnati Gas & Electric Company (CG&E) with the consensus ‘
of the Cinergy/Community Energy Partnership (CCEP), the Ohio Consumers’ Counsel
(OCC), the Cincinnati Public Schools (Schools), and in consultation with the Public
Utilities Commission of Ohio (Commission) Staff (Staff) to file this application to
implement a set of demand side management (DSM) programs through 20190 for residential

and small/medium size business consumers and to propose implementation of DSM Cost
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Recovery Riders applicable to residential electric and gas sales as well as for non-
residential clectric sales. CG&E, with the consensus of the CCEP, OCC, and Schools,
(together the interested stakeholders) applies for recovery of costs, lost margins, and shared
savings associated with the proposed set of residential and non-residential DSM programs.

The Applicant is CG&E of 139 East Fourth St., Cincinnati, Ohio 45202, The
CCEP Collaborative members are: Myra Boggs with Working in Neighborhoods, Nina
Creech with People Working Cooperatively, Christine Riichie with Home Ownership
Center of Greater Cincinnati, Gary Tabor with Adams/Brown Counties Economic
Opportunities, Inc., Dave Scharfenberger with Communities United for Action, Jim
Tenhundfeld with Cincinnati/Hamilton County Community Action Agency, Tonya Goins
with the Public Utilities Commission of Ohio, Wilson Gonzalez with the Office of the
Consumers’ Counsel, Michael Gilkerson with Cincinnati Public Schools and Tim Lenahan
with the Ohio Department of Development.

This application is divided into seven sections with seven appendices. Section [
provides background information, definitions, and acronyms. Section II contains the
process used to select programs and measures. Section III discusses the cost-cftectiveness
methodology. Section IV provides descriptions of each program as well as the cost-
effectiveness results. Section V contains the plan for program evaluation. Section VI
discusses the recovery mechanism. And, Section VII details the calculation of the DSM
riders.

The first two appendices (A and B) provide detailed information on the calculations
of costs, lost margins, and shared savings for the residential and non-residential programs.

Appendices C and D contain detailed descriptions of the operation of the DSM Riders.
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Appendix E provides the calculation of the DSM Riders. The last two appendices (F and
G) contain the DSM Riders.
L INTRODUCTION

A, Background

CG&E with the support and involvement of the CCEP, has been active in the
impletnentation of energy efficiency programs for many years. In 1992 the Commission
ordered CG&E in Case No. 91-410-EL-AIR to form a Collaborative to provide energy
efficiency programs to help reduce the electrical demand of consumers. Later that year,
CG&E formed its first Energy Collaborative made up of members of the community,
companies, community groups, and community service agencies that deal with energy
issues, This effort was directed at all consumers from residential to large industrial
consumets. Many quality programs were developed and implemented during the period
of 1992 through 1996 that helped consumers save energy.

On December 19, 1996, the PUCO issued its order in Case No. 95-103-EL-FOR
that recognized that the fundamental assumption that validates Demand Side
Management (DSM), namely the inherent cost sharing linkage among all consumers of 2
utility, is broken in an open access, consumer choice environment. The key provisions of
the order directed the Ohio Collaborative (re-formed as the Cinergy/Community Energy
Partnership) to *...focus on (residential) programs, such as weatherization, which benefit
low-income consumers and reduce Percentage of Income Payment Program (P1PP) costs,
thereby benefiting all consumers..” In January of 1997, the Cinergy Energy
Collaborative dissolved and formed the CCEP and narrowed its focus and programs to

better reflect the directive from the Commission. The CCEP established a charier as
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follows:

“The purpose of the Cinergy/Community Energy Partnership is to give Cinergy/CG&E
guidance and make recommendations on cost-effective programs that will benefit all
residential consumers, especially low income, and help the community become more energy
efficient.”

The CCEP Board is comprised of up to ten directors. The Chair is a
representative from Cinergy. The other members are a composite of individuals from
community service organizations that focus on energy issues, other community service
agencies, and individuals representing consumers as a whole. In addition to the bhoard
members, there are three ex-officio members. These individuals are from the Staff, the
Ohio Department of Development Energy Bureau, and the OCC. Cinergy staff and
consultants support the CCEP Board activities and planning while Cinergy staff and
Cinergy sub-contractors implement the programs.

In Case No. 03-93-EL-ATA, CG&E recommended that DSM programs once
again be implemented in its service area. As mentioned above, in the late 1990’s, it
became apparent to many thai DSM programs in an Integrated Resource Planning (IRP)
process were no longer reasonable. The driving principle to this conclusion was the
realization that the utility, could no longer be assured that the costs of the incentives
provided to consumers would be re-captured through the benefits of deferrals in the
construction of new generation since, in a restructured environment, the utility could no
longer be assured it would be providing generation service to the consumer. Thus,
incentives paid to install more energy efficient equipment might never reap the benefits
for the entity paying the incentives. In an IRP structure, incentive-based DSM made no

sense.
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CG&E has come fo recognize that a new approach can be employed which
justifies the implementation of DSM programs by the utility, from a societal point of
view. In the past, a critical component to DSM program cost-effectiveness was the
utility’s avoided costs. Now, under deregulation, a forecast of market prices can be used
as an alternative to, or proxy for, utility avoided costs. Any DSM program can be
considered cost-effective if the cost of implementation can be offset by savings relative to
forward projected market prices.

With this filing CG&E is proposing to offer energy efficiency measures within
DSM programs to all consumers, regardless of their generation supplier, through the year
2010. CG&E, with the support of the Interested Stakeholders, is requesting approval to
implement the proposed set of programs through 2010. Improving overall energy
efficicncy in the economy is extremely important from an environmental as well as
global competition perspective. Larger users of energy already have a significant
incentive 10 improve their energy efficiency. These are the most likely consumers to
have in-house engineering expertise and the financial capability to make efficiency
improvements.

According to discussions with the National Association of Energy Services
Companies, larger users are targeted by energy service companies offering new
sophisticated methods to improve energy efficiency. CG&E does not intend to develop
and offer DSM programs for large energy users since the needs of those users can be
effectively met in the market place. Instead, it is the remaining market of residential and
small/medium size business users for which CG&E sees the need to offer DSM

programs. Those users tend to be overlooked by energy service companies because the
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level of individual savings is small. However, collectively, the savings can be
significant, making this an important effort. These smaller consumers also have the most
market barriers hindering action including lack of information, expertise, training, and
capital. CG&E, working with the Interested Stakeholders, has developed a wide-ranging
set of DSM programs to address these market barriers for all consumers in its targeted
consumer classes. With this application, CG&E is seeking funding of the programs
through two trackers. The tracker charge will apply to only those consumer classes
receiving benefits, regardless of their electric supplier.

In the Commission’s Order in Case No. 03-93-EL-ATA, a DSM Rider for
residential electric DSM programs was approved with a zero charge. With this application,
CG&E, with the support of the Interested Stakeholders, is proposing specific charges for
residential electric consumers, the establishment of a non-residential electric component for
the approved DSM Rider, and. the establishment of a Gas DSM Rider and program for

residential gas consumers,

B. Definitions

For the purposes of this Application, the following terms have been defined:

1} “DSM Revenue Requirements” shall mean the revenue requirements
associated with all Program Costs, Administrative Costs, Lost Revenues {less
fuel savings), and the Shared Savings Incentive.

2) “Collaborative” shall mean the CCEP Collaborative.

3) “Program Costs” shall mean the costs incurred for planning, developing,
implementing, monitoring and evaluating the DSM programs that have been

approved by the Collaborative.
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4) “Administrative Costs” shall mean the costs incurred by or on behalf of the
collaborative process and that are approved by the Collaborative, including, but
not limited to, incremental costs for consultants, employees and administrative
expenses.

5) “Lost Revenues” shall mean the amount of net revenue due to lost sales due
to installed DSM programs. Lost revenues will be calculated using estimates
approved by the Commission which may include engineering estimates’ of the
level of decreased sales for cach program. The level of net revenue due to lost
sales will be the product of the actual level or the level calculated by
multiplying the average lost sales per unit of DSM by the number of installed
units, multiplied by the incremental charge, less the fuel costs reflected in the
applicable market price or rate. Following any retail rate case, lost revenue
recovery would cease on any lost revenues subsequently reflected in rates.

6) “Shareholder Incentive” shall mean a percentage share of the net benefits
attributable to DSM programs provided as an incentive to pursue such
programs. The Shareholder Incentive or Shared Savings will be a percentage of
the net resource savings generated by DSM measure installation during each
twelve-month period. The percentage will be based upon the level of load
savings achieved relative to the goal for the program at or below the projected
level of spending for that level of load savings. Net resource savings is defined
as program benefits less utility program costs. Benefits will be calculated on

the basis of the present value of avoided costs over the expected life of the

! Engineering eslimates, estimates based on generally accepted engineering calculations, will be used when
there are no data on savings available from impact studies,



Case No. 12-1857-EL-RDR
Attachment Q-3 Ossege
Page 8 of 104

implemented DSM programs.

“DSM Cost Recovery Mechanism” shall mean the methodology used to
reconcile differences between the amounts of revenue actually collected
through the mechanism and the amount of revenues estimated to be collected.
For program and administrative costs, a balance adjustment amount will be
determined by calculating the amount collected and the actual costs during the
game twelve-month period. For revenues attributable to lost sales, the halance
adjustment will be determined by calculating the revenues from lost sales based
upon the difference between the actual installed units of the DSM measures and
the projected units. If engineering estimates or estimates taken from studies
outside the Cinergy service area have been used as the basis for the calculation
of Lost Revenues, during the first balancing period at which sufficient actual
impact data is available, an adjustment for the difference between the original
estimate and the actual impact data shall be made retroactive to the program
start date, and shall be included in the balancing adjustment for the following
year. After impact data from the first impact cvaluation study has been
employed in a reconciliation, differences between actual impact data collected
in a given year and the actual impact data used in a prior year shall be used only
to affect future cost recovery, and shall not be applied retroactively to the
program start date. For the Shareholder Incentive, the balance adjustment
amount will be calculated by determining the incentive amount based on actual
installed DSM measures and the projected incentive amount. Adjustments to

the cost-effectiveness calculations arising from completion of the first impact
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studies will be applied retroactively to the program start date. The results of
future impact studies will be applied up to the titing of the prior impact study.
All of these adjustments will reflect any differences between actual and
projected sales volumes. Any over- or under-recovery, with interest applied at
the rate equal to the average of the three-month commercial paper rate for the
immediately preceding twelve-month period, will be divided by kWh or MCF
sales for a subsequent twelve-month period, as a portion of the DSM balance
adjustment to the DSM Cost Recovery Mechanism. Any over- or under-
recovery of a previous balance adjustment amount will also be included in the
application of the DSM balance adjustment.

“Youcher” shall mean the credit reccipt the consumer receives from a social

service agency. The voucher can be used by the consumer as a partial payment

toward the utility bill.

C. Acronyms

ACCA
AFUE
ARI
CCEP
CG&E
DSM
ECM
HEHC

HVAC

Air Conditioning Contractors of America
Annual Fuel Utilization Efficiency

Air Conditioning and Refrigeration Institute
Cinergy Community Energy Partnership
The Cincinnati Gas & Electric Company
Demand Side Management

Electronically Commutated Motors
Home Energy House Call

Heating, Ventilation, and Air Conditioning
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IRP Integrated Resource Plan

NATE North American Technician Excellence
NEED National Energy Education Development
PER Personalized Energy Report Pilot

PIPP Percentage of Income Payment Program
PY Photovoltaic

RSES Refrigeration Service Engineers Society
SEER Seasonal Energy Efficiency Ratio

H. PROCESS OF PROGRAM SELECTION

The DSM programs being submitted for approval to the Commission were
developed by CG&E with the Interested Stakeholders through a two step process. The
first step was development of proposed programs by CG&E. Similar programs are
currently implemented in Cinergy’s Indiana and Kentucky service territories. If
implemented in Ohio, these programs benefit from the shared administration, experience
and development already invested by Cinergy, thus keeping costs down for all
consumers. The Interested Stakeholders have reviewed and approved these programs.

The second step was the solicitation of new program ideas from the members of
the CCEP Board. These ideas were then refined and reviewed by Cinergy staff, applying
the cost effectiveness analysis (described in section I1I) used for all programs. Those
programs deemed cost effective were then reviewed by the CCEP Board and considered
for inclusion in the overall DSM process. Approved programs included within this filing

are:

10
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RESIDENTIAL PROGRAMS

*» Home Energy House Call

¢ AC Check Pilot

e Smart Saver/Summer Saver

¢ Power Manager

* Energy Star Products

» Enerpy Efficiency Website

» Ohio Energy Project

» Appliance Turn-In

e Personalized Energy Report

® Pre-Paid Billing Services
COMMERCIAL PROGRAMS

e Commercial & Industrial (C&I} Prescriptive Incentive Program

o School Incentive Program

¢ Photovoltaic Schools Demonstration/Education Program
RESEARCH

e House Call Plus Research Program

1II. COST-EFFECTIVENESS SCREENING METHODOLOGY

A. General

CG&E believes it is in the best interest of its consumers to provide incentives that
promote the installation and implementation of energy efficiency measures and

technologies in a cost cffective manner. Over time, new technologics are designed that

11
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warrant attention within the context of utility provided DSM programs.

In addition to the economic and technological reasons for offering DSM programs
in CG&E’s territory, there are also market reasons for expanded utility involvement.
First, as mentioned previously, only the largest companies are being served by the Energy
Services market providers. Second, for residential and smaller commercialfindusirial
consumers, the energy efficiency market has many existing barriers to the adoption of
efficient technology. These vary by technology and market but include: higher
incremental costs for high efficiency equipment, lack of consumer education, lack of
contractor/trade ally training, lack of equipment supply at time of replacement, fear of
change, and societal costs not being reflected in prices. While it was hoped that during
the general advance of restructuring, more free market players would move the market
towards greater energy efficiency, this is only happening for the largest consumers,
Consequently, CG&E believes that the utility needs to continue to play a role in
promoting and encouraging energy efficiency. The utility has an existing relationship
with the consumer and is viewed by most consumers as their main source of energy
information. Contractors, retailers, trade allies, and other players in the market also
interact with the utility and its consumers. As such, the utility is in a unique position o
integrate consumer and trade ally needs for information, education, services, market
stimulation, and financial assistance through technology incentives to help remove

market barriers and speed the adoption of more efficient technologies.

CG&E recognizes that implementation of cnergy efficiency measures within
DSM programs can reduce the long-run supply costs of power for consuets and

looming carbon mitigation costs. As a result, the Company believes it is important to

12
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continue the work of cost-effectively increasing consumers’ energy efficiency.

In addition, the cost of energy is expected to increase due to the cost of additional
capacity required to meet a growing consumer demand and due to the cost of
environmental compliance associated with the reduction of sulfur dioxide (SO,), nitrogen
oxide (NG,), and mercury (Hg) emissions, This argues for an even more aggressive
DSM program that targets not just reductions in kW summer peak demand (peak
reduction programs), but also reductions in kWhs throughout the vear (conservation
programs).

B. Methodology

CG&E carefully evaluates the cost-effectiveness of DSM measures when making
decisions about inclusion in DSM programs. The net present value of the financial
stream of costs vs. benefits is assessed, ie., the costs to implement the measures are
valued against the savings or avoided costs. The resuitant benefit/cost ratios, or tests,
provide a summary of the measure’s cost-effectiveness relative to the benefits of its

projected toad impacts.

The main criteria CG&E uses for screening DSM measures are the Utility Cost
Test (UCT), the Total Resource Cost Test (TRC), and the Ratepayer Impact Test (RIM).
A Participant Test is also reviewed to make sure the program makes sense for the
individual consumer. The UCT compares utility benefits to utility costs and does not
consider other benefits such as participant savings or societal impacts. This test
compares the cost (to the utility) to implement the measures with the savings or avoided
cosis (to the utility) resulting from the change in magnitude and/or the pattern of

electricity consumption caused by implementation of the program. Avoided costs are

13
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considered in the evaluation of cost-effectiveness based on the projected market price of
power including the projected cost of environmental compliance. With the expected
increase in the cost of compliance for controlling SO,, NO,, and Hg emissions, the
benefits of conservation have increased. The cost-effectiveness analyses also incorporate
avoided transmission and distribution costs, load (line) losses, and avoided ancillary

services.?

The TRC test compares the total henefits to the utility and to participants relative
to the costs to the utility to implement the program and the costs to the participant. The
benefits to the utility are the same as those computed under the UCT test. The RIM test,
or non-participants test, indicates if market prices and rates increase or decrease over the

long-run as a result of implementing the program.

In addition to the standard tests, CG&E conducted additional cost-effectiveness
studies that incorporate a more complete analysis of the range of expected values across
alternate load and weather impacts. The cost-effectiveness that could occur under these
alternate weather and market price conditions provides a more robust view of the cost-
effectiveness of a measure or program. CG&E performed simulation analyses of the
value of the energy impacts using more than thirty years of historical weather data.
Under extreme weather conditions (and hence extreme market price and avoided cost
conditions), the expected value of test results can increase. Under these conditions, DSM
programs vield more value (f.e., option value), since the value of the energy saved is also
increasing. While the probability of such events may be small, the value of such events

can be significant. The option valuation method provides insights regarding the extent to

2 Ancillary services include OATT Schedules 1, 2, 3, 5, 6, 8 and QATT Schedule 7 split between peak and
off-peak months.
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which a particular DSM program provides a hedge against potential increases in market

prices and/or market price volatility.

The costs associated with implementing new measures in DSM programs include
incentives offered to consumers to encourage participation and vendor delivery and
installation costs (if applicable). The costs to market the program (including direct mail
and/or channel feecs) and the expenses for program administration are not directly
included in the calculation of the UCT due to the difficulty of allocating them to the
individual measures. Rather, measures are considered cost-effective as long as the UCT

is more than 30% above 1.0 in order to atlow for the additional program costs.

Previously, CG&E used EPRI's DSManager program for assessing DSM program
cost-effectiveness; however, CG&E now uses a more comprehensive and convenient
Excel-based analysis to replace DSManager because: 1) EPRI ne longer supports
DSManager; 2) computing power has increased to the point where PCs can now handle
complex DSM evaluations more easily; 3) spreadsheet analyses allow for a more
transparent review of input assumptions and key sensitivities, which serves to enhance
the overall quality of the evaluation and subsequent decisions; and 4) CG&E’s current
approach allows for the assessment of weather normal load impacts, option valuation, and
the future possibility of valuing avoided locational commodity costs on the electrical

system (e.g., constrained interconnections, highly loaded feeders).
C. Program/Measure Screening

CG&E is proposing that the following DSM programs be implemented.
RESIDENTIAL PROGRAMS

¢ Home Energy House Call

15
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e AC Check Pilot

* Smart Saver/Summer Saver

* Power Manager

¢ FEnergy Star Products

¢ Energy Efficiency Website

» Ohio Energy Project

o Appliance Turn-In

s Personalized Energy Report

¢ Pre-Paid Billing Services
COMMERCIAL / INDUSTRIAL PROGRAMS

s C&I Prescriptive Incentive Program

o School Incentive Program

s Photovoltaic Schools Demonstration/Education Program
RESEARCH

s  House Call Plus Research Program

Detailed descriptions and information on each program are provided in the

following section. The test results for each new measure and program in this DSM filing
are provided on page 1 of Attachment A for the residential programs and pages laand 1b
in Attachment B for the commercial and industrial programs. These results utilize the
projected market cost of power including the projected cost of environmental compliance.
All the programs pass the UCT and TRC cost-effectiveness tests. CG&E also evaluated a
photovoltaic incentive program, This program provided for the installation of a

demonstration photovoltaic system in a few schools. While this program is not cost

16



Case No. 12-1857-E1L-RDR
Attachment Q-3 Ossege
Page 17 of 104

effective, it is being recommended for implementation as a demonstration and
educational project.

The following programs arc the initial programs identified by the CCEP
Collaborative. As part of the ongoing CCEP annual planning process, the CCEP
Collaborative will review and make recommendations for revisions and improvements to
the existing 5 year program plan and adjust programs and technology funding levels
based on the performance of the programs, market conditions, and consumer demand,
The Company and the CCEP Collaborative will seek approval from the PUCO for those
adjustments requiring funding level changes outside authorized levels or the addition or
glimination of programs. Commission approval will not be sought for adjustments to
existing programs due to new technologies as long as the programs continue to pass cost
effectiveness tests.

1V.  Program Descriptions

RESIDENTIAL PROGRAMS:
1. Home Energy House Call

The Home Energy House Call program (HEHC) is an in-home energy analysis that helps
consumers determine the most cost-effective steps they can take in their home to save
energy. The analysis looks at potential efficiency improvements from insulation to
equipment replacement. Data taken from the analysis is run through a computer model to
make recommendations and disaggregate the energy bill into usage categories. The
results are mailed to the participant. This program will be jointly implemented with the
Cinergy PSI and ULH&P territory to reduce administrative costs and leverage promotion.

Target Market: Owner occupied single-family homes and condominiums throughout the
CG&E territory.

Technoiogy Categories: The HEHC analysis looks at shell measures, air sealing,
lighting, heating and cooling equipment, and appliance use in the home.

Market Barriers: The HEHC analysis addresses the need for quality information on
energy efficiency options within a home. Consumers can get information by measure
from other sources, but no other source within the market provides a full analysis of all

17
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measures. This independent view adds credibility to the information and allows non-
biased analysis.

Components af Delivery:

Incentives: The audit is free to the consumer. No incentives are provided for measures
installed, however, participants get a free low cost measure kit at the time of the audit to
begin their energy savings immediately. The kit includes 2 CFL bulbs, low flow
showerhead, 2 aerators, motion sensor night light and outlet gaskets.

Education/Training: HEHC is an education program in participant’s homes providing
information on ways consumers can save and make improvements.

Marketing: The primary method of participant recruitment is through direct mail to
CG&E consumers by zip code areas. Other information is provided through bill stuffers,
and call center referrals,

Market Support: Consumers who wish to implement the recommendations from the
HEHC analysis utilize the existing contractors and market providers within the area.

Delivery Organizations: The program is delivered through GoodCents Solutions, a
national energy services provider, who was chosen through a competitive bid process.

Quality Control/Monitoring: Consumers are asked to complete a written survey about
their HEHC analysis experience and the information provided. CG&E also does in-field
review with the field auditors and phone interviews of a participant sample.

Budget: Total Budget request for the program is outlined in Appendix A. Year 2006
request is $850,000.

Expected Participation: 3250 homes in 2006

Savings per Participant: 998 kWh 031 kW
Cost Effectiveness: Cost effectiveness results are UCT 4.89; TRC 4.89; RIM (.98

18
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2. AC Check - Test Program

Air conditioners are a large user of electricity during CG&E’s summer peak season and,
as such, their use and operation can negatively impact the CG&E system if they are
running improperly. To address this, CG&E 1s testing during the 2006 summer season, a
central air conditioning tune up and recharge program to increase efficiency of units.
Using the Check Me! program developed in California, CG&E will work with
contractors to test the savings available from these maintenance improvements.

Target Market: Consumers who have central air conditioning in owner-occupied single-
family or mobile homes.

Technology Categories: The Check Me! program looks at air flow and refrigerant
charge to optimize unit operation. CG&E tested this program on low-income homes and
found 10% to 15% savings from these improvements.

Market Barriers: Consumers, as well as many contractors, do not maintain and test their
air conditioning equipment to insure proper and efficient operation. This lack of
knowledge and motivation to test the units causes many systems to be under- or over-
charged with refrigerant or not have proper airflow. This increases the consumer’s
energy use and energy bill, It also causes an unnecessary increase in load on the CG&E
system at peak. Direct assistance i¢ required to make appropriate equipment
improvements.

Components of Delivery:
Incentives: CG&E pays a $100 incentive for the unit testing which is typically 1/3 of the
cost.

Education/T rainin'g: CG&E provides the training through Proctor Engineering to the
technicians at the participating companics.

Marketing: This will be marketed through the participating contracts in the pilot
program.

Market Suppeort: Proctor Engineering, the developers of Check Mel, and another yet to
be determined local engineering firm will provide technical support.

Delivery Organizations: Yet to be determined HVAC contractors will provide the
infield services for the pilot. Proctor Engineering provides the software, training,
tracking and technical support.

Quality Control/Monitoring: Quality contrel and monitering occurs through the
Proctor tracking system as well as through field monitoring by CG&E or a subcontractor.

Other Standards for Participation: Proctor Engineering establishes adjustment
guidelines. If a unit is replaced, cificiency of the existing unit will be SEER 13,
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Budget: Total Budget request for the program is outlined in Appendix A. Year 2006
request is $32,500.

Expected Participation: The test will consist of 250 units for the first year and double
each year if successful.

Savings per Participant: 394 k'Wh 0.35 kW

Cost Effectiveness: Cost effectiveness results are UCT 3.75; TRC 16.26; RIM 1.08
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3.  Smart $aver®’Summer Saver {includes gas furnaces)

The Smart $aver®/Summer Saver program provides market incentives and market
support to consumers, heating contractors and new home builders to promote the use of
high efficiency heat pumps with eclectronically commutated motors (ECM), high
cfficiency gas furnaces with and without ECM motors, and high efficiency Energy Star
central air conditioners. Monetary incentives and technical support to trade ally sales
personnel stimulate demand for the high efficient equipment options. This program will
be jointly implemented with the Cinergy PSI territory to reduce administrative costs and
leverage promotion.

Target Market: In the residential new home market, builders and new homeowners are
targeted. In the existing home market we target heating contractors and CG&E
consurners who purchase new heating systems or cooling systems for their homes.

Technology Categories Included: SEER 14 or higher heat pumps with ECM motors,
SEER 14 or higher central air conditioners including devices that increase efficiency on
these two items; thermal expansion valves, fan delay relay switches, new higher
efficiency refrigerants and new compressor technologies. Gas furnaces with efficiencies
at or above 90% AFUE with and without ECM motors. Incentives vary based on
incluston of the ECM motor. Technology levels may change over time in response to
changes in technology, market acceptance and upgrades to national or state efficiency
codes.

Market Barriers Addressed: There are several barriers addressed through the program,
but the most commeon is the higher price of high efficiency HVAC systems., We address
this with incentives to the builder or consumer to mitigate the additional expense.
However, the most important way to address the higher price is to educate all builders,
HVAC personnel and consumers about the payback for purchasing a high efficiency
system. The second barrier is builder and heating contractor participation. Through
education, in-field sales support and incentives to builders and HVAC sales personnel,
more high efficiency systems are promoted to consumers because the sales person is
more knowledgeable and they understand the benefits to ihe consumer. Additional
support is provided through manufacturer relationships that help coordinate promotions
for the same high efficiency technologies. The Smart $aver®/Summer Saver program
alse works in coordination with the national Energy Star initiatives which label high
efficiency equipment for easy market recognition and score homes higher if they have
high efficiency heating and/or cooling equipment.

Components of Delivery:
Incentives: Incentives or “consumer rewards” are available to three parties: builders,
heating dealers and consumers. Heating dealers are usually the party that completes the
application for incentives, as they are most aware of the technical information needed to
certify the efficiency of the HVAC sysiem. Proposed incentives are:

¢ Gas Furnaces = $300
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» (Gas Furnaces with ECM motors = $3550
¢ Central AC = $250
e  Heat Pumps with ECM motors = $350

Incentives levels may change over time in response to market and price changes.

Education/Training: Training is provided to heating dealer technicians, sales personnel,
and owners. Builders are provided with training through local and state homebuilder
associations. Consumers are educated through pamphlets, bill stuffers, web sites, and
primarily through the frade ally network.

Marketing: Marketing support includes advertising support, heating and cooling cost
estimates, payback estimates, brochures, web site information, testing sites for
technicians and technical support for all parties.

Market Support: Cinergy has developed a team of Account Managers to support all
needs of the builders, heating dealers and consumers in its PSI territory and will utilize
those experts to help jump-start the program. 'The team disseminates all program
information, receives daily calls from builders, dealers and consumers, processes all
applications and awards all incentives. In addition to the normal marketing support
needed for this program, the residential DSM team also is considered an excellent
resource for any energy related question about heating, cooling, home building, insulation
and energy usage. It is this field support that allows this program to run as efficiently as
it possibly can.

Program Delivery: CG&E will use its residential DSM team to implement this
program. In the Cinergy PSI territory, the Cinergy team has 14 years experience with the
Smart $aver® program and each of the account managers have 25 years or more
experience in encrgy conservation and encrgy technologies. Those resources as well as
new Ohio based resources will be trained and utilized to expand capabilities in Ohio.

Quality Control/Menitoring: Participating heating dealers must have a certified heat
pump technician, Certification may be from RSES or NATE. Homes receiving
incentives are randomly selected and inspected for compliance. The individual who is
responsible for the proper equipment to be installed signs every application. The model
numbers for every job are confirmed as high efficient models in the ART standards.

Other Standards for Participation: Home listed on the application must be a single
family home, condominium, or duplex. Dwellings not eligible are apartments, mobile
homes, commercial or other non-residential buildings. New system listed on the
application must serve the entire home or if there is more than one system, ail systems
must meet the SEER minimum requirement. Total system airflow must be adequate for
the new system, according to ACCA’s Manual D. A certified technician name is asked
for on each application.

Budget: Total Budget request for the program is outlined in Appendix A. Year 2006
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request is $2,711,800.

Expected Participation: For 2006, the expected participation is 100 Heat Pumps with
ECM motors, 5000 Gas Furnaces, 500 Gas Furnaces with ECM motors, and 1000 Central
Air Conditioners.

Savings per Participant:
s Gas Furnaces 451 therms
* Gas Furnaces with ECM motors 772 kWh 0.24 kW 451 therms
s Central AC 280 kWh 0.25 kW
e Heat Pumps with ECM motors 922 kWh 0.29 kW

Cost Effectiveness: Cost effectiveness resulis are:

Heat Pumps with ECM Motors UCT: 1.94, TRC: 1.74, RIM: 0.54
Gas Fumaces UCT: 8.31, TRC: 2.87, RIM: 0.77

Gas Fumaces with ECM Motors UCT: 5.52, TRC: 2.46, RIM: 0.77
Central Air Conditioners UCT: 1.80, TRC: 8.48, RIM: 0.85
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4. Power Manager

The purpose of the Power Manager program is to reduce demand by controlling
residential air conditioning usage during peak demand conditions in the summer months.
The program is offered to residential consumers with central air conditioning. CG&E
would attach a load control device to the consumer’s compressor to enable CG&E to
cycle the consumer’s air conditioner off and on when the load on CG&E’s system
reaches peak levels. Consumers receive financial incentives for participating in this
program based upon the cycling option selected. This program will be jointly
implemented with the Cinergy PSI and ULH&P territories to reduce administrative costs
and leverage promotion.

Target Market: Homes in the CG&E territory with central air conditioners.

Technology Categories: This program addresses central air conditioners and cycles
those units during times of peak load via a paging sysiem. There are two levels of
cycling in which a consumer can opt for participation. These levels then determine the
amount of cycle time the vmit is off. Typical temperature increases within the home
during the time of cycling is 1-2 degrees.

Market Barriers: Ccutral air conditioners cause high demands on the CG&E system
during the summer. The Power Manager program offers an opportunity to reduce that
load with litlle impact on comfort. This program provides a way to show consumers the
value of such load reduction and provides the utility with cost effective load reductions
that save all consumers money.

Components of Delivery:

Incentives: Participants receive a one-time sign up incentive and then a Variable Daily
Event Incentive for cach day that the A/C system is cycled. For any given day, the
Variable Daily Event Incentive is based on the kW Reduction selected by the consumer,
the number of hours that the A/C system is cycled on any given day and the real time
value of electric energy during the control event. If a consumer selects Option A, their
air conditioner is cycled to achieve a 1 kW reduction in load. If g consumer selects
Option B, the air conditioner is cycled to achieve a 1.5 kW load reduction. Incentives are
provided at the time of installation: $25 for Option A and 335 for Option B, In addition,
when a cycling event occurs, a Variable Daily Event Incentive based upon marginal costs
is also provided.
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Education/Training: CG&E provides education information to consumers on the
program and ways to stay cool during the hot summer peak days.

Marketing: Direct mail is the primary method of recruitment for interested consumers.

Market Support: HVAC contractors have been notified about the program and the
control equipment used.

Delivery Organizations: The program is delivered through GoodCents Solutions, a
national energy services provider, who was chosen through a competitive bid process.

Quality Control/Monitoring: CG&E completes consumer follow up inquires and
performs random field visits of the installations.

Budget: Total Budget request for the program is outlined in Appendix A. For the year
20006, the request is $960,533, rising to over $3,000,000 per year as the program ramps
up.

Expected Participation: For 2006, the expected consumer participation is 2,000.

Savings per Participant: Option A 1.0 kW Option B 1.5 kW Average 1.38 kW

Cost Effectiveness: Cost effectiveness results are UCT 1.56; TRC 2.05 RIM 1.56
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5. Energy Star Products

The Energy Star Products program provides market incentives and market support
through retailers to build market share and usage of Energy Star products. Special
incentives to buyers and in-store support stimulate demand for the products and make it
easier for store participation. The program targets Residential consumers’ purchase of
specified technologies through retail stores and special sales events.  The first year of the
program focuses on compact fluorescent lamps (bulbs) and torchiere lamps. This
program will be jointly implemented with the Cinergy/ULH&P territory to reduce
administrative costs and leverage promotion.

Target Market: Residential consumers purchase of specified technologies through retail
stores.

Technology Categories: The first year of the program will focus on compact fluorescent
lamps (bulbs), and torchiere lamps.

Market Barriers: Therte are several barriers addressed through the program. The first is
price. Purchase rewards are provided for consumers to lower first cost of the item and
stimulate interest. The second barrier is retailer participation. Through retail education,
in-field sales support (signs, ads, etc), and stimulated market demand retailers stock more
product, provide special promotions and plan sales strategies around these Energy Star
products. Additional support is provided through manufacturer relationships that often
can reduce prices through special large-scale purchases. Coordination will occur with the
national Energy Star initiatives such as “Change a Light, Change the World” promotion.

Components of Delivery:

Incentives: Incentives or “consumer rewards” will be available in two ways, through
mail-in forms available from the retailer and through special in-store “Instant Reward”
events that occur in-store at the time of purchase. Initial proposed incentive levels are:

¢ CFL’s=3$2 per bulb
¢ Torchiere lamps = $20 per lamp

Incentives may change based on market prices and response as well as
manufacturer/distributor co-funding.

Education/Training: Training will be provided to sales staff of the retailers and sales
aids provided.

Marketing: Marketing support will include point of purchase displays and materials, co-
operative advertising, coupons, and special “instant sales events”. Public relations
materials will also be used.

Market Support: The key to this program that is different from past utility rebate

programs is market support. “Circuit Riders” will visit each store at least every six
months to provide materials, training and label product. This in-field support eliminates
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many of the barriers that retailers have to promoting this program. Another portion of the
market support is coordination with manufacturers on a national level. Working with the
national and regional Energy Star efforts, CG&E will be able to leverage quantities and
reduce prices in the marketplace.

Delivery Organizations: CG&E proposes to use the Wisconsin Energy Conservation
Corporation (“WECC”) to provide this service. Recognized as the national leader in this
program and located in the region, CG&E can take advantage of WECC’s current activity
to control costs and leverage other activity in the mid-west.

Quality Control/Monitoring: Monitoring occurs through reward verification tracking
and in-store assessments by the Circuit Riders.

Other Standards for Participation: Technologies must be listed as complying with
Energy Star standards as posted on the Energy Star web site.

Budget: Total Budget request for the program is outlined in Appendix A. Year 2006
request is $2,008,640.

Expected Participation: Expected participation for 2006 is 500,000 CFL bulbs, and
1,800 Torchiere lamps.

Savings per Participant: CFL 66 kWh 0.02kW Torchieres 388 kWh 0.12 kW
Cost Effectiveness: Cost effectiveness results are

CFL’s-UCT 12.55; TRC 12.55; RIM 1.04
Torchieres - UCT 7.38%, TRC 5.26, RIM 0.98

27



Case No. 12-1857-EL-RDR
Attachment Q-3 Ossege
Page 28 of 104

6. Energy Efficiency Website

Energy Zone™ is CG&E’s enhanced energy cfficiency web site. It provides CG&E
consumers the most advanced programs, tools, and measures available to manage their
energy and achieve load impacts. The website features a multi-tiered design providing
the consumer the opportunity to receive quick customized energy tips and, if they choose,
the ability to complete an online andit and receive ten (10) self-install energy efficiency
measures. The marketing of the Energy Efficiency Website is an initiative meant to
diversify and increase the reach of CG&E's DSM programs.

Target Market: With over 70% of CG&E consumers having access to the Internet in
either their homes or at work, the target market is comprised of those individuals who do
not have the time or logisticaily cannot be available for the Home Energy House Call
audit program.

Technology Categories: The Energy Efficiency Starter Kit provides the consumer with
the following measures:

(1) 15w CFL Bulb

(1) 20w CFL Bulb

(1) 2.0 GPM Earth Showerhead

(1) Dual Setting Touch Flow Kitchen Aerator with Swivel
{1} 1.5 GPM Standard Faucet Aerasor

(1) LimeLite Nite Light

(1) Package of Toilet Dye Tablets

(2) Switch/Outlet Draft Stoppers

(1) Energy Star Efficiency Guide

Market Barriers: The largest barrier to success of the program is making the consumer
aware of the website. For those consumers interested in how they use energy and
lowering their energy bill, the website contains the audit tool, an appliance calculator,
efficient products e-catalog and a library of energy information. The challenge is to get
them to visit the website, which will happen primarily through direct marketing to the
end user and promotion through the Cail Center Consumer Service Representative.

Components of Delivery:

Incentives; The Energy Efficiency Starter Kit is the incentive for the website program.
The kit will be sent to every consumer who completes the Quick-e-Audit.

Education/Training: The Consumer Service Representative in the Call Center will
receive training on the program.
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Marketing: Marketing will be conducted through direct mail and Call Center
Representatives.

Market Support: No additional support is needed.

Delivery Organizations: The CG&E DSM department will have oversight for the
delivery of the program.,

Quality Control/Monitoring: The tracking of consumer usage pre/post completing the
Quick-e-Audit is important to determine the installation of measures.

Budget: Total Budget request for the program is outlined in Appendix A. Year 2006
request is $137,700.

Expected Participation: Target participation for 2006 is 6,000 people completing audits
and receiving kits.

Savings per Participant;: 205 kWh 0.06 kW

Cost Effectiveness: Cost effectiveness results are UCT 6.18; TRC 23.83; RIM 0.96
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7. Ohio Energy Project (NEED)

The Ohio Energy Project, a part of the National Energy Education Development (NEED),
was previously part of the Ohio Collaborative activities before deregulation. The CCEP
Board would like to restart the support of this important education program for Chio.
NEED was launched in 1980 to promote student understanding of the scientific,
economic, and environmental impacts of energy. The program is currently available in
36 states, the U.S. Virgin Islands, and Guam. The Ohio Energy Project (NEED)
activities provide teachers and students in Ohio with the materials, skills and classes to
promote energy education in the classtoom. The program will also provide a limited
number of energy efficiency “kits” that will allow students to directly install energy
efficiency items in their homes as it relates to their curriculum. This allows learning and
direct savings from the program. Cinergy also supports NEED activities in its Kentucky
and Indiana territories.

Target Market: The Ohio Energy Project (OEP) targets schools, teachers and students in
the CG&E territory.

Technology Categories: The OEP looks at all energy sources and efficiency
technologies. The kits will provide low cost savings measures such as compact
fluorescent bulbs, low flow shower heads, gasket covers and faucet aerators.

Market Barriers: Energy education of our future leaders and citizens is critical to long
term positive attitudes towards energy efficiency. By educating students about energy,
they can then take those concepts and practices to their home to start saving energy
immediately as well as for the long term. This program provides the tools, materials and
curriculum to complete that education for long term impacts.

Components of Delivery:
Incentives; Free curriculum materials and kits are provided to schools as well as teacher
education courses on how to use the materials, There are no other direct incentives.

Education/Training: OEP educates not only the teachers, but utilizes a peer “student-
to-student” approach to expand its use of the curriculum. OEP also ties the education
requirements of the school system and their learning outcomes to the materials. This
allows the teachers to incorporate energy education to their overall outcome goals.

Marketing: Schools and teachers will be recruited directly by the OEP staff and their
education network.

Market Support: This program is supported by the national NEED program activities,
the programs in Cinergy’s KY and IN service territories, as well as Cinergy staff.
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Delivery Organizations: The program is delivered through the Ohio Energy Project.

Quality Control/Meniteoring: Teachers and students are asked to complete a survey of
the measures they installed and the condition of the existing measures in their home.
This information will be used to determine savings from the kits installed as part of the
program. Teachers also provide feedback on the usefulness of the materials directly to
OEP. Last control is an advisory group to OEP by a set of educators to help direct the
program.

Budget: Total Budget request for the program is outlined in Appendix A. Year 2006
request is $165,000.

Expected Participation;: There will be 1000 energy efficiency kits provided as part of
the overall focus on energy conservation and efficiency program. Additionally OEP
expects to train 800 teachers and 11,000 students per year.

Savings per Participant: 300 kWh 0.09 kW

Cost Effectiveness: Cost effectiveness results are UCT: 1.78; TRC: 19.54; RIM: 0,63,
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8. Appliance Turn-In

Older vintage room air conditioners (room AC) can be one of the least efficient electrical
appliances in the home, Often these old units are used when they are not functioning
properly and as a result use electricity very inefficiently. To encourage consumers to
dispose of their old room air conditioners and purchase efficient Energy Star models, the
CCEP proposes a room AC turn-in program. Located at retailer locations during special
promotions, participants would receive coupons towards more efficient units if they turn
in an old unit. Units received will be recycled through a certified recycling agency.

Target Market: CG&E residential consumers with old room air conditioners.

Technology Categories: Room air conditioners that the participant can bring o a drop
off point. Coupons will be provided towards Energy Star room air conditioners.

Market Barriers: Room AC units often are inefficient and ineffective without the user
realizing it. The fan may continue to run while the compressor is not functioning
properly. This causes a barrier due to lack of knowledge and lack of stimulation to
change out that unit. This program provides both the education and stimulation to
remove and replace the inefficient unit.

Components of Delivery:

Incentives: Incentives will be provided on two levels, first an incentive to turn in the old
unit and the second an additional incentive to upgrade to an Energy Star room AC unit.
The logic for the two-level incentive approach is to get units recycled even if the
participant is not replacing the old unit, as they may be going to a central AC system.
Participants would receive a $15 coupon to drop off their old unit good towards anything
in the store, and another $35 coupon towards a new Energy Star room AC unit, both good
at the sponsoring retailers’ facility. This approach will mitigate free-rider costs and
maximize the number of units recycled.

Education/Training: Education will occur through the promotion of the program as
well as by the retailers’ within the store.

Marketing: Marketing will be through co-op advertising with the retailers’ for the
special limited time events.
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Market Support: CG&E will hire a subcontractor to coordinate and implement this
program. Additional market support will be through Cinergy CG&E marketing and
working with the national Energy Star program.

Delivery Organizations: A competitive bid process will be used to select a
subcontractor to implement the program.

Quality Control/Monitoring: CG&E will monitor events by the subcontractor for
compliance. Units received and recycled will also be tracked to determine impacts.

Budget: Total Budget request for the program is outlined in Appendix A. Year 2006
request is $105,000.

Expected Participation: The program expects to collect and recycle 1,000 room air
conditioners annually.

Savings per Participant: 175 kWh 0.16 kW

Cost Effectiveness: Cost effectiveness results are UCT 1.67; TRC 3.19; RIM (.78
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9. Personalized Energy Report Pilot Program

The Personalized Encrgy Report (PER) will provide the CG&E consumer with a
customized energy report aimed at helping them better manage their energy costs. With
rising cnergy costs in all aspects of daily life, the consumer is searching for information
they can use and ideas they can implement which will impact their monthly energy bill.
The PER program also includes the “Energy Efficiency Starter Kit” which is nine easily
installed measures which demonstrate how easy it is to move towards improved home
energy etficiency.

Target Market: The program will target single family residential consumers in the
CG&E market that have not received measures through the Home Energy House Call
energy efficiency audit or a weatherization program within the last three years.

Technology Categories: Program targets the entire home from an energy usage
standpoint. The consumer will be provided energy tips and information regarding how
they use energy and what simple, low cost/no cost measures can be undertaken to lower
their energy bill.

Market Barriers: Lack of consumer education on how they individually consume energy
in their home and the steps which can be taken to lower energy bills are the major hurdles
to overcome. This program is meant to educate the consumer and put at their disposal,
information, customized tips and simple 10 install measures which can all lower their
energy costs.

Components of Delivery:

Education/Instructions: Both the encrgy survey which is completed by the consumer
and generates the personalized energy report and the report iiself are excellent
educational tools. They will stimulate the consumer to think about how they use energy
and then will provide them with tools and information to lower their energy costs.
Additionally, the instructions on how to install the energy measures will demonstrate to
the consumer how easy it is to improve their efficiency.

Marketing: The PER program commences with a letter to the consumer, offering the
Personalized Energy Report if they would return 2 short, 14 question survey about their
home. The survey asks very simple questions such as age of home, number of occcupants,
types of fuel used to heat, cool and cook. Once returned, the survey is used to generate
a customized energy report,

Delivery: The program is delivered completely through CG&E

Quality Control/Monitoring: CG&E will complete a follow-up survey with a sub
scgment of the consumers who received the offer and those whe also responded 1o
determine what drove their responses.  Additionally, the survey to those consumers who
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did receive a customized energy report will also include questions regarding installation
of the measures found in the “Energy Efficiency Starter Kit ",

Materials:

Personalized energy report: The report will contain the following information:

¢ Month-to Month Comparisons of 2005 for eleciric and/or gas usage including the
amount of the bill

e Predictions of consumer’s usage based on 95 Eerccntile weather conditions
(extremely hot summer/extremely cold winter) and 5" percentile weather conditions
(extremely mild summer/extremely mild winter). Also includes bill amounts based
on 2006 tariffs.

+ Trend chart showing usage of electric and/or gas by kWh/CF by month and amount of

monthly bill

Bill comparison of CG&E vs, the average national electric and/or gas rate

A disaggregation of how the consumer uses electricity and/or gas

Description of Budget Bill

Customized energy tips

Customized tips will based upon the consumers specific answers to questions in the
survey. As an example
s If the age of the home is over 30 years, plastic window kits would be a
recommend measure
e If over 50% of the ducts are in the attic, adding duct insulation would also be a
measure.

“Energy Efficiency Starter Kit”: The kit will be sent to the consumer in conjunction
with the personalized energy report. The kit contains the following items:
1 each 1.5 GPM showerheads

1 each Kitchen Swivel Aerator 1.5 GPM

1 each Bathroom Aerator 1.0 GPM

I each Small Roll Teflon Tape

1 each 15 Watt CFL (Energy Star)

1 each 20 Watt CFL (Energy Star)

1 each 17° Roll of Closed Cell Foam Weatherstrip

1 each Combination Pack (6) Switch/Outlet Gasket Insulators
Installation instructions for all measures
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Budget: Total Budget request for the program is outlined in Appendix A. Year 2006
request is $ 1,077,736.

Expected Participation: The program expects to reach 52,800 consumers.

Savings per Participant: Cinergy is using a similar kit in the Home Energy House Call
and NEED programs with great success. In those programs, the average participant is
saving between 240 and 360 kwh and between 10 and 16 therms per year.

Cost Effectiveness: Cost effectiveness results are UCT 9.33; TRC 258.72; RIM 0.62
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10. PRE-PAID BILLING SERVICES

Providing consumers with the option of paying for their electrical use prior to
consumption not only allows consumers to control their bills, but promotes energy
savings. Implemented by several utilities around the country, “Pre-Paid Billing Services”
or pre-paid meters provides participants with the metering to understand their energy
usage and has resulted in 10% to 20% energy savings. The CCEP is proposing to test this
concept recruiting 100 consumers per year for the next four years and analyzing their
energy savings compared to a control group.

Target Market: Owner occupied single-family homes throughout the CG&E territory.

Technology Categories: CG&E will utilize one of the pre-paid metering devices
available on the market.

Market Barriers: Consumers cannot usually see the impacts from changing the
operation of equipment or lifestyle habits with normal utility meters. A pre-paid meter
system allows consumers to see those impacts on a real-time basis. This provides
immediate feedback and enables consumers to realize that the steps they took to modify
their behavior to be more efficient actually saved money. It also allows consumers to
adjust their payments to the utility to better meet their personal schedules and cash flow.

Components of Delivery:
Incentives: There are no direct incentives provided to the consumer. Incentives are
provided through the consumer’s ability to control their utility costs, payment and usage.

Education/Training: Education materials will be developed that describe the use and
benefits of the pre-paid billing service.
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Marketing: The primary method of participant recruitment is through direct mail to
CG&E consumers by zip code areas. Other information is provided through bill stuffers,
and call center referrals.

Market Support: Participants will be supported by the CG&E staff and call center. The
equipment contractor will provide technical support.

Delivery Organizations: A competitive bid process will be used io chose a
subcontractor to implement the program.

Quality Control/Monitoring: CG&E will monitor the subcontractor through random
inspections of sites and review of the billing systems. Consumer satisfaction surveys will
be conducted. A full evaluation of the energy and bill paying impacts of this program
will be conducted.

Budget: Total Budget request for the program is outlined in Appendix A. Year 2006
request is $287,000.

Expected Participation: CG&E will recruit 100 participants per year.
Savings per Participant: 10% of bill or 1565 kWh (.49 kW

Cost Effectiveness: Cost cffectiveness results are UCT 4.70; TRC 4.70; RIM 0.84
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COMMERCIAL PROGRAMS

1. Commercial & Industrial Prescriptive Incentive Program

The Commercial & Industrial prescriptive incentive program provides incentives to
commercial and industrial consumers to install high efficiency equipment in applications
involving new construction, retrofii, and replacement of failed equipment, This program
will be jointly implemented with the Cinergy PSI and ULH&P territories to reduce
administrative costs and leverage promotion. The current PSI program has been in effect
for many years and promotes limited prescriptive incentives for motor, lighting and
cooling equipment types. This application expands the program to include additional
technelogies covering more applications and end uses. This will allow more consumers to
participate and avoid lost opportunities for high efficiency equipment in the marketplace.

Target Market: All CG&E commercial or industrial consumers except those receiving
service under Rate TS, Service at Transmission Voltage.

Technology Categories: The list of technologies includes refrigeration, variable
frequency drives, pumps, controls, motors, lighting, and HYAC equipment. A full listing
of technologies covered is provided in Appendix B.

Market Barriers: The small to medium sized commercial and industrial consumer can
have significant energy consumption, yet is not frequently served by the Energy Services
Market. These consumers lack knowledge and may not understand the benefits of high
efficiency alternatives. They may feel that the payback period for energy efficient
equipment is too long. CG&E’s program provides financial incentives to help reduce this
cost differential and improve return. It also provides market demand where the dealers
and distributors, or market providers, will stock and provide these high efficient
alternatives as they can see increased demand for the products. CG&E provides these
market providers with additional information and support so that they better understand
the best applications for these technologies.

Components of Delivery:

Incentives: Incentives are provided based on CG&E’s cost effectiveness modeling but
with a high-end limit of 50% of measure cost. This approach assures cost effectiveness
over the life of the measure.

Education/Training: CG&E provides education and training to its market providers to
understand the program and the appropriate applications for the technologies.

Marketing: Marketing to consumers and market providers is through mailings.

Market Support: Market support varies by technology. Most technologies included
within the program are proven and in the marketplace, though not widely applied. CG&E
will provide to market providers additional support and education on newer technologies
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that have lesser acceptance.

Delivery Organizations: CG&E will use its current skilled DSM team to manage and
implement the program. Additional outside technical assistance will be retained to
analyze technical applications and provide consumer/market provider assistance as
necessary.

Quality Control/Monitoring: To assure appropriate installation of equipment,
applications for incentives will be reviewed and checked for accuracy and whether
measurcs meet appropriate standards. Random field inspections will occur to assure
instatlation.

Other Standards for Participation: Varies by technology.

Budget: Total Budget request for the program is outlined in Appendix B. Year 2006
request is $1,611,243,

Expected Participation: See Appendix B for details on expected application of
technology.

Savings per Participant: As there are numerous technologies, those are listed
individually in Appendix B.

Cost Effectiveness: Cost effectiveness results were developed by technology and are
included in Appendix B, page 1.

School incentive Program

Due to the special needs of schools and recognizing that saving energy costs in schools
helps all taxpayers, CG&E and the CCEP are proposing that $500,000 be set aside as part
of the Commercial and Industrial Prescriptive Incentive Program budget for school
measures and support. The measures identified for the Commercial and Industrial
Prescriptive Incentive Program in this application can help schools reduce their energy
consumption. Additional measures will be identified as CG&E works with the schools to
assess energy saving opportunities. If all of the funds are not used by the schools within
the year, they will be made available to other applicable commercial and industrial
consumers. Likewise, if funds applicable to the Commercial and Industrial Prescriptive
Incentive Program are not used by other commercial and industrial consumers, those
funds will be made available to the schools above the earmarked amount.
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The School Incentive Program provides incentives to schools to install high efficiency
equipment in applications involving new construction, retrofit, and replacement of failed
equipment. This program will be jointly implemented with the proposed Commercial
and Industrial Prescriptive Incentive Program.

Target Market: All school consumers of CG&E except any school that may receive
service under Rate TS, Service at Transmission Voltage.

Technology Cafegories: The list of technologies includes refrigeration, variable
frequency drives, pumps, controls, motors, lighting, and HVAC equipment. A full listing
of technologies covered is provided in Appendix B.

Murket Barriers: The small to medium sized school consumer can have significant
energy consumption, yet is not frequently served by the Energy Services Market. These
consumers lack knowledge and may not understand the benefits of high efficiency
alternatives. They may feel that the payback period for energy efficient equipment is too
long. CG&E’s program provides financial incentives to help reduce this cost differential
and improve return. It also provides market demand where the dealers and distributors or
“market providers” will stock and provide these high efficient alternatives as they can see
increased demand for the products. CG&E provides these market providers with
additional information and support so that they better understand the best applications for
these technologies.

Conmponents of Delivery:

Incentives: Incentives are provided based on CG&E’s cost effectiveness modeling but
with a high-end limit of 50% of measure cost, This approach assures cost effectiveness
over the life of the measure.

Education/Training: CG&E provides education and training to its market providers to
understand the program and the appropriate applications for the technologies.

Marketing: Marketing to consumers and market providers is through mailings.

Market Support: Market support varies by technology. Most technologies included
within the program are proven and in the marketplace, though not widely applied. CG&E
will provide to market providers additional support and education on newer technologies
that have lesser acceptance.

Delivery Organizations: CG&E will use its current skilled DSM team to manage and
implement the program. Additional outside technical assistance will be retained to
analyze technical applications and provide consumer/market provider assistance as
necessary.

Quality Contrel/Monitoring: To assure appropriate installation of equipment,

applications for incentives will be reviewed and checked for accuracy and whether
measures meet appropriate standards. Random field inspections will occur to assure
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installation.
Other Standards for Participation: Varies by technology.

Budget: Total Budget request for the program is outlined in Appendix B. Year 2006
request is $500,000.

Expected Participation: See Appendix B for details on expected application of
technology.

Savings per Participant: As there are numerous technologies, those are listed
individually in Appendix B.

Cost Effectiveness: Cost effectiveness results were developed by technology and are
included in Appendix B.
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2. Photovoltaic Schools Demonstration/Education Program

This program was designed to introduce Photovoltaics (“PV™) into the mix of options
under CG&E’s DSM program. [t seeks to create awareness of the technical
achievements, environmental considerations, and public policy issues that have matured
to make photovoltaics a viable option for meeting today’s energy needs. The program
also focuses on educating faculty and students in the Ohio public school system about the
benefits of photovoltaics as a source of renewable energy, through the installation and use
of three PV demonstration units. This program has been successfully implemented in the
Cinergy P51 territory.

Target Market: Schools located in CG&E’s territory interested in environmental energy
generation.

Technology Categories Included. Renewable energy resources.

Market Barriers Addressed: The greatest barrier to greater entry into the commercial
market is cost. Under this program, CG&E has reduced this to zero by assuming all cost
for the acquisition, purchase, and installation of three demonstration units.

Components of Delivery:

Incentives: CG&E pays the expense of the PV purchase, installation, and basic
menitoring.

Education/Training: This program advances the education of many parts of the market.
1t helps students, parents, teachers, and the school community, understand and work with
PV as a potential resource. It also helps educate and build skills of contractors,
electricians and other market providers for possible application in other locations. If the
NEED program gets approval within this application, CG&E would tie curriculum
development and participation in the NEED program with the PV application to leverage
both activities.

Marketing: CG&E will work with the area school systems to choose the best locations
for application. If too many applicants are available, CG&E will choose participants
through a random selection process.

Delivery Organizations; Coniractors will be chosen through an RFP process to provide
the equipment and services. NEED will provide the education component of the PV
program.

Quality Control/Monitoring: All installations must pass an inspection by CG&E
engineers prior to being connected to the electric grid to ensure compatibility and safe
operations. Each system becomes the property of the recipient. Meters and LED read-
outs are placed at each location for monitoring solar panel output of the PV system. In
addition, a data acquisition system and PC monitor each school’s system and includes
software suitable for a class curriculum.
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Budget: Total Budget request for the program is outlined in Appendix B. Year 2006
tequest is $75,000.

Expected Participation: Three schools per year will have systems installed.

Savings per Participant: 1716 kWh 0.54 kW

Cost Effectiveness: Cost effectiveness will vary with installation but the program’s
primary purpose is educational. Test results are provided to inform the reader of the
results. The Collaborative and CG&E understands that the program is not cost effective

but believes the values of this small demonstration/test are worth the investment.

Cost effectiveness results are UCT 0.07; TRC 0.27; RIM 0.07
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RESEARCH PROGRAM

House Call PLLUS Research Program

Opportunity: With rising energy prices, there is an opportunity to increase savings in
the residential market through more comprehensive building analysis and efficiency
improvements. As shown through state programs in New York and California, a
comprehensive audit program, utilizing diagnostic tools such as blower doors, infrared
scanpers and duct leakage tests, combined with a “one-stop” installation service can be
effective at getting more measures installed cost effectively, thus increasing savings from
10% to 30%. However to provide this service, the market providers such as insulation
contractors and energy consultants, must learn how to effectively apply the building
science, and how to use and apply the tools. The CCEP sees this opportunity and wants
to direct money towards research to better understand the current market capabilities and
how this opportunity might effectively be implemented for consumers of CG&E.

Goal: The purpose of the market and applications research is to better understand the
capabilities and skills of the contractors and market actors for providing the analysis
services and comprehensive one-stop audit services for the Residential market.

Year 1 Research

Approach: There will be two aspects to the one year research project.

1. Assessment of the Market: This effort will include primary and secondary
research to determine the skills and capabilities within the marketplace to provide
services. The research will try to determine levels of technical expertise in
building science, numbers of contractors who are NATE or BPI certified that can
provide high level diagnostics, training needs and interest in the contractor
community in this approach. In addition, the market assessment will try to
determine the interest and understanding by homeowners in advanced diagnostics
and comprechensive efficiency improvements to save not only encrgy, but to
increase the comfort, safety and durability of their home.

2. Applications Research: To help determine actual costs for services, the research
will include analysis and comprehensive energy improvements for a sample of 25
homes in the area.  This will help CCEFP understand the actual costs and
feasibility of the service and to improve the program design for a future potential
DSM program.

The outcome of this research would be used to help define and quantify the opportunity
to impact the market for long term energy savings through development of a full scale
program. Based on the findings of the research, training would also begin for market
providers (audit consulting contractors) for future long term implementation. It is
expected that 8-10 providers would receive the in-depth training. Where possibie,
training would be leveraged with the contractor training provided by the Ohio Office of
Energy Efficiency.
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Timeframe: Preparaiion and bidding for research firms — March — June 2006
Research implementation - July 2006 - March 2067
Assessmment of results — March - June 2007
Market Provider training and equipment — March — September 2007

Budget Estimate Year 1:
e Market assessment = $80,000
s  Cost of Audit = $500 per home x 25 homes = $12,500
s Incentive to Consumer = 25% of cost capped at $2000 (plus $500 Federal credit
not included in budget) = $50,000
Independent audit technical support and analysis of results = $25,000
Administration = $15,000
Misc. costs {equipment, materials, training, other) = $15,000
Market provider training & equipment = $30,000
TOTAL = $212,500

e ¢ & o &

Year 2 Research

Based on a successful indication of market preparation from year 1 research, CCEP
proposes to use the second year of the research to expand the number of homes and test
consumer response to the service. If will also be used to monitor the consumption of the
first 25 homes to determine energy impacts.

Approach: Year two of the research will focus on field implementation and consumer
response. The number of homes served will be increased to 100 and the number of
qualified contractors implementing will increase to a yet to be determined number.
Incentive levels may be changed to see what the market response is to price ditferences.

The second aspect of the year two research will be to monitor the homes completed in the
first year. These homes will have a bill analysis conducted against a control group to
measure the level of impacts obtained. While it is a small sample, it should provide an
indication of the level of load impacts. More reliable impact evaluations will be
performed in the future.

Timeframe: Planning and program design July — August 2007
Implementation September — May 2008
Impact Study July — August 2008
Assessment of Market Response on 100 homes June — August 2008

Budget:
¢ Impact Evaluation $30,000
e Cost of Audit = $500 per home x 100 homes = $50,000
¢ Incentive to Consumer = 15% of cost capped at $1200 (plus $500 Federal credit
not included in budget) expecting 75% of homes to complete work = $90,000
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Independent audit technical support and analysis of results = $50,000
Administration = $15,000

Misc. costs (equipment, materials, training, other) = $25,000

Market provider training & equipment = $30,000

TOTAL = $290,000

*® @ & ¢

Savings per Participant:
¢ Electrically heated homes 4700 kWh 1.48 kW
* (Gas heated homes 300 therms

Cost Effectiveness: Cost effectiveness results are outlined for each year assuming that
80% of the participants would be gas consumers and 20% would be electric. The
maodeling did not include the evaluation and research dollars needed to complete the
research, just the direct home activities and costs. Modeling results are:

Gas UCT 2.47, TRC 5.31, RIM 0.60

Electric: UCT 3.31, TRC 7.13, RIM 0.64
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V. Program Evaluation Plan

CG&E and the Interested Stakeholders believe that third party independent
evaluation is critical to the long term success of cost-effective programs, Through the
evaluation process, the CCEP continues to learn what programs have been most effective
and how to improve existing programs over time. CG&E intends to direct this third party
evaluation process for the Board and use standard process and impact evaluation
protocols to accomplish these tasks. For the new programs, approximately $500,000 or
5% of each program budget has been earmarked to perform the evaluations. This is at the
industry standard of 3-5% for evaluation costs, The following chart outlines the range of
time for the evaluations to be completed but actual timing will be based on participation

rates adequate to get valid results.
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Program Evaluation Earliest Timeframe | Latest Timeframe
Type for Report for Report
C&I Program Process Jan. 2008 Jan. 2009
Impact July 2008 July 2009
HEHC Process July 2007 July 2008
Impact July 2009 July 2010
Ohio Energy Project Process & | Jan 2009 Jan 2009
Impact
Smart Saver/Summer | Process March 2008 March 2008
Saver
Impact Jan. 2009 Jan. 2010
Power Manager Impact Annually Annyally
Energy Star Products Process Jan. 2008 Jan. 2009
Impact July 2008 July 2009
AC Check Process Feb. 2008 Nov, 2008
Impact Nov. 2008 Nov. 2008
Appliance Turn In Process Sept. 2008 Sept, 2008
Impact Dec. 2008 Dec. 2008
Energy Efficiency | Process July 2008 July 2008
Website
Impact July 2009 July 2010
Pre-Paid Billing Service Process Jan 2008 Jan 2008
Impact Jan 2008 Jan 2008

It is expected external consultants will be used to conduct the impact evaluation studies.

Methods employed to measure the impacts may include loggers to capture appliance

usage times, impact studies conducted in other regions, and/or pre-/post-usage on a

weather normal basis with comparison to control groups.

Quality control (QC) and verification will be an ongoing part of CG&E’s program

administration. The programs will be implemented with a 5% QC/verification target for

all installations and services.

satisfaction.

Additional consumer surveys will be used to assess

If problems with a contractor are detected, that contractor’s next three

installations or projects will be verified. If the problems persist, that contractor will be

eliminated from the program.
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VE  Recovery Mechanism

CG&EL is committed to finding the right set of DSM programs that can cost-
effectively reduce energy consumption. However, implementing a set of aggressive
DSM programs raises significant risk to the Company. Since the beginning of
deregulation, there has been no allowance for recovery of costs or lost revenues (net of

fucl) or any incentive te encourage energy efficiency, such as a shared savings incentive.

With most DSM programs, there are many beneficiaries, primarily the program
participants and the utility’s other consumers. Participants in the programs save in the
near term through lower bills, while consumers save over the longer term since the DSM
program helps to reduce the need for more expensive purchased power from the market
or building new power plants. In addition, improvements in energy efficiency reduce the
demand for natural gas which can affect the level of natural gas prices. Two other groups
ar¢ also impacted by the DSM programs, the utility and its sharehoiders. From the
utility’s perspective, implementing DSM programs reduces both the near-term and long-
term amount of energy sold. In the near-term, the reduction in kWh and ccf sold reduces
the utility’s recovery of the fixed costs of its operations. Recovery of lost revenues (net
of fuel) helps to fill that gap in cost recovery. From the shareholder’s perspective,
implementing DSM programs defers the need for investment in new facilities. Utility
shareholders expect to receive a retum on their investment based upon the utility’s
investment in its plant and equipment. DSM programs reduce the amount of these
investments over time, reducing the return to shateholders and thus creating a
disincentive for shareholders to pursue DSM. By providing a return to the shareholders

through a “shared savings” mechanism, shareholders are given an economic incentive to
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invest in DSM.

For the Company to once again aggressively pursue the implementation of DSM
programs to achieve reductions in energy usage, a process for compensation and
incentives for the utility and its sharcholders should again be incorporated into the
regulatory process. The Commission’s past regulations regarding DSM contemplate
recovery of lost revenues and an incentive as a way to offset regulatory or financial bias
against DSM. CG&E proposes that the DSM rider once again include recovery of lost
revenues for the three years after a DSM measure is installed (unless a rate case occurs)
and incorporate recovery of a shared savings DSM program incentive for electric and
natural gas DSM program implementation. These changes to the DSM rider will
compensate the utility and its shareholders for the economic loss of reduced

consumption, while providing a structured incentive to pursue DSM.

The Company is proposing, in these proceedings, that a set of DSM programs be
implemented that are expected to reduce energy usage by more than 1.2 billion kWh and
50 million ccf over the next five years. This is a substantial reduction in energy usage
which will requirc a commensurately substantial investment on the part of CG&E.
Without the recovery of lost revenues and a mechanism to allow a sharing of the
efficiency savings generated by the programs, the Company cannot reasonably advocate
such an expansion of its DSM programs. During the five-year program period, CG&E
proposes to limit its recovery of lost revenues to three years from the date of each DSM
measure installation, In addition, CG&E is forgoing recovery of lost revenues and a
shared savings incentive for the Personalized Energy Report Pilot program for the first

year of the program. Once an evaluation of the results of the program has been
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completed, CG&E reserves the right to seek recovery of prospective lost revenues and a

shared savings incentive should the program continue.

The “lost revenues” referred to above are revenues the Company would have
received, absent the implementation of DSM programs. For example, when a consumer
participates in one of the DSM programs, a set of energy reducing measures are installed
in the consumer’s home or business. We can calculate, through impact evaluation studies
and engineering estimates, what energy and demand savings those measures will
produce. We can also determine the amount of the contribution to fixed costs that CG&E
would lose because of the installation of those measures. CG&E is simply seeking
recovery of this lost contribution to fixed costs (i.¢., the “lost revenues™). Obviously, the
lost revenue impact of one consumer will be small; however, over five years and
assuming full participation, CG&E projects a significant level of lost revenues to the
company. Of course, if a retail base rate case is processed and new rates are approved,
this lost revenue issue would be mitigated since the rate case will true-up revenues based
on actual experience in the test year. At that point, lost revenues stop accumulating on
DSM measures implemented prior to the rate case, but accrue only as new measures are

installed at the conclusion of the rate case test year.

Lost revenues are computed using the applicable marginal block rate net of fuel
costs and other variable costs times the estimated kWh or ccf savings. Page 5 of
Appendices A and B provide the estimated lost revenues associated with the proposed
residential and C&I DSM programs. Over the five years, this would amount to over § 50
million. The lost revenues are cumulative in nature, since the revenue lost in year one, is

also lost each year thereafter. The values provided in the Appendices are estimates based
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upon a projected level of participation by consumers. With implementation of the
proposed DSM programs, lost revenues would be calculated using the projected energy
savings and actual consumer participation. Additionally, CG&E will update its load
impacts based on the results of post-installation impact evaluation studies, engineering
impact assessment studies, and benchmarking against similar programs in other states.
The results of these review and evaluation activities will be used to project future energy

savings.

In order to put DSM on par with alternatives such as building or buying additional
generating capacity and to provide an incentive to implement DSM programs, CG&E
believes that a shared savings incentive for both electric and gas DSM programs is
appropriate. CG&E’s proposal is a significant expansion of its DSM programs, and
CG&E is responsible for implementing the programs in a cost effective manner. CG&E
believes that a shared incentive of 10% for electric DSM programs and 5% for gas DSM
programs is appropriate to incentivize the Company to propose and fully implement the
DSM programs. As previously stated, CG&E’s proposal is consistent with the
Commission’s past recognition that shared savings incentives appropriately place DSM

programs on a comparable level with other capacity alternatives,

Total savings are computed using the total value created by the program as
provided on page 6 of Appendices A and B. This value is net of the costs of measures,
incentives to consumers, marketing, impact evaluation, and administration. The savings
are estimated by simply multiplying the number of participants expected for each
measure fimes the UCT value and then subtracting the program costs. Page 7 of

Attachments A and B summarize the calculation of the projected value or savings to
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residential and commercial and industrial consumers, respectively,

CG&E proposes to recover ten percent of that savings, a sharing of the value
created, as an incentive to aggressively pursue implementation of the electric DSM
programs. The recovery of the shared savings incentive will step in according to the

level of achievement as follows:

1. No incentive is earned for any program that does not meet 65% of the
projected program impacts at its prorated budgeted cost level.

2. 3% of the savings is earned once a program meets 65% of the projected
program impacts at its prorated budgeted cost level.

3. 5% of the savings is carned once a program meets 75% of the projected
program impacts at its prorated budgeted cost level.

4. 7% of the savings is camned once a program meets 90% of the projected
program impacts at its prorated budgeted cost level.

5. 10% of the savings is earned once a program meets 100% of the projected
program impacts at the budgeted cost level.

6. 12% of the savings is earned once a program meets 105% of the projected
program impacts at the budgeted cost level.

CG&E proposes to recovet five percent of that savings, a sharing of the value
created, as an ingentive to apgressively pursue implementation of the gag DSM
programs. The recovery of the shared savings incentive will step in according to the

level of achievement as follows;

7. No incentive is eamned for any program that does not meet 65% of the
projected program impacts at its prorated budgeted cost level.

8. 1.5% of the savings is eamned once a program meets 65% of the projected
program impacts at its prorated budgeted cost level.

0. 2.5% of the savings is carned once a program meets 75% of the projected
program impacts at its prorated budgeted cost level.

10. 3.5% of the savings is earned once a program meets 90% of the projected
program impacts at its prorated budgeted cost level.

11. 5% of the savings is earned once a program meets 100% of the projected
program impacts at the budgeted cost level.
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12. 6% of the savings is earned once a program meets 105% of the projected
program impacts at the budgeted cost level.

C. Cost Recovery

CG&E proposes to use DSM Riders to track actual recovery of DSM program
costs, lost revenues, and shared savings, Appendices C and D provide detailed
descriptions on the operation of the riders. The rider is calculated using CG&E’s forecast
of program costs, lost revenues, and shared savings. CG&E will annually reconcile the
rider and flow back any differences between the budgeted and actual costs. In this way,
CG&E’s consumers are only charged for the actual DSM program costs, lost revenues,

and shared savings.

CG&E proposes that program costs, lost revenues, and the shared savings
incentive will be allocated and recovered based on consumer class, fe., residential
consumers (Rates RS, ORH and TD) will be responsible for residential program costs;
and applicable commercial and industrial consumers (Rates DM, DS, and DP) will be
responsible for the commercial and industrial program costs.

CG&E is also including a provision in the DSM Rider for C&I consumers to
obtain a reduction in their billing demand for calculation of demand charges upon a
showing that one or more of the DSM measures included in this Application were
implemented. This removes a disincentive to those C&I consumers billed under the
demand ratchet provisions of Rates DS and DP to implement DSM measures that could
reduce kW demand.

VI1. Calculation of 2006 DSM Riders
A. Outline of DSM Activity

CG&E is planning to offer the following DSM programs in CG&E’s service
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RESIDENTIAL PROGRAMS

Home Energy House Call
AC Check Pilot

Smart Saver/Summer Saver
Power Manager

Energy Star Products
Encrgy Efficiency Website
Ohio Energy Project
Appliance Turn-In
Personalized Energy Report

Pre-Paid Billing Services

COMMERCIAL PROGRAMS

C&I Prescriptive Incentive Program

o Scheol Incentive Program
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Photovoltaic Schools Demonstration/Education Program

RESEARCH

House Call Plus Research Program

B. 2006 DSM Riders

The Company, in conjunction with the Interested Stakeholders, submits the

proposed DSM Riders (Appendices F and G). These riders are intended to recover 2006

program costs and the associated lost revenues and shared savings. In subsequent years,

the riders will also be used to reconcile any differences between actual and projected
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costs, lost revenues, and shared savings. Pages 1 through 5 of Appendix E provide the
current calculation of the riders and the format for future reconciliations. Appendix E,
page 1 of 5, demonstrates how a current reconciliation of the DSM Revenue Requirement
would be associated with a prior reconciliation. The true-up adjustment will be based
upon the difference between the actual DSM revenue requirement and the revenues

coliected during the most recent period.

Attachment E, page 5 of 5 contains the calculation of the 2006 Residential DSM
Rider rates. This calculation includes any reconciliation adjustments shown in
Attachment E, page 1 of 5 and the DSM revenue requirement for 2006. The residential
DSM revenue requirement for 2006 includes the costs associated with the proposed
Residential DSM programs and the associated net lost revenues and shared savings
(Attachment E, pages 2 and 3 of 5). Total revenue requirements are incorporated along
with the projected electric and gas volumes (Attachment E, page 4 of 5} in the calculation

of the Residential DSM Rider.

Attachment E, page 5 of 5 also contains the calculation of the 2006 C&1 DSM
Ridet. The calculation includes any reconciliation adjustments calculated in Attachment
E, page I of 5 and the DSM revenue requirement for 2005. The C&I DSM revenue
requirement for 2006 includes the costs associated with the C&I DSM program (C&I
High Efficiency Inceniive) and the associated net lost revenues and shared savings
{Attachment E, pages 2 and 3 of 5). Total revenue requirements are incorporated along
with the projected electric volumes (Attachment E, page 4 of 5) in the calculation of the

C&I DSM Rider,

The Company’s proposed 2006 DSM Riders, shown as Attachments F and G, are
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proposed to be effective with the first billing cycle in Jannary 2006, is applicable to service
provided under CG&E’s electric service tariffs as follows:
Residential Electric Service provided under:
Rate RS, Residential Service, Sheet No. 30
Rate ORH, Optional Residential Service with Electric Space Heating, Sheet No.
33
Rate TD, Optional Time-of-Day Rate, Sheet No. 34
Non-Residential Electric Service provided under:
Rate DS, Service at Secondary Distribution Voltage, Sheet No. 40
Rate GS-FL, Optional Unmetered General Service Rate for Small Fixed Loads,
Sheet No. 41-
Rate EH, Optional Rate for Electric Space Heating, Sheet No. 42
Rate DM, Secondary Distribution Service — Small, Sheet No. 43
Rate DP, Service at Primary Distribution Service, Sheet No. 44
Rate SFL-ADPL, Optional Unmetered Rate for Small Fixed Loads Attached
Directly to Company’s Power Lines, Sheet No. 46

Rate RTP, Real Time Pricing Program, Sheet No. 90

The gas DSM rider is applicable to service provided under the following
residential gas service tariffs:
Rate RS, Residential Service, Sheet No. 30
Rate RFT, Residential Firm Transportation Service, Sheet No. 33

Calculation of the Residential Charge
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The proposed residential charge per kWh for 2006 was calculated by dividing the
sum of: 1) the reconciliation amount calculated in Attachment E, page } of 5, and 2) the
DSM Revenue Requirement associated with the DSM programs projected for calendar year
2006, by the projected sales for calendar year 2006. DSM Program Costs for 2006 include
the total implementation costs plus program rebates, lost revenues, and shared savings.
The calculations in support of the residential recovery mechanism are provided in
Attachment E, page 5 of 5.

Calculation of the Non-Residential Charge
The proposed non-residential charge per kWh for 2006 was calculated by dividing

the sum of: 1) the reconciliation amount calculated in Attachment E, page 1 of §, and 2) the
DSM Revenue Requirement associated with the DSM program projected for calendar year
2006, by the projected sales for calendar year 2006, DSM Program Cost for 2006 includes

the total implementation costs plus program rebates, lost revenues and shared savings.
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Allocation of the DSM Revenue Requirement

The DSM Cost Recovery Mechanism attributes the costs to be recovered to the
respective class that benefits from the programs. The amounts associated with the
reconciliation of the Rider are similarly allocated as demonstrated in Attachment D, page 2
of 5. The costs for the Power Manager program are fully allocated to the residential
electric class, since this is the class directly benefiting from the implementation of the
program. As required, qualifying industrial consumers are permitted to “opt-out” of
participation in, and payment for, the DSM programs.

Respectfully submitted,

I/ A

Paul A. Colbert, Senior Counsel

THE CINCINNATI GAS & ELECTRIC
COMPANY

139 East Fourth Street, 2500 Atrium 11
Cincinnati, OH 45202

(513) 287-3601
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CERTIFICATE OF SERVICE

I certify that a copy of the foregoing Application was sent by regular U.S. mail or
overnight mail to all Interested Stakeholders listed below this 23" day of January, 2006.

[ A=A

Paul A. Colbert




Case No, 12-1857-EL-RDR
Attachment Q-3 Ossege
Page 62 of 104

Samuel C, Randazzo, Esq.

McNees, Wallace & Nurick

Counsel for Industrial Energy Users-Ohio
21 East State Street, 17™ Floor
Columbus, Ohio 43215

(614) 469-8000

Michael L. Kurtz

Boehm, Kurtz & Lowry
Attorneys for The Kroger Co.
2110 CBLD Center

36 East Seventh Street
Cincinnati, Ohio 45202
{513)421-2255

Kimbetly Bojko, Esa.

Office of Consumers’ Counsel
10 West Broad Street, Suite 1800
Columbus, Ohio 43215

(614) 466-8674

Nina Creech

People Working Cooperatively
4612 Paddock Road
Cincinnati, Ohio 45229

David C. Rinebolt

Obio Partners for Affordable Energy
231 West Lima Street

P.O. Box 1793

FINDLAY OH 45840-3033

(419) 425-8860

Myra Boggs

Working in Neighborhoods
1814 Dreman

Cincinnati, Ohio 45223

Thomas McNamee

Assistant Attorneys General

Public Utilities Commission of Ohio
189 East Broad Strect

Columbus, Ohio 43215
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Dave Sharfenberger
Communities United For Action
1814 Dreman

Cincinnati, Ohio 45223

Kristine Ritchie

Home Ownership Center of Greater Cincinnati Inc.
2820 Vernon Place

Cincinnati, Ohio, 45219

Gary Tabor

Adams/Brown Counties Economic Opportunities, Inc.

19211 8t. Route 136, P.O. Box 188
Winchester, OH 45697

Tami Obermeyer

Clermont County Community Services Inc.
3003 Hospital Drive

Batavia, Ohio 45103

Jim Tenhunfeld

Cincinnati/Hamilton County Community Action Agency

1740 Langdon Farm Road
Cincinnati, OH 45237

Mike Gilkerson
Cincinnati Public Schools
Project Coordinator, Facilities Branch

2315 Iowa Avenue
Cincinnati, Ohio 45206-2393
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