BEFORE
THE PUBLIC UTILITIES COMMISSION OF OHIO

In the Matter of The Dayton Power and ) Case No. 16-851-EL-POR
Light Company’s Portfolio Status Report )

THE DAYTON POWER AND LIGHT COMPANY’S
COMBINED NOTICE
OF FILING PORTFOLIO STATUS REPORT
AND APPLICATION TO ADJUST BASELINES

The Dayton Power and Light Company (“DP&L” or “the Company”) hereby
submits its annual Portfolio Status Report pursuant to Section 4901:1-39-05(C) of the
Ohio Administrative Code (“O.A.C.”), addressing the performance of all of DP&L’s
approved energy efficiency and peak demand reduction programs over calendar year
2015. As shown in the attached Portfolio Status Report, DP&L has met its statutory
benchmarks for energy efficiency and peak demand reduction.

DP&L also makes application pursuant to Section 4928.66(A)(2)(c) of the Ohio
Revised Code (“O.R.C.”) and O.A.C. §4901:1-39-05(B) to adjust its sales and demand
baselines to normalize for weather. As described in the 2015 Benchmark Report,
included within the Portfolio Status Report as Appendix A, the changes requiring
adjustments to the baselines were outside of DP&L’s reasonable control. Appendix A
contains all assumptions, rationales, and calculations, and proposes methodologies and
practices to be used in the proposed adjustments or normalizations to support DP&L’s
application to adjust baselines, as required by O.A.C. §4901:1-39-05(B).

1. DP&L is a public utility and electric light company as defined by Sections
4905.02 and 4905.03(C) of the O.R.C. respectively, and an electric distribution utility as

defined by O.R.C. §4928.01(A)(6).
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2. Pursuant to O.R.C §4928.66(A)(1)(a), DP&L is required to “implement
energy efficiency programs that achieve energy savings equivalent to at least three-tenths
of one per cent of the total, annual average, and normalized kilowatt-hour sales of the
electric distribution utility during the preceding three calendar years to customers in this
state. An energy efficiency program may include a combined heat and power system
placed into service or retrofitted on or after the effective date of the amendment of this
section by S.B. 315 of the 129th general assembly, September 10, 2012, or a waste
energy recovery system placed into service or retrofitted on or after September 10, 2012,
except that a waste energy recovery system described in division (A)(38)(b) of section
4928.01 of the Revised Code may be included only if it was placed into service between
January 1, 2002, and December 31, 2004. For a waste energy recovery or combined heat
and power system, the savings shall be as estimated by the public utilities commission.
The savings requirement, using such a three-year average, shall increase to an additional
five-tenths of one per cent in 2010, seven-tenths of one per cent in 2011, eight-tenths of
one per cent in 2012, nine-tenths of one per cent in 2013, and one per cent in 2014 . In
2015 and 2016, an electric distribution utility shall achieve energy savings equal to the
result of subtracting the cumulative energy savings achieved since 2009 from the product
of multiplying the baseline for energy savings, described in division (A)(2)(a) of this
section, by four and two-tenths of one per cent. If the result is zero or less for the year for
which the calculation is being made, the utility shall not be required to achieve additional
energy savings for that year, but may achieve additional energy savings for that year.

Thereafter, the annual savings requirements shall be, for years 2017, 2018, 2019, and
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2020, one per cent of the baseline, and two per cent each year thereafter, achieving
cumulative energy savings in excess of twenty-two per cent by the end of 2027.”

3. O.R.C. §4928.66(A)(1)(b) requires that DP&L “implement peak demand
reduction programs designed to achieve a one per cent reduction in peak demand in 2009
and an additional seventy-five hundredths of one per cent reduction each year through
2014.In 2015 and 2016, an electric distribution utility shall achieve a reduction in peak
demand equal to the result of subtracting the cumulative peak demand reductions
achieved since 2009 from the product of multiplying the baseline for peak demand
reduction, described in division (A)(2)(a) of this section, by four and seventy-five
hundredths of one per cent. If the result is zero or less for the year for which the
calculation is being made, the utility shall not be required to achieve an additional
reduction in peak demand for that year, but may achieve an additional reduction in peak
demand for that year. In 2017 and each year thereafter through 2020, the utility shall
achieve an additional seventy-five hundredths of one per cent reduction in peak demand.”

4. O.R.C. §4928.66(A)(2)(a) provides: “The baseline for energy savings
under division (A)(1)(a) of this section shall be the average of the total kilowatt hours the
electric distribution utility sold in the preceding three calendar years, and the baseline for
a peak demand reduction under division (A)(1)(b) of this section shall be the average
peak demand on the utility in the preceding three calendar years.”

5. As more fully described, and supported in DP&L’s 2015 Benchmark
Report, included with the Portfolio Status Report as Appendix A, DP&L applies to make

adjustments to its baseline to normalize for weather changes and mercantile customers.

('S
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6. As more fully explained in the 2015 Benchmark Report, and supported by
Schedule 1 and the corresponding Workpapers A, C, D, and E, DP&L’s 2015 normalized
energy efficiency baseline is 13,806,336 MWh and DP&L’s 2015 incremental
normalized energy efficiency reduction benchmark is 138,063 MWh. DP&L’s
cumulative energy efficiency reduction benchmark is 726,247 MWh.

7. DP&L’s 2015 normalized peak demand reduction baseline, as fully
explained in its 2015 Benchmark Report, and supported by Schedule 2 and the
corresponding Workpapers B, C, D, and E is 2,835 MW and DP&L’s 2015 normalized
peak demand reduction benchmark is 155.9 MW.

8. DP&L’s current energy efficiency and demand reduction programs,
designed to achieve the required energy savings and demand reductions from 2013
through 20135, were filed as part of a comprehensive energy efficiency and peak-demand
reduction program portfolio. A Stipulation and Recommendation in Case No. 13-0833-
EL-POR, In the Matter of the Application of The Dayton Power and Light Company for
Approval of Its Energy Efficiency and Demand Reduction Program Portfolio Plan for
2013 through 2015 was approved by a Commission Order dated December 4, 2013.

9. Senate Bill (“S.B.”) 310, signed in September 2015, gave Ohio Electric
Distribution Utilities (“EDU”) the option of freezing their energy efficiency programs or
automatically extending their currently approved Portfolio Program Plan through 2016.
DP&L opted to extend its currently approved Portfolio Program Plan approved in Case
No. 13-833-EL-POR.

10. 0.A.C. §4901:1-39-05(C) provides: “by March fifteenth of each year,

each electric utility shall file a portfolio status report addressing the performance of all
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approved energy efficiency and peak-demand reduction programs in its program portfolio
plan over the previous calendar year. . .” DP&L sought, and was granted a waiver of
0.A.C. § 4901:1-39-05(C) to permit DP&L to file its Annual Portfolio Status Report on
or before May 15, 2014."

11.  DP&L timely submits the attached Portfolio Status Report (“Report™)
which includes the following components:

(1) A Compliance Demonstration which includes: (a) an update to
DP&L’s initial benchmark report (Report, Compliance
Demonstration); (b) a comparison of the applicable benchmarks to
the actual energy savings and peak demand reductions achieved
(Report, Compliance Demonstration); and (c) an affidavit
regarding compliance with the statutory benchmarks (Exhibit 3).

(2) A Program Performance Assessment, including: (a) a description
of each approved energy efficiency or peak-demand reduction
program implemented in the previous calendar year (Report,
Residential Programs, Non-Residential Programs, Education,
Awareness Building & Market Transformation); (b) an evaluation,
measurement, and verification report by The Cadmus Group, Inc.
(“Cadmus Report”, Exhibit 1); (¢) an evaluation report on the
notched v-belt pilot program by Navigant Consulting, Inc.
(“Navigant Report”, Exhibit 2); and (d) a recommendation with
respect to continuation, modification or elimination of each
program (Report, Recommendations).

12.  Asdescribed in the Report, and as attested to in the attached Affidavit of
the President and Chief Executive of DP&L, DP&L has met its 2015 statutory benchmarks

for energy efficiency and peak demand reduction.

' Entry dated December 4, 2013 in, In the Matter of the Application of The Dayton Power and Light

Company for Approval of Its Energy Efficiency and Demand Reduction Program Portfolio Plan for 2013
through 2015, Case Nos. 13-833-EL-POR, 13-837-EL-WVR; see also, Senate Bill 310, Section 6(D).
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WHEREFORE, DP&L respectfully requests that the Commission issue an order

finding that DP&L has complied with its 2015 statutory energy efficiency and peak

demand reduction benchmark requirements, and acknowledging DP&L’s compliance

with the Program Portfolio Status Report requirements found in O.A.C. § 4901:1-39-

05(C).
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Respectfully submitted,

Jerem ra m( 72402)
ICE IL
West Street

Columbus, Ohio 43215

Telephone: (614) 462-2284
Facsimile: (614) 222-2440

Email: jeremy.grayem@jicemiller.com

Counsel for The Dayton Power & Light
Company
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EXECUTIVE SUMMARY

OVERVIEW

In April 2013,The Dayton Power and Light Company (DP&L) filed a three-year Energy
Efficiency and Demand Response Portfolio Plan in Case No. 13-0833-EL-POR and 13-
0837-EL-WVR. A settlement agreement was reached with all of the intervening
stakeholder groups, and the plan was approved by the Commission on December 4,
2013. The plan covers the years 2013 through 2015.

The approved plan continues DP&L’s portfolio of business and residential programs that
provide customers with a variety of energy efficiency choices. Specifically, DP&L is
offering customers five residential programs, four business programs, two residential
pilot programs and two business pilot programs. Through the process, DP&L has kept
the energy efficiency collaborative informed of its progress and is working directly with
several collaborative members to either implement programs or market them to various
customer groups.

It should be noted that actual energy and demand savings have been reported in each
of the previous years as follows:
e 2009 Energy Efficiency and Demand Reduction/Response Portfolio Status
Report filed on March 12, 2010, in Case No. 10-0303-EL-POR.
e 2010 Energy Efficiency and Demand Reduction/Response Portfolio Status
Report filed on March 15, 2011, in Case No. 11-1276-EL-POR.
e 2011 Energy Efficiency and Demand Reduction/Response Portfolio Status
Report filed on May 15, 2012, in Case No. 12-1420-EL-POR.
e 2012 Energy Efficiency and Demand Reduction/Response Portfolio Status
Report filed on May 15, 2013, in Case No. 13-1140-EL-POR.
e 2013 Energy Efficiency and Demand Reduction/Response Portfolio Status
Report filed on May 15, 2014, in Case No. 14-0738-EL-POR.
e 2014 Energy Efficiency and Demand Reduction/Response Portfolio Status
Report filed on May 15, 2015, in Case No. 15-0777-EL-POR.

SAVINGS CALCULATIONS

The energy and demand savings calculations were based mainly on the State of Ohio
Energy Efficiency Technical Reference Manual (TRM), filed August 6, 2010 under Case
No. 09-0512-GE-UNC. However, there were exceptions for measures not included in
the TRM or where evaluations resulted in a valid alternate calculation. A discussion of
calculation methodology is included in the Cadmus EM&V report, attached as Exhibit 1.



COMPLIANCE SUMMARY

From 2009 through 2014, DP&L reported cumulative energy efficiency program savings
of 1,006,413 MWh and mercantile program savings of 40,526 MWh. The 2015 energy
efficiency programs generated 169,030 MWh and mercantile programs generated 3,736
MWh. Therefore, cumulative annualized energy savings for 2009 through 2015 are
1,219,705 MWh.

From 2009 through 2014, DP&L reported cumulative demand savings from energy
efficiency programs of 158.6 MW and 14.5 MW of cumulative demand savings from
mercantile commitments. The 2015 energy efficiency programs generated 24.7 MW
and mercantile programs generated 0.58 MW of energy efficiency demand for
integration with DP&L’s program portfolio. Therefore, total 2015 cumulative demand
savings are 198.4 MW.

Based on this performance, DP&L surpassed its 2015 cumulative benchmark targets of
726,247 MWh and 155.9 MW. A more detailed analysis is provided in the Compliance
Demonstration portion of this report.

MWh MW
Cumulative 2009 — 2014 Total Savings 1,046,939 173.1
2015 Energy Efficiency Actuals 169,030 24.7
2015 Mercantile Commitments 3,736 0.58
Cumulative 2009 — 2015 Total Savings 1,219,705 198.4
Cumulative 2015 Benchmarks 726,247 155.9




2015 PROGRAM SUMMARY

2015 Annualized Program Results

2015 Energy

2015 Demand

Program (MWh) (MW)
Residential Lighting 50,865 6.09
Residential HYAC Rebates 9,603 1.66
Residential Appliance Recycling 5,232 0.82
Residential School Education™” 4,204 0.29
Residential Low Income Affordability 1,536 0.19
Non-Residential Prescriptive Rebates 78,556 13.04
Non-Residential Custom Rebates 16,484 2.12
Mercantile Customer Commitments 3,736 0.58
Non-Residential PJM Demand Response 0 0
Pilot Programs 2,550 0.52
T&D Infrastructure Improvements 0 0
Total 172,766 25.3

@ 2015 savings are savings from the 2014/2015 school year.

BANKED ENERGY SAVINGS

DP&L plans to bank the excess energy savings achieved cumulatively through 2015

and apply the excess toward future benchmarks. The total amount of banked energy

savings is 493,458 MWh and is calculated as follows:

2015 Actual Cumulative Energy Savings — 2015 Cumulative Benchmark = Banked

Energy Savings

1,219,705 MWh — 726,247 MWh = 493,458 MWh




EVALUATION, COST EFFECTIVENESS
Attached to this report, as Exhibit 1, is the 2015 evaluation, measurement, and
verification report produced by The Cadmus Group (Cadmus).

In addition, Cadmus performed cost effectiveness tests for each of the programs and for
the portfolio as a whole. These are the Total Resource Cost Test (TRC), the Utility Cost
Test (UCT), the Participant Cost Test (PCT), the Ratepayer Impact Measure (RIM), and
the Societal Test (SCT). DP&L’s portfolio was cost effective as measured by the TRC.
A detailed review of the cost effectiveness tests and program-specific results can be
found in the cost effectiveness section of the EM&V report, included as Exhibit 1.

Primary Secondary
/—H A
~ N
Total Utility Ratepayer | Participant | Societal
Resource Cost Test | Impact Cost Test Cost
Cost Test Measure Test
Test
DP&L Portfolio 1.78 3.51 0.49 4.04 2.54




2015 PROGRAM COST SUMMARY

PROGRAM 2015 Filed 2015 Actual
Residential Lighting

Incentive Costs $2,016,965 $2,363,573

Marketing & Administration $1,055,824 $946,954

Program Total $3,072,789 $3,310,527
Residential HYAC Rebates

Incentive Costs $1,808,012 $1,629,370

Marketing & Administration $976,234 $703,978

Program Total $2,784,246 $2,333,348
Residential Appliance Recycling

Incentive Costs $225,000 $217,651

Marketing & Administration $564,656 $564,616

Program Total $789,656 $782,267
Residential Low Income Affordability

Incentive Costs $997,892 $927,486

Marketing & Administration $251,834 $227,696

Program Total $1,249,726 $1,155,182
Residential School Education

Incentive Costs $98,103 $114,687

Marketing & Administration $237,270 $164,132

Program Total $335,373 $278,819
Non-Residential Prescriptive Rebates

Incentive Costs $5,469,919 $4,636,068

Marketing & Administration $1,661,467 $1,686,051

Program Total $7,131,386 $6,322,119
Non-Residential Custom Rebates

Incentive Costs $2,318,812 $1,660,322

Marketing & Administration $1,108,240 $982,350

Program Total $3,427,052 $2,642,672
Non-Residential Mercantile Program

Incentive Costs $637,479 $276,236

Marketing & Administration $194,040 $144,645

Program Total $831,519 $420,881




2015 PROGRAM COST SUMMARY CONTINUED

PROGRAM 2015 Filed 2015 Actual
PJM Demand Response

Incentive Costs $26,807 $0

Marketing & Administration $7,200 $0

Program Total $34,007 $0
Education

General Energy Efficiency Education & $886,745 $537,356
Outreach

Marketing & Administration $15,748 $58,737

Program Total $902,493 $596,093
Pilot Programs

Incentive Costs $747,828 $487,035

Marketing & Administration $320,498 $468,961

Program Total $1,068,326 $955,996
Evaluations, Measurement & Verification $808,272 $887,916
Total Program Costs $22,434,845| $19,685,819




COMPLIANCE DEMONSTRATION

BENCHMARK REPORT UPDATE
In accordance with O.A.C. Section 4901:1-39-05(C)(1)(a) DP&L is filing its 2015
Benchmark Report, included in this filing as Appendix A.

DP&L’s 2015 cumulative energy and peak demand reduction benchmark targets are as
follows:

Normalized Energy Reduction Benchmark (MWh) 726,247
Normalized Peak Demand Reduction Benchmark (MW) 155.9

For informational purposes, included below are Schedules 1 and 2 from DP&L’s 2015
Benchmark Report.
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THE DAYTON POWER & LIGHT COMPANY

2015 Benchmark Report
Energy Efficiency Baseline and Benchmark Calculation

2012

Baseline Calculation Components

Retail MWh Sales ' 13,936,670
Normalizing Adjustments

Mercantile Customer Adjustment 2 34,588
Total Adjusted Retail Sales (2)+(5) 13,971,258
Weather Normalization Factor > 0.99308
Normalized Retail Energy Sales (6)*(7) 13,874,577

2015 Normalized Energy Efficiency Baseline
3 Year Normalized Average (MWh)

Calculation of 2015 Energy Efficiency Reduction Benchmark
Normalized Preceding 3 Year Average Sales (11)

2015 Incremental Energy Efficiency Reduction Benchmark % ¢
2015 Incremental Energy Efficiency Reduction Benchmark (14)*(15)

2014 Energy Efficiency Reduction Benchmark >

2015 Cumulative Energy Efficiency Reduction Benchmark (16)+(17)

2013

13,829,968

38,938

13,868,906

0.98849
13,709,275

Schedule 1

2014 2015

14,024,297
43,111
14,067,408
0.98349
13,835,155

13,806,336

13,806,336

1.00%

138,063

588,184

726,247

' Retail sales for the period 2012-2014 are reported in PUCO Form FE-D1 (Case No. 16-724-EL-FOR).

See Workpaper A, Column (6).
% See Workpaper C for calculation of Mercantile Customer Adjustment.
3See Workpaper E for calculation of the weather normalization factor.

4 Energy Efficiency benchmark as established in O.R.C. 84928.66(A)(1)(a).

® 2014 Cumulative Energy Efficiency Reduction Benchmark as established in Case No. 15-777-EL-POR,

Schedule 1, line 21.
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THE DAYTON POWER & LIGHT COMPANY

2015 Benchmark Report

Peak Demand Baseline and Benchmark Calculation

Schedule 2

2012 2013 2014 2015
Baseline Calculation Components
Peak MW Demand * 3,046 2,937 2,756
Normalizing Adjustments
Mercantile Customer Adjustment 2 13 15 15
Total Adjusted Peak Demand (2)+(5) 3,059 2,952 2,771
Weather Normalization Factor * 0.94288 0.96084 1.00544
Normalized Peak Demand (6)*(7) 2,884 2,836 2,786
2015 Normalized Peak Demand Reduction Baseline
3 Year Normalized Average (MW) 2,835
Calculation of Normalized 2015 Peak Demand Reduction Benchmark
Normalized Preceding 3 Year Average Peak Demand (11) 2,835
2015 Peak Demand Reduction Benchmark % * 5.50%
2015 Peak Demand Reduction Benchmark (14)*(15) 155.9

' Peak demand for the period 2012-2014 is reported in PUCO Form FE-D3.

See Workpaper B.

2 See Workpaper C for calculation of Mercantile Customer Adjustment.

? See Workpaper E for calculation of weather normalization factor.

* peak Demand Reduction benchmark as established in O.R.C § 4928.66(A)(1)(b).



2015 FILED VERSUS ACTUAL ENERGY SAVINGS

Below, in tabular and graph form, are the programs’ energy and demand savings as

filed, as well as the corresponding energy and demand actual 2015 program

performance. The actual performance is then compared to the 2015 energy and peak
demand reduction benchmarks to demonstrate DP&L’s compliance.

Annualized

2015 Filed | 2015 Actual | Variance
PROGRAM (MWh) (MWh) (MWh)
Residential Lighting 50,573 50,865 292
Residential HVAC Rebates 8,814 9,603 789
Residential Appliance Recycling 4,274 5,232 958
Residential School Education 2,377 4,204 1,827
Residential Low Income 1,083 1,536 453
Affordability
Non-Residential Prescriptive 54,446 78,556 24,110
Rebates
Non-Residential Custom Rebates 28,144 16,484 -11,660
Non-Residential Mercantile 8,822 3,736 -5,086
Commitments ®
Non-Residential PJM Demand 0 0 0
Response
Pilot Programs 0 2,550 2,550
Transmission & Distribution 0 0 0
Infrastructure Improvements
Total 158,533 172,766 14,233

@ Mercantile Customer Commitments for energy represent those mercantile applications paid in

2015.
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2015 ENERGY ACTUALS COMPARED TO CUMULATIVE BENCHMARKS

Annualized Megawatt Hours
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MWh
Cumulative 2009 — 2014 Total Savings 1,046,939
2015 Energy Efficiency Actuals 169,030
2015 Mercantile Commitments 3,736
Cumulative 2009-2015 Total Savings 1,219,705
Cumulative 2015 Benchmark 726,247
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2015 FILED VERSUS ACTUAL DEMAND SAVINGS

Annualized

2015 Filed | 2015 Actual | Variance
PROGRAM (MW) (MW) (MW)
Residential Lighting 6.04 6.09 0.05
Residential HYAC Rebates 2.71 1.66 -1.05
Residential Appliance Recycling 0.76 0.82 0.06
Residential School Education 0.02 0.29 0.27
Residential Low Income Affordability 0.16 0.19 0.03
Non-Residential Prescriptive 9.64 13.04 3.40
Rebates
Non-Residential Custom Rebates 5.16 2.12 -3.04
Non-Residential Mercantile 412 0.58 -3.54
Commitments @
Non-Residential PJM Demand 6.00 0.00 -6.00
Response
Pilot Programs 0.00 0.52 0.52
Transmission & Distribution 0.00 0.00 0.00
Infrastructure Improvements
Total 34.61 25.31 -9.30

@ Mercantile Customer Commitments for energy represent those mercantile applications paid in

2015.
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2015 DEMAND ACTUALS COMPARED TO CUMULATIVE

BENCHMARKS
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Cumulative 2009 — 2014 Total Savings 173.1
2015 Energy Efficiency Actuals 24.7
2015 Mercantile Commitments 0.58
Cumulative 2009-2015 Total Savings 198.4
Cumulative 2015 Benchmark 155.9
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RESIDENTIAL PROGRAMS

RESIDENTIAL LIGHTING

PROGRAM DESCRIPTION

The Residential Lighting Program is an upstream, manufacturer buy-down of compact
fluorescent light bulbs (CFL) and light-emitting diode bulbs (LED) sold at the retail level.
No coupon or rebate form is required; the customer receives the discount at the register
at the time of purchase.

The objective of the program is to increase the number of long-life, Energy Star qualified
CFLs and LEDs sold to DP&L customers by providing incentives to decrease consumer
costs. The program increases consumer awareness and acceptance of energy-efficient
lighting technology and also has an educational component to promote use, and proper
disposal of, CFL bulbs.

The Residential Lighting Program is designed for all DP&L residential customers who
purchase bulbs through retail channels. All customers taking delivery service from
DP&L are eligible for this program regardless of their choice of generation supplier.

This program started in February 2009 and continued through 2015.

PERFORMANCE SUMMARY

During 2015, a total of 1,584,471 bulbs were sold throughout the DP&L service territory,
resulting in gross annualized energy savings of 50,865 MWh and peak demand savings
of 6.09 MW. Keys to the program’s success include offering customers a wide variety
of lighting choices with attractive discounts as well as a broad, and convenient, retail
distribution network.

Program evaluations and national trends suggest that five percent of discounted CFLs
were purchased by non-residential customers. As a result, five percent of savings and
costs from the Residential Lighting Program have been reallocated to the Non-
Residential Prescriptive Rebates Program. The metrics in this section reflect the 5%
reallocation.
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2015 Performance Units
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Budget, Cost Summary

Budget Category Filed 2015 Actual 2015
Incentive Costs $2,016,965 $2,363,573
Marketing & Admin $1,005,824 $946,954
Total Costs $3,072,789 $3,310,527

IMPLEMENTATION REVIEW

Implementation Strategy

With a lighting discount program, a third party implementation vendor offers significant
value due to its experience running similar programs as well as existing lighting
manufacturer and retailer relationships. As such, DP&L determined that program
implementation would be most effectively managed by a third-party implementation
partner.

At the conclusion of a Request for Proposal (RFP) process, CLEAResult (formerly
Applied Proactive Technologies), based in Springfield, Massachusetts, was selected as
the implementation partner. In its proposal, CLEAResult demonstrated a sound process
for quickly and effectively implementing programs based on its fifteen year track record
of successfully implementing similar programs for utility clients, including AEP Ohio, in
20 states throughout the country.

Targeted Products

DP&L’s Residential Lighting Program was designed to provide customers with an
extensive choice of products, so customers can select the types of bulbs that best meet
their needs. In total, the 2015 DP&L program offered customers a choice of 352
different products. CFL and LED technologies were both available to customers in
2015. The most popular products by type included: 13-watt CFLs (standard CFLs), 8-
watt A19 LEDs (standard LEDs), and 10-watt BR30 LEDs (specialty LEDs). Overall,
DP&L offers soft white, bright white and daylight colored bulbs. Customers could
choose between CFL spirals as well as the following LED bulb types: 3-way, dimmable,
globe, A-line, reflector, candelabra, and retrofit kits. Available wattages ranged from 4-
watts to 42-watts. For CFLs, the average discount was $1.25 per bulb with discounts
ranging from $1.00 to $1.75. For LEDs, the average discount offered was $3.74 per
bulb with discounts ranging from $1.33 to $7.00, depending on the type of bulb.
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Products Types Offered

Product Name

Product Wattage

Product Name

Product Wattage

CFL Spiral 9 LED BR30 10
CFL Spiral 10 LED BR30 11
CFL Spiral 11 LED BR30 12
CFL Spiral 13 LED BR30 13
CFL Spiral 14 LED BR30 18
CFL Spiral 15 LED BR40 12
CFL Spiral 18 LED BR40 13
CFL Spiral 19 LED BR40 15
CFL Spiral 20 LED BR40 17
CFL Spiral 23 LED Candelabra 4
CFL Spiral 26 LED Globe 4
CFL Spiral 27 LED Globe 5
CFL Spiral 42 LED Globe 6
LED A-Line LED Globe 8
LED A-Line LED PAR20 7
LED A-Line LED PAR20 8
LED A-Line LED PAR30 12
LED A-Line 10 LED PAR30 14
LED A-Line 11 LED PAR38 12
LED A-Line 12 LED PAR38 17
LED A-Line 13 LED PAR38 18
LED A-Line 15 LED PAR38 19
LED A-Line 16 LED R20
LED A-Line 17 LED R20
LED A-Line 18 LED R20 10
LED A-Line 22 LED R30 10
CFL Hsiglja?r‘;umen 40 LED R30 12
CFL Hsi%?r;umen 42 LED R40 17
LED 3-WAY 18 LED Retrofit Kit 9
LED BR20 LED Retrofit Kit 10
LED BR30 LED Retrofit Kit 11
LED BR30 LED Retrofit Kit 12
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Targeted Retailers, Locations

To make the program convenient and accessible for all customers, DP&L’s program
enlisted the participation of the traditional “big box” retailers as well as independent
hardware and specialty locations. The big box retailers were the first selected to
participate, given their previous experience with implementing similar buy-down
programs in other regions and their ability to get the programs up and running quickly.
Further, big box retailers sell significant volume, allowing the program to reach the
largest number of DP&L customers as quickly as possible.

The first participating retail outlets selected were concentrated in the Dayton
metropolitan area to match the location of the highest volume of DP&L residential
customers. DP&L then expanded the program to outlying areas, giving all residential
customers the opportunity to participate. In addition, an online retailer was included in
the program to provide an additional convenient option for customers.

Retail locations were carefully selected to minimize the potential for participation from
non-DP&L customers. The highest concentration of retailer locations coincides with
geographic areas that have the highest concentration of DP&L customers. Retailer
locations outside of the DP&L service territory were excluded. In communities served
by municipal utilities or on the edge of the DP&L service territory, store locations were
minimized.

Participating Retailers

Retailer # of Locations Retailer # of Locations
Ace 14 Meijer 6
Batteries Plus 3 Menards 4
Costco 1 Online 1
Dickman Supply 14 Sam'’s Club 3
Dollar Tree 19 Target 4
Home Depot 7 True Value 8
Kroger 27 Walmart 17
Lowes 12 Total 140
Staffing

Three CLEAResult staff members managed the program from the main office in
Springfield, MA and served as DP&L’s direct points-of-contact. These experienced
managers supported three local field staff members. The local field staff was
responsible for visiting participating retail outlets to ensure that discounted products
were stocked on the shelves, priced and labeled correctly, so that customers received
the discounts at the register. The local field staff was also responsible for promoting the
program at a number of community events.
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Marketing

In order to promote CFLs, LEDs, and the lighting program discounts to its customers,

DP&L employed a breadth of marketing methods. Starting with the assumption that

approximately 70 percent of purchasing decisions are made in the store at the time of

purchase, the core of the marketing efforts focused on point-of-purchase (POP)
materials. For instance, DP&L created a special sticker which is placed next to the

standard price sticker to alert customers to program discounts. A “vertical beam sign”

protrudes into the aisle and calls attention to the available discounts and the benefits of

CFLs. CLEAResult works with retail management staff at the national level to create

approved templates for in-store signage. And, local field staff work with local store
managers to position the discounted bulbs and signage in highly visible areas whenever

possible.

Vertical Beam Sign

SPECIAL PRICING

ON ENERGY STAR’
GERTIFIED LIGHTING

PRECIOS ESPECIALES en iluminacidn con
certificacion ENERGY STAR® seleccionada

( this label

B umﬂ Toyou

smm PE“'-“‘“ ,: 8 & LIGHT

SAVINGS
CHAMPION

Point-of-Purchase Material Samples:

Look for

Busgue
w5ta stigueta

..,-!'n!

SAVEWITHDPFL.COM

Shelf Sticker

SPECIAL PRIGING BROUGHT TO YoU
BY DAYTON POWER & LIGHT

DP&L

SAVEWITHDPL.COM

8x10 Shelf Sign

SPECIAL PRICING ON SELECT
R o

BE A

SAVINGS

CHAMPION

BAVEWITHOPL . COM
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Beyond the POP materials, DP&L also promotes the Residential Lighting Program to
customers via a web site, bill inserts, presence at special events, and mass media

advertising.

The CFL program’s web pages on the DP&L company web site provide a description of
CFL bulb types and their applications, conversions of wattages from incandescent to
CFL, and answers to frequently asked questions. A page of the web site is devoted to
CFL recycling, educating customers about the small amount of mercury in CFLs, and
how to properly dispose of a CFL (if broken), and where to recycle (if unbroken).

Customers can also access an online retailer to place an order of discounted bulbs.

Sane Money. Education Environment About DPEL

ome > Bulb Converter Gulde

What CFL do | need to replace my current bulb?

Business &

Gavernment Rebates

Residential Programs  »

Appliance Recycling
for Your Home:

Hesting & Cooling
Rebates for Your
Home

Lighting Discounts
for Your Home

oW - e

oW . w

DP&L is offering discounts on CFLs and LEDs at these participating

retailers:

Ace Hardware, Batteries Plus Bulbs, Big Lots, Costco, Home Depot, Meijer,
Menards, Sam's Club, True Value, Walmart

To find a location with discounted bulbs near you, call 866-668-95816@. Or
purchase discounted bulbs online.

Save energy and money with discounts on CFL light bulbs from DP&L

Web Site
The CFL program landing
page gives a description of
the residential lighting
program and allows
customers to navigate to
other pages for more
information.

YouTube Video
The YouTube video,
produced by DP&L and
posted on the CFL
program landing page,
educates customers about
the benefits of switching to
CFLs.
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SCORE BIG TIME WITH INSTANT,
IN-STORE DISCOUNTS ON
EFFICIENT LIGHTING

The average home has 40 light bulbs on
its roster. With DP&L's residential lighting
discounts, you can make that roster much

Bill Insert
more energy efficient.

Bill inserts were mailed to

* Save at the register at participating
area retailers

+ Save with ENERGY STAR™ certified
CFLs and LEDs, which use 75% and

450,000 residential
customers in February,
March, and April.

85% less energy than incandescent
bulbs, respectively

No applications. No paperwork. Just savings.

energystar.gov

L~ LEARN MORE AT

Be a savings champion. Call 866-668-9581
or visit SAVEWITHDPL.COM to learn more.

EE-03-15-R

Community Outreach
Events
The CLEAResult local field
staff attended 10 local
community events and 32
in-store events to discuss
the residential lighting
program, CFLs and LEDs,
and their benefits.
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BE A SAVINGS CHAMPION.

MIAMI VALLEY
HOMEOWNERS
il

IIP&I._

SGORE BIG TIME WITH DISCOUNTS "

ON EFFIGIENT LIGHTING. l
= P
DP&L. =

Education, General
Awareness
DP&L conducted a mass
media education and
general awareness
campaign promoting the
value of energy efficiency
and the available
residential programs. A
complete discussion of
this campaign can be
found in the Education,
Awareness Building &
Market Transformation
Activities section.

Community Partnerships
DP&L was able to utilize
promotional benefits
provided via existing
corporate sponsorships of
local organizations, like
the minor league Dayton
Dragons baseball team.
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Customer Service

In all programs, customer service is a critical element of program success. As such,
DP&L designed a number of customer service elements into its programs, some of
which have been previously discussed.

The program web pages (discussed in the Residential Lighting Program Marketing
section) allow DP&L to provide a breadth of information for all customers with internet
access. The web pages not only educate about CFLs and LEDs, but also help
customers locate available discounts near their home.

For those without internet access, or who want to speak to a representative, DP&L set
up a program hotline number staffed by CLEAResult employees. The staff has been
trained to answer detailed questions about the Residential Lighting Program and help
customers locate available discounts.

DP&L maintains its own customer service center, accepting calls regarding all functions
of DP&L. DP&L management staff continues to update customer service center staff
regarding program details as needed.

The CLEAResult local field staff continues to be a large component of DP&L’s customer
service, ensuring the accuracy of prices and products in stores, which helps to meet
customers’ expectations. In a retail environment, it is possible for POP materials to be
inadvertently removed or placed next to products that may or may not be discounted as
restocking occurs. Regular, in-person store visits are an essential element of the
program. CLEAResult performed more than 2,600 store visits in 2015. In addition, the
local field staff was in direct contact with customers at 10 local community events and
32 in-store events in 2015, answering questions and helping to educate customers
about the program.
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RESIDENTIAL HVAC REBATES

PROGRAM DESCRIPTION

The Residential HVYAC Rebates Program offers rebates for the installation of new or
replacement, high efficiency central air conditioning and heat pump systems. The
participating HVAC contractor submits the rebate for the customer, and the customer
receives a rebate check in the mail.

The objective of the program is to reduce energy consumption and peak demand
savings by incentivizing customers to purchase efficient HVAC equipment that goes
above and beyond the current minimum standard for efficiency.

This program is designed for any homeowner or landlord purchasing a new or
replacement HVAC unit that will be installed at a residence within the DP&L service
territory. All customers taking delivery service from DP&L are eligible for this program
regardless of their choice of generation supplier.

The program started in June 2009 with a core group of 23 participating contractors and
has increased to 169 participating contractors by the end of 2015.

PERFORMANCE SUMMARY

During 2015, a total of 8,438 HVAC rebates were issued throughout the DP&L service
territory, resulting in gross annualized energy savings of 9,603 MWh and peak demand
savings of 1.66 MW. Keys to the program’s success include offering customer rebates
on a wide variety of HVAC products through a widespread contractor network.
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2015 Performance Units
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All “filed” numbers are taken from DP&L’s program portfolio filing; Case No. 13-0833-EL-POR.

Four-Year Trend Analysis
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Budget, Cost Summary

Budget Category Filed 2015 Actual 2015
Incentive Costs $1,808,012 $1,629,370
Marketing & Admin $976,234 $703,978
Total Costs $2,784,246 $2,333,348

IMPLEMENTATION REVIEW

Implementation Strategy

With a Residential HVYAC Rebate Program, it is of great value to have a third party
implementation vendor with experience running similar programs that require building a
network of HVAC contractors. Therefore, DP&L determined that program
implementation would be most effectively managed by a third-party implementation
partner.

At the conclusion of a RFP process, Conservation Services Group (CSG) was chosen
as DP&L’s implementation partner. CSG, based in Westborough, Massachusetts is a
non-profit organization with a 25-year history of delivering energy efficiency programs.
CSG’s track record includes running successful programs for utilities such as Southern
California Edison, San Diego Gas and Electric, NSTAR, Columbia Gas of Ohio, and
National Grid. In 2015, CLEAResult acquired CSG, and continued with seamless
implementation of DP&L’s Residential HYAC Program.

Targeted Products

DP&L offered rebates for central HVAC systems in three categories: New Construction;
Replacement; and Early Retirement, with tiers for higher efficiency levels. DP&L
customers can select the system manufacturer and model of their choice, but are only
eligible to receive a rebate if the system meets the Seasonal Energy Efficiency Rating
(SEER) requirements, or the Energy Efficiency Ratio (EER) requirements for ground
source heat pumps. DP&L also offers rebates for the installation of electronically
commutated motors (ECM) used in high efficiency, gas furnaces. In 2015, the most
popular central system rebate was for early retirement air conditioners at SEER 14/15,
followed by early retirement air conditioners at SEER 16+. DP&L also issued 2,229
rebates for ECMs. In 2015, two new measures were added to the program:
Programmable Thermostats and Heat Pump Water Heaters.
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Rebates Offered

For Central Air Conditioning
SEER Efficiency Rating  New Construction

14-15 $100
16+ $150

Replacement

$100
$150

For Air-Source Heat Pumps and Ductless Mini-Splits*

SEER Efficiency Ratio New Construction

14-15 $200

16+ $300
*Mini-splits are not eligible for early retirement rebates.

For Ground-Source Heat Pumps

EER Efficiency Ratio New Construction
16-18 $800
19+ $1,200

For Electronically Commutated Motors
AFUE New Construction
95%-+ $100

Programmable Thermostat
Cooling Type Air Conditioner
$20

Heat Pump Water Heater
Heating Type Gas Furnace
$800

Replacement

$200
$300

Replacement

$800
$1,200

Replacement
$100

Heat Pump
$50

Heat Pump
$800

Early Retirement

$200
$300

Early Retirement

$400
$600

Early Retirement

$1,200
$1,600

Early Retirement
$100

New Construction — High-efficiency, new equipment installed in an existing home, a new
home, or a home addition where there is no previously existing central air conditioning

or heat pump system.

Replacement — High-efficiency, new equipment installed as a replacement for existing
equipment not meeting early retirement eligibility requirements.
Early Retirement — High-efficiency, new equipment installed as a replacement for
existing equipment that meets the following requirements:

Existing equipment is in working order, regardless of age OR

Existing equipment is less than or equal to 20 years old and is repairable for less

than $1000.
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Rebates Issued

Product
Replacement or New Construction

Rebates Issued 2015

Air Conditioner SEER 14/15 101
Replacement or New Construction

Air Conditioner SEER 16+ 63
Replacement or New Construction

Air Source Heat Pump SEER 14/15 79
Replacement or New Construction

Air Source Heat Pump SEER 16+ 49
Replacement or New Construction

Ductless Mini-Split SEER 14/15 3
Replacement or New Construction

Ductless Mini-Split SEER 16+ 150
Replacement or New Construction

Ground Source Heat Pump EER 16-18 35
Replacement or New Construction

Ground Source Heat Pump EER 19+ 29
Early Retirement

Air Conditioner SEER 14/15 1,118
Early Retirement

Air Conditioner SEER 16+ 962
Early Retirement

Air Source Heat Pump SEER 14/15 545
Early Retirement

Air Source Heat Pump SEER 16+ 490
Early Retirement

Ground Source Heat Pump EER 16-18 67
Early Retirement

Ground Source Heat Pump EER 19+ 89
ECM 2,230
Thermostat 2,424
Heat Pump Water Heater 4

Targeted Contractors

CLEAResult recruited a network of contractors to market, recommend, and install
eligible HVAC equipment. Contractors must be certified by DP&L to participate in the
program and must sign a partnership agreement. Certification qualifications include: a
valid HVAC license; minimum levels of insurance; Environmental Protection Agency-
certified technicians; and a Better Business Bureau rating higher than B-. Large
contractors were targeted first, which allowed the program to reach the greatest number
of DP&L customers as quickly as possible. Continually, smaller, independent
contractors were recruited, so that by the end of 2015, the program had 169
participating contractors located throughout the DP&L service territory.
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To make the program convenient and accessible for all customers, customers may
purchase an eligible HVAC system from any DP&L certified contractor of their choice. If
a customer’s existing contractor is not already a certified contractor, CLEAResult will
work to recruit the contractor into the program so that the customer does not have to
switch contractors.

When purchasing qualifying equipment, participating contractors complete the rebate
application on the customers’ behalf. DP&L customers then receive the rebate via a
personal check mailed to their home.

Staffing

CLEAResult’s local staff members manage the program and serve as DP&L’s direct
point-of-contact. The local field staff, consisting of a program manager, account
manager, administrative coordinator, data entry specialist, and part-time quality control
auditor, is responsible for maintaining relationships with HVAC contractors to ensure
that the program is mutually beneficial and successful. For contractors to be most
successful in the program, they need to have a thorough understanding of program
guidelines and buy-in to the DP&L program design and processes. CLEAResult
maintains regular contact with contractors to discuss program issues, potential
solutions, and opportunities for improvement.

CLEAResult closely monitors rebate applications for accuracy of rebate values and
eligibility of equipment. CLEAResult also performs quality control checks on a portion of
all system installations and accompanying paperwork to ensure that contractors adhere
to the program guidelines. Contractors who exhibit a track record of poor quality work
or customer complaints are removed from the program. The local staff is supported by
the experienced managers and support team located in the CLEAResult main office.

Marketing

The program is designed to be marketed largely through participating HVAC
contractors. Since contractors work directly with DP&L customers, they are able to offer
rebates at the point-of-sale. Participating contractors are motivated to offer the rebates
as a sales tool, providing a discount that non-participating contractors cannot. To
support contractors and help advertise the program, DP&L created a series of
marketing pieces including web pages, fliers, and bill inserts.

The HVAC rebate program web pages on the DP&L company web site provide an
overview of the program, a list of eligible equipment, and answers to frequently asked
guestions. One page is dedicated to helping customers find a participating contractor.
Customers can search by their home county and see a list of all contractors serving that
area. This page also mentions the ability to recruit the customer’s present contractor.

The web portal contains a special log-in section for participating contractors. The portal
displays program news and answers to frequently asked questions.
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’ WITH HVAC REBATES
NN m—

Is it time to bench your old HVAC? New,
super-efficient HVAC systems use about 14%
less energy than old ones. And since heating

and cooling make up about 50% of your

energy bill, it might be time to make
a call to the bullpen.

Right now you can take advantage
of rebates through DP&L and earn
up to $1,600 on a new energy-efficient
air conditioner or heat pump.

No paperwork. No hassles.

Learn more at SAVEWITHDPL.COM.

SAVINGS
CHAMPION

Heating and cooling your home are typically the largest part of your energy bill.
Now's a great time to defeat high energy costs year-round with rebates from
DP&L on HVAC systems. Not only can you instantly save up to $1,600 on a new
unit, you can also save about $150 a year In energy costs. Winner!

Lore

SAVEWITHDPL.COM

Bill Insert
Bill inserts were mailed to 450,000
customers in May, June, July, and
August.

Flyer
Program fliers were distributed to
customers at community outreach
events attended by the residential
lighting program field staff, creating
promotional efficiencies among
programs.
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M I A M I VA L L EY Education, General Awareness
DP&L conducted a mass media

H 0 M E 0 w N E R 5 education and general awareness

campaign promoting the value of

BE A SAVINGS CHAMPIODN. |_']-[ energy efficiency and the available

DP&L residential programs, including

HIT A GRAND SLAM WITH " ~ HVAC rebates. A complete
HYAC REBATES = discussion of this campaign can be

found in the Education, Awareness
DP&L.

Building & Market Transformation
Activities section.

Customer Service

In all programs, customer service is a critical element of program success. As such,
DP&L designed a number of customer service elements into its program, some of which
have been previously discussed.

The web pages and contractor locator (discussed in the Residential HVYAC Rebates
Marketing section) allow DP&L to provide a breadth of information for all customers with
internet access. The contractor locator allows customers to conveniently access a way
to participate in the program.

For those without internet access, or who want to speak to a representative, DP&L set
up a program hotline number staffed by CLEAResult employees. The staff has been
trained to answer detailed questions about the Residential HYAC Rebates Program and
help customers locate participating contractors in their area.

DP&L maintains its own customer service center, accepting calls regarding all functions
of DP&L. DP&L management staff continues to update customer service center staff
regarding program details as needed.

The large number of participating contractors is an important component of DP&L’s
customer service. The contractors are located throughout DP&L'’s service territory,
making the rebates accessible to all customers. In addition, the ability to recruit a
customer’s current contractor is a large source of satisfaction for both the customer and
the contractor.

The CLEAResult local staff is another significant element of DP&L’s customer service,
serving both the contractors and the customers. For contractors to be most successful
in the program, they need to have a thorough understanding of program guidelines and
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buy-in to the program design and processes. CLEAResult maintains regular contact
with contractors to discuss program issues, potential solutions, and opportunities for

improvement.

In addition, CLEAResult’s quality control of contractors’ work allows DP&L customers to
receive their rebates, as promised. CLEAResult performs quality control checks on five
percent of all system installations and five percent of pre-installations for early
retirement systems. Equipment is reviewed along with the accompanying paperwork to
ensure that contractors adhere to the program guidelines. CLEAResult’s oversight
ensures that the program’s integrity is maintained and that customers are treated
properly and fairly. Contractors who exhibit a track record of poor quality work or
customer complaints are removed from the program.

Participating Contractors

A C Service Co., Inc.

Barga Heating, A/C & Refrig., Inc.

AAA Professional Heating & Cooling

Barker Heating and Air Conditioning Co.

A-Abel Heating & Air Conditioning Inc.

Barnard HVAC, LLC

Accurate Heating & Cooling

Beck Heating & Air Conditioning, LLC

Advanced Mechanical Services

Bolyard Heating & Cooling Inc.

Air Comfort Heating and Cooling

Burns Heating and Cooling LLC

Air Conditioning & Refrigeration Ser.
Co. Inc.

Buschur's Refrigeration Inc.

Aireawide Heating & Air Inc.

Butler Heating and Air Conditioning Co.

Airtron Heating & Air Conditioning

Childers H.V.A.C. Systems Inc.

AJ Mechanical Services, Inc.

ChillTex, LLC

All Home Improvement Heating &
Cooling

Choice Comfort Services

Allied Services, Inc.

CJS Heating & Air

Alternative Heating and Cooling

Climate Control Specialist

Anderson Mechanical Associates, LLC

Climate Zone Heating & Air LLC

Apex Mechanical Systems

Cloverleaf Mechanical

Area Energy & Electric

Comfort Control Heating & Cooling, Inc.

Area Heating & Air Conditioning, LLC

Comfort Solutions Heating & Air Conditioning
LLC

Arronco Comfort Air, Inc.

Comfort Solutions, Inc.

Arrow Mechanical Services

Comfort Xpress, LLC

Ayers Service Group DBA CW Service

Commercial Refrigeration Specialists

B & B Plumbing and Heating Co.

Consolidated Hunter Heating & Plumbing,
Inc.

B & K Heating & A/C Inc.

Cool Solutions

Baker Enterprises Heating & Air
Conditioning

Cowboys Heating & Air LLC
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Participating Contractors (Continued)

Crabtree Heating & Air Conditioning

Home Heating & AC, Inc.

Crane Heating & Air

Howard Heating & A/C LLC

Crawford & Son Htg and Clg Inc.

Howell Heating & Cooling

Damon Whorton

J & M Heating & Cooling

Danco Enterprises Inc.

Jent Mechanical

Dave's Services

John Boyd Heating & Cooling

Davis Refrigeration Inc.

John P. Timmerman Co., LLC

Dawson Services

Johnson Mechanical, Inc.

Dayton AC & Heating Co., Inc.

K C Services, LLC

Deer Heating & Cooling Inc.

Kenny Adams Heating & Cooling LLC

Del's Heating & Air Conditioning Co.

Kettering Heating and Air

Dependable Heating & Air

Kirkwood Heating & Cooling

Design Heating & Cooling LLC

Kogge Plumbing, Heating & A/C, Inc.

Detmer and Sons, Inc.

Kool-Ease, Inc.

Drake Heating & Air

Korrect Plumbing Co.

EcoEnvironments

Korte Eectric Inc.

Edington Heating & Cooling

Lifestyle Comfort Solutions

Ed's HVAC, Plumbing, Electric

Lochard Inc.

Eisert Plumbing & Heating, Inc.

Logan Master Appliance

Environmental Doctor

Logan Services

Excel Heating & Cooling LLC

Lowman Metal Shop

Extreme's One Hour Heating & Air
Conditioning

M. Bruns Plbg. HVAC & Elect

Faller Mechanical, LLC

MAB Mechanical Inc.

Favret Heating & Cooling

Mark Sweitzer Htg. Clg. & Ref. Inc.

Fetz Plumbing, Heating & Air
Conditioning

Masters Heating & Cooling, Inc.

Franck Plumbing & Heating Co., Inc.

MC Heating & Cooling

Future Air

Mike Logan Refrigeration/Appliance

Gagel Plumbing & Heating, Inc.

Minkner Services Corp

Gallion Heating & Cooling Inc.

Morland Heating & Air Conditioning

Greenergy Professional Services LLC

Morris Heating Cooling and Electrical
Services Inc.

Grilliot's Heating & Cooling Inc.

Nash Heating & Air

Gruter Heating & A/C Co. Inc.

Nelson Comfort

H & M Heating & Cooling, Inc.

New Comfort Heating & Cooling

Haines Heating & Cooling LLC

North Star Plbg. Htg. & Clg.

Hart Mechanical Services

Outstanding Heating & Air, LLC
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Participating Contractors (Continued)

Hauck Bros., Inc.

Peck Heating Air Conditioning

Perry's Heating & Air Conditioning

Southtown Heating, Cooling, Plumbing &
Electrical

Quality Heating & Cooling Inc.

Southwestern Ohio Heating and Air
Conditioning, Inc.

Quality Mechanical Services, Inc.

Stanley Construction Services, LLC

R & R Service Plumbing

Steven Brackman Htg & Cooling

R & W Heating, Inc.

Stevenson's Service Experts Heating & Air
Conditioning LLC

R. E. Becker Builders, Inc.

Summers of Dayton

Raiff Heating & Cooling LLC

Tanner Heating and Air Conditioning

Ray's Refrigeration, Inc.

Taylor Heating & A/C LLC

Refrigeration Control

Temp-Co Heating & A/C

Reliant Mechanical Inc.

The Problem Solvers LLC

Richard Sharp Heating & Air
Conditioning

The Wright Company

Riesen Plumbing & Heating

Townsend Heating & Air Conditioning

RK Plumbing and Home Services LLC

Townsend's Heating & Cooling, Inc.

Roberts Brothers, Inc.

Trame Mechanical

Roessner Energy Products Inc.

Trenton Heating & Air Conditioning

Rose Heating & Cooling

Troy Plumbing, Heating & Air Conditioning
Services, Inc.

Schmidt's Heating, Cooling &
Refrigeration

Universal Heating & Cooling LLC

Scott's Heating & Air Conditioning, Inc.

Wallace Heating & Air

Seiter Services LLC

Watkins Heating & Cooling

Sentry Heating & Air

West Jefferson

Shafer Heating & Cooling LLC

Westfall Plumbing and Heating

Shawnee Heating & Air, LLC

Wind Bender & Associates

Snyder's Heating & Cooling

Wm. Brockman & Sons

Solar Flare Heating & Air

Wyatt's Heating & Cooling

South Home Air, Inc.

Yutzy Heating & Cooling Inc.

Zimmer Heating & Cooling
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RESIDENTIAL APPLIANCE RECYCLING

PROGRAM DESCRIPTION

The Residential Appliance Recycling Program allowed for the collection of working
refrigerators and freezers. The appliances were picked up directly from customers’
homes, at no cost, and were transported to a facility in Columbus, Ohio to be
deconstructed and recycled according to the Environmental Protection Agency’s (EPA)
best practices. Customers participating in the program in 2015 received a $50 rebate
check for each unit recycled.

The objective of the program was to promote the retirement and recycling of inefficient
appliances from households by offering an incentive for working equipment as well as
information and education on the cost of keeping an inefficient unit in operation.

The Residential Appliance Recycling Program was designed for any residential
customer with working refrigerators or freezers. The appliances were required to be
plugged in and in working condition. All targeted customers taking delivery service from
DP&L were eligible for this program regardless of their choice of generation supplier.

This program started in May 2009 and continued through November 2015. In late
November, our third party vendor informed us they were ceasing business operations
effective immediately. As a result, the program was suspended for the remainder of the
year.

PERFORMANCE SUMMARY

During 2015, 3,610 appliances were collected throughout the DP&L service territory,
resulting in annualized energy savings of 4,874 MWh and peak demand savings of 0.78
MW. Additionally, DP&L continued distributing energy savings kits to customers when
picking up their appliance to be recycled. Energy kit savings resulted in annualized
energy savings of 358 MWh and peak demand savings of 0.04 MW. Therefore, the
total gross annualized energy savings for the Residential Appliance Recycling Program
was 5,232 MWh and peak demand savings of 0.82 MW.
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2015 Performance
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Four-Year Trend Analysis
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Budget, Cost Summary

Budget Category Filed 2015 Actual 2015

Incentive Costs $225,000 $217,651
Marketing & Admin $564,656 $564,616
Total Costs $789,656 $782,267

IMPLEMENTATION REVIEW

Implementation Strategy

Appliance recycling and proper disposal of materials require technical expertise,
available recycling facilities, and qualified crews in the field. As such, DP&L determined
that a third party implementation partner, specializing in this area, provided the best
means of effectively managing the program.

At the conclusion of a RFP process, DP&L selected JACO Environmental as its
implementation partner. In its proposal, JACO demonstrated a sound process for
efficiently and properly collecting and deconstructing appliances, as well as the
recycling and disposal of appliance components. JACO has experience running similar
programs for more than 40 clients including PG&E, Southern California Edison, SMUD
(California), PacifiCorp, and NJ Clean Energy.

In late November 2015, JACO informed DP&L they were ceasing business operations
effective immediately. As a result, the program was suspended for the remainder of the
year and DP&L’s relationship with JACO ended.

Targeted Products

DP&L offered rebates for working refrigerators and freezers functioning both as
secondary units and primary units, which were likely on their way to becoming
secondary units in a garage or basement. The unit was required to be 10 to 30 cubic
feet in size, which is the traditional size for units used in a residential setting.

Before an appliance was removed from the home, JACO inspected the appliance to

ensure that it was in working condition and was plugged in. Non-working appliances or
those that are unplugged are not eligible for removal.
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Rebates Issued by Order Date 2015

Month Refrigerators Freezers
January 117 17
February 157 25
March 199 49
April 277 68
May 224 52
June 330 92
July 337 84
August 431 103
September 335 92
October 375 100
November 123 23
December 0 0
Total 2,905 705

Of the 3,610 units collected in 2015, the average year the appliances were made was
1992.

The rebate amount was $50 per unit collected. Customers were paid via check mailed
directly to their homes.

Home Energy Savings Kits

In 2015, DP&L continued distributing energy savings kits to customers when picking up
their appliance to be recycled. This customer service element enabled customers to
save more energy at home and increased program savings.

Energy savings kits included:

2 13W CFLs

1 Earth Massage Showerhead

1 Kitchen Faucet Aerator

1 Bathroom Faucet Aerator

1 Roll of TeflonTape for Aerator Installation

1 Flyer with Installation Instructions and Promotional Information about Other
DP&L Energy Efficiency Programs

Each participating customer was offered an energy savings kits, but customers could
choose whether to accept it. In 2015, 2,193 energy savings kits were distributed.
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Energy Savings Kits Distributed to Appliance Recycling Program Participants

START SAVING TODAY.

ENERGY SAVINGS KIT
.

Flyer Included in Energy Savings Kits
Installation Instructions and Promotion of Other DP&L Energy Efficiency
Programs

THANKS FOR YOUR REFRIGERATOR.
HERE ARE MORE COOL WAYS TO SAVE.

Thank you for participating in DPEL's Appliance Recycling By taking part and recycling your refrigerator
or freezer, you're saving energy and maney — up 1o $150 each year in energy costs. And you'll be happy to know

that nearly 100% of your old refrigerator’s components are reused rather than sent to a landfill. Even faxins and

ozone-destroying materials are disposed of safely.

50 to show our appreciation, first you will receive your rebate check in the mail in 4-6 weeks. But we also wanted
to give you this handy, energy-saving kit to help you save even more, Inside, you'll find efficient CFL bulbs, faucet
aerators and even a massaging showerhead. By installing these items, you could save up to 65 per year.”

MORE ENERGY AND MONEY-SAVING PROGRAMS

000006

Your home uses energy In many different ways. so DPEL has many different discounts and programs available 1o help you
wse less enargy. Whether it's simply using CFLs or upgrading your HVAC system, each is designed to save you maney on your
electrie bill year-round.

LIGHTING DISCOUNTS

The average home has 4o light bulb sackets. So DPEL Is offering discounts on each efficient light bulb you buy. CFLs use 75%
ess energy than incandescent bulbs. Plus, each CFL will save you §30 over it lifetime. To get your discount, stop by ene of
tsign. You will receive the discount at the register

many area retailers and look far the DPEL price disco

HEATING AND COOLING REBATES

Heating and cooling costs typically make up about 50% of your enargy bill. And. since higher efficiency HVAC systems usa
about 14% less enevgy than older wnits, upgrading o replacing your system can save about $150 In energy costs each year
And, through DPEL, you can receive up to a 31,600 Tebate an a new energy -efficient air conditioner or heat pump.

* Savings are highest for homes with electric water heafers.

www.dpandl com/save TOMORROW STARTS TODAY

HOW TO INSTALL YOUR NEW ENERGY EFFICIENCY UPGRADES

Installing your new aerators is easy. Just follow the step-by-step instructions below.
Should you have any questions, call 1-800-831-3383.

SHOWERHEAD

YOU'LL NEED: PLIERS OR ADJUSTABLE WRENCH, CLOTH, PLUMBER'S TAPE.

1. Remave the showerhead. Most can be unscrewed by hand; if not, use a wrench or pliers. Be sure to
unserew the showerhead slowly and hold the water supply pine while deing so. A sudden jerk
could break the supply pipe. Use cloth to protect the finish.

2. Clean shower arm threads, then turn on the water (e wash out the pipe.

3. TURN OFF WATER, Apply plumber's tape to the threads for a tight seal

&.Screw an the new showerhead and hand-tighten. Make na mare than 1/, tum with pliers/wrench
he finish while adjusting with pliers/wrench. DO NOT OVER TICHTEN.

TO CLEAN: Unscrew nozzle and remove foreign particles. Soak norzle in peroxide or vinegar
Use a light brush as needed.

FAUCET AERATORS

YOU'LL NEED: ADJUSTABLE WRENCH, CLOTH, RUBBER WASHER(S).
. Remave old aerator from the faucet. Use awrench If needed. Use clath to protect finish.

2. Tum on water to wash out faucet.

3. TURN OFF WATER. Strew on niew agraler and hand. tighten
Far inside-threaded faucets: Place ugper washey on lower washer in top of arator and
screw aerator inte inside threads of faueet
* Far outside-threaded faucets: Discard upper washer. With lower washer in top of aeratar,
idz threads.

screw aeratar onte

&.Turm on water If aerator leaks, lighten by using wrench. Use clath to protect fimish. Tighten until

snug. DO NOT OVER TIGHTEN.

NOTE: A slight stream of water will flow from your aerator when the flip valve is in the of| pasition.

This is normal and part of its anti-scalding feature.

TO CLEAN: Remove agrator and rinse parts accasianally.

TOMORROW STARTS TODAY

www dpandl.com/save
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Targeted Locations

To make the Residential Appliance Recycling Program convenient and accessible to all
residential customers, JACO crews were available to pick up appliances from every
geographic area of the DP&L service territory. JACO scheduled pick-up dates and
routes according to geography, targeting one region of the service territory each day.

Staffing

JACO managed this program with staff located in the Portland, Oregon main office and
at the recycling facility in Columbus, Ohio. A senior program manager served as the
DP&L point-of-contact. The JACO program manager regularly communicated with the
DP&L program manager to ensure that the program was on track to meet targets. The
JACO program manager also coordinated all the project’s tasks and served as the hub
of communication to JACO support staff in technical support, customer service, check
processing, and operations.

The recycling facility in Columbus, Ohio was managed by an on-site facility manager
who planned the crew’s pick-up routes and managed the deconstruction and recycling
processes. Crews of two were dispatched each day from the facility to the pick-up
routes while additional staff members worked in the facility, deconstructing the
appliances. JACO safely disposed of toxins and chlorofluorocarbon (CFC-11) gases
from foam insulation. After capturing toxins (oils, mercury, PCBs) and other substances
(CFC-11 and other foam insulation blowing agents and CFC-12 and other refrigerants),
JACO recycled all the plastic, metals and glass in the appliances. Nearly 100 percent of
a refrigerator’'s components were reused rather than going to the landfill. The facility
manager was responsible for ensuring that all material handling processes complied
with the best practices of the EPA.

Marketing

DP&L utilized a variety of marketing methods to promote the appliance recycling
program to customers, including bill inserts, web pages, truck signs, and print
advertisements. The marketing collateral emphasized the cost of operating a second
refrigerator or freezer and the rebate offered to program participants.

The customer web pages on the DP&L web site informed customers of program
eligibility requirements, answers to frequently asked questions, and an overview of the
recycling process. In addition, customers were able to register and schedule a pick-up
via a web interface.

Sears Partnership

In 2015, DP&L continued its partnership with Sears retailers. Sears is a leading retailer
of new refrigerators and freezers, and offers a home delivery service of customer’s new
appliances. JACO teamed up with Sears outlets across the country to offer a joint
delivery of a new appliance along with a pick-up of an old appliance.

When a customer purchased a new refrigerator or freezer and was looking to get rid of
an old appliance, the Sears sales representative helped him/her to register for
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participation in the DP&L appliance recycling program via an in-store computer kiosk.
When the Sears crew member delivered the new appliance, he confirmed that the old
appliance was working and meets the requirements of the DP&L program. The
appliance was then transported to a warehouse where it was stored until JACO could
perform a mass collection of appliances from the warehouse. This partnership offered
an added convenience for customer participation. This service was marketed through
signage on new appliances for sale in the Sears stores and mainly through Sears sales
representatives. In 2015, 478 units were picked up through the Sears partnership.

Customer Web Pages
We pick up your refrigerator or freezer. You pick up $50 and save The app"ance recyc”ng
on your electric bill. .

program landing page gave a
description of the program
and allowed customers to

New In 2015
Wetve incrmaid vur rebate for recycling your refrigeator andfos fresoe

Apphanze Recysling

I o navigate to other pages for

Appliance Recycling for your Home

more information.

Schedule 3 pickug oaling or call 877545 4113 raw to recelve your S50

ney » Aesidential Progmms » Agpliance RBecycling for Your Home »

Online Registration
Online registration allowed
customers to schedule a
pick-up at their home.
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! (1 Tube)

‘You'rs using an oldar version of Intarnat Explorer that wa'll soon stop supporting. Pl
* varsion.

YouTube Video
The YouTube video,
, produced by DP&L and
Many second refrigerators sit .
in garages and basements pOStEd on the app“ance
and contain few items recycling program landing
; page, educated customers
about the savings opportunity
from recycling an old fridge.

BE A

SAVINGS
CHAMPION

Bench your old refrigerator and/or freezer. They're
costing you energy and money, so recycle them
through DP&L's Appliance Recycling Program and

save up to $150 in energy costs every year. Here's B | | | | n S ert
how it works: . .
« We'll ick up your working Bill inserts were mailed to
;E:r'qu;rator and/or freezer 450 ,OOO CUStOI’neI’S |n
* We'll send you $50 for each one February, March , Apn | ,

ki Aot bl May, June, and September.

e components will be reused

B\ or recycled

‘ 1o
‘ L o'l an il 3
Schedule a pickup today. Call 877-545-4112

or visit SAVEWITHDPL.COM.
EE-0615-R

43



BE A

SAVINGS
CHAMPION

a ' Lighting Savings

Flyer
Program fliers were
distributed to customers at
[T —— community outreach events
(i : attended by the residential
lighting program field staff,
creating promotional
T efficiencies among programs.

Truck Sign
This sign, 253’ x 90", was
displayed on the sides of
several JACO trucks which

N | ‘; performed pick-ups in DP&L
S’ G omo (D neighborhoods. The wrap
R was updated in 2015 and the

cost was shared with AEP
Ohio.

Education, General
Awareness
DP&L conducted a mass
media education and general
. awareness campaign
BENCH YOUR OLD REFRIGERATOR | promoting the value of
& EARN $50. SCORE! | energy efficiency and the
| available residential
programs. A complete
discussion of this campaign
can be found in the
Education, Awareness
Building & Market
Transformation section.
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CONGRATULATIONS

ON MAKING SAVING ENERGY AND
MONEY PART OF YOUR GAME PLAN

HNow that you've benched your cld refrigerator,
you're ready to tackle savings head on -

\ | @ ki bidbot el Point-of-Purchase
: ‘ r Materials
Promotional signhage was
displayed on appliances in
Sears outlets throughout the
year.

Customer Service

In all programs, customer service is a critical element of program success. As such,
DP&L designed a number of customer service elements into its program, some of which
have been previously discussed.

The web portal and online registration tool served as a convenient way for customers to
learn about the program and schedule a pick-up of their appliance. Customers were
able to search for times when a JACO crew would be working in their area and select
the date of their choice for a pick-up. In 2015, 33 percent of appointments were
scheduled via the online registration tool.

For those without internet access, or for customers who wanted to talk to a
representative, DP&L set up a program hotline number staffed by JACO employees.
The staff was trained to answer detailed questions about the Residential Appliance
Recycling Program and to assist customers in scheduling appointments. Sixty-seven
percent of appointments were scheduled via the phone.

DP&L maintains its own customer service center, accepting calls regarding all functions
of DP&L. DP&L management staff continued to update customer service center staff
regarding program details as needed.

For the customer’s convenience, JACO crews called 24 to 48 hours before the
appointment date to confirm a four-hour window for the pick-up. On the day of the
appointment, JACO crews called the customer 30 minutes prior to the expected arrival
time.
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JACO crews conveniently retrieved the appliances from hard-to-access locations, like
basements; the customer needed only to clear a path to the appliance Customers were
paid via check mailed directly to their homes. Check processing was managed by
JACO.

The continuation of the partnership with Sears was an added customer service,
increasing the convenience of customer participation. The Sears partnership is
discussed in detail in the Marketing section. Three percent of appointments were
scheduled via the Sears partnership.

In 2015, DP&L continued distributing energy savings kits to customers when picking up
their appliance to be recycled. This customer service element enabled customers to
save more energy at home and increased program savings. Each participating
customer was offered an energy savings Kit, but customers could choose whether to
accept it. In 2015, 2,193 energy savings kits were distributed.

In late November, our JACO unexpectedly informed DP&L they were ceasing business
operations effective immediately. As a result, the program was suspended for the
remainder of the year and DP&L’s relationship with JACO ended. DP&L worked as
quickly as possible to resolve all customer service issues, ensure that all participating
customers received payment, and minimize the negative impact on customers. The
majority of customers received payment and their issues were resolved in 2015. The
remainder of customers received payment and their issues were resolved in early 2016.
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RESIDENTIAL SCHOOL EDUCATION

PROGRAM DESCRIPTION

The School Education Program is designed to educate students about energy and
energy efficiency, and reduce electricity use of program participants. Take-home
energy savings kits are provided to students as well as accompanying classroom
curriculum that is aligned with national and state education standards. Additional
training events are held throughout the year for both teachers and students. This
program is delivered jointly with the local gas company in order to educate students
about using both gas and electricity efficiently.

The objectives of the program are to: 1) reduce electricity use of program participants in
selected schools; 2) educate students and their families about energy, energy
efficiency, and the effects of their energy usage decisions; and 3) create energy
awareness among students that will promote energy efficient habits throughout their
lives.

The Residential School Education Program is available to school districts in the DP&L
service territory.

This portfolio status report discusses and reports savings for the 2014-15 school year
only. Results for the 2015-16 school year will be presented in the 2016 annual portfolio
status report.

PERFORMANCE SUMMARY

During the 2014-15 school year, 9,298 energy savings kits were distributed to teachers
and taken home by students. Savings garnered via the installation of compact
fluorescent bulbs, LED night lights, faucet aerators and energy efficient showerheads
provided in students’ take-home kits were gross annualized energy savings of 4,204
MWh and peak demand savings of 0.29 MW.

Since a central element of this program is educational, it is important to also measure
the performance of the program based on participant feedback and educational impact.
OEP conducted surveys of participating teachers. Survey results are as follows:

e Students’ energy knowledge before and after the training showed an 83 percent
average improvement in test scores.

e Teachers rated the overall quality of the program a 9.3 out of 10.

e Teachers rating of the unit’s ability to positively affect attitudes and awareness
about energy issues: 8.4 out of 10.

These are a few comments from participating teachers regarding the program:

e The kids have a better understanding of WHY it is important to save energy
and in turn, save their families money.
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e This is a great resource for helping kids understand conservation. | continue

to be impressed with the lessons and materials available to us. Thank you!

e This is some of the best professional development | have had in 25 years of

teaching. Thank you for making this available.

e Alot of students enjoy sharing the ways their family put their kits to use and
are always excited to hear how much of a difference they're making.

e Kids were shocked at just how much energy we use in a variety of ways. it
really gets them thinking about how today's actions will have long term
consequences.

2015 Performance

Units
10,000 -
9,298
9,000 .
9,000 - M Filed
2015 Actual
8,000 -

School Kits Distributed

Demand Savings

Energy Savings

0.35 -

5,000 - 4,204 03 4 0.29
4,000 - 0.25 +
3,000 2,377 u Filed 0.2 1 u Filed
2,000 - 0.15 -
2015 Actual 0.1 - 2015 Actual
1,000 - 0.05 - 0.02
0 - 0 W
MWh MW

All “filed” numbers are taken from DP&L’s program portfolio filing; Case No. 13-0833-EL-POR.
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Four-Year Trend Analysis
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Budget, Cost Summary

Budget Category Filed 2015 Actual 2015
Incentive Costs $98,103 $114,687
Marketing & Admin $237,270 $164,132
Total Costs $335,373 $278,819

IMPLEMENTATION REVIEW

Implementation Strategy

Implementing a school education program requires expertise of education standards
and teachers’ methods, as well as relationships with school district administrators and
teachers. As such, DP&L determined that a third party implementation partner,
specializing in this area, provided the best means of effectively managing the program.

DP&L selected Ohio Energy Project (OEP) as its implementation partner. OEP is
uniquely qualified to provide energy efficiency education based on its existing
relationships with school districts and experience delivering similar programs throughout
Ohio. OEP is currently operating the same type of program for AEP Ohio.

DP&L partners with Vectren and OEP to deliver a school program which addresses both
electric and natural gas savings. The joint effort with Vectren was pursued with the
encouragement of DP&L’s energy efficiency collaborative.
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Targeted Products

Participating teachers were provided energy savings kits to be sent home with each
participating student. Each component of the take-home kit was discussed in the
classroom, informing students how to properly install and use the item, as well as the
way it helps save energy. As a result of our partnership with Vectren, kit components
address electric, gas, and water savings.

Each teacher was provided with a complete curriculum designed to accompany and
educate students about the items contained in the take-home energy savings kit. The
curriculum included classroom activities, experiments, and games, all meeting state of
Ohio education standards. The curriculum also covered subjects like properties of
energy, electric generation fuel sources, home energy audit suggestions, appliance
energy usage comparisons, CFL versus incandescent cost comparisons, home
temperature measurement exercises, and weatherization information.

In addition, teachers were given materials needed to complete experiments and
activities, such as five Kill-A-Watt Meters, two radiometers, one canister of coal, six
glow sticks, three “Blaster Balls”, and two circuit balls.

Take-Home Kit Contents

Item

Description

4 13W Soft White CFL

Long-life light bulb with up to 75% energy savings. Lasts
10 times longer than an incandescent bulb. Yellowish color
tone.

Foam Weather-Strip

Adhesive backed weather stripping, good for sealing out
drafts in doors and windows.

Self-Stick Door Sweep

Adhesive-backed PVC door sweep. Seals door gaps and
prevents drafts.

Flow Meter Bag

Test your water faucets to see how much water they use.

Earth Massage Showerhead

This product saves water and the energy required to heat
the water.

2 Bathroom Sink Aerators

Consistent water pressure from a bathroom sink aerator.
This product saves water and the energy required to heat
the water.

1 Kitchen Sink Aerator

Consistent water pressure from a kitchen sink aerator.
This product saves water and the energy required to heat
the water.

Refrigerator Thermometer
Card

Credit card-sized measuring device to determine whether
refrigerator is at an efficient temperature.

LED Night Light

Light Emitting Diode (LED) technology creates suitable yet
energy efficient light.

Hot Water Temperature Card

Credit card-sized device measures the temperature of hot
tap water. Card provides suggested range for setting water
heater temperature to optimize efficiency.

DP&L Residential Energy

Handout describing DP&L’s energy efficiency programs
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Efficiency Programs Flier which can help save energy and money.

CFL Recycling Brochure Brochure explaining the small amount of mercury in CFLs
and proper disposal methods.

Sample In-Class Activity

LET'S COMPARE ! (KEY)

Compact Fluorescent Light Bulb

12,000 Hours of Light

IL
il

Incandescent Light Bulb

Amount of light = __900__ lumens Amount of light = __825__ lumens
Power in watts = __13____ watts Power in watts = __ 60__ watts
Lifespan =__12 000___ hours Lifespan = 1000 hours

Bulbs needed for 12,000 hours? __1__

Bulbs needed for 12,000 hours? _12__

Costperbulb = §_ 200___

Cost per bulb = $_0.20

Total bulb cost for 12,000 hrs?
$_200

Total bulb cost for 12,000 hrs?
$_ 240

__13___ watts X 12,000 hours =
____156,000 watt-hours

__60__ watts X 12,000 hours =
____ 720 000__ watt-hours

Kilowatt-hours (kWh)? __156____

Kilowatt-hours (kWh)? __720__

CostperkWh=§_0717___

CostperkWh=$_ 0 717__

_156_kwh x $_0.11_{kwh =
$__ 1716

_720_kwhx $_0.11_{kwh =
$___ 7920

Cost of electricity for 12,000 hours

$17.16

Cost of electricity for 12,000 hours

$79.20

Total cost for 12,000 hours =
$_200 +% 17.16 =

$19.16

Total cost for 12,000 hours =
$.240_+%_79.20_=

$81.60

SAVINGS = $871.60-$19.16 =$62.44 !
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Activating and Energizing Girls in Science

In addition to in-class activities, DP&L offers special events throughout the year. One
such event is Activating and Energizing Girls in Science (AEGIS). Five middle schools
were selected to participate in the summer program. The program allows students to
build their own energy bike that generates electric energy to illuminate light bulbs by
pedaling. Studies show that girls and boys are equally interested in science and math
in elementary school. But by middle school, stereotypes and lack of role models start
turning girls off when it comes to science, engineering, and technical careers. However,
if girls get the opportunity to learn and experiment, they get excited about pursuing
careers in those fields.

The 20 students in grades 7-9, along with their teachers and chaperones, spent three
days working on the energy bike project. They also toured DP&L'’s operations
headquarters to hear from women who work in science-related jobs at DP&L. After the
project, the students transport their completed energy bike back to their schools where,
as leaders, they can use it to help other students as well as members of their
communities learn about energy.
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Targeted Locations

The program was offered to school districts across DP&L'’s service territory, grades 5-
12. One hundred and thirty four teachers participated from 87 schools in 50 school
districts. Participating school districts were located in 14 counties in DP&L’s service
territory.

Staffing

The program is implemented by Ohio Energy Project. OEP maintains offices in
Columbus and Cincinnati. One program manager, based in the Cincinnati office, served
as DP&L’s primary point-of-contact and program coordinator. The OEP program
manager regularly communicated with the DP&L program manager to coordinate
logistics and ensure that the program is on track to meet targets. The OEP program
manager also coordinates all the project’s tasks and serves as the hub of
communication to all OEP staff in management, accounting, and program operations.

Marketing

For purposes of recruitment for program participation, limited marketing activities were
performed by DP&L. OEP recruited participants by distributing a flyer and program
application, produced by DP&L, to school administrators, curriculum coordinators, and
teachers. OEP also promoted the program at workshops, tours, and conferences
throughout the year. Recruitment efforts emphasized the educational value of the
program as well as the availability of the energy savings materials.

DP&L worked with school districts to promote the activities and educational impacts of
the program. Press releases were distributed throughout the year and media was
invited to attend program events. DP&L also provided customizable news releases to
teachers so that school districts could tell their specific educational story to their local
newspaper.
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Television Stories
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DP&L’s invitations to attend school
program events.
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School District News Coverage
School districts submitted photos and
students’ names to their local
newspaper.

Submitted photo
Students In Nickl Bowser's seventh-grade Arcanum sclence class conducted & unit on enargy. The pro-
Eram was called Be E3 Smart (enengy efficiency education) and was funded by Dayton Power and
Light. Bowsar attended a training warkshap to help assist students in meeting the state af Ohio ener-
£y sclence curriculum standards, During this unit, students leamed how enargy Is producad and usad.
They also leamed ways 1o conserve energy and increase enargy afficiency n thalr own hames. With
the haip of Dayton Power and Light, Bowser was able to send home an energy saving kit with avery
sevanth-grader. The kits contained four CFL light bulbs, an LED night light. an anergy savings bookdat,
& hot waler tester, room tester, and i tester. Al of the ltoms wore
designed to help reduce edactricity and fuel usage In their homes. The students conducted exper:
mants at home with their parents In order to do this. Shown with kits are Marin Brafm, Austen Hitthe,
Alan Evans, Kate Summars and Kristin Moore, A special thank you goes to Dantan Power &nd Light
for their generasity in helping try to save onorgy.

Customer Service

In all programs, customer service is a critical element of program success. This
program lends itself well to customer service due to the breadth and depth of program
elements provided for customers, at no charge. More than 9,000 DP&L customer
families were impacted by the free energy savings measures provided through the take-
home energy savings kits. Students and their families were served through the
educational lessons and take-home materials designed to help them know how to make
smart energy usage decisions.

Participating teachers were provided with free teaching materials to use in the
classroom. All materials were laminated and ready to use, which removed the legwork
for teachers. Classroom activities help teachers to “bring science to life” and connect
students to the material in new ways.

Hundreds of students and teachers were provided with unique opportunities to attend
trainings sessions at DP&L, the University of Dayton, and other energy-related facilities
throughout the region.

The OEP program manager was available to participating teachers as their direct
point-of-contact for questions or issues with program materials or lessons.
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RESIDENTIAL LOW INCOME AFFORDABILITY

PROGRAM DESCRIPTION

Through the Residential Low Income Affordability Program, home energy audits and
inspections are conducted, and cost-effective efficiency measures are installed for
gualifying customers. Two categories of eligible measures are available to customers,
depending on whether their home is heated or cooled with electricity. A limited number
of health and safety measures may also be addressed through the program.

The objective of the Low Income Affordability Program is to identify and implement
energy efficiency measures for qualifying homes, reducing the home owners’ electric bill
and saving energy. The program has the secondary benefit of reducing customer
arrearages, which can help save money for all customers.

This program is available to low-income residential electric customers within the DP&L
service territory with household incomes equal to or less than 200 percent of the federal
poverty level or who are qualified and approved for one of the following: the Ohio Home
Weatherization Assistance Program (HWAP), the Percentage of Income Payment Plan
(PIPP), or the Home Energy Assistance Program (HEAP). Eligible households include
single-family and multi-family homes. This program is available to all qualifying electric
customers taking delivery service from DP&L, regardless of their choice of generation
supplier.

The program is implemented by the Ohio Partners for Affordable Energy (OPAE)
through community action agencies located in DP&L’s service area.

PERFORMANCE SUMMARY
During 2015, 568 customers’ homes throughout the DP&L service territory were served

through this program, resulting in gross annualized energy savings of 1,536 MWh and
peak demand savings of 0.19 MW.
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Budget, Cost Summary

Budget Category Filed 2015 Actual 2015
Incentive Costs $997,892 $927,486
Marketing & Admin $251,834 $227,696
Total Costs $1,249,726 $1,155,182

IMPLEMENTATION REVIEW

Implementation Strategy

DP&L has partnered with Ohio Partners for Affordable Energy (OPAE), based in
Findlay, Ohio, to bring low-income customers the benefits of this program. OPAE
implements this same type of program for FirstEnergy and AEP.

The program is provided to eligible customers at the same time (piggyback) as OPAE
and subcontracting agencies deliver other state, utility, and community-based
weatherization and energy efficiency services. The piggyback approach is designed to
save administrative costs and provide more benefits in a timely, cost-effective manner.

Targeted Products

OPAE or subcontracting agencies may begin their work with a home audit to determine
necessary measures. For the customers who heat or cool their homes with electricity,
eligible measures may include ceiling and perimeter insulation and duct sealing or
insulation. For all other customers, eligible measures may include: installation of energy
efficient light fixtures and light bulbs, and metering and replacement of inefficient or
inoperable refrigerators and freezers.

DP&L places a high priority on safety. We recognize that certain weatherization and
energy efficiency measures cannot be completed or installed because of unsafe
conditions like faulty outlets or overloaded circuits. Therefore, electrical safety and
health measures are available to eligible customers, regardless of the fuel used as the
primary heating source. Health and safety measures may include: replacement of
outlets, switches, fuse boxes, circuit breaker boxes, and wiring; repair or replacement of
roofs, sump pumps, and well pumps; hot water tank replacement; and replacement of
inefficient electric stoves and electric dryers.

The cost of the efficiency solutions funded through this program can be a maximum for
any single family home of $5,000, and a multi-family home of $50,000.
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Targeted Locations

OPAE delivers the program through the community action agencies located in the DP&L
service area. These agencies include Community Action Program of the Greater
Dayton Area; Clinton County Community Action Program; Community Action Agency of
Champaign, Delaware, Logan, Madison, Shelby, and Union Counties; Community
Action Commission of Fayette County; Highland County Community Action
Organization; and Pickaway County Community Action Organization. This ensures that
customers throughout the DP&L service area will be reached through the program.

Staffing

The program is managed by OPAE through the community action agencies. OPAE is
responsible for managing the relationships with the agencies to ensure that eligible work
is being performed in eligible customers’ homes. Through the agencies, OPAE ensures
that the participating contractors are trained and certified to complete work according to
the Weatherization Program Standards. The OPAE staff processes the paperwork and
documentation from contracted agencies regarding completed jobs and jobs in
progress. OPAE is also responsible for monitoring and reporting program performance.

Marketing
This program is marketed and delivered to clients of the community action agencies. In
2015, DP&L performed no additional marketing.

Customer Service

Due to the unique nature of the program, OPAE, through the community action
agencies, is responsible for delivering the program in a high quality and cost-effective
manner. OPAE is responsible for ensuring that all services, materials, and supplies are
of good quality and installed in a professional, workmanlike way, and that all contractors
are trained and certified to complete work according to the Weatherization Program
Standards.

Using the existing network of community action agencies allows program resources to
be effectively administered. DP&L funds are used to piggyback with currently existing
programs, creating efficiencies in program delivery.

DP&L maintains its own customer service center, accepting calls regarding all functions

of DP&L. DP&L management staff continues to update customer service center staff
regarding program details as needed.
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NON-RESIDENTIAL PROGRAMS

NON-RESIDENTIAL PRESCRIPTIVE REBATES

PROGRAM DESCRIPTION

The Non-Residential Prescriptive Rebate Program (Rapid Rebates® Program) provides
non-residential customers with incentives for new equipment purchases that reduce
energy consumption and demand. Technologies that are covered in the program
include energy efficient lighting, HVAC, motors, drives and compressed air.

The objective of the program is to help business and government customers overcome
the upfront cost hurdle associated with energy efficient technologies.

The Rapid Rebates® Program is designed for all DP&L business and government
customers who purchase new energy efficient equipment through a manufacturer,
distributor or contractor. All business and government customers taking delivery service
from DP&L are eligible for this program regardless of their choice of generation supplier.

DP&L began accepting online Rapid Rebate® applications on April 1, 2009. In 2015,
100 unique measures were offered through the Rapid Rebates® Program. Seventy-five
of these were applied for and utilized by customers. In 2015, DP&L received 1,407
Rapid Rebate® applications, of which 869 were paid, 34 were denied approval or
cancelled, and 504 applications were pending at the end of 2015.

PERFORMANCE SUMMARY

During 2015, DP&L paid $4,191,842 in Rapid Rebates® to business and government
customers, resulting in gross annualized energy savings of 60,503 MWh and peak
demand savings of 9.07 MW. Keys to the program’s success include continued
operation of a customer-friendly online application system, quality customer service and
follow through, and strong relationships with Channel Partners.

It should be noted that an additional 8,653 MWh and 1.76 MW in savings were realized
through the Midstream Prescriptive Rebate channel which included $316,278 in
incentives. Also, in 2015 DP&L extended the Appliance Recycling Program to business
customers. This resulted in 82 units collected from business customers which accounts
for 111 MWh of energy savings, 0.02 MW of peak demand savings and $3,550 in
incentives paid. Additionally, five percent of savings and costs from the Residential
Lighting Program have been reallocated to the Non-Residential Prescriptive Rebate
Program, representing 9,288 MWh, 2.19 MW and $124,398 of incentive costs. This is
due to the fact that program evaluations and national trends suggest that five percent of
bulbs in retail locations were purchased by non-residential customers. As such, all
metrics in this section include Midstream Program costs and savings, Appliance
Recycling costs and savings, as well as a proportional five percent reallocation from the
Residential Lighting Program.
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Budget, Cost Summary

Budget Category Filed 2015 Actual 2015
Incentive Costs $5,469,919 $4,636,068
Marketing & Admin $1,661,467 $1,686,051
Total Costs $7,131,386 $6,322,119

IMPLEMENTATION REVIEW

Implementation Strategy

Since 2009, DP&L has implemented and managed the prescriptive rebate program
internally. DP&L chose this course of action, as opposed to hiring an outside
implementer, for several reasons. First, implementing the program in-house
significantly strengthens DP&L employee knowledge of energy efficiency programs and
technologies. Second, it provides DP&L with the opportunity to build relationships with
contractor networks and customers, leading to quality customer service. And third,
unlike the residential programs, we do not believe that a third party rebate provider adds
significant value at this point in the program lifecycle. Potential rebate volume for
business customers is lower than for residential customers, and DP&L continues to be
able to process this lower volume of rebates internally.

In May 2014, DP&L began offering a midstream, buy-down of lighting sold through 18
electrical distributor locations. No coupon or rebate form is required; the customer
receives the discount at the register at the time of purchase. The customer provides
information to verify they are a non-residential customer. The goal of the midstream
channel is to reach those customers who are not using the traditional program.
CLEAResult is the implementer of the midstream channel. In 2015, midstream sales
accounted for approximately 11% of prescriptive rebate program energy savings.

Targeted Products

DP&L'’s prescriptive rebate program was designed to provide business and government
customers with an extensive choice of energy efficient, retrofit opportunities. In 2015,
100 unigue measures were available for Rapid Rebates®. This extensive list broadens
the number of customers who can potentially participate in programs. The list of
measures was developed, and is continually updated, based on industry accepted
standards for high efficiency equipment and the associated energy and demand
savings. Rebate checks disbursed to customers ranged from $10 to $175,000.
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Prescriptive Rebate Allocation

Product Type Rebate Dollars Energy Saved Demand
Paid (MWh) Saved (MW)
Lighting $3,185,975 44,422 6.14
HVAC $479,707 7,113 1.72
Compressed Air $331,100 2,443 0.19
Motors $195,060 6,526 1.02
Midstream Lighting Channel $316,278 8,653 1.76
Residential Reallocation $124,398 9,288 2.19
Appliance Recycling $3,550 111 0.02
TOTAL $4,636,068 78,556 13.04

DP&L does not endorse any equipment manufacturers or suppliers in the prescriptive
rebate program. Business and government customers may purchase any brand of
equipment from any supplier they choose, as long as the equipment is new and meets
the eligibility requirements detailed on the measure lists. Additionally, equipment must
use electricity as the fuel source and be replacing existing equipment or be installed as
part of a retrofit project.

Application Process

DP&L'’s prescriptive rebate application process was designed to be customer friendly
and comprehensive. The application is completely online which makes it convenient for
customers and efficient for program control purposes. The application consists of three
pages. The first page asks for basic customer information such as company name,
address, installation address, DP&L account number, facility type and hours of
operation, and contractor contact information. On the second page, customers choose
from a drop-down list of measures, enter the manufacturer and model numbers, and
input the appropriate quantities. The third page allows customers to upload supporting
documentation to their application, such as specification sheets, engineering
calculations and invoices. When the customer has entered all measures for which they
are applying, they “submit rebate” and receive a confirmation number. When customers
or contractors have questions, DP&L staff is available to guide them through the
process.

The online Rapid Rebate® application is electronically submitted to DP&L for review.
Applications must be complete and include the necessary contact information,
equipment specification, and equipment costs. DP&L then reviews the application,
verifies the information provided, and sends a confirmation email that the application
has been approved. If the application has been approved, the funds will be reserved.
Program guidelines request the customer or vendor provide DP&L with proof of
purchase within 60 days of the approval notification. Proof of purchase may come in
the form of an invoice, purchase order or other supporting document. If proof of
purchase is not received, DP&L reserves the right to remove the fund reservations.
Applicants can reapply for rebates but they will be placed in the back of the queue. The
equipment should be installed and ready to operate within 120 days of application
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approval and DP&L must be notified of the installation. DP&L must be provided with a
final invoice reflecting the true costs of purchasing and installing the energy savings
measure (including all materials, labor, and equipment discounts) as well as equipment
serial numbers. If the installation does not occur within 120 days, the customer may
request an extension from DP&L using the Online Extension Request Form. Extension
requests are handled on a case by case basis. DP&L releases the rebate funds to the
customer or the assigned vendor within approximately 30 days of receiving the
verification of installation.

DP&L reserves the right to inspect the installed measure(s) prior to releasing any funds
to ensure compliance with the program terms and conditions. A verification audit is
performed on every prescriptive rebate greater than $10,000. Additionally, DP&L audits
a random sampling of rebates less than $10,000. In 2015, 8.1 percent of Rapid
Rebates less than $10,000 were audited. The breakdown in the number of audits
performed is as follows:

Rebate Value Rapid
<$10,000 95
>$10,000 81
% audits 14%

Third party engineers and contractors are utilized to perform pre- and post-installation
verification audits for a sampling of projects rebated through the prescriptive rebate
program.

Staffing

DP&L has three program managers to manage the business rebate programs, including
the prescriptive rebate program, and serve as DP&L'’s direct point-of-contact with
customers. The internal staff is responsible for reviewing, approving and processing
rebate applications. They track and report all incentive dollars as well as energy and
demand savings. The staff is also responsible for promoting the program to customers
through a variety of marketing tools and business and community events.

Marketing

In order to promote the prescriptive rebate program to business and government
customers, DP&L employed a variety of marketing methods. These methods included
publication of program information on the company website, print literature, bill inserts,
inserts in local business journals, presentations at community- and vendor-sponsored
events, one-on-one marketing by DP&L major account managers, and the continued
utilization of a Channel Partner network.

Channel Partners are contractors, engineers and distributors with energy efficiency
experience. They have participated in DP&L rebate workshops and are familiar with
using DP&L rebate programs to help customers save money. Channel Partners are
viewed as an invaluable third party “marketing extension” of DP&L’s internal group of
program managers. They have direct contact with customers on a daily basis and can
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influence the customer’s purchasing decisions. Of the $4,191,842in prescriptive
incentives paid to customers in 2015, Channel Partners were involved in securing
$2,211,390 or 53 percent of those dollars.

DP&L partnered with DRG and Vectren to sponsor the Bring Your Green Challenge.
The Bring Your Green Challenge is a friendly year-long contest for government
buildings, commercial property owners/managers and office tenants to reduce costs
while reducing greenhouse gas emissions and resources used. The highly interactive
program encourages participants to assess their practices and engage their employees
to foster a culture of sustainability. Online tools, trainings, workshops, best practices,
and technical assistance will be provided along the way. Participants are also eligible for
a 50% increase in standard rebate values. The initiative began in August of 2015 and
will continue through August of 2016 with results to be provided in the 2016 status
report.

Channel
2016 Partners
DP&L BUSINESS REBATES Channel
e R Partners
GROW YOUR BUSINESS participate in
DP&L rebate
LEARN HOW TO PARTNER WITH DP&L WOI’kShOpS
L CONTRACTORS AND DISTRIBUTORS and are
| familiar with
using DP&L
8am. - 10 am. rebate
WEDNESDAY, FEB. 3 ;l:;lin'c:::-:u;:llrl;;::;?@ programs to
8am.- 10 am. he|p
www.dpandl.com/werkshep Customers
save money.
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GET INSTANT, IN-STORE
I.I G HTI NG DISCOUNTS
rorvour BUSINESS

Hit the walk-off home run of savings. Right
now, you can walk out of participating stores
and distributors with great discounts on
energy-efficient, ENERGY STAR™ rated
lighting, like:

* CFLs & LEDs

* LED trim kits and exit signs

* T-8 reduced wattage fluorescents
It's perfect for business customers who are
ready to upgrade their lighting. Best of all,

there are no applications and no hassles -
just instant, in-store discounts.
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Bill Insert
Bill inserts
were mailed to
50,000
customers in
February,
March, May,
June, and
July.

Print
Literature
DP&L used

standard print
materials for
hand outs at
meetings with
customers
and at a
variety of
speaking
events.
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Print Ads
The Business
Rebate
programs
were
advertised
through
placement of
ads in local
and regional
magazines
and
BE A newspapers

S AV I N G S Area husinesses are scoring hig incIudiBg _ﬂ::)a
- on Daily
[:HAMP"]N News, which
‘ has a

@ circulation of

over 100,000.

/ FOR INFO ON BECOMING A SAVINGS CHAMPION, VISIT SAVEWITHDPL.COM DPEL

Event Sponsorships
DP&L Business Programs frequently
sponsor and participate in community- and
vendor-sponsored events. Eventsin 2015
included: DRGS3 Sustainability Luncheons,
Dayton Green Expo and numerous Channel
Partner training and customer appreciation

2015 Dayton events.

EXPO

September 2, 2015 * 10 amto 5 pm
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OHIO Collaborative

Part
HOSPITAL DP&L i:)r?ner: 3es to
ASSOCIATION work with its

collaborative
partners to promote
- > programs. For

¥ instance, DP&L
worked with Ohio
Environmental
Council to host a
Combined Heat and

Power workshop in
2015.

Customer Service

In all programs, customer service is a critical element for success. As such, DP&L
designed a number of customer service elements into the Prescriptive Rebate Program,
some of which have been previously discussed.

The Rapid Rebate® section of the DP&L website acts as the main information portal for
customers, contractors, distributors and other program participants. It contains a listing
of all eligible measures and the rebate amounts, as well as access to the online
application. The online application process is akin to online shopping. When the
customer has entered all measures for which they are applying, they “submit rebate”
and receive a confirmation number. The confirmation number allows the customer
access to their application’s status, the ability to upload documents to their application,
and the ability to assign their rebate to a vendor.

In addition to being an effective means of marketing the program, Channel Partners are
also a valuable resource for delivering the program to customers in a quality manner.
Channel Partners are trained on both the measures that are rebated through the
program and on the application process. Many Channel Partners have taken the rebate
programs and used them to offer a “turn-key” experience for the customer, including the
approximate rebates in customer quotes and applying for the rebates on behalf of
customers. Through this process, customers can have confidence the proposed
equipment will be eligible while allowing DP&L to work with the Channel Partner to
clarify any issues that may arise. In short, the Channel Partners are an effective
“middleman” for the program with proper upfront training and ongoing program
communication.

To encourage Channel Partners to continue to provide excellent service to customers,
the Channel Partner Rebate Rewards program was launched in 2011. Channel
Partners who are listed on the rebate application are automatically enrolled. Once a
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minimum of $10,000 in DP&L Rapid Rebates® have been attributed to a Channel
Partner, they begin to earn a cash bonus equal to 5 percent of the DP&L rebates paid to
the customer. This incentivizes the Channel Partner to complete the rebate application
for the customer. In 2015, DP&L paid $185,476 in Channel Partner Rebate Rewards.

As a quality control measure, the auditing process ensures that contractors and vendors
are not misrepresenting the program. From a customer service perspective, customers
appreciate and welcome the audit process, as it gives them unbiased energy savings
data. They can use this data in submitting positive post-analysis reports on their capital
projects.

To make communication convenient for the customer, the Business Programs staff
maintains an Energy Efficiency Inbox, energyefficiency@dplinc.com, a clearinghouse
for general program questions that business and government customers may have.

DP&L staffs its own business call center, the Business Solutions Center, catering to
DP&L business customers and their billing and other general inquiries. DP&L Business
Program management staff conducted training sessions for business solutions center
staff regarding energy efficiency program details. This was to ensure that DP&L phone
representatives had a basic understanding of the program, could assist customers in
navigating the website or point them to the Energy Efficiency inbox.
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NON-RESIDENTIAL CUSTOM REBATES

PROGRAM DESCRIPTION

The Non-Residential Custom Rebate Program provides business and government
customers with incentives for equipment purchases and industrial process
improvements that reduce energy consumption and demand. Custom Rebates are for
equipment that is not covered by DP&L's prescriptive rebate program and is generally
best suited for customized industry-specific or facility-specific applications.

The objective of the program is to help business and government customers overcome
the upfront cost hurdle associated with energy efficient technologies and to promote
innovative and emerging technologies.

The Custom Rebate Program is designed for all DP&L business and government
customers who purchase new energy efficient equipment through a manufacturer,
distributor or contractor. All business and government customers taking delivery service
from DP&L are eligible for this program regardless of their choice of generation supplier.

In 2015, DP&L received 160 Custom Rebate applications, of which 61 were paid, 9
were denied approval, and 90 applications were pending at the end of 2015.

New Construction Rebates are included in the Custom Rebate Program. The New
Construction Rebates promote energy efficient design strategies by incenting reductions
in the amount of energy that a completed new construction project or major addition
would use. In 2015, DP&L received 48 New Construction Rebate applications. These
are in addition to the 32 New Construction Rebate applications received but not paid in
2010 through 2014. (New construction projects have lead times spanning multiple
months.) Thirty-one of the outstanding 79 New Construction Rebates were paid in
2015, accounting for 5,542 MWh and 1.6 MW of annual savings.

The Business Audit Program is also funded through the Custom Rebate budget. All
commercial and industrial customers with facilities served by DP&L are eligible to
participate. The objective of the audit program is to help customers understand how
energy is being used, prioritize potential projects, calculate project paybacks and
identify rebates for which they are eligible. DP&L reimburses 50 percent of the cost of
the audit and will pay the remaining 50 percent if the customer implements electricity-
saving projects within 1 year of the audit. DP&L does not supply the auditing services.
Rather, customers can choose the third-party audit firm they would like to utilize. In
2015, thirty-three (33) entities applied for audits of 56 facilities. Since the program’s
inception in September 2010, 179 facility audits have been completed.
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PERFORMANCE SUMMARY

During 2015, DP&L paid $1,660,322 in Custom Rebates to business and government
customers, resulting in gross annualized energy savings of 16,484 MWh and peak
demand savings of 2.12 MW. Keys to the program’s success include continued
operation of a customer-friendly online application system, quality customer service and
follow through, and strong relationships with Channel Partners.

2015 Performance

Custom Rebate Dollars

$2,500,000 - $2,318,812
32,000,000 1 $1,660,322
$1,500,000 -
] m Filed
$1,000,000 -
1 m 2015 Actual
$500,000 -
$0 -
Incentives Paid
Energy Savings Demand Savings
30,000 - 28,144
. 6 .
25,000 - . >-16
20,000 - 4.
15,000 - u Filed 3 - 1y u Filed
10,000 2015 Actual 2 - 2015 Actual
5,000 - 1 -
0 - 0 -
MWh MW

All “filed” numbers are taken from DP&L’s program portfolio filing; Case No. 13-0833-EL-POR.
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Four-Year Trend Analysis
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Custom Rebate Dollars

$1,353,134

$1,167,726

$1,819,232

$1,660,322

W 2012 Actual
M 2013 Actual
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2015 Actual

Incentives Paid

Energy Savings
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Budget, Cost Summary
Budget Category Filed 2015 Actual 2015
Incentive Costs $2,318,812 $1,660,322
Marketing & Admin $1,108,240 $982,350
Total Costs $3,427,052 $2,642,672

Demand Savings

5.33

W 2012 Actual
M 2013 Actual
2014 Actual

2015 Actual
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IMPLEMENTATION REVIEW

Implementation Strategy

Since 2009, DP&L has implemented and managed the Custom Rebate Program
internally. DP&L chose this course of action, as opposed to hiring an outside
implementer, for several reasons. First, implementing the program in-house
significantly strengthens DP&L employee knowledge of energy efficiency programs and
technologies. Second, it provides DP&L with the opportunity to build relationships with
contractor networks and customers, leading to quality customer service. And third,
unlike with the residential programs, DP&L does not believe a third party implementer
adds significant value at this point in the program. DP&L continues to be able to
process this lower volume of rebates internally.

Targeted Products

DP&L’s Custom Rebate Program was designed to provide business and government
customers with an opportunity to receive rebates for implementing innovative energy
efficient emerging technologies and process improvements. Rebate checks disbursed
to customers ranged from $32 to $319,853.

In June of 2015, a Combined Heat and Power (CHP) incentive structure was developed
to fit into the Custom Rebate Program, with rebate levels calculated using “Other” as the
project type. No CHP projects were applied for or completed in 2015.

A low-cost no-cost HVAC controls and scheduling initiative involving 32 local school
districts was begun in 2015. The initiative is referred to as “On-Board,” and is a
collaborative effort between DP&L, Waibel Energy Systems and the Southwest Ohio
Educational Purchasing Council. Savings will be reported and rebates paid at the end
of the evaluation phase in 2016.

Custom Rebate Allocation

Product Type Rebate Dollars Energy Saved Demand
Paid (MWh) Saved (MW)
Lighting $177,265 3,412 0.22
HVAC $404,990 3,837 0.21

Other, includes:
e Refrigeration measures

e Multi-compressor $311,564 3,692 0.34
compressed air
systems
New Construction $530,197 5,543 1.35
Business Audits $132,306 - -
On Board $104,000 - -
Total $1,660,322 16,484 2.12
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In 2015, Custom Rebates were rebated per the following schedule:

Project Type Rebate Calculation
Lighting $0.05/kWh + $50/KW
HVAC $0.10/kWh + $100/KW
Other $0.08/kWh + $100/KW

DP&L does not endorse any equipment manufacturers or suppliers in the custom rebate
program. Business and government customers may purchase any brand of equipment
from any supplier they choose, as long as the equipment is new and meets the eligibility
requirements. Equipment must use electricity as the fuel source and be replacing
existing equipment or be installed as part of a retrofit project. Projects are required to
have a payback of less than 7 years before rebates are applied. The 7-year maximum
payback helps to promote cost effectiveness.

New Construction Rebates are calculated in one of two ways. The lighting power
density (LPD) incentive encourages the inclusion or installation of lighting designs and
equipment that provide quality lighting at lower installed wattages. The incentive is
calculated on a per square foot basis for LPD performance exceeding
ANSI/ASHRAE/IESNA Standard 90.1-2007.

Incentive pp = (LPDpaseline — LPDactual) X area x $0.30

Alternately, customers can choose to have their new building evaluated using the Whole
Building Energy Performance Baseline Improvement method. This method incents
customers who design their buildings to be more efficient than a baseline building
constructed to ANSI/ASHRAE/IESNA Standard 90.1-2007. To be eligible for a whole
building incentive, the customer must provide documentation of an energy model in
accordance with ANSI/ASHRAE/IESNA Standard 90.1-2007, Appendix G. Incentives
are calculated using the following incentive rate guidelines. To receive an incentive, a
project must achieve an annual electric energy and demand savings of 5 percent or
better than baseline.

Incentive Rate Guidelines

AELE ez Energy Incentive ~ Demand Incentive
Annual Electric gy
, Rate Rate
Reduction
- 0,
5-10% over $0.05/kwh $50/KW
baseline
0,
>10% over $0.08/KWh $75/KW
baseline
0,
>20% over $0.10/kWh $100/KW
baseline
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Application Process

DP&L'’s custom rebate application process was designed to be customer friendly and
comprehensive. The application is completely online which makes it convenient for
customers and efficient for program control purposes. Customers must apply for a
custom rebate prior to beginning their project. The pre-approval phase allows DP&L the
opportunity to perform pre-installation auditing (in some cases, metering) of the affected
systems. The application consists of three pages. The first page asks for basic
customer information such as company name, address, installation address, DP&L
account number, facility type and hours of operation, tax ID and contractor contact
information. On the second page, customers enter a detailed project description, their
baseline energy and demand usages, and their proposed energy and demand usages.
The third page allows customers to upload supporting documentation to their
application, such as specification sheets, engineering calculations and invoices. When
the customer has input all their data, they “submit rebate” and receive a confirmation
number. When customers or contractors have questions, DP&L staff is available to
guide them through the process.

The customer or vendor completes the online Custom Rebate application and submits it
electronically to DP&L for review. Applications must be complete and include the
necessary contact information, equipment specifications, and equipment costs.
Additionally, applicants must submit a full description of how the energy and demand
savings were calculated. DP&L then reviews the application, verifies the information
provided, and sends a confirmation email that the application has been approved. If the
application has been approved, the funds will be reserved. Program guidelines suggest
the customer or vendor provide DP&L with proof of purchase within 60 days of the
approval notification. Proof of purchase may come in the form of an invoice, purchase
order or other supporting document. If proof of purchase is not received, DP&L
reserves the right to remove the fund reservation. Applicants can reapply for rebates
but they will be placed in the back of the queue. The equipment should be installed and
ready to operate within 120 days of application approval and DP&L must be notified of
the installation. DP&L must be provided with a final invoice reflecting the true costs of
purchasing and installing the energy savings measure (including all materials, labor,
and equipment discounts) as well as equipment serial numbers. If the installation does
not occur within 120 days, the customer may request an extension from DP&L using the
Online Extension Request Form. Extension requests are handled on a case by case
basis. DP&L releases the rebate funds to the customer or the assigned vendor within
approximately 30 days of receiving the verification of installation.

DP&L reserves the right to inspect the installed measure(s) prior to releasing any funds
to ensure compliance with the program Terms and Conditions. A verification audit is
performed on every Custom Rebate greater than $10,000. Additionally, DP&L audits a
random sampling of rebates less than $10,000. In 2015, 30.7 percent of rebates less
than $10,000 were audited. The breakdown in the number of audits performed is as
follows:
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Rebate Value Custom

>$10,000 35
<$10,000 29
% audits 56.1%

In addition to the internal staff, third party engineers and contractors are utilized to
perform pre- and post-installation verification audits for a sampling of projects rebated
through the custom rebate program.

Staffing

DP&L has three program managers to manage the business rebate programs, including
the Custom Rebate Program, and serve as DP&L’s direct point-of-contact with
customers. The internal staff is responsible for reviewing, approving and processing
rebate applications. They track and report all incentive dollars as well as energy and
demand savings. The staff is also responsible for promoting the program to customers
through a variety of marketing tools and business and community events.

Marketing

For efficiency and cost-effectiveness purposes, DP&L often promoted the Custom
Rebate Program as it promoted its Rapid Rebates. DP&L employed a variety of
marketing methods, including publication of program information on the company
website, print literature, bill inserts, inserts in local business journals, presentations at
community- and vendor-sponsored events, one-on-one marketing through major
account managers, and the creation of the Channel Partner network.

Channel Partners are contractors, engineers and distributors with energy efficiency
experience. They have participated in DP&L rebate workshops and are familiar with
using DP&L rebate programs to help customers save money. Channel Partners are
viewed as an invaluable third party “marketing extension” of DP&L'’s internal group of
program managers. They have direct contact with customers on a daily basis, and can
influence the customer’s purchasing decisions. Of the $1,424,016 in Custom incentives
paid to customers in 2015, Channel Partners were involved in securing $284,587 or
19.9 percent of those dollars.
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2016
DP&L BUSINESS REBATES

GROW YOUR BUSINESS

LEARN HOW TO PARTNER WITH DP&L
AT FREE WORKSHOPS FOR
CONTRACTORS AND DISTRIBUTORS

TUESDAY, FEB. 2 Edison Community College
North Hall, Conference Center
8 a.m. - 10 am.

WEDMESDAY, FEB. 3 Sinclair Community College
Ponitz Center, Building 12
8am. - 10 am.

www.dpandl.eom/workshop

DP&L. Fapid Review

AN Update for
- OUr valued Channe| p,
el Partners

We apqy, You for
PECHIE everyones o ful 2015,
and 3 ne's h'-‘a[fimpat' y
e extiteg o ion in oyr Prog
Great 201 fams

Channel
Partners
Channel Partners
participate in
DP&L rebate
workshops and
are familiar with
using DP&L
rebate programs
to help customers
save money.

Newsletter
Channel Partners
are kept up-to-
date on program
news and
changes through
a quarterly
Channel Partner
newsletter, the
“Rapid Review.”
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Programs for business and government customers to save money

1. and energy.

Rapid Rebate Application Lighting Discounts for Your Business

Savings Champion Case Studies
READ MORE

Rapid Rebates for Your Business

SAVINGS
CHAMPION

GET INSTANT, IN-STORE
I.I G HTI NG DISCOUNTS
rorvour BUSINESS

Hit the walk-off home run of savings. Right
now, you can walk out of participating stores
and distributors with great discounts on
energy-efficient, ENERGY STAR™ rated
lighting, like:

* CFLs & LEDs

+ LED trim kits and exit signs

* T-8 reduced wattage fluorescents
It's perfect for business customers who are
ready to upgrade their lighting. Best of all,

there are no applications and no hassles -
just instant, in-store discounts.

i LEARN MORE AT
f.{ enengystacgov

Visit SAVEWITHDPL.COM to learn more.

EEDEIS8

AREA BUSINESSES ARE SCORING BIG

DP&L has a playbook packed with rebates
on lighting, HVAC systems, motors and air
compressors. Make them part of your game
plan for saving energy and money.

BE A

SAVINGS
CHAMPION

DP&L
Visit SAVEWITHDPL.COM to learn more.
EED&EI5-8

Website
The Business
Rebates pages

on the DP&L
website give a
description of the
prescriptive
rebate program
and allow
customers to
navigate to other
pages for more
information or
apply online for a
rebate.

Bill Insert
Bill inserts were
mailed to 50,000

customers in

February,

March, May,
June, and July.

Print Literature
DP&L used
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Control Your Energy Cosls
Tudwm
yelmes there e
gy uge, s of Scwecy and 1ave seney.
Customers Can Get Cash Back With DPaLs Rapid Rebates
o L W sy,
Rapid Rebates are Streamlined and Online
Thot s,
HN:IMH.M
Apply Oriine ot Your Rapid Rebates for Energy Eficiont:
D R et olcation o lghtng
T e
 Congreisad A
= Rddoonal Tnchmboges
e s S

BE A

S AV I N G S Area businesses are scoring big
CHAMPION =

SAVEWITHDPL.COM

LoreL

JNFO [ FORINFO ON BECOMING A SAVINGS CHAMPION, VISIT SAVEWITHDPL.COM  DPE&I

standard print
materials for
hand outs at
meetings with
customers and
at a variety of
speaking
events.

Print Ads
The Business
Rebate
programs were
advertised
through
placement of
ads in local and
regional
magazines and
newspapers

including Dayton

Daily News,
which has a

circulation of
over 100,000.
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Event Sponsorships
DP&L Business Programs frequently
sponsor and participate in community-
and vendor-sponsored events. Events in
2015 included: DRG3 Sustainability
Luncheons, Dayton Green Expo and
numerous Channel Partner training and
customer appreciation events.

2015 Dayton

EXPO

September 2, 2015 * 10 amto 5 pm

OHIO
HOSPITAL Collaborative
ASSOCIATION Partners
DP&L continues to
work with its
A | = collaborative partners
-» 5 L Uhlﬂ y to promote programs.
Manufacturers
For instance, DP&L

ASSOCIATION worked with Ohio

Environmental Council
to host a Combined

Heat and Power
Ohio Environmental Council workshop in 2015.

[ UNLEASHING THE POWER OF GREEN |
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Customer Service

In all programs, customer service is a critical element to success. As such, DP&L
designed a number of customer service elements into the Custom Rebate Program,
some of which have been previously discussed.

The Custom Rebate section of the DP&L website acts as the main information portal for
customers, contractors, distributors and other program participants. The website
contains all Custom Rebate eligibility requirements, as well as access to the online
application. Customers receive a confirmation number when they submit an online
custom rebate application. The confirmation number allows the customer access to
their application’s status, the ability to upload documents to their application, and the
ability to assign their rebate to a vendor.

In addition to being an effective means of marketing the program, Channel Partners are
also a valuable resource for delivering the program to customers in a quality manner.
Channel Partners are trained on the custom rebate application process. Many Channel
Partners have taken the rebate programs and used them to offer a “turn-key”
experience for the customer, including the approximate rebates in customer quotes and
applying for the rebates on behalf of customers. Through this process, customers can
have confidence the proposed project will be eligible for a rebate while allowing DP&L to
work with the Channel Partner to clarify any issues that may arise. In short, the
Channel Partners are an effective “middleman” for the program with proper upfront
training and ongoing program communication.

As a quality control measure, the auditing process ensures that contractors and vendors
are not misrepresenting the program. From a customer service perspective, customers
appreciate and welcome the audit process, as it gives them unbiased energy savings
data. They can use this data in submitting positive post-analysis reports on their capital
projects.

To make communication convenient for the customer, the Business Programs staff
maintains an Energy Efficiency Inbox, energyefficiency@dplinc.com, a clearinghouse
for general program questions that business and government customers may have.

Lastly, DP&L maintains its own customer service center, accepting calls regarding all
functions of DP&L. DP&L Business Program management staff conducted training
sessions for customer service center staff regarding program details. This was to
ensure that DP&L phone representatives had a basic understanding of the energy
efficiency programs, and could assist customers in navigating the website or point them
to the Energy Efficiency Inbox.
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MERCANTILE SELF-DIRECT PROGRAM

PROGRAM DESCRIPTION

Pursuant to O.R.C 84928.66, mercantile customers may commit their peak demand
reduction, demand response and energy efficiency projects for integration with an
electric utility’s programs. DP&L’s Self-Direct Program consists of the company
allowing mercantile customers to commit their resources for integration in DP&L’s
programs in exchange for a one-time payment, a commitment payment or exemption
from the Energy Efficiency Rider (EER). This Self-Direct Program is available to
customers who consume 700,000 kWh or more per year or are part of a regional or
national account and who commit their demand and energy savings to be integrated
into DP&L’s energy efficiency programs.

In 2015, consistent with the Commission’s program for mercantile customers to commit
energy efficient/peak demand reduction adopted in Case N0.10-834-EL-EEC, DP&L’s
Self-Direct Program allows mercantile customers who have successfully identified and
documented savings from energy efficiency projects since January 1, 2012 to apply for
a one-time incentive payment or an exemption from the EER. If a customer provides all
the necessary project documentation, DP&L will file a joint application with the
customer, requesting PUCO approval of an incentive payment or exemption from the
EER for a period of time. Rules also permit a customer to file directly with the PUCO.

The one-time payments are reduced to 75 percent of the incentive amount the customer
could have received for the same project under the 2015 prescriptive or custom rebate
programs. EER exemption requests are based on the percentage of demand and
energy saved versus the overall customer demand and energy consumed. The EER
exemption is proposed to last as long as the percentage of savings achieved by the
customer exceeds the legislated demand and/or energy targets on an individual basis.
Customers may participate as an individual facility or have the option to aggregate all
facilities into a single application. All applications are filed at the PUCO individually and
reviewed on a case-by-case basis.

All mercantile applications must be approved by the PUCO prior to taking effect.

PERFORMANCE SUMMARY

During 2015, DP&L paid eleven applications with customers requesting a one-time
incentive payment for historical energy efficiency projects. These applications were
filed using the PUCO-issued mercantile template format and resulted in demand
savings of 0.58 MW and energy savings of 3,736 MWh.

Savings continue to be claimed on a single energy efficiency rider exemption (10-2205-

EL-EEC), which was filed in 2010 and approved by the Commission on December 7,
2011.
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Approved

Energy

Demand

2015 Mercantile Program Summary by Savings | Savings :Qge:qtgﬁ
PUCO (KWh) (KW) Y
One-Time Incentive Payments for Energy Efficiency
Kramer Graphics 15-0182-EL-EEC v 46,332 0.2 $2,794.86
The Eco-Groupe, Inc. 15-0496-EL-EEC v 1,615,880 200.9 | $112,030.30
Data Yard (Correction) 14-1451-EL-EEC v 39,382 0.0 $2.953.65
Dollar Tree 15-0371-EL-EEC v 34,112 8.0 $1,770.65
Vandalia Butler Board of Education 15-0497-EL-EEC v 1,036,807 0.0 $77,760.53
Tire Discounters 15-0663-EL-EEC v 27,635 0.0 $1,530.00
Field & Stream 15-0498-EL-EEC v 49,737 235 $4,990.13
Spinnaker Coating, LLC 15-0708-EL-EEC v 166,278 28.3 $4,050.00
Champaign Family YMCA 15-0880-EL-EEC v 9,572 7.5 $2,700.00
Wright Patterson Air Force Base 15-1239-EL-EEC v 248,380 18.0 $8,809.50
Eaton Schools 15-1297-EL-EEC v 462,249 295.7 | $56,846.18
Subtotal Energy Efficiency Incentive Payments | 3,736,364 582.1 | $276,235.80
Energy Efficiency Rider Exemptions
10-2205-EL-EEC v 1,403,964 221.8
TOTAL 2015 Mercantile Savings | 5,140,328 803.9 | $276,235.80
2015 Performance
Energy Savings Demand Savings
5.00 -
10,000 - 8,822 4.12
8,000 - 4.00 -
6,000 - 5,140 3.00 -
M Filed M Filed
4,000 - 2.00 -
2014 Actual 0.8 2014 Actual
2,000 - 1.00 -~ )
0 - 0.00 - .
MWh

All “filed” numbers are taken from DP&L’s program portfolio filing; Case No. 13-0833-EL-POR.

Budget, Cost Summary

Budget Category Filed 2015 Actual 2015
Incentive Costs $637,479 $276,236
Marketing & Admin $194,040 $144,645
Total Costs $831,519 $420,881

MW
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IMPLEMENTATION REVIEW

Implementation Strategy

DP&L is implementing this program in-house, utilizing business program managers.
This provides a dedicated point of contact at DP&L to assist the customer through the
process. It is the program manager’s responsibility to understand program details,
communicate the program to customers, and help customers manage their way through
the mercantile process.

Targeted Customers

DP&L has determined that approximately 1,200 customers qualify for the Self-Direct
Program based on the law’s minimum usage criteria of 700,000 kWh per year, set forth
in O.A.C. 84901:1-39(P).

Staffing

DP&L utilizes business program managers to manage the Self-Direct Program. These
managers focus on managing all stages of the Self-Direct Program including program
design, PUCO rule review, marketing and customer service.

Marketing

To promote the Self-Direct Program, DP&L worked with its major account managers to
identify large customers who may have implemented past efficiency projects.
Additionally, DP&L educated industry contractors and distributors about the availability
of the program. Their knowledge about local efficiency projects was used to establish
leads for potential customers that may have implemented projects in the 2012 to 2014
timeframe.

Customer Service

DP&L utilizes its business program managers to provide customers with a single point
of contact to assist with the mercantile application process. DP&L’s program managers
are knowledgeable about program rules, requirements and procedures and can help
customers with their initial analysis related to program savings and expected energy
efficiency rider costs. Further, DP&L can provide the regulatory and legal support
required to make initial filings and assist throughout the regulatory process.
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PJM DEMAND RESPONSE

PROGRAM DESCRIPTION
The Non-Residential PJIM Demand Response program allows mercantile customers to
commit their PJM Demand Response attributes to DP&L.

The objective of the program is to supplement the peak demand reductions achieved
from energy efficiency programs in order to ensure compliance with the peak demand
reduction benchmarks. Savings are claimed based on the actual peak demand
response participating customers report into PJM’s eLRS system in a given program
year.

This program is available to customers who consume 700,000 kWh or more per year or
are part of a regional or national account. All customers taking delivery service from
DP&L are eligible for this program regardless of their choice of generation supplier.
Qualifying customers must meet the requirements of the PJM Demand Response
program and be patrticipating in the program through a curtailment service provider.

PERFORMANCE SUMMARY

During 2015, DP&L was able to achieve compliance with the peak demand reduction
benchmarks solely through its energy efficiency programs. As such, DP&L did not
utilize the PJM Demand Response program in 2015.

2015 Performance

PJM Incentive Dollars

$35,000

$30,000

$25,000

$20,000
$15,000
$10,000 2015 Actual
$5,022 %0

Incentives Paid

$29,471

M Filed
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Energy Savings Demand Savings

100 - 8 1
6
80 - 6 -
60 -
® Filed 4 -  Filed
40 -
2015 Actual = 2015 Actual
20 - . . 2
0
0 ) 0 - .
MWh MW
All “filed” numbers are taken from DP&L’s program portfolio filing; Case No. 13-0833-EL-POR.
Four-Year Trend Analysis
Program Dollars
$200,000 -
$171,842
$150,000 -
M 2012 Actual
$100,000 - W 2013 Actual
™ 2014 Actual
$50,000 - 2015 Actual
$0 $0 $0
$O T 1
Incentives Paid
Energy Savings Demand Savings
100 - 25.00
20.00
80 = 2012 Actual - 20.00 2012 Actual
60 - m2013 Actual 15 g - 2013 Actual
40 'zZi: 2“”3: 10.00 - #2014 Actual
20 - ctua 2015 Actual
0 0 0 0 5.00
0 ) 0 0 0
Energy Savings (MWh) 0.00 1

Demand Savings (MW)

87



Budget, Cost Summary

Budget Category Filed 2015 Actual 2015
Incentive Costs $26,807 $0
Marketing & Admin $7,200 $0
Total Costs $34,007 $0
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PILOT PROGRAMS

PROGRAM DESCRIPTION

Pilot programs are intended to allow DP&L the flexibility to research or pilot programs to
test their feasibility for cost-effective savings and potential inclusion in future portfolio
plans. The objective of the Pilot Program is to develop and deploy new opportunities as
they arise. Results of the pilot programs may also inform mid-stream adjustments to the
current plan programs as needed.

Pilot Programs are intended to cover all DP&L customer segments, both residential and
business. All customers taking delivery service from DP&L are eligible for participation
in pilot programs regardless of their choice of generation supplier.

PERFORMANCE SUMMARY

During 2015, DP&L completed four pilot programs: Residential Appliance Rebates,
People Working Cooperatively, Small Business Direct Install and Cogged V-Belts. Total
energy savings from 2015 pilot programs were 2,550 MWh and peak demand savings
were 0.52 MW.

Budget, Cost Summary

. Appliance Cogged
Budget Category | Filed 2015 R?gbates PWC SBDI V-ggl o | Total
Incentive Costs $747,828 | $142,200 $0 | $340,217 | $4,618 | $487,035
Marketing & Admin | $320,498 | $132,930 | $305,236 | $14,268 | $16,527 | $468,961
Total Costs $1,068,326 | $275,131 | $305,236 | $354,485 | $21,145 | $955,996

RESIDENTIAL PILOT PROGRAMS
APPLIANCE REBATES

In July 2015, DP&L began a 4-month Appliance Rebate Pilot Program. DP&L offered a
$50 rebate for the purchase of ENERGY STAR™ certified refrigerators, clothes
washers, and Wi-Fi enabled thermostats (including learning thermostats, such as the
Nest). This program was intended to reach residential customers who were considering
the purchase of an appliance and encourage the selection of an energy-efficient model.
The program was primarily promoted through in-store marketing materials along with
training of retail sales representatives. Other marketing efforts included customer bill
inserts, flyers and promotional materials, and news media coverage. Customers were
able to choose between submitting an online or paper application.

Throughout the four months, DP&L issued 2,844 appliance rebates for customers.
DP&L issued the most rebates for efficient clothes washers (1,344 units) followed by
refrigerators (1,103 units) and Wi-Fi enabled thermostats (397 units). Forty four percent
of applications were submitted online and 56 percent were submitted via mail. In-store
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signage was placed in 40 retail locations throughout the DP&L service territory.
Program staff conducted more than 400 visits to retail locations to ensure that signage
was properly displayed, along with printed rebate applications, and that retail staff was
trained on program guidelines and processes.

Residential Appliance Rebate Pilot
Costs Energy Saved | Demand Saved
(MWh) (MW)
$275,131 476 0.06

PEOPLE WORKING COOPERATIVELY

In September 2014, DP&L began a pilot program that intended to enhance PWC'’s
“whole house” critical repairs, energy conservation and modification programs. Electric
conservation services assist low income homeowners and renters who pay for their
electric utility services with needed electric energy conservation services. These
electric services are often performed as part of a more extensive mix of services for
DP&L’s customers aimed at assisting the customer to remain successfully in a safer,
more secure environment, while simultaneously reducing unnecessary electric usage.
An added benefit of this pilot program is reduced electric costs for low income
customers.

During 2015, 175 customers participated in the PWC pilot program which accounted for
158 MWh of energy savings and .02 MW in demand savings. A majority of the savings
were attributed to upgrading customers’ lighting and refrigerators.

People Working Cooperatively Pilot
Costs Energy Saved | Demand Saved
(MWh) (MW)
$305,236 158 0.02

NON-RESIDENTIAL PILOT PROGRAMS
SMALL BUSINESS DIRECT INSTALL

In June 2014, DP&L began a 12-month Small Business Direct Install Pilot Program
(SBDI), which completed in May 2015. This program was intended to reach small non-
residential customers with limited resources (both time and money) and limited
understanding of energy efficiency initiatives. Customers whose monthly demand was
less than 100kW were eligible for the program. Customers were eligible to receive
certain lighting measures (primarily LED lamps) at no charge. Additional lighting
measures were made available at 25% cost share to the customer.
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From June 2014 through May 2015, DP&L served 90 businesses through the SBDI Pilot
Program. These lighting retrofits resulted in gross annualized energy savings of 1,368
MWh and peak demand savings of 0.05 MW. The savings realized and costs incurred
in 2014 were reported in DP&L’s 2014 Portfolio Status Report.

Small Business Direct Install Pilot
Year Costs Energy Saved Demand Saved
(MWh) (MW)
2014 $181,818 513 0.02
2015 $354,485 855 0.03

COGGED V-BELTS

In May 2015, DP&L began a seven-month Cogged V-Belt Pilot. DP&L and AEP-Ohio
collaborated with Argonne National Laboratories and the Midwest Energy Efficiency
Alliance to offer a midstream incentive program to promote the sale of cogged v-belts.
The utility partners were interested specifically in program formats that reduced
transaction costs and administrative burdens but still delivered significant energy
savings to businesses. Although switching a smooth v-belt to a cogged v-belt
represents a relatively small efficiency gain (about 3%), cogged v-belts represent a
large aggregated energy-savings opportunity. DP&L’s goal was to gain a solid
understanding of existing market share, the measure’s energy savings, and the most
effective incentive strategies. Navigant Consulting was contracted by DP&L and AEP-
Ohio to perform the evaluation of the cogged v-belt pilot. The Navigant report is
attached as Exhibit 2.

Cogged v-belt sales over and above established historical sales baseline were tracked
for participating distributors. DP&L had one participating distributor branch location in
our service territory and AEP-Ohio had four branch locations. Over the seven-month
pilot program duration, the DP&L branch location reported a 14.8% lift in cogged v-belt
sales.

Cogged V-Belt Pilot
Costs Energy Saved | Demand Saved
(MWh) (MW)
$21,145 1,060 0.13
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TRANSMISSION AND DISTRIBUTION INFRASTRUCTURE
IMPROVEMENTS

PROGRAM DESCRIPTION

Pursuant to O.R.C 84928.66(A)(2)(d), programs implemented by a utility to meet the
statutory reduction requirements may include transmission and distribution
infrastructure improvements.

In December, 2011, DP&L filed an application (11-6010-EL-POR) with the Public
Utilities Commission of Ohio to include energy efficiency gains resulting from the
upgrade of the company’s distribution network from 4 kilovolt (kV) to 12 kilovolt
distribution lines, for activities completed in the years 2010 and 2011. On August 7,
2013, the Commission approved the application, allowing DP&L to include those
savings in the program portfolio plan covering 2009 through 2011.

In April, 2013, DP&L filed an updated portfolio plan (13-0833-EL-POR) for energy
efficiency programs for years 2013 through 2015. Part of this plan included DP&L’s
intention to count savings toward its statutory benchmarks associated with infrastructure
improvements. Increasing the operating voltage on the distribution system, as was
done in the 4 kV to 12 kV project, is one example of an infrastructure improvement
project cited in the plan. The plan was approved by the Commission on December 4,
2013.

As stated in both 11-6010-EL-POR and 13-0833-EL-POR, DP&L is not seeking to
recover 4 kV to 12 kV costs through the Energy Efficiency Rider.

PERFORMANCE SUMMARY

DP&L reported savings associated with a 4 kV to 12 kV project in the 2013 Portfolio
Status Report (14-0738-EL-POR). DP&L did not undertake any additional transmission
and distribution infrastructure projects in 2015.
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CUSTOMER EDUCATION

In 2015, DP&L’s customer education activities included a mass media campaign, in-
person events and sponsorship of and participation in various community events and
conferences.

Budget, Cost Summary

Budget Category Filed 2015 Actual 2015
General Education, $902,493 $596,093
Awareness Building

Total Costs $902,493 $596,093

MASS MEDIA CAMPAIGN

During the course of 2015, DP&L aired a multi-media educational and promotional
campaign that included television, radio, print, outdoor, online advertising and social
media targeted to all of its customers. The goals of the campaign were to communicate
the value of energy efficiency and increase the awareness of available energy efficiency
programs. In addition, the campaign provided a general level of program marketing
support, helping to promote the continued expansion of customer participation in energy
efficiency programs. The campaign continued from 2014 and ran from January through
November, 2015.

The concept of the campaign is a sports-hero theme entitled “Savings Champion.” The
use of savings has a two-fold message — save money and save energy. DP&L created
everyday situations where customers make changes to their energy habits and are
rewarded with play-by-play announcers humorously describing the action as if it were a
sporting event.

DP&L’s Savings Champion Campaign received the honor of winning the Best Overall
Campaign among 800 submissions in the E-Source Utility Ad Awards Contest in 2014.
An independent group of judges selected the winners based on message, creativity,
results, call to action or brand connection, and overall impression.

Kym Wootton, director of marketing at E Source said, “We received more than 800
submissions this year—our biggest entry pool to date. Utilities know they have to be
innovative to get the attention of their residential and business customers, and it was
great to see some of their new tactics. We're seeing humor used increasingly in video
ads. Utilities are tapping social media to promote their programs and creating outdoor
advertisements that generate buzz in the community. It's encouraging that utilities are
using humor and creativity to get their messages across, and that they’re also targeting
and segmenting customers so effectively.”
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(9ars ™

we are the energy

In left photo {from left), energy efficiency team members Lyle Garrison, Kara McMillen and Julie Birchfield
represent DP&L at awards ceremony. At right, TV commercial features sportscasters touting energy-saving tips.

DP&L earns 15t place in Utility Advertising Competition

Campaign encouraging customer energy efficiency best of 800 entries nationwide

Television Script 1
Announcer Voice Over Visuals

BOB: There’s a break in the | Open on a woman
action so let’s take a look at | installing a CFL in a
that last play. lamp.

[CRAWL Get up to $1,600 Cut to a wider shot of the
on HVAC rebates] woman and her husband
who are puzzled by the
sudden appearance of
DAN: What an amazing spin | two sports anchors sitting
move. This is dazzling at a desk in their home. A
technique, Bob. crawl appears at the
bottom of the screen with
more information.

BOB: And here’s the follow
through... Cut to a montage of clips




DAN: Unbelievable!

BOB: Let’s go down to the
field and Stacey.

STACEY: Guys, the story
here is that the Wilsons got
instant in-store discounts
from DP&L on energy
efficient CFLs like this one.
What a heads-up move.

[CRAWL: Each CFL can
save $30 over its lifetime]

DAN: Thanks, Stacey!
Woooo0!

[CRAWL: Free refrigerator
recycling - earn $40 - save
$10/month]

STACEY VO: Be a savings
champion. Visit
savewithdpl.com.

that show the woman
installing a CFL. One cut
shows the DP&L sticker
on a pack of CFLs that is
on the table. A telestrator
helps illustrate the action.
As a super, the Energy
Star logo appears.

Cut back to the anchor
desk.

Cut to the husband very
casually flipping the
switch so the bulb turns
on.

Cut back to the anchor
desk.

Cut to Stacey by the
lamp. The woman and
husband are standing
behind her still wondering
what’s going on. Stacey
has a CFL in her hand.

Cut back to the anchor
desk where the wife,
husband and two
anchors have Savings
Champions t-shirts and
hats on. They have
popped a bottle of
champagne and are
celebrating while holding
the plug trophy high.
They are also wearing
goggles like one would
see in a locker room
celebration. Logo and
website appear over
moving footage.
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Television Script 2
Announcer /Voice Over

Visuals

BOB: And we're back. Dan,
tell our viewers what they
missed.

[CRAWL: Get business
rebates on HVAC
upgrades]

DAN: Thanks, Bob. What
an action-packed play. Ya
know, replacing old bulbs
with super efficient bulbs is
a smart move for
businesses

BOB: Stacey, what'’s the
word on the floor?

STACEY: Guys, not only
does DP&L offer lighting
rebates for businesses,
they also have rebates for
motors, HVAC and air
compressors.

[CRAWL: DP&L offers
business rebates on motors
& air compressors]

DAN: That's a big-time
score!

STACEY VO: Be a savings
champion. Visit
savewithdpl.com.

DIRECTION/SFX

Open on an office setting.
It is a sea of cubicles and
there is fluorescent
lighting hanging from the
ceiling. We hear typical
office sounds. We are
focused on an installer
(and maybe a few others)
as well as the manager
who is responsible for
having the lighting
installed. The installer
puts one final twist to the
bulb.

Cut to see a cubical wall
fall to the floor revealing
our two anchors.

As Dan speaks, we cut
away to the 3" party
installer we saw in the first
scene along with the
manager. The installer is
sitting in one of a few
chairs that are lined up off
to the side. An old, darker
looking bulb is subbed out
for a new, brighter bulb.
The seated installer gets
up and “goes into the
game.”

Cut as the new bulb is
twisted in and lights.

Cut to co-workers who are
behind the two anchors.
They stand up and cheer
the new, brighter bulb(s).

Cut to Stacey. She is
sitting on a person’s desk
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in a cubicle.

Cut back to the announcer
desk. The manager is on
the shoulders of co-
workers and everyone in
the scene is celebrating.
He is holding the plug
trophy. From behind,
more co-workers run up
and drench them all with
Gatorade. The action
starts out in real time and
then rapidly ramps down
to slow motion. Logo and
website appear over
moving footage.
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‘SAVINGS
CHAMPION

SAYVEWITHDPL.COM

@

Area businesses are scoring big

DP&L has a playbook packed with rebates on
lighting, HVAC systems, motors and air
compressors. Make them part of your game

plan for saving energy and money.

INFQ | FORINFO ON BECOMING A SAVINGS CHAMPIOMN, VISIT SAVEWITHDPL.COM DL




Events

While not a part of the paid media plan, in-person events played a significant role in the
Savings Champion campaign. In-person events allowed DP&L to bring the campaign to
life and to directly connect with customers.

The premier event was DP&L sponsor night at a game for Dayton’s minor league
baseball team, the Dayton Dragons. DP&L staff set up on the plaza outside the stadium
to share information about energy efficiency programs. Customers could take their
picture at the actual DP&L broadcasting desk used in the television commercials. And,
customers were given free energy-efficient CFL bulbs on their way out of the game to
reinforce savings ideas from the campaign.

APEy-sAvING TRIP

51800 in BVARTELS
viul ol d relrigETEtor

Was
5w
Uhanins
-
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OTHER ACTIVITIES

Over the course of 2015, DP&L performed other education and awareness activities,
some at the request of organizations and customers. These included:

e Sponsorship of and participation in various events
and conferences including the Ohio Weatherization
Conference, the Dayton Home and Garden Show,
an energy fair at Wright-Patterson Air Force Base,
Association for Energy Engineers Green Expo,
presentations to the Building Owners and Managers
Association and luncheons for the Dayton Regional
Green Sustainability Initiative.

e Energy efficiency presentations to community
groups, using a presentation created by DP&L
called “Top Ten Ways to Save Energy in the Home.”

e Participation in Earth Day events hosted by some of
our largest customers.

e Sponsoring an Energy Bike program. Teachers
participating in our school education program can
pick up the energy bike from a DP&L facility and use
it for teaching and demonstrations in their
classrooms.

@ Dayton Power & Light
urea ’ ’

e Various interviews with the news media about ways to reduce energy

consumption.
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RECOMMENDATIONS

The previous pages of this report contain a thorough description of each energy
efficiency program, how it is being implemented and marketed, and the results
produced to date. These recommendations are based, in part, on this program review,
and as such, DP&L finds it unnecessary to duplicate that review in this section.

Further, DP&L undertook a comprehensive review of its programs as a part of
developing its 2013-15 portfolio plan, which was filed in April of 2013 as PUCO Case
No. 13-0833-EL-POR and 13-0837-EL-WVR. The programs in that plan were reviewed
with stakeholder groups and a stipulation settlement was reached with all parties. The
plan was approved by the Commission on December 4, 2013.

Overall, DP&L is pleased with the progress of its energy efficiency initiatives. The
program spending in 2015 was 12 percent below filed budgets while program savings
performance was 109 percent of 2015 filed targets.

As with any type of implementation, there is always opportunity to improve, including
recommendations outlined in the Cadmus report (Exhibit 1). Over the course of the
coming year, DP&L will continue to work with its implementation vendors, its
collaborative members and its evaluations provider to make adjustments and
improvements to its programs.

Consistent with DP&L’s 2013-2015 Portfolio Plan filed April 15, 2013 (13-0833-EL-POR)
and approved on December 4, 2013, DP&L recommends continuing all of the programs
that are contained in the portfolio plan.

Filed Program Recommendation
Residential Lighting Continue
Residential HYAC Rebates Continue
Residential Appliance Recycling Continue
Residential School Education Continue
Residential Low Income Affordability Continue
Non-Residential Prescriptive Rebates Continue
Non-Residential Custom Rebates Continue
Non-Residential Mercantile Continue
Non-Residential PJM Demand Response Continue
Pilot Programs Continue
T&D Infrastructure Continue
Education, Awareness Building & Market Continue
Transformation
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Appendix A

THE DAYTON POWER & LIGHT COMPANY
2015 Benchmark Report

The Dayton Power and Light Company (“DP&L” or “the Company”) herewith submits its
updated Benchmark Report (“Benchmark Report”) pursuant to Section 4901:1-39-05(C)(1)(a) of
the Ohio Administrative Code (“O.A.C"). In this report, DP&L identifies the energy and demand
baselines for kilowatt-hour sales and kilowatt demand for reporting year 2015 based on the
preceding three calendar years (2012, 2013, and 2014) as specified in Section 4928.66(A)(2)(a)
of the Ohio Revised Code (“O.R.C.”), along with DP&L’s energy saving and peak demand
reduction statutory benchmarks. In this report, DP&L also makes adjustments pursuant to
O.R.C. §4928.66(A)(2)(c) and O.A.C §4901:1-39-05(B) to adjust its sales and demand baselines
to normalize for weather and changes to DP&L’s customer base related to mercantile opt-out
applications. DP&L’s benchmarks and adjustments are supported by the descriptions shown
below, including the method of calculating the baselines, supporting data, assumptions,
rationales, and calculations as required by O.A.C. §4901:1-39-05(B).

DP&L 2015 Energy Efficiency Baseline Calculation

Consistent with the definition of “Energy baseline” pursuant to O.A.C. §4901:1-39-01(J), DP&L'’s
Total Retail sales for the three preceding calendar years (2012, 2013, and 2014), which are

shown below, were taken from DP&L’s most recent long-term forecast report found on the
Electric Utility Ohio Service Area Energy Consumption Forecast (PUCO FORM FE-D1) and
included as Workpaper A.

2012: 13,936,670 MWh

2013: 13,829,968 MWh

2014: 14,024,927 MWh

DP&L 2015 Peak Demand Baseline Calculation

Consistent with the definition of “Peak-demand baseline” pursuant to O.A.C. §4901:1-39-01(S),
DP&L’s Peak Demands for the three preceding calendar years (2012, 2013, and 2014), which are
shown below, were taken from DP&L’s most recent long-term forecast report found on the
Electric Utility Ohio Seasonal Peak Load Demand Forecast (PUCO FORM FE-D3) and included as
Workpaper B.

2012: 3,046 MW
2013: 2,937 MW
2014: 2,756 MW

Normalizing Adjustments

Adjustment for Mercantile Customers

Pursuant to O.R.C §4928.66(A)(c), an electric distribution utility must adjust its baseline to
exclude the effects of all energy efficiency or peak demand reduction programs that may have
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Appendix A

existed during the period used to establish the baseline. Therefore, in addition to the
adjustment for customer load change, DP&L also adjusted its baseline to account for the energy
efficiency and peak demand reduction that was realized in connection with the approval of
mercantile opt-out applications. With the exception of two applications, such mercantile
applications, which included energy efficiency projects for the 2009-2014 timeframe, were
approved by the Commission under the 60 day automatic approval in 2010, 2011, 2012, 2013,
2014, and 2015 pursuant to the Commission's pilot program for Mercantile Customers as
established in Case No. 10-834-EL-EEC. Two of the mercantile applications were approved by
the Commission for exemption from DP&L’s Energy Efficiency Rider as a result of
implementation of energy efficiency projects. The adjustment for Mercantile Customers is
shown in more detail in Workpaper C.

Weather normalization

Weather-normalization adjusts actual weather-sensitive retail sales by class (Residential,
Commercial, and Public Authority) to account for the difference between actual and normal
heating and cooling degree days based on historical use per customer per day per cooling
degree day and heating degree day relationships for these classes.

Workpaper D, pages 1-3 calculate the weather normalized retail sales and peak demands for
the period. The weather normalization factor is the ratio of weather normalized values to
actual values (sales or peak demands) and is calculated on Workpaper E.

The annual MWh sales adjusted for mercantile opt out applications are multiplied by the
Weather Normalization Factors to yield the Normalized Retail Energy Sales (MWh). The same
process is applied to calculate Weather Normalized Peak Demands (MW).

DP&L 2015 Normalized Energy Efficiency Baseline Calculation

DP&L’s 2015 Normalized Energy Efficiency baseline calculation is shown on Schedule 1. The
methodology is consistent with O.A.C. §4901:1-39-01(J) and includes the adjustments described
above. The normalized retail energy sales for 2012, 2013, and 2014 are averaged over the
three years, to produce DP&L’s 2015 Normalized Energy Efficiency Baseline of 13,806,336
MWh.

DP&L 2015 Energy Efficiency Reduction Benchmark Calculation

As described in O.R.C. §4928.66(A)(1)(a), beginning in 2009, an electric distribution utility shall:
“Implement energy efficiency programs that achieve energy savings equivalent to at

least three-tenths of one per cent of the total, annual average, and normalized kilowatt-
hour sales of the electric distribution utility during the preceding three calendar years to
customers in this state. The savings requirement, using such a three-year average, shall
increase to an additional... one percent from 2014 to 2018.”
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DP&L’s 2015 Normalized Energy Efficiency Baseline of 13,806,336 MWh is multiplied by the
2015 Energy Efficiency Reduction Benchmark percentage of 1.00% pursuant to O.R.C.
§4928.66(A)(1)(a). The resultis DP&L’s 2015 Incremental Energy Efficiency Reduction
Benchmark of 138,063 MWh. DP&L’s 2015 cumulative Energy Efficiency Reduction Benchmark
is 726,247 MWh. The calculations are shown on Schedule 1.

DP&L 2015 Normalized Peak Demand Baseline Calculation

DP&L’s 2015 Normalized Peak Demand Reduction baseline calculation is shown on Schedule 2.
The methodology is consistent with O.A.C. §4901:1-39-01(S) and includes the adjustments
described above. DP&L’s Normalized Peak Demands for 2012, 2013, and 2014 are averaged
over the three years, to produce DP&L’s 2015 Normalized Peak Demand Baseline of 2,835 MW.

DP&L 2015 Peak Demand Reduction Benchmark Calculation

As described in O.R.C. §4928.66 (A)(1)(b), beginning in 2009, an electric distribution utility shall:
“Implement peak demand reduction programs designed to achieve a one per cent
reduction in peak demand in 2009 and an additional seventy-five hundredths of one per

cent reduction each year through 2018.”

DP&L’s 2015 Normalized Peak Demand Reduction Baseline of 2,835 MW is multiplied by the
2015 Peak Demand Reduction Benchmark percentage of 5.50% pursuant to O.R.C. §4928.66
(A)(1)(b). The result is DP&L’s 2015 Peak Demand Reduction Benchmark of 155.9

MW. The calculation is shown on Schedule 2.
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THE DAYTON POWER & LIGHT COMPANY
2015 Benchmark Report
Energy Efficiency Baseline and Benchmark Calculation

2012 2013

Baseline Calculation Components

Retail MWh Sales ' 13,936,670 13,829,968
Normalizing Adjustments

Mercantile Customer Adjustment 2 34,588 38,938
Total Adjusted Retail Sales (2)+(5) 13,971,258 13,868,906
Weather Normalization Factor > 0.99308 0.98849
Normalized Retail Energy Sales (6)*(7) 13,874,577 13,709,275

2015 Normalized Energy Efficiency Baseline
3 Year Normalized Average (MWh)

Calculation of 2015 Energy Efficiency Reduction Benchmark
Normalized Preceding 3 Year Average Sales (11)

2015 Incremental Energy Efficiency Reduction Benchmark % 4

2015 Incremental Energy Efficiency Reduction Benchmark (14)*(15)
2014 Energy Efficiency Reduction Benchmark >

2015 Cumulative Energy Efficiency Reduction Benchmark (16)+(17)

Schedule 1

2014 2015
14,024,297
43,111
14,067,408
0.98349
13,835,155

13,806,336

13,806,336

1.00%

138,063

588,184

726,247

T Retail sales for the period 2012-2014 are reported in PUCO Form FE-D1 (Case No. 16-724-EL-FOR).

See Workpaper A, Column (6).
% See Workpaper C for calculation of Mercantile Customer Adjustment.
*See Workpaper E for calculation of the weather normalization factor.

* Energy Efficiency benchmark as established in O.R.C. §4928.66(A)(1)(a).

> 2014 Cumulative Energy Efficiency Reduction Benchmark as established in Case No. 15-777-EL-POR,

Schedule 1, line 21.
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THE DAYTON POWER & LIGHT COMPANY
2015 Benchmark Report
Peak Demand Baseline and Benchmark Calculation

Schedule 2

2012 2013 2014 2015
Baseline Calculation Components
Peak MW Demand * 3,046 2,937 2,756
Normalizing Adjustments
Mercantile Customer Adjustment 2 13 15 15
Total Adjusted Peak Demand (2)+(5) 3,059 2,952 2,771
Weather Normalization Factor > 0.94288 0.96084 1.00544
Normalized Peak Demand (6)*(7) 2,884 2,836 2,786
2015 Normalized Peak Demand Reduction Baseline
3 Year Normalized Average (MW) 2,835
Calculation of Normalized 2015 Peak Demand Reduction Benchmark
Normalized Preceding 3 Year Average Peak Demand (11) 2,835
2015 Peak Demand Reduction Benchmark % * 5.50%
2015 Peak Demand Reduction Benchmark (14)*(15) 155.9

1 Peak demand for the period 2012-2014 is reported in PUCO Form FE-D3.
See Workpaper B.

’ See Workpaper C for calculation of Mercantile Customer Adjustment.

? See Workpaper E for calculation of weather normalization factor.

* Peak Demand Reduction benchmark as established in 0.R.C § 4928.66(A)(1)(b).



Workpaper A
THE DAYTON POWER & LIGHT COMPANY

2015 Benchmark Report

PUCO FORM FE-D1: ELECTRIC UTILITY OHIO SERVICE AREA ENERGY CONSUMPTION FORECAST
(Megawatt-Hours Per Year)

1 2 3 4 5 5a 6 7 8
ENERGY TOTAL END LOSSES NET
EFFICIENCY & USER AND ENERGY
YEAR RESIDENTIAL COMMERCIAL INDUSTRIAL  TRANSPORTATION OTHER DEMAND CONSUMPTION  UNACCOUNTED FOR LOAD
(a) (b) RESPONSE  1+2+3+4+5-5a FOR 6+7
-5 2011 5,424,545 3,713,941 3,560,411 817 1,428,005 14,127,719 400,646 14,528,365
-4 2012 5,181,338 3,698,607 3,650,639 1,625 1,404,461 13,936,670 455,260 14,391,930
-3 2013 5,226,437 3,697,532 3,552,428 3,913 1,349,658 13,829,968 400,670 14,230,638
-2 2014 5,344,082 3,714,874 3,651,720 3,336 1,310,285 14,024,297 396,028 14,420,325
-1 2015 5,187,751 3,742,101 3,684,745 3,885 1,302,505 13,920,987 271,748 14,192,735
0 2016 5,311,576 3,759,985 3,780,198 3,656 1,393,371 168,779 14,417,564 528,573 14,946,137
1 2017 5,392,184 3,817,047 3,837,566 3,711 1,414,517 324,114 14,789,139 530,808 15,319,947
2 2018 5,485,832 3,883,339 3,904,215 3,776 1,439,083 480,971 15,197,216 534,272 15,731,488
3 2019 5,536,213 3,919,002 3,940,070 3,810 1,452,299 640,178 15,491,573 533,389 16,024,962
4 2020 5,533,842 3,917,324 3,938,383 3,809 1,451,678 798,245 15,643,280 527,354 16,170,634
5 2021 5,543,029 3,923,827 3,944,921 3,815 1,454,088 953,849 15,823,529 522,548 16,346,077
6 2022 5,586,593 3,954,666 3,975,925 3,845 1,465,516 1,107,879 16,094,424 521,184 16,615,608
7 2023 5,629,565 3,985,085 4,006,508 3,875 1,476,788 1,260,178 16,361,998 519,825 16,881,823
8 2024 5,693,874 4,030,608 4,052,276 3,919 1,493,658 1,409,573 16,683,908 520,674 17,204,582
9 2025 5,728,547 4,055,153 4,076,953 3,943 1,502,754 1,555,139 16,922,489 518,745 17,441,234
10 2026 5,777,446 4,089,768 4,111,753 3,976 1,515,582 1,696,339 17,194,864 518,377 17,713,241
(a) Transportation includes railroads & railways.

(b) Other includes Street & Highway Lighting, Public Authorities and Interdepartmental Sales.
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PUCO FORM FE-D3: ELECTRIC UTILITY OHIO SEASONAL PEAK LOAD DEMAND FORECAST

Workpaper B

(Megawatts)
Native Load Internal Load
Demand Net Demand Net
Year Summer Response Summer Winter (a) Summer Response Summer Winter (a)
-5 2011 3146 2329 3146 2329
-4 2012 3046 2424 3046 2424
-3 2013 2937 2777 2937 2777
-2 2014 2756 2568 2756 2568
-1 2015 2845 2453 2845 2453
0 2016 2927 110 2817 2527 2927 110 2817 2527
1 2017 2970 133 2837 2574 2970 133 2837 2574
2 2018 3007 156 2851 2602 3007 156 2851 2602
3 2019 3031 180 2851 2595 3031 180 2851 2595
4 2020 3020 203 2817 2596 3020 203 2817 2596
5 2021 3032 226 2806 2610 3032 226 2806 2610
6 2022 3051 248 2803 2631 3051 248 2803 2631
7 2023 3068 270 2798 2651 3068 270 2798 2651
8 2024 3095 269 2826 2667 3095 269 2826 2667
9 2025 3115 267 2848 2685 3115 267 2848 2685
10 2026 3136 266 2870 2707 3136 266 2870 2707

(a) Winter load reference is to peak loads which follow the summer peak load.
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Customer

2010 Mercantile Customer Adjustment *
Customer A

Customer B

Customer C

Customer D

Customer E

Customer F

Customer G

Total 2010 Adjustment

2011 Mercantile Customer Adjustment *
Customer H

Customer |

CustomerJ

Customer K

Customer L

Customer M

Customer N

EER Exemption Applications

Total 2011 Adjustment

2012 Mercantile Customer Adjustment *
Customer O

Customer P

Customer Q

Customer R

Customer S
Customer T

Customer U

Customer V

Customer W

Customer X

Customer Y

Customer Z

Customer AA
Customer AB

Total 2012 Adjustment
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2015 Benchmark Report
Adjustment for Mercantile Customers
| Demand Savings (kW) Energy Savings (kWh)
2012 2013 2014 2012 2013 2014

499.4 499.4 499.4 1,914,690 1,914,690 1,914,690
13.2 13.2 13.2 202,161 202,161 202,161
294.5 294.5 294.5 959,998 959,998 959,998
91.5 91.5 91.5 91,554 91,554 91,554
261.5 261.5 261.5 261,565 261,565 261,565
237.0 237.0 237.0 1,000,430 1,000,430 1,000,430
97.1 97.1 97.1 526,864 526,864 526,864
1,494.2 1,494.2 1,494.2 4,957,262 4,957,262 4,957,262
108.7 108.7 108.7 952,131 952,131 952,131
120.5 120.5 120.5 620,513 620,513 620,513
1925 1925 192.5 958,979 958,979 958,979
8.1 8.1 8.1 40,600 40,600 40,600
137.9 137.9 137.9 996,566 996,566 996,566
275.2 275.2 275.2 233,127 233,127 233,127
39.6 39.6 39.6 141,247 141,247 141,247
2,053.1 2,257.1 2,473.6 10,553,662 11,777,911 13,169,576
2,935.6 3,139.6 3,356.1 14,496,825 15,721,074 17,112,739
57.1 57.1 57.1 499,656 499,656 499,656
406.3 406.3 406.3 210,142 210,142 210,142
13.7 13.7 13.7 171,581 171,581 171,581
2.3 2.3 2.3 44,855 44,855 44,855
44.4 44.4 44.4 329,770 329,770 329,770
158.0 158.0 158.0 785,861 785,861 785,861
31.7 31.7 31.7 38,516 38,516 38,516
1,719.8 1,719.8 1,719.8 1,120,905 1,120,905 1,120,905
144.4 144.4 144.4 123,863 123,863 123,863
517.3 517.3 517.3 2,269,477 2,269,477 2,269,477
162.1 162.1 162.1 209,352 209,352 209,352
312.8 312.8 312.8 201,505 201,505 201,505
- - - 43,804 43,804 43,804
365.0 365.0 365.0 300,316 300,316 300,316
3,934.9 3,934.9 3,934.9 6,349,603 6,349,603 6,349,603

* These Mercantile Applications (except the EER exemption applications) were approved by the Commission in 2010, 2011, 2012, 2013, 2014, and
2015 respectively under the 60 day automatic approval, pursuant to the Commission's pilot program for Mercantile Customers as established in
Case No. 10-834-EL-EEC. These adjustments are prorated and based on the timeframe that the energy efficiency was achieved. The EER
exemption applications were approved by the Commission in 2011 for exemption from DP&L's Energy Efficiency Rider.
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Customer

2013 Mercantile Customer Adjustment *
Customer AC
Customer AD
Customer AE
Customer AF
Customer AG
Customer AH
Customer Al
Customer AJ
Customer AK
Customer AL
Customer AM
Customer AN
Customer AO
Customer AP
Customer AQ
Customer AR
Customer AS
Customer AT
Customer AU
Customer AV
Customer AW
Customer AX
Total 2013 Adjustment

2014 Mercantile Customer Adjustment *
Customer AY
Customer AZ
Customer BA
Customer BB
Customer BC
Customer BD
Customer BE
Customer BF
Customer BG
Customer BH
Customer Bl

Customer BJ

Customer BK
Customer BL
Customer BM

Total 2014 Adjustment
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2015 Benchmark Report
Adjustment for Mercantile Customers
| Demand Savings (kW) Energy Savings (kWh)
2012 2013 2014 2012 2013 2014

8.2 8.2 8.2 86,204 86,204 86,204
8.2 8.2 8.2 127,922 129,307 129,307
48.8 48.8 48.8 599,123 599,123 599,123
22.8 22.8 22.8 84,096 84,096 84,096
3.3 3.3 3.3 10,207 10,207 10,207
204.1 204.1 204.1 542,722 542,722 542,722
24.0 24.0 24.0 189,623 189,977 189,977
405.9 405.9 405.9 2,126,547 2,126,547 2,126,547
- 33.0 33.0 - 128,859 154,080
218.3 218.3 218.3 216,992 216,992 216,992
200.8 200.8 200.8 540,896 540,896 540,896
123.6 123.6 123.6 54,750 54,750 54,750
171.2 171.2 171.2 423,159 423,159 423,159
41.0 41.0 41.0 104,383 104,383 104,383
49.8 49.8 49.8 368,815 368,815 368,815
- 179.6 179.6 22,615 56,845 56,845
6.5 6.5 6.5 35,395 35,395 35,395
88.8 193.0 193.0 170,839 420,485 420,485
- 29.1 29.1 - 46,409 59,532
19.2 231 231 250,906 310,768 310,768
670.1 670.1 670.1 883,003 883,003 883,003
649.0 649.0 649.0 1,339,124 1,339,124 1,339,124
2,963.6 3,313.4 3,313.4 8,177,321 8,698,066 8,736,410
1,165.8 1,165.8 1,165.8 227,155 227,155 227,155
- 230.5 230.5 - 62,182 62,687
- 3.7 3.7 915 7,004 7,004
1.6 2.5 2.5 3,403 5,850 5,850
- 2.3 2.3 47,717 188,773 188,773
- 37.2 37.2 - 99,294 198,588
- - 30.5 - - 367,804
- 10.6 10.6 - 44,362 115,403
- - 30.0 - 37,922 135,168
- 308.3 308.3 4,132 139,753 139,753
- 62.7 62.7 - 366,243 427,286
- - 41.8 - 4,208 173,925
- - 40.0 - - 214,461
- 7.1 7.1 - 18,592 44,055
- 30.7 30.7 11,897 138,154 138,154
1,167.4 1,861.4 2,003.7 295,219 1,339,492 2,446,066

* These Mercantile Applications (except the EER exemption applications) were approved by the Commission in 2010, 2011, 2012, 2013, 2014, and
2015 respectively under the 60 day automatic approval, pursuant to the Commission's pilot program for Mercantile Customers as established in
Case No. 10-834-EL-EEC. These adjustments are prorated and based on the timeframe that the energy efficiency was achieved. The EER
exemption applications were approved by the Commission in 2011 for exemption from DP&L's Energy Efficiency Rider.
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Customer

2015 Mercantile Customer Adjustment *
Customer BN
Customer BO
Customer BP

Customer BQ
Customer BR
Customer BS

Customer BT
Customer BU
Customer BV
Customer BW
Customer BX
Customer BY

Total 2015 Adjustment

Total Adjustment (All Years)
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2015 Benchmark Report
Adjustment for Mercantile Customers
| Demand Savings (kW) Energy Savings (kWh)
2012 2013 2014 2012 2013 2014
- - 22.9 - - 55,295
173.2 173.2 173.2 194,532 194,532 194,532
96.0 96.0 96.0 104,887 104,887 104,887
- - 0.2 - - 24,453
- 200.9 200.9 - 1,216,257 1,615,884
- - - 3,391 39,384 39,384
- - 8.0 - - 32,740
- - - - - 218
- - - - - 731,528
- - - - - 1,647
- 14.3 15.6 8,933 146,396 245,924
- 295.7 295.7 - 171,058 462,249
269.2 780.1 812.5 311,743.0 1,872,514.0 3,508,741.0
12,764.9 14,523.6 14,914.8 34,587,973.3 38,938,011.0 43,110,820.6

* These Mercantile Applications (except the EER exemption applications) were approved by the Commission in 2010, 2011, 2012, 2013, 2014, and
2015 respectively under the 60 day automatic approval, pursuant to the Commission's pilot program for Mercantile Customers as established in
Case No. 10-834-EL-EEC. These adjustments are prorated and based on the timeframe that the energy efficiency was achieved. The EER
exemption applications were approved by the Commission in 2011 for exemption from DP&L's Energy Efficiency Rider.
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2012 Weather Normalization
2012 Actual Calendar Retail Sales
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec YTD
Residential Non-Heating 329,303 260,920 236,382 201,656 270,233 340,123 459,607 418,632 213,603 196,142 269,131 296,898 3,492,630
Residential Heating 243,991 197,327 134,751 103,378 104,160 112,887 141,893 112,739 92,222 112,065 169,646 195,421 1,720,480 Peak
Total Residential 573,294 458,247 371,133 305,034 374,393 453,010 601,500 531,371 305,825 308,207 438,777 492,319 5,213,110 MW
July
Commercial 314,708 284,805 279,806 278,358 318,225 341,967 371,142 351,883 303,745 300,496 272,913 291,068 3,709,116 Actual
Industrial 300,825 308,639 293,420 301,278 338,663 311,766 326,712 306,547 309,384 324,197 273,857 272,105 3,667,393 3046
Public Authorities 113,426 104,904 102,945 103,948 116,891 114,807 130,904 120,297 118,697 111,400 98,157 103,651 1,340,027
Street Railway 110 161 144 131 135 145 126 133 134 130 149 137 1,635 Load Factor®
Street Lighting 6,156 5,695 5,639 5,488 5,620 5,417 5,273 5,477 5,466 5,802 5,571 5,910 67,514 55.55%
Total Non-Residential 735,225 704,204 681,954 689,203 779,534 774,102 834,157 784,337 737,426 742,025 650,647 672,871 8,785,685
ITotaI Retail 1,308,519 1,162,451 1,053,087 994,237 1,153,927 1,227,112 1,435,657 1,315,708 1,043,251 1,050,232 1,089,424 1,165,190 13,998,795 I
2012 WN Calendar Retail Sales
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec YTD
Residential Non-Heating 343,285 275,532 254,842 209,117 210,663 292,106 323,008 402,351 213,966 193,718 265,049 319,630 3,303,267
Residential Heating 274,576 232,396 215,869 110,804 92,445 102,468 111,216 109,073 90,846 105,733 159,815 250,812 1,856,053
Total Residential 617,861 507,928 470,711 319,921 303,108 394,574 434,224 511,424 304,812 299,451 424,864 570,442 5,159,320 WN Peak’
MW
Commercial 326,725 293,741 274,647 278,687 294,259 331,512 334,485 347,512 312,018 300,496 271,907 303,863 3,669,852 July
Industrial 300,825 308,639 293,420 301,278 338,663 311,766 326,712 306,547 309,384 324,197 273,857 272,105 3,667,393 WN
Public Authorities 115,910 105,368 102,945 103,948 114,712 113,622 127,316 119,869 119,304 111,400 98,157 103,651 1,336,202 2872
Street Railway 110 161 144 131 135 145 126 133 134 130 149 137 1,635
Street Lighting 6,156 5,695 5,639 5,488 5,620 5417 5273 5477 5,466 5,802 5,571 5,910 67,514
Total Non-Residential 749,726 713,604 676,795 689,532 753,389 762,462 793,912 779,538 746,306 742,025 649,641 685,666 8,742,596
ITotaI WN Retail Sales 1,367,587 1,221,532 1,147,506 1,009,453 1,056,497 1,157,036 1,228,136 1,290,962 1,051,118 1,041,476 1,074,505 1,256,108 13,901,916 I

All sales in MWh
'peak Load Factor is calculated by dividing peak month sales by the number of hours in the month then dividing the result by the peak demand [peak month sales/hours in month)/peak demand]
“Weather normalized peak is calculated by applying the peak load factor to the normalized peak month sales [(peak month sales/hours in month)/peak month load factor]
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2013 Weather Normalization

2013 Actual Calendar Retail Sales

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec YTD
Residential Non-Heating 316,265 265,323 274,263 230,274 233,045 307,448 347,834 374,566 257,868 212,217 263,008 319,853 3,401,964
Residential Heating 244,843 224,362 214,782 126,429 96,382 104,859 115,411 115,331 95,137 107,897 178,491 234,720 1,858,644
Total Residential 561,108 489,685 489,045 356,703 329,427 412,307 463,245 489,897 353,005 320,114 441,499 554,573 5,260,608
Commercial 302,243 282,791 295,728 273,880 314,703 326,453 348,457 350,708 310,784 312,051 289,055 299,216 3,706,069
Industrial 273,439 265,924 291,120 281,472 322,820 303,780 314,784 324,711 300,197 328,967 285,983 261,106 3,554,303
Public Authorities 112,144 99,403 109,967 101,361 116,320 112,968 123,388 117,770 116,384 114,881 101,596 101,307 1,327,489
Street Railway 195 372 379 343 259 314 321 348 297 334 344 408 3,914
Street Lighting 5,865 5,587 1,439 1,193 1,358 1,220 1,153 1,364 1,263 1,588 1,425 1,729 25,184
Total Non-Residential 693,886 654,077 698,633 658,249 755,460 744,735 788,103 794,901 728,925 757,821 678,403 663,766 8,616,959
ITotaI Retail 1,254,994 1,143,762 1,187,678 1,014,952 1,084,887 1,157,042 1,251,348 1,284,798 1,081,930 1,077,935 1,119,902 1,218,339 13,877,567 I
2013 WN Calendar Retail Sales
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec YTD

Residential Non-Heating 330,314 266,267 259,773 230,185 192,962 290,787 353,720 356,576 228,336 196,959 256,617 324,156 3,286,652
Residential Heating 275,909 226,545 175,541 134,969 87,687 101,299 116,817 111,432 88,357 108,932 162,939 245,010 1,835,437
Total Residential 606,223 492,812 435,314 365,154 280,649 392,086 470,537 468,008 316,693 305,891 419,556 569,166 5,122,089
Commercial 314,351 283,522 289,327 273,880 302,919 323,241 350,395 346,903 305,347 305,906 287,364 302,226 3,685,381
Industrial 273,439 265,924 291,120 281,472 322,820 303,780 314,784 324,711 300,197 328,967 285,983 261,106 3,554,303
Public Authorities 114,664 99,517 109,967 101,361 115,164 112,564 123,552 117,323 115,742 113,885 101,596 101,631 1,326,966
Street Railway 195 372 379 343 259 314 321 348 297 334 344 408 3,914
Street Lighting 5,865 5,587 1,439 1,193 1,358 1,220 1,153 1,364 1,263 1,588 1,425 1,729 25,184
Total Non-Residential 708,514 654,922 692,232 658,249 742,520 741,119 790,205 790,649 722,846 750,680 676,712 667,100 8,595,748
ITotaI WN Retail Sales 1,314,737 1,147,734 1,127,546 1,023,403 1,023,169 1,133,205 1,260,742 1,258,657 1,039,539 1,056,571 1,096,268 1,236,266 13,717,837 I

All sales in MWh
peak Load Factor is calculated by dividing peak month sales by the number of hours in the month then dividing the result by the peak demand [peak month sales/hours in month)/peak demand]

2Weather normalized peak is calculated by applying the peak load factor to the normalized peak month sales [(peak month sales/hours in month)/peak month load factor]
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2014 Weather Normalization

2014 Actual Calendar Retail Sales

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec YTD
Residential Non-Heating 344,066 302,806 270,713 213,384 230,895 320,599 333,323 327,616 256,978 191,194 268,178 318,492 3,378,244
Residential Heating 316,577 260,233 219,245 119,438 103,018 106,794 108,817 109,872 91,454 104,127 184,568 228,003 1,952,146
Total Residential 660,643 563,039 489,958 332,822 333,913 427,393 442,140 437,488 348,432 295,321 452,746 546,495 5,330,390
Commercial 327,879 294,965 301,979 268,523 306,704 334,330 343,401 337,738 303,818 301,823 286,924 305,103 3,713,187
Industrial 296,466 267,929 300,504 291,207 314,237 322,997 308,066 325,156 303,563 352,938 298,939 270,385 3,652,387
Public Authorities 111,264 99,422 107,511 99,471 113,973 111,794 116,665 117,156 110,431 107,621 95,748 98,743 1,289,799
Street Railway 397 391 371 310 291 255 493 (15) 276 305 299 333 3,706
Street Lighting 1,728 1,399 1,397 1,175 1,406 1,242 1,153 1,268 1,215 1,539 1,405 1,730 16,657
Total Non-Residential 737,734 664,106 711,762 660,686 736,611 770,618 769,778 781,303 719,303 764,226 683,315 676,294 8,675,736
ITotaI Retail 1,398,377 1,227,145 1,201,720 993,508 1,070,524 1,198,011 1,211,918 1,218,791 1,067,735 1,059,547 1,136,061 1,222,789 14,006,126 I
2014 WN Calendar Retail Sales
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec YTD

Residential Non-Heating 327,685 285,470 259,874 224,237 183,707 262,196 414,365 289,300 258,009 195,780 253,936 331,397 3,285,956
Residential Heating 285,784 223,070 188,822 137,411 91,643 93,499 127,399 101,191 91,331 109,298 149,425 259,493 1,858,366
Total Residential 613,469 508,540 448,696 361,648 275,350 355,695 541,764 390,491 349,340 305,078 403,361 590,890 5,144,322
Commercial 310,071 278,917 297,451 268,523 295,232 318,773 365,784 327,720 308,666 301,224 282,289 313,368 3,668,018
Industrial 296,466 267,929 300,504 291,207 314,237 322,997 308,066 325,156 303,563 352,938 298,939 270,385 3,652,387
Public Authorities 111,264 99,422 107,511 99,471 113,973 111,794 116,665 117,156 110,431 107,621 95,748 98,743 1,289,799
Street Railway 397 391 371 310 291 255 493 (15) 276 305 299 333 3,706
Street Lighting 1,728 1,399 1,397 1,175 1,406 1,242 1,153 1,268 1,215 1,539 1,405 1,730 16,657
Total Non-Residential 719,926 648,058 707,234 660,686 725,139 755,061 792,161 771,285 724,151 763,627 678,680 684,559 8,630,567
ITotaI WN Retail Sales 1,333,395 1,156,598 1,155,930 1,022,334 1,000,489 1,110,756 1,333,925 1,161,776 1,073,491 1,068,705 1,082,041 1,275,449 13,774,889 I

All sales in MWh
peak Load Factor is calculated by dividing peak month sales by the number of hours in the month then dividing the result by the peak demand [peak month sales/hours in month)/peak demand]

2Weather normalized peak is calculated by applying the peak load factor to the normalized peak month sales [(peak month sales/hours in month)/peak month load factor]
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Weather Normalization Factors

Actual Calendar Retail Weather Normalized Energy Weather

Year M Retail Sales’ Normalization Factor®
(a) (b) (c)

2012 13,998,795 13,901,916 0.99308

2013 13,877,567 13,717,837 0.98849

2014 14,006,126 13,774,889 0.98349

Actual System Peak Weather Normalized Demand Weather

Demands’ Peak Demands’ Normalization Factor®
2012 3,046 2,872 0.94288
2013 2,937 2,822 0.96084
2014 2,756 2,771 1.00544

' Workpaper D, Pages 1-3.
2 Weather normalization sales and peaks are based on normal

heating and cooling degree day adjustments (Workpaper D, Pages 1-3).

3 Weather normalization factor (c)= (b)/(a).
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Executive Summary

In 2013, Dayton Power and Light (DP&L) filed a three-year Energy Efficiency and Demand Response Plan

outlining a portfolio of residential and business programs in response to Senate Bill 221 (S.B. 221). This
plan articulated the continuation of programs established in DP&L’s first three-year portfolio plan, filed

in 2010 and ultimately approved by the Public Utilities Commission of Ohio.

DP&L selected Cadmus to evaluate its residential and commercial energy-efficiency portfolio for the
2015 program year. This document summarizes the results from evaluation of the 2015 programs.

Primary impact evaluation objectives included the following:

e Assess the appropriateness of the programs’ gross ex ante claimed savings;

e Calculate gross ex post saving estimates; and

e Determine program and portfolio cost-effectiveness.

Primary process evaluation objectives included:

e Assess overall satisfaction with select programs; and

e Identify any program design and delivery changes that would improve performance with select

programs.

Table 1 provides saving results by program, both as ex ante claimed and evaluated adjusted gross.

Adjusted gross energy savings exceeded filed program goals (112%). Adjusted gross demand reduction

fell just shy of the filed program goals with 91% of the demand reduction goal.

Program

Lighting

Appliance Recycling
Low-Income (OPAE)*
HVAC Rebates

Be E3 Smart

Prescriptive
Custom

Small Business Direct
Install (SBDI)
Appliance Rebate
Low-Income (PWC)*
Total

Table 1. Portfolio Evaluation Results

2015 Program Goals

Ex Ante Claimed

Savings

Residential

50,573,236 6,044 50,864,843 6,088
4,273,944 757 5,232,325 817
1,083,240 162 1,536,221 195
8,814,339 2,712 9,602,721 1,656
2,376,762 20 4,204,437 287
Commercial and Industrial
54,446,250 9,636 78,555,936 | 13,040
28,143,971 5,163 16,483,813 2,126

Pilot Programs
Not Filed** | Not Filed** 854,829 299
Not Filed** | Not Filed** 476,548 65
Not Filed** | Not Filed** 157,974 24
149,711,742 24,498 | 167,969,648 24,596

Verified Gross Savings

51,346,721 6,146
5,144,135 797
1,536,221 195
9,602,721 1,656
4,204,437 287

76,628,434 12,617

16,483,813 2,126

854,829 299
476,548 65
157,974 24
166,435,834 24,210

Adjusted Gross
Savings

50,413,429
3,620,470
1,345,730
9,490,639
4,162,367

80,583,691
16,561,765

776,118

528,883
157,974
167,641,066

5,311
567
170

1,619
281

11,882
2,029

313
49

22,244




*Two Low Income Weatherization programs were implemented in 2015: one by the Ohio Partners for Affordable
Energy (OPAE) and one by People Working Cooperatively (PWC).

**Pilot program funding was established in the 2013-2015 Portfolio Plan, but energy saving goals were not
established.

Table 2 provides program and portfolio-level realization rates, comparing adjusted gross savings and
demand reduction against ex ante.

Table 2. Portfolio Realization Rates

T eogam L kwn ||

Residential
Lighting 99% 87%
Appliance Recycling 69% 69%
Low-Income (OPAE) 88% 88%
HVAC Rebates 99% 98%
Be E3 Smart 99% 98%
Non-Residential
Prescriptive 103% 91%
Custom 100% 95%
Pilot Programs
Small Business Direct Install 91% 105%
Appliance Rebate 111% 75%
Low-Income (PWC) 100% @ 100%
Total 100% 90%

Cadmus found portfolio-level realization rates of 100% for energy and 90% for demand reductions,
compared to ex ante claimed savings. Both the energy and demand realization rates align with
realization rates observed in previous evaluation efforts. The demand realization rate has consistently
fallen below the energy realization rates. Low demand realization rates for almost every program drove
this trend: eight out of ten programs had demand realization rates below 100%. The ex ante savings
adhere to outdated assumptions in the Ohio Technical Reference Manual (TRM). Applying the Ohio TRM
savings is a reasonable approach for DP&L and adheres to Ohio Commission policy. However, some of
the Ohio TRM’s inaccurate assumptions and methodologies drive a significant portion of the low
program realization rates.

The Residential Lighting and Nonresidential Prescriptive programs have the most significant impact on
the portfolio demand reduction, accounting for about three-quarters of portfolio adjusted demand
reduction. The portfolio demand reduction realization rate of 90% was caused by lower evaluated
coincidence factors and a smaller percentage of residential bulbs allocated to the commercial program
than previous years. Figure 1 and Figure 2 provide additional details.
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Figure 1. Historical Portfolio-Level Ex Ante and Adjusted Gross kWh Savings Realization Rates
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Figure 2. Historical Portfolio-Level Ex Ante and Adjusted Gross kW Savings Realization Rates
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In general, DP&L has achieved realization rates very close to 100% for energy savings and just slightly
under that for demand in all years, except 2009 (when the programs started). In general, differences
between ex ante claimed and adjusted gross saving resulted from differences in calculation
methodology, data sources available at the time, or both.

Of the seven programs with filed kWh goals, five achieved them (compared against adjusted gross
savings). Exceptions included the Appliance Recycling and Nonresidential Custom programs. These
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programs produced less-than-expected savings. The Nonresidential Custom program participation
fluctuates each year and was lower than previous years in 2015. For the Appliance Recycling program,
the overall trend in decreased unit age and the energy standards of the early 1990s made a large impact
on decreased savings per unit.

The overall portfolio proved cost-effective, with a total resource cost (TRC) of 1.78 and a utility cost test
(UCT) of 3.51. As with the previous evaluation, individual residential programs fell below the 1.0 TRC
benefit/cost ratio, including the Residential HVAC Rebate and the Residential Low Income programs. The
HVAC Rebate program, however, proved cost-effective for the UCT. The Nonresidential Prescriptive,
Custom and SBDI programs proved cost-effective from both TRC and UCT perspectives. Consistent with
the previous two evaluations, Cadmus used ex ante savings to calculate cost-effectiveness results.

Cadmus primarily focused 2015 process activities on the newer programs to determine customer
satisfaction, identify potential program design improvements and refine impact evaluation parameters.
Cadmus investigated the nonresidential midstream lighting channel by implementing an online survey.
The survey collected primary data from program participants which informed the analysis to determine
a program-level in-service rate. Surveys and interviews from previous evaluations for the longer
standing programs, such as the Residential Lighting and Nonresidential Prescriptive programs, have
consistently shown trends of high satisfaction levels for most delivery elements (e.g., rebate amounts,
energy savings, incented equipment, and overall program experiences).

Cadmus performed a billing analysis of the long-running low income program implemented by OPAE.
The billing analysis largely confirmed the ex ante savings, revealing an energy and demand realization
rate of 88%. The billing analysis results show that refrigerator, freezer, lighting, and HVAC ex ante
savings estimates are reasonable, while the air sealing, insulation, and water-heating ex ante savings
may be overestimating actual savings.

DP&L continued to diversify its portfolio, adding two residential pilot programs (Appliance Rebate and a
second Low-Income program implemented by PWC) and completing the nonresidential SBDI pilot
program that kicked-off in 2014. Both the impact and process evaluation pieces revealed a successful
first year for the Appliance Rebate pilot: the program’s ex ante and adjusted savings exceeded energy
savings goals and interviews and surveys suggest a smooth program design and implementation with
satisfied customers. The evaluation found that PWC’s Low-Income program experienced a slow start:
the program had difficulty identifying eligible participants that were DP&L customers with electric heat
and there was a disconnect between DP&L and PWC regarding data collection expectations. After few
check-in meetings with DP&L, PWC and Cadmus, the program made some adjustments and showed
momentum closing out 2015.

Conclusions
DP&L has historically utilized the evaluation process to its fullest extent. Each year, as evaluations
provide feedback, DP&L has adjusted program design and delivery accordingly. DP&L has effectively
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optimized evaluation results and recommendations to enhance the delivery of their services to program
participants. As a result, realization rates have been converging to near 100%.

Using deemed values to estimate project savings that are based on the best, current knowledge is
common, industry practice. In some cases, these savings estimates prove inaccurate for individual
projects or measures, but in aggregate they estimate overall savings well. Evaluation results for these
projects provide timely feedback to make course corrections either in the delivery method or the
estimated savings. DP&L has always been exemplary in utilizing these evaluation results to make such
corrections across the portfolio and for individual programs.

The Ohio TRM was established in 2010 for electric and gas utilities in the state of Ohio. The intention of
the TRM was to provide a consistent framework for characterizing measure level energy estimates and
assumptions for electric and gas utilities to use for planning and reporting purposes. Many utilities,
including DP&L, use the TRM to forecast measure level saving estimates and impacts. The TRM was
developed with the best, current information and also provided recommendations for ongoing updates
and maintenance. However, few updates have been made since the document’s inception, resulting in
many out of date savings assumptions and/or data. This outdated information drives much of DP&L’s
low measure realization rates because the evaluated savings employ updated assumptions and data.
Cadmus recommends the Public Utility Commission of Ohio investigate options for updating the TRM.

In summary, Cadmus found DP&L’s overall accounting of energy savings and demand reduction to
adhere to best practices and found nothing beyond what, in our professional opinion, is expected. As is
normal, Cadmus identified areas where incremental changes could improve program offerings and
implementation, and are noted throughout the evaluation report.




Introduction and Purpose of the Study

For the impact evaluations, Cadmus assessed and documented program savings, including the gross
savings relative to ex ante claimed saving values.

For the process evaluations, Cadmus sought to achieve the following:

e Document satisfaction and feedback from the perspectives of participants, and program and
implementation staff for select programs

e Provide timely feedback to enable program process improvements

Table 3 provides the evaluation effort’s general researchable questions and supporting activities. The
sections that follow present program-specific researchable questions.

Table 3. Overall Researchable Questions and Supporting Activities

Researchable Question Activity Used to Address Question

. . * Program and implementation staff interviews
What changes to design and delivery would .
. e Participant customer surveys
improve program performance? .
* Program database review

How effective have the programs been in recruiting . . . .
. * Program and implementation staff interviews
and training market actors?
What barriers exist to increased customer . . . .
L . ¢ Program and implementation staff interviews
participation, and how effectively do the programs

e Participant customer surveys
address those barriers?

* Program database review
¢ Data verification
e Site visits
What gross and demand reductions did the
. ¢ Telephone surveys
programs achieve? . . .
¢ Engineering analysis
¢ Billing analysis
® Regression analysis
How satisfied were customer and market actors o
. e Participant customer surveys
with the program?
Were the programs cost-effective? Was the

tfoli t-effective? ¢ Cost-effectiveness tests
portfolio cost-effective?

Overall Evaluation Methodology

Cadmus evaluated each program using a unique set of techniques and activities. Primary evaluation
activities included the following:

e Using engineering calculations to verify program ex ante claimed savings and to determine adjusted
program gross kWh savings and kW reductions.

e Performing site visits to verify measure installations.
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e Conducting a detailed review of project documentation, calculations, audit reports,
and assumptions.

e Conducting telephone surveys with participants to evaluate program processes and to inform the
impact evaluation.

e Conducting a billing analysis for low-income participants.

e Benchmarking important metrics from each program evaluation against those from recent
comparable programs to provide additional context in interpreting the results.

The tables in the program sections below present the following:

e Ex Ante Claimed Gross Savings: Savings based on ex ante participation and calculation assumptions.
Dayton Power and Light (DP&L) used multiple sources for claimed savings—primarily the State of
Ohio Energy Efficiency Technical Reference Manual (Ohio TRM),* and results from previous Cadmus
evaluation work. Therefore, ex ante savings and adjusted gross savings may be similar when DP&L
applies preliminary evaluation results. Appendix J provides a detailed summary of the sources of ex
ante claimed savings by measure.

e Verified Gross Savings: Savings resulting from adjustments to ex ante participation, based on phone
or on-site verification. The unit energy savings (UES) estimation approach (e.g., Ohio TRM or
deemed savings) remained the same as ex ante claimed savings.

e Adjusted Gross Savings: Savings due to adjustments in ex ante participation, based on phone or on-
site verification, and adjustments to UES and per-unit demand reduction estimates, based on
engineering reviews of savings, statistical models, or other approaches.’

Adjusted gross savings represent final evaluated ex post gross saving estimates. Each program-specific
section provides a detailed explanation of adjustments made to calculate verified and adjusted
gross savings.

1 The Ohio TRM was filed August 6, 2010, under Case No. 09-0512-GE-UNC.

In several cases using Ohio TRM calculations or assumptions, Cadmus incorporated feedback from the Joint
Objections and Comments to the August 6, 2010, Technical Resource Manual from Ohio Edison Company, the
Cleveland Electric llluminating Company, the Toledo Edison Company, Columbus Southern Power Company,
Ohio Power Company, Duke Energy Ohio, Inc., DP&L, and Industrial Energy Users-Ohio, filed November 3,
2010, in PUCO Case No. 09-512-GE-UNC (Ohio TRM Joint Objections and Comments). Where appropriate, the
text notes this.
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Threats to Validity

Known threats to this evaluation’s validity, possible bias sources, and the methods used to address

these issues include the following:

For the Appliance Recycling Program (ARP), Cadmus assessed sources of uncertainty and bias
resulting from differences in the implementer’s assessment of appliance characteristics, specifically
the age and usage of units. Implementer staff may receive different training in regard to recognizing
qualifying units (e.g., age, working condition), all of which would be uploaded into the tracking
database, thus potentially causing bias.

Across all programs, to address telephone survey nonresponse bias, Cadmus utilized survey best
practices, including: calling at different times of day; calling on weekends; and scheduling callbacks.

In all cases using regression models, Cadmus made every attempt to guard against errors associated
with omitted variables, improper functional forms, and inclusion of erroneous data.

Across all program, Cadmus implemented thorough quality control processes, ensuring multiple
reviews and reviewers for every analysis and write-up.

The new pilot programs introduce uncertainty into the evaluation by virtue of the limited years of
data: DP&L and the evaluation team have less history with these program compared to some of the
longer running programs. The evaluation addressed this inherent uncertainty by increasing scrutiny
through the process evaluation activities.
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Description of Programs Covered in Study

In 2015, DP&L offered 10 programs: five residential, two commercial and industrial, and three pilot
programs (the evaluation did not include mercantile customer participation or associated savings, but
Cadmus did calculate cost-effectiveness for this program). Table 4 provides reported participation, per
program.

Table 4. Claimed Program Participants

Lighting 1,584,471 | CFLs and LEDs sold*

Appliances recycled in residential /

Appliance Recycling 3,610/ 82 . . o

nonresidential applications
Low-Income (OPAE) 568 Homes
HVAC Rebate 8,438 | Equipment rebated
Be E3 Smart 9,298 | Energy Education Kits Distributed

L Prescriptive projects completed / Midstream

Prescriptive 1,257 / 75,235/ 79,224

lamps sold / Upstream lamps sold
Custom 114 | Projects completed
SBDI 46 /54  100% / 75% rebate projects completed
Appliance Rebate 2,844 ' Rebates
Low-Income (PWC) 175 | Projects completed

*Reflects 95% of all bulbs sold through the Residential Lighting Program. The remaining 5% were allocated to the
nonresidential prescriptive program’s ex ante savings.

The 2015 DP&L Annual Portfolio Status Report presents program overviews in the program-specific
sections.




Appliance Rebate Pilot Program

This chapter describes the evaluation approach, detailed findings, conclusions, and recommendations
for the Residential Appliance Rebate Pilot Program. Piloted for the first time in 2015, the Residential
Appliance Rebate pilot was designed to increase awareness and sales of ENERGY STAR refrigerators,
clothes washers, and Wi-Fi enabled thermostats by offering rebates following purchases. The program
offered a rebate of $50 for each ENERGY STAR-certified appliance. The program limited rebate eligibility
for up to two quantities of each appliance type. Qualifying appliances included residential clothes
washers, refrigerators, and Wi-Fi thermostats. To qualify, applicants were required to be residential
customers within DP&L’s service territory and were required to purchase eligible appliances between
July 1, 2015, and October 31, 2015. The applicant could submit a paper or online application.

Evaluation Overview

Table 5. Key Researchable Questions
What gross electric savings and peak demand reductions result? e Participant customer surveys
What are customer satisfaction levels with the rebate program? e Participant customer surveys
Was it simple to obtain and provide the information required to receive = e Participant customer surveys
rebates? e Stakeholder interviews
What are the most common ways customers are finding out about the e Participant customer surveys
promotion? e Stakeholder interviews

Is the pilot cost-effective? o Cost-effectiveness analysis

Detailed Evaluation Findings

DP&L surpassed its participation goal of engaging 2,250 participants (achieving 2,812 unique pilot
program participants). The program nearly exceeded its contracted savings goals of 380,000 kWh and 50
kW? by achieving 528,883kWh in adjusted savings and 48.80kW in adjusted demand reduction. Adjusted
gross savings represented realization rates of 111% and 28% against ex ante claimed energy savings and
demand reduction, respectively.

DP&L met four program objectives through the pilot program’s launch:

e Promoting ENERGY STAR-rated appliances
e Cultivating customer satisfaction
e Helping families save energy

e Promoting awareness of DP&L’s other energy efficiency programs

% These goals were not filed with Public Utilities Commission of Ohio

10
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The following key findings relate to the impact and process evaluation:

e Table 6 provides program ex ante claimed, verified, and adjusted gross savings and demand
reduction, broken down by appliance type.

Table 6. Residential Appliance Program Claimed and Achieved Energy Savings

Ex Ante Claimed Verified Gross . X
. ) . Adjusted Gross Savings
Appliance Type Savings Savings

Refrigerators 156,626 28 156,626 28 69,166 12 +1.3%/+14.2
Clothes Washers 271,488 38 271,488 38 345,751 37 +12.6%/ +10.0
Wi-Fi Thermostats 48,434 0 48,434 0 113,966 0 +22.2%/ N/A
Total** 476,548 65 476,548 65 528,883 49 +9.5%

*Precision at 90% confidence.
**Values in table may not sum to 100% exactly due to rounding

Key Impact Evaluation Findings:

e Refrigerator ex ante savings proved much higher in comparison to adjusted gross savings due to the
federal minimum efficiency standards used. The new minimum efficiency took effect in September
2014 for refrigerators (before the Appliance Rebate Program’s launch date). Therefore, Cadmus
used the minimum efficiency standards, based on the updated federal baseline, whereas the ex ante
values referred to the 2010 Ohio TRM and the previous federal standard.

o Similarly for clothes washers, the new federal baseline took effect March 7, 2015, shortly before the
Appliance Rebate Program’s launch. Therefore, Cadmus used the minimum efficiency standards,
based on the updated federal baseline, whereas the ex ante values refer to the 2010 Ohio TRM and
the previous federal standard. The new federal standard baseline was based on new metrics for
integrated modified energy factors (IMEF) and integrated water factor (IWF) as well as unit
configurations (front loading vs. top loading). The new metrics are more comprehensive than
previous MEF and water factor (WF) metrics- accounting for stand-by power consumption.

e Adjusted savings also varied from the ex ante savings because Cadmus employed algorithms from
the Mid-Atlantic TRM to calculate savings for each rebated unit. The participant survey informed the
savings calculations by providing inputs for the average number of annual wash cycles (311)—results
similar to the 320 cycles per year listed in the 2010 Ohio TRM. Though the new federal baseline
increased the minimum efficiency requirements, these changes resulted in increased energy savings
and a slight decrease in demand reduction.

e Per direction from DP&L, CLEAResult based ex ante savings on the deemed savings values in the
OHIO TRM for refrigerators and clothes washers and the lllinois TRM for Wi-Fi thermostat,
respectively. Cadmus performed engineering analyses to calculate the adjusted gross savings for
these measures.
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e For Wi-Fi thermostats, adjusted savings increased in comparison to ex ante savings. As the 2010
Ohio TRM did not contain a savings methodology for Wi-Fi/smart thermostats, the ex ante savings
referred to deemed savings values cited in the 2015 Illinois TRM. Due to weather-related factors,
that influenced the heating and cooling system inputs needed for the savings algorithms, Cadmus
used algorithms from the Wisconsin TRM v5.0 and replaced heating and cooling energy-savings
fractions, heating system capacities, and system efficiency ratings, based on survey results and on
findings from the Residential Heating and Cooling Rebate Program. Similar to DP&L’s ex ante
demand reduction calculation, Cadmus determined demand reductions of 0 kW for all thermostats
because the evaluation could not identify a credible CF to calculate kW for this measure.

Key Findings of Process Evaluation:

e The online participant survey results (n=228) indicated the majority of participants (84%) were
“highly satisfied” with the overall appliance rebate program. Twelve percent of surveyed
participants were “somewhat satisfied” with the overall programs.

e Three percent of surveyed participants indicated they were “not too satisfied” or “not at all
satisfied” with the program, stating that delays in receiving rebates caused their dissatisfaction.
Most dissatisfied participants reported not receiving the rebate amounts for as long as two
months from their application submission. This represented, however, a relatively small
percentage of surveyed participants. Cadmus confirmed this, based on application post-mark
dates and invoice issue dates (provided in the sample DP&L provided). As many as 96% of
participants stated they were “very satisfied” or “somewhat satisfied” with the time required to
receive rebate amounts following application submission. The majority of surveyed participants
(85%) said they received the incentive check in less than six weeks from the application date.

e When asked about whether they visited DP&L’s website to find methods for saving energy in
their homes, 48% of survey respondents answered “yes.” Of those visiting the website, 59%
found it “very easy” to find relevant data and 34% found it “somewhat easy.” Survey
respondents offered the following suggestions to improve the website:

= Assemble a centralized list of topics on same page

=  Provide intuitive and better headings to locate rebate information, other than “Save
Money.”

e When asked about customer satisfaction about appliances purchased, a majority of respondents
said they were “very satisfied” with their new appliances (e.g., 80% of refrigerator purchasers;
82% of clothes washer purchasers; and 95% of Wi-Fi thermostat purchasers).

e Participants cited retailers, bill inserts, and DP&L’s website as their top three sources for
learning about the Appliance Rebate program: 62% of respondents learned of the program from
retailers and store attendants; 20% learned of it through bill inserts; and 18% learned of it
through DP&L’s website.
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Evaluation Data Collection Methods

In evaluating the 2015 program, Cadmus used the approaches discussed below.

Participant Survey

In two rounds (i.e., August and November), DP&L provided Cadmus with a list of all program
participants. This list provided details about premise addresses, types of appliance purchased, makes
and models of appliances, and whether rebate applications were submitted by postal mail or e-mail.

Based on this, Cadmus developed an online survey and asked program participants (via e-mail) to visit
this survey to confirm their purchase of specific appliances. The survey asked participants about their
existing counterpart appliances, their appliance-usage habits, and their experience with the rebate
application and program in general. The e-mail survey went to all participants submitting the rebate
application via e-mail and any participants listing their e-mail addresses.

The survey’s design customized the survey questions for each respondent, asking only questions related
to the relevant appliance type they purchased. Upon launch, the survey allowed participants two weeks
to respond. A week after the launch, Cadmus sent e-mails to participants, reminding them about
responding to the survey. After closing the survey, Cadmus summarized the results, identifying the
frequencies for different answer choices. All survey respondents confirmed purchasing their appliance
type, make, and model, with the results matching DP&L’s records.

Engineering Analysis

Cadmus designed the survey instrument to identify type and manufacturer details for each appliance
purchased per each unique participant and asked the participant to confirm the data’s accuracy. Cadmus
confirmed appliances’ ENERGY STAR ratings, based on manufacturer names and model numbers.

The survey asked participants questions built around deriving input values for the savings algorithms.
For example, the survey asked customers that purchased clothes washer about their average number of
wash cycles per week. Cadmus used these data to calculate the average number of wash cycles per year
per unit. For inputs that could not be confirmed based on survey findings, Cadmus relied on inputs listed
in the 2010 Ohio TRM and the Mid-Atlantic TRM v5.0.

For savings associated with Wi-Fi thermostats, Cadmus relied on manufacturer data, but also drew
information from the Residential Heating and Cooling Rebate Program analysis, the 2010 Ohio TRM, and
the Mid-Atlantic TRM v5.0.

Stakeholder Interviews
Cadmus conducted two Appliance Rebate Program stakeholder interviews:

e One interview with two DP&L staff

e One interview with two implementer staff from CLEAResult
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These interviews explored program design and implementation, marketing and outreach, program
successes and challenges, and data tracking.

Impact Evaluation Methodology and Findings

The program offered rebates to customers who purchased ENERGY STAR certified appliances. Therefore,
program-related energy savings resulted from an ENERGY STAR appliance that uses less energy than the
federal standard baseline associated with the same appliance. To calculate savings related to
refrigerators and clothes washers, Cadmus employed the federal standard baselines shown in Table 7.

Table 7. Summary of Baseline Updates

Baseline Efficiency Updates Federal Standard Effective Date

Refrigerator September 15, 2014
Clothes Washer March 7, 2015

Refrigerators

Data Collection
Cadmus used model numbers of each rebated unit to obtain model parameters from the ENERGY STAR
refrigerator database; these included:

e Verification of ENERGY STAR certification

e Annual energy use of each efficient unit

e Annual energy use of the federal baseline unit

Cadmus used these algorithms and inputs from the 2010 Ohio TRM in conjunction with savings listed for
each model in the ENERGY STAR database of qualified products.

Analysis

Consistent with the implementation dates shown in Table 7, Cadmus used the recent federal standard,
in place September 15, 2014, as the baseline for all units rebated. Cadmus also confirmed that the
ENERGY STAR appliance database referred to the new federal baseline for calculating savings.

Table 8 shows algorithms used to calculate savings associated with purchasing ENERGY STAR
refrigerators.

Table 8. Evaluated Savings Algorithms for Refrigerators

Algorithm for Evaluated Energy Savings, kWh Algorithm Source

Energy Savings Algorithm (kWh) AkWh = kW hggge — kW hgg
. . AkWh 2010 Ohio TRM
Demand Reduction Algorithm (kW) AW = 3760 * TAF x LSAF

Table 9 defines each variable in above algorithms.
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Table 9. Refrigerator Savings Input Parameters

ENERGY STAR-Qualified Product List: based on make and
Rated annual energy consumption of the model information tracked through the program data; the

KWhease comparable baseline unit value is a function of the unit’s adjusted volume and
product category.
ENERGY STAR-Qualified Product List: based on make and
KWhee Rated annual energy consumption of the model information tracked in the program data; the value
rebated unit is a function of the unit’s adjusted volume and product
category.

2010 Ohio TRM: 8,760, the refrigerator is assumed

8,760 Annual operating hours . . .
plugged in and operating continuously.

TAF Temperature Adjustment Factor 2010 Ohio TRM. 1.3.
LSAF Load Shape Adjustment Factor 2010 Ohio TRM, 1.18.
Findings

Cadmus’ engineering analysis indicated adjusted gross energy savings and demand reduction were 56%
lower than ex ante savings, due to the change in the new federal baseline. The ex ante savings
referenced deemed savings (202 kWh) from the 2010 Ohio TRM which refer to the previous federal
baseline, while adjusted gross savings calculated by Cadmus refer to the new, more stringent federal
baseline.

This change in the referenced federal baseline reduced gross energy savings from 156,626 kWh to
69,166 kWh and demand reduction from 27.57kW to 12.11 kW. The new federal baseline for
refrigerators took effect September 15, 2014. Therefore, DP&L should consider using this as the baseline
for calculating savings associated with purchasing ENERGY STAR-rated refrigerators for future appliance
programs. Table 9 below shows the average savings and demand reduction per unit by Tier level.

Table 10. Unit Energy Savings and Demand Reduction

. . Ex Ante Unit Savings Adjusted Unit Savings
rertevel | QUMY g ] | wn [ W

1 1,007 142 0.03 60 0.01
2 40 142 0.03 122 0.02
3 56 142 0.03 68 0.01

The Tier 3 refrigerators that customers purchased through the program were all compact refrigerators
(by chance), resulting in lower savings compared to the full-sized, tier 2 units. The Tier 3 refrigerators
rebated had an average capacity of 3.0 ft*, compared to the overall average of 28.2 ft.




Clothes Washers

Data Collection

Cadmus obtained specifications for each rebated clothes washer from the ENERGY STAR clothes washer
database, using unit model information provided by DP&L’s tracking databases. The research consisted
of identifying each unit’s IMEF, IWF, and capacity (ft®).

Analysis

To determine electricity savings for clothes washers, Cadmus used algorithms from the Mid-Atlantic
TRM v5.0. Algorithm inputs derived from the Mid-Atlantic TRM V5.0 and the ENERGY STAR database.
Consistent with the implementation dates shown in Table 7, Cadmus used the new federal baseline
taking effect on March 7, 2015, to calculate savings for the entire evaluation period.

Algorithms shown in Table 11 provided savings for each clothes washer.

Table 11. Evaluated Savings Algorithms for Clothes Washers

. . Algorithm
Parameter Algorithm for Evaluated Energy Savings, kWh .
ource

Energy Savings ) Weightingg,,e Weightingg
Algorgi?clhm (k\?Vh) AkWh = Capacity * Neyeies * | =y rpp—— ~ IMEFy;; ff]
Weightingpgse = %CWpggse + ODHWpyse * Y%ElectricDHW
+ %Dryergqse * YoElectricDryer Mid-Atlantic
Weightinggsr = %CWgpr + %DHWgsf * %ElectricDHW + %Dryergss | TRM V5.0
* %ElectricDryer
Demand Reduction AkW

Algorithm (kW) AW = Hours

Base Weighting

Efficient Weighting

*

Table 12 defines each variable in the algorithms listed above.
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Table 12. Clothes Washer Savings Input Parameters

Capacity Rated capacity (ft’)

IMEFg,se Baseline MEF

IMEF g Rated MEF of rebated unit

N cycles Average washer loads per year

Weighting Applied to distribute energy use

Annual hours that clothes

Hours
washers run

CF Summer peak CF

ENERGY STAR-Qualified Product List: based on the make and
model information tracked in the program data.

Federal baseline IMEF for clothes washers since March 7, 2015:
1.29 top loading; 1.84 front loading.

ENERGY STAR-Qualified Product List: based on the make and
model information tracked in the program data.

Survey results, 311: based on the average number of cycles per
household with the new clothes washer.

Mid-Atlantic TRM V5.0: distributed weight of energy consumed
between clothes washers, hot water heaters, and dryers, see
Table 13.

2010 Ohio TRM, 311: based on an assumption of 1 hour/cycle.

2010 Ohio TRM, 0.033: based on metered CEE Tier 3 clothes
washer operations.

Table 13 lists the distribution of energy consumption between clothes washers, hot water heaters, and

dryers needed for clothes washing.

Table 13 Distribution of Clothes Washer Energy Consumption*

- Percentage of Total Energy Consumption
ase
%CW %DHW %Dryer

Federal Standard

ENERGY STAR, CEE Tier 1
ENERGY STAR, CEE Tier 2
ENERGY STAR, CEE Tier 3

8% 31% 61%
8% 23% 69%
14% 10% 76%
14% 10% 77%

*Mid-Atlantic TRM V5.0; values based on a weighted average of top loading and front loading units (per available
product from the California Energy Commission (CEC) Appliance database) and consumption data from Life-Cycle
Cost and Payback Period Excel-based analytical tool.

Findings

Cadmus found higher adjusted gross savings and lower demand reduction than ex ante savings and
demand reduction, respectively. Table 13 shows average, adjusted energy savings and demand

reduction, listed by clothes washer type.

Table 14. Clothes Washer Unit Savings by Configuration

B . Quantit Ex Ante Savings | Adjusted Savings
onfiguration uanti
: Ml I B

Front Load
Top Load

202 0.028 136 0.014

855 202 0.028 327 0.035
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The following discussion addresses differences in the calculation methodology, identified by Cadmus
and leading to increased savings and demand reduction.

Change in federal baseline: Ex ante savings estimates referred to deemed savings of 202 kWh per
clothes washer, based on the 2010 Ohio TRM. The Ohio TRM savings methodology used the previous
federal standard baseline. To calculate adjusted savings, Cadmus used the new federal baseline taking
effect on March 7, 2015, to calculate adjusted energy savings and demand reduction.

Updates to clothes washer configurations, MEF, and WF metrics: Deemed savings calculations in the
Ohio TRM did not differentiate savings across types of clothes washers (e.g., front loading, top loading).
Consequently, Cadmus used the manufacturer brand name and appliance model number to identify the
configuration of each rebated unit. By using these data along with the CEE Tier identification for each
clothes washer, Cadmus could determine the IMEF*. Cadmus chose to use the Mid-Atlantic TRM
because it has proven to be a reliable resource for savings methodologies and estimates and it uses the
new IMEF and IWF parameters to calculate savings. As the 2010 Ohio TRM’s deemed calculation used
the old federal baseline (and MEF® and WF® parameters), these were not updated to include the new
metric as a savings algorithm input.

The ex ante savings use the 2010 Ohio TRM’s ENERGY STAR Tier 1 deemed savings values, while Cadmus
used the Mid-Atlantic TRM’s approach (i.e., Table 13) to calculate savings by efficiency tier. Table 15 lists
minimum IMEFs for top-loading and front-loading clothes washers, by CEE Tiers.

In May 2012, DOE began using new metrics (e.g., IMEF, IWF), which considered standby and off-mode energy.
The 2012 Final Rule IMEF/IWF standard levels were equivalent to MEF/WF levels in the negotiated agreement.
Top-loading washers adopt a two-phase standard: a minimum 1.29 IMEF (correlating to 1.72 MEF) and a
maximum 8.4 IWF (correlating to 8.0 WF), effective March 2015; and a

1.57 IMEF (2.0 MEF) and 6.5 IWF (6.0 WF), effective January 2018. Effective March 2015, front-loading
washers adopted standards of 1.84 IMEF (2.2 MEF) and 4.7 IWF (4.5 WF).

Expressed in cubic feet of washer capacity per kWh per cycle, MEF incorporates the machine’s electrical
energy consumption, hot water energy consumption, and energy required to remove the remaining moisture
from clothes.

With WF expressed in gallons per cubic feet of capacity, a higher MEF indicates better energy efficiency, while
a lower WF indicates better water efficiency.
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Table 15. Federal Baseline IMEF for Clothes Washers

S
Front Loading Top Loading Weighted Average

Federal Standard >=1.84 >=1.29 >=1.66
ENERGY STAR, CEE Tier 1 >=2.38 >=2.06 >=2.26
ENERGY STAR Most Efficient, CEE TIER 2 >=2.74 >=2.76 >=2.74
CEE Tier 3 >=2.92 n/a >=2.92

Applying the new federal standard baselines proved to be the most significant factor impacting savings
and demand reduction.

Clothes washer volume: Ex ante savings refer to calculated deemed savings, based on the Ohio TRM
that assumes a clothes washer volume of 3.23 cubic feet. To calculate adjusted savings, Cadmus used
each clothes washer’s model number to identify its volume. The average program clothes washer
volume was 4.59 cubic feet, larger than that in the Ohio TRM.

Number of cycles: Ex ante savings referred to deemed savings from the 2010 Ohio TRM, which
estimated 320 annual wash cycles. Cadmus used the average weekly cycle numbers that participants
reported through the survey and extrapolated these data to calculate 311 annual cycles. Similar to the
assumption in the 2010 Ohio TRM, Cadmus assumed that every wash cycle lasted for an hour.

Domestic hot water heater and dryer types. Table 16 shows ex ante and evaluated domestic water
heater (DWH) saturations. The higher saturation of electric water heaters in the program data increased
adjusted savings.

Table 16. Ohio Water Heater Fuel Mix as Stated in Ohio TRM

DWH Saturation
Water Heater Fuel
2010 OH TRM

Electric 27% 37%
Natural Gas 63% 59%
Qil 6% 1%
Propane 4% 1%

To calculate adjusted savings, Cadmus used the fuel type for each hot water heater and dryer, based on
the customer data provided by DP&L. The 2010 Ohio TRM also assumes that 66% of homes use an
electric dryer and 34% of homes use natural gas dryers (based on 2005 Residential Energy Consumption
Survey). Table 17 provides average savings and demand reduction breakdowns by dryer and hot water
heater types.

Table 17. Adjusted Unit Savings by Dryer Type and Hot Water Heater Type

Electric Electric 0.041
Electric Non-Electric 795 196 0.021




Non-Electric Electric 10 205 0.022
Non-Electric Non-Electric 54 22 0.002

Table 18 shows average adjusted savings and demand reduction by clothes washer configuration and
their efficiency levels.

Table 18. Clothes Washer Adjusted Unit Savings by Configuration and Tier

mm

Front Load Tier 1 0.015
Front Load Tier 2 274 131 0.014
Front Load Tier 3 7 216 0.023
Top Load Tier 1 759 314 0.033
Top Load Tier 2 96 423 0.045

The clothes washer configuration, dryer type, DWH fuel type and the volume of clothes washers
impacted savings. Overall, these updates in methodology and inputs led to increased gross energy
savings, from 270,882 kWh to 345,167 kWh, and decreased demand reduction from 37.6 kW to 36.6
kW. DP&L should consider using the new federal baseline for calculating savings associated with
purchasing ENERGY STAR-rated clothes washers for future appliance programs.

WiFi Thermostats

Data Collection

Cadmus obtained specifications for each rebated thermostat using unit model information provided by
the program tracking database. The database also stated the fuel types used by heating systems and the
heating and cooling system types.

Analysis

To determine electricity savings from the Wi-Fi Thermostat program, Cadmus used algorithms from the
Wisconsin Focus on Energy (FOE) Technical Reference Manual v2.2 (P. 522 — Smart thermostat), as the
2010 Ohio TRM did not provide a savings methodology for Wi-Fi thermostats. Cadmus derived algorithm
inputs from the 2010 Ohio TRM and Wisconsin TRM v2.2, and derived load details from the Residential
Heating and Cooling Rebate program findings.

Table 19 shows algorithms providing savings for each Wi-Fi Thermostat.
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Table 19. Evaluated Savings Algorithms for Wi-Fi Thermostat

Algorithm for Evaluated Energy Savings, kWh Algorithm Source

CAP
o , HSPF :
) kWhsaved heating = EFLHheating * * ESFheating
Energy Savings 3.412
Algorithm 1
(kWh) kWhsaved cooling = (ﬁ) * EFLHcooling * MBtuH * AC% * ESFcooling | Wisconsin TRM
v2.2

Demand AkWhcooling
Reduction ARW

) - EFLHcooling *
Algorithm (kW)

Table 20 lists savings input parameters for the Wi-Fi Thermostat program.

Table 20. Input Parameters for Wi-Fi Thermostat Savings Calculations

EFLH heating Effective load heating hours 2010 Ohio TRM section in Dayton
EFLH cooling Effective load cooling hours 2010 Ohio TRM section in Dayton
CAP Heating system capacity Wisconsin TRM 72 MBtuh for Furnace
HSPF Heating seasonal performance factor | 7.7; 2010 Ohio TRM section, baseline used for heat pumps
. . . 9.43%; Average from survey results applied to Wisconsin
ESF heating Heating energy savings fraction
TRM table values
. . . 8.10%; Average from survey results applied to Wisconsin
ESF cooling Cooling energy savings fraction
TRM table values
. . Based on system type, from Residential Heating and Cooling
SEER Seasonal energy efficiency rating
Rebate Program
. . 29.1. Deemed value from Wisconsin TRM, may be
MBtuH Cooling system capacity .
dependent on cooling system type
CF Coincidence Factor 0; no reliable source for coincidence found
Findings

Cadmus found adjusted gross energy savings were higher than ex ante savings. Ex ante energy savings
referred to deemed savings values in the 2015 lllinois TRM. To calculate adjusted gross energy savings,
Cadmus used the effective load heating and cooling hours, and the heating seasonal performance factor
(HSPF) from the 2010 Ohio TRM. For other inputs such as furnace capacity, Cadmus referred to the 2015
Wisconsin TRM. For the heating energy savings factor and cooling energy savings factor, Cadmus
referred to the 2015 Wisconsin TRM and used the average percentage from the survey results findings.
Table 21 lists heating and cooling energy savings fractions by thermostat replacement type, as listed in
the Wisconsin TRM and used for savings calculations.

Table 21. Heating and Cooling Energy Savings Fractions by Thermostat Replacement Type

Thermostat Replacement Type
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Manual to Smart 13.4% 16.1%
Manual to Programmable 7.8% 15.0%
Manual to Programmable 6.8% n/a
Average Manual to Programmable 7.3% 15.0%
Programmable to Smart 6.6% 1.3%

As savings are only accounted for switching to a Wi-Fi thermostat from a manual or a programmable
thermostat, Cadmus discounted savings associated from switching to Wi-Fi from a smart thermostat. To
account for loads within the Dayton area, Cadmus used heat pump heating capacities, average seasonal
energy efficiency rating (SEER) values for cooling systems, and cooling capacities from the Residential
Heating and Cooling Rebate program findings. To calculate the demand reduction, Cadmus researched
various TRMs, but, given the lack of credible information regarding peak demand reduction associated
with this measure, Cadmus’ analysis concluded that demand reductions could not be calculated.
Therefore, Cadmus assigned a zero CF to the algorithm, yielding no demand reductions from installation
of a Wi-Fi thermostat.

Process Evaluation Findings

Stakeholder Interview Findings
Cadmus conducted two stakeholder interviews with DP&L and CLEAResult to explore the pilot’s design
and implementation, program successes and challenges, and data tracking and application processing.

Program Design and Implementation

In 2015, DP&L launched the Appliance Rebate pilot program as a pilot in 2015. By offering S50 rebates
for qualifying appliances purchased between July 1, 2015, and October 31, 2015, the program sought to
increase awareness and sales of ENERGY STAR refrigerators, clothes washers, and Wi-Fi enabled
thermostats.

Akin to DP&L’s Residential Lighting Program, the pilot program partnered with participating retail
outlets to promote eligible equipment and rebates to customers. In 2015, CLEAResult provided training
to more than 400 retailer staff—including sales associates, store managers/owners, and department
supervisors—to promote the program to customers. Training topics included ENERGY STAR, point-of-
purchase (POP) materials, program objectives, and other DP&L programs and incentives (e.g., ARP).
CLEAResult staff also worked directly in stores to identify and label eligible appliances.

DP&L and CLEAResult described several marketing and outreach tactics used for the program. The
program relied heavily on in-store sales associates and point of purchase (POP) materials in participating
retail outlets, highlighting the rebate program and eligible equipment. The program also used news
releases, bill inserts, DP&L’s website, and social media to inform customers of the rebate offerings.

Customers could complete the rebate forms via mail or through an online rebate portal. Those
purchasing eligible appliances through participating retailers received rebate forms at the time of
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purchase. In addition, customers purchasing their appliances online or through a nonparticipating
retailer also could be eligible for the rebate. According to CLEAResult, 45% percent of customers
completed a rebate form through the online portal.

To qualify for the DP&L rebate, appliances had to be ENERGY STAR-certified at the time of purchase.
According to stakeholder interviewees, identifying rebate-eligible appliances occasionally presented a
challenge. At the time of purchase, ENERGY STAR'’s website no longer listed some products as certified,
even though these had ENERGY STAR labels. Customers occasionally submitted applications for
appliances not eligible for the rebate. DP&L interviewees explained that when a product had an ENERGY
STAR label in store, but the appliance did not qualify, DP&L usually provided the rebate to the customer.

Data Tracking and Application Processing

The program used a third-party—EFI—to track and process rebate applications. To verify that applicants
were DP&L customers, EFI cross-referenced applicants from a customer list, updated monthly by DP&L.
DP&L interviewees said this method for tracking and processing applications generally met DP&L’s pilot
administration needs. However, as DP&L only updated the customer list once a month, DP&L
occasionally had to manually verify customers who had recently moved (and whose new account
numbers DP&L’s customer list did not yet reflect)—a time-consuming process. DP&L interviewees said
more frequent data exports (e.g., weekly) might remedy this issue.

Participant Customer Survey

Participant Awareness and Motivations

Generally, participants learned about the Appliance Rebate program through three top sources: retailers
and store attendants (62%); bill inserts 20%; and DP&L’s website (18%). Figure 3 shows the distribution
of sources informing participants about the program.

Figure 3. Sources of Participant Awareness of the Program

Retailer/Store NN 62%
Bill Inserts NN 20%
DP&L’s Website I 18%
Family/friends/word-of-mouth I 8%
Internet Advertising/Online Ad I 6%
Newspaper/Magazine/Print Media Il 4%
V. M 3%
Other Website W 2%
Radio 1 1%

0% 10% 20% 30% 40% 50% 60% 70%

When asked about what participants did with their old refrigerators and whether they knew of DP&L'’s
Appliance Recycling Program (ARP), 80% said they did know of the program (as shown in Figure 4).
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Figure 4. Participant Awareness of DP&L’s ARP

100% 80%
50%
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0% N
Yes No

Website Visitation

When asked if they visited DP&L’s website to look for ways to save energy in their homes, 48% of survey
respondents answered “yes.” Figure 5 shows 60% of respondents visiting the website found it “very
easy” to find relevant data, while 35% characterized this as “somewhat easy.”

Figure 5. Ease of Access to Information on DP&L’s Website

70%

60%

60%

50%

40%

35%

30%
20%

10% 5%

[ 0%

Very easy Somewhat Easy Not too easy Not at all easy

0%

Survey respondents provided the following suggestions to improve the website:

Assemble a centralized list of topics on the same page

Provide intuitive and better headings to locate rebate information (other than “Save Money”)

Participant Motivations

Figure 6, Figure 7, and Figure 8 show participants’ reported reasons for purchasing a new refrigerator,
clothes washer, or Wi-Fi thermostat. Participants could choose multiple answers to identify all reasons
for purchasing a new appliance.
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Figure 6. Participant Reasons for Purchasing Refrigerator

To replace old or outdated refrigerator NG 52%
To replace a broken refrigerator NN 33%
To reduce energy costs NN 36%
To get the rebate INIIEEEEEENEGEG—G— 2%
Wanted large storage volume I 16%
To get the latest technology I 14%
For remodeling/expanding N 12%
Wanted additional features I 10%
Had no refrigerator I 9%
Because the program was sponsored by DP&L I 5%
Wanted additional appliance I 4%

0% 10% 20% 30% 40% 50% 60%

Figure 7. Participant Reasons for Purchasing Clothes Washer

To replace a broken clothes washer 50%
To replace old or outdated clothes washer
To reduce energy costs

To get the latest technology

To get the rebate

Had no washer

Wanted larger volume

Wanted additional features

For remodeling/expanding

Because the program was sponsored by DP&L

0% 10% 20% 30% 40% 50% 60%

25



Figure 8. Participant Reasons for Purchasing Thermostat

To replace old or outdated thermostat 73%
To reduce energy costs

To get the latest technology

To get the rebate

To monitor energy usage online and remotely

Because the program was sponsored by DP&L

To replace a broken thermostat

For remodeling/expanding 2%

0% 10% 20% 30% 40% 50% 60% 70% 80%

Participant Satisfaction

When asked about satisfaction with the appliance respondents purchased, 81% purchasing refrigerators,
82% purchasing clothes washers, and 98% purchasing a Wi-Fi thermostat reported they were “very
satisfied” with the new appliances. Figure 9 shows these satisfaction levels with the respective
appliances.

Figure 9. Participant Satisfaction with Appliance Purchase

100% - 98%
90% -
80% M Refrigerator (n=93)
b -
70% - m Clothes Washer (n=100)
60% - B Wi-Fi Thermostat (n=40)
50% -
40% -
30% -
20% -
10% 1 2% 1% 2%
O% T T — 1
Very satisfied Somewhat Not too satisfied Not at all satisfied
satisfied

When asked about the ease of completing the application, 80% of survey respondents found it “very
easy” and 19% found it “somewhat easy.” The remaining 1% found it “not too easy.”

When asked about the time required to receive their rebate checks, 85% of survey respondents said
they received checks in less than six weeks from the date of application (as noted on DP&L’s rebate
application forms). Figure 10 shows the self-reported time required for participants to receive their
rebates from DP&L, starting from the application date.
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Figure 10. Rebate Timing

60%

49%
50%
39%
40%
30%
20%
0,
10% 4% 1o 7%
0
0% — [
Lessthan4 Between 4 and Between 7 and More than 8 Have not
weeks 6 weeks 8 weeks weeks received the
rebate check
yet

Using DP&L’s participant database Cadmus confirmed that 98.5% of applications were processed within
six weeks, but 1.5% of applications took between 7 to 16 weeks for processing. The delay in time it took
to confirm whether a customer is a DP&L residential customer may be one potential causes for the delay
in application processing. While a small proportion compared to the majority of applications processed
in a timely manner, these longer processing times could prove significant in maintaining customer
satisfaction.

Figure 11 shows participants’ satisfaction ratings for rebate processing times.

Figure 11. Participant Satisfaction with Rebate Timing
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Per the online participant survey (n=228) results, the majority of participants (84%) were highly satisfied
with the overall appliance rebate program, though 12% of surveyed participants were somewhat
satisfied with the overall program.

For the 3% of surveyed participants indicating they were “not too satisfied” or “not at all satisfied” with
the program, the delay in receiving rebate amounts proved the most common reason for their
dissatisfaction. Most of these participants stated they did not receive rebate amounts for as long as two
months from submitting the application. This still remains a relatively small percentage of surveyed
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participants: as many as 96% of participants stated they were “very satisfied” or “somewhat satisfied”
with the time required to receive the rebate amount after submitting the application.

Figure 12 shows participants’ overall satisfaction ratings for the Appliance Rebate Program.

Figure 12. Overall Participant Satisfaction with the Program
90% 85%
80%
70%
60%
50%
40%
30%

209
& 12%

Very satisfied Somewhat satisfied  Not too satisfied Not at all satisfied

10%

0%

Recommendations

Given the program’s success as a pilot program by exceeding its participant number, energy savings, and
demand reduction goals, Cadmus offers only a few recommendations, drawn from the preceding
findings:

Create awareness and educate retailers and customers regarding product eligibility. While the
program’s application form and DP&L’s website clearly stated refrigerators and clothes
washers had to be ENERGY STAR rated to be eligible, instances occurred where customers’
bought ENERGY STAR appliances that did not fit DP&L’s definition of eligible ENERGY STAR-
rated appliances. Based on implementer’s feedback, this primarily happened when
customers bought ENERGY STAR equipment online or without the help of qualifying retail
sales personnel. DP&L based its eligibility criteria on ENERGY STAR’s list of qualifying
products, as listed on ENERGY STAR’S website during the pilot’s launch. Despite bringing this
list to the attention of retail sales personnel, this information did not appear to extend to all
DP&L customers, especially those applied without help from DP&L’s team or participating
salesmen. Given the dynamic qualities of the qualifying products list on ENERGY STAR’s
website, products on the market may bear an ENERGY STAR logo despite being dropped
from the qualified products list, thus making them ineligible for rebates. To ensure
participating customers understand DP&L’s definition for eligible equipment, DP&L should
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consider maintaining a static list of qualifying products on its website that may be updated
at predicable intervals throughout the duration of the program, to be used by implementers
and participants. DP&L also may consider creating further customer awareness about
qualifying products through newspaper advertisements, bill inserts, and other outreach
efforts.

Provide a frequently updated list of DP&L residential customers to program implementers. As
DP&L issued its residential customer list once a month, program staff reported a lag in DP&L
issuing an updated list to implementers and their subcontractors. This caused some delays
in the rebate application process. To expedite application processing times, DP&L should
consider issuing an updated list of customers biweekly (or more frequently); so
implementers can review applications and confirm customers’ premise numbers to
determine rebate eligibility.

Apply new federal standard baselines to calculate energy and demand savings. Assuming the
program design remains similar, future appliance rebate savings should adhere to the latest
federal standard baselines. For refrigerators and clothes washers these baselines went into
effect in 2014 and 2015 respectively.
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Residential Lighting Program

This chapter describes the evaluation approach, detailed findings, conclusions, and recommendations
for the Residential Lighting Program.

Evaluation Overview

Cadmus’ evaluation of the 2015 Residential Lighting Program followed the researchable questions and
evaluation activities outlined in the DP&L 2015 Evaluation, Measurement, and Verification Plans.
Table 22 identifies key researchable evaluation questions.

Table 22. Key Researchable Questions

Researchable Question Activity Used to Address Question

e Review of secondary sources, the Ohio TRM, and the
What are the gross savings? program database.

e Retail and residential allocation phone surveys.
Are 100, 75, 60, and 40W incandescent bulbs available

e Retail in-store surveys.
for purchase within DP&L-territory stores? y

What percentages of program bulbs are installed in . .
. . L e Commercial allocation survey.
nonresidential applications?

Is the program cost-effective? e Cost-effectiveness analysis.

Detailed Evaluation Findings

DP&L met its savings goals of 50,573,236 kWh and 6,044 kW by achieving 50,864,843 kWh and 6,088 kW
in ex ante savings, as well as 51,346,721 kWh in adjusted gross energy savings, but fell short in adjusted
gross demand savings (6146 kW). These adjusted gross savings represent realization rates of 99% and
87% against ex ante claimed energy and demand savings, respectively. While small discrepancies
emerged between ex ante and adjusted energy savings, the discrepancies were minimal, and, overall,
Cadmus found strong agreement between the ex ante and adjusted energy inputs and the methodology.
The demand waste heat factor (WHF) input presented the most significant factor driving the demand
realization rate below 1.0. More in-depth discussion follows regarding the specifics of these
discrepancies.

The following key findings relate to the impact and process evaluation:

e Table 23 (below) provides program ex ante claimed and adjusted gross savings and
demand reductions.
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Table 23. Residential Lighting Program Claimed and Achieved Energy Savings*

B Ex Ante Claimed Savings Verified Gross Savings Adjusted Gross Savings
rogram
" [ W | kwh [ kW | kwh | kW] precsion” |

CFLs 43,520,845 5,207 43,933,148 5,256 ' 43,281,838 4,558 +14.6%
LEDs 7,343,998 881 7,413,573 890 7,131,592 753 +14.3%
Total*** 50,864,843 6,088 51,346,721 6,146 @ 50,413,429 5,311 +12.7%

*Savings reflect the percentage of bulbs installed in residential applications
**Precision at 90% confidence.
***Values in table may not sum to 100% exactly due to rounding.

In 2015, sales of LED bulbs increased significantly since their introduction into the 2014 Residential
Lighting program. Total sales (by the quantity of bulbs) grew from 2.6% in 2014 to 10.9% in 2015.
LED’s directional nature and their outdoor performance in cold weather made them well suited as
reflector bulbs, leading to 13.7% of LED sales being reflectors (compared to <1% of CFLs).

Consistent with the previous evaluation, the 2015 ex ante methodology used the lumen equivalence
method to determine delta watts inputs for savings. This method aligned with the approach
recommended by the Uniform Methods Project (UMP),” and it reflected the method Cadmus used
to determine adjusted gross savings in the current and previous evaluations. The use of this
methodology contributed to strong agreement between ex ante and adjusted savings.

Table 23 also shows a lower adjusted demand reduction than an ex ante demand reduction. This
largely resulted from Cadmus using a 1.06 WHF for demand (WHFb), based on the Ohio TRM Joint
Objections and Comments, and from a small percentage (8%) of bulbs installed outside. Ex ante
values used the Ohio TRM value of 1.21, as shown below in Table 24.

While the methodology and most inputs aligned between ex ante and adjusted savings, Cadmus
found several discrepancies. The following drivers pushed down the realization rates: lower WHFs;
and lower reflector baselines used for adjusted saving calculations. The following drivers pushed up
the realization rates: a lower percentage of bulbs installed in commercial applications; and higher
baselines for exempt bulbs (ex ante baselines were incorrectly reduced for exempt bulbs [e.g.,
candelabra base bulbs, certain globes]).

Cadmus performed several activities to research program bulbs installed in commercial buildings.
Using data obtained through phone and mail-in surveys to residential and small business customers,
Cadmus found that 4.1% of program CFLs and LEDs are installed in commercial applications—a
finding similar to the 4.2% allocation used in the previous evaluation. Cadmus updated
benchmarking completed for the previous evaluation to compare allocation percentages from
different studies and utilities. The benchmarking indicated allocation percentages ranged from 0%

The UMP provides the following framework for evaluating residential lighting programs:
http://www.nrel.gov/extranet/ump/pdfs/ump-res-lighting-clean.pdf
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to 19%. DP&L’s values of 5%, 4.2% and 4.1% thus proved reasonable compared to the other results,
though they leaned toward the spectrum’s conservative end.

e CLEAResult’s in-store shelf stocking studies found incandescent inventories generally declined since
2014, particularly in the 60 watt equivalent range where baseline wattage decreased by 20%
between the first quarter of 2014 and the first quarter of 2015.

Evaluation Data Collection Methods

Nonresidential Allocation Survey

Though the Residential Lighting Program’s upstream lighting component is intended for residential
customers, incentives are paid directly to manufacturers and actual participants are unknown. Small
business owners are assumed to make up a proportion of customers buying discounted bulbs from
participating retailers. As bulbs installed in commercial settings are subject to different savings
assumptions, Cadmus estimated the proportion of program bulbs purchased by commercial customers
(i.e., nonresidential allocation).

Cadmus conducted a survey with small commercial customers and performed an analysis to estimate
this proportion. Cadmus also reviewed allocation studies from several different states and utilities,
seeking to benchmark nonresidential allocation results achieved through the survey. Survey results,
combined with the general residential customer population survey conducted in 2014, provided a
means to derive the percentage of efficient bulbs sold through the program and likely installed in small
businesses.

Program Database Review

Cadmus reviewed the data provided by CLEAResult, verifying each measure included model numbers
and reported savings. Using the ENERGY STAR light bulb database, Cadmus determined watts, lumens,
and other defining characteristics for each bulb, based on its model number and the measure
description. Cadmus used other information provided by CLEAResult (e.g., LED/CFL, bulb shape,
wattage) for reference when exact matches could not be found.

Impact Evaluation Methodology and Findings

Calculating Adjusted Gross Savings
Cadmus used the following approaches and algorithms to evaluate the 2015 Residential
Lighting Program:

AWatts
AkWh = W * ISR * HOU * 365 * WHF,
AWatts
Where:
AWatts = delta watts
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ISR = in-service rate

HOU = hours of use [hours/day]

WHF. = WHF for energy

WHF4 = WHF for demand

CF = summer peak coincidence factor

Table 24 shows values used to calculate energy and demand reductions for ex ante, verified, and
adjusted gross savings. Additional details follow.

Table 24. 2015 Lighting Evaluation Inputs

5 . Ex Ante Verified X . X X
Savings Algorithm Input Adjusted Residential Inputs Commercial Inputs*
Inputs Inputs
HOU

2.85 2.85 2.85 9.66
WHF, 1.07 1.07 1.06 1.095
WHF4 1.21 1.21 1.06 1.20
ISRcre 0.86 0.86 0.86 0.86
ISR ep 0.98 0.98 0.96 0.96
AWatts Varies** | Varies** Varies** Varies**
CF 0.11 0.11 0.11 0.76
Allocation 95%  95.9% 95.9% Exante = 5%

Verified/Adjusted = 4.1%
*Inputs used to calculate ex ante, verified, and adjusted savings for bulbs installed in commercial applications
**Both 2015 ex ante and adjusted AWatts inputs were based on lumen equivalence and varied by bulb.

Installation Rates

Cadmus calculated a 78% first-year installation rate using data from the 2013 inventory study—a result
similar to the 76% calculated from the 2010 site visits and the 77% recommended by the Ohio TRM. As
statistical differences could not be detected between these results, Cadmus deferred to the Ohio TRM

value, resulting in an 86% final installation rate after adjusting for installation—over time—of bulbs

in storage.

Cadmus used a 96% installation rate for LEDs—an average from recent site visit data in several states. As
part of the 2013 DP&L Residential Lighting Program evaluation, Cadmus conducted an inventory study;
this revealed 100% LED installation rates, though based only on five homes. Based on recent
benchmarking across other inventory studies (shown in Table 25), Cadmus considers 96% a reasonable
estimate for LED in-service rates (ISRs). Given LEDs’ higher prices over CFLs, users more readily install
them after purchase.
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Table 25. Inventory Studies’ LED ISR

DP&L 100%
Midwest Utility 1 91%
Midwest Utility 2 96%
Midwest Utility 3 91%
Southern Utility 1 100%
Average 96%

Hours of Use

Cadmus used the Ohio TRM hours of use (HOU) value of 2.85 hours per day to calculate savings for
residential bulbs sold through the program—the same value used in the previous year’s study of the
Residential Lighting program. In 2012, Cadmus estimated the HOU using a statistical model that used a
pooled set of light meter data from evaluations in various states (including Maryland, Missouri, Maine,
and Michigan) and from the 2009 DP&L evaluation. Cadmus modeled HOU as a function of room types,
existing CFL saturations, and the presence of children in a home, resulting in an estimated 2.26 hours
per day. In 2011, the same model, containing fewer pooled meters, estimated 2.39 hours per day.

Waste Heat Factor

Cadmus used a 1.06 WHF when calculating energy and demand reductions—the same values used in the
previous Cadmus evaluation. In 2013, this value was updated with indoor/outdoor weighting to reflect
2013 inventory study results. The inventory study found the exact same percentage of bulbs installed
outside as that found in site visits conducted during 2009 (8%). As the percentage of bulbs installed
outdoors did not change, WHF values remained the same. Cadmus applied the indoor/outdoor
weighting after a review of the Ohio TRM WHF value of 1.07 indicated it did not include bulbs installed
outside. Consistent with the previous evaluation, the WHF for demand was updated from the ex ante
value of 1.21 to 1.06 reflect the Ohio TRM Joint Objections and Comments.

Coincidence Factor

Consistent with previous evaluations, Cadmus used a 0.11 CF to determine demand reductions. As the
Ohio TRM used a 0.11 CF and the Ohio TRM Joint Objections and Comments document suggested a
0.16 CF, Cadmus performed a high-level review of CFs from other comparable TRMs. The 0.11 value
aligned with other TRM values. Given these comparisons, using the 0.11 value appeared reasonable.

Wattage Baseline

Cadmus used baseline wattage values shown in Table 26 to calculate adjusted gross savings. These final
baseline wattages derived from an in-store shelf stocking study conducted by CLEAResult. This shelf
stocking study was conducted in quarters 1 and 3 of 2015; quarters 2 and 4 used the baseline for the
previous quarter. The shelf stocking study included visiting 30 to 45 participating stores each quarter
and documenting whether stores maintained inventories of standard incandescent bulbs.
Documentation included noting inventories of each standard bulb category (e.g., 60-watt, 40-watt) and
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photographing bulb packages. Cadmus applied wattage baselines from the end of 2014 for the small
number of bulbs that appeared in the 2015 evaluation but were actually sold at the end of 2014.

Table 26. Adjusted Savings Quarterly Baseline Wattages

Halogen 2014 Baseline
Incandescent . 2015 Baseline Wattages**
. . (EISA) Wattage
Lumen Bin Baseline

Baseline
Wattage " Quarter 4 Quarter 1 Quarter 4
Wattage

3,301-4,815 200 NA 200 200 200 200 200
2,601-3,300 150 NA 150 150 150 150 150
1,490-2,600 100 72 72 72 72 72 72
1,050-1,489 75 53 54 53 53 53 53
750-1,049 60 43 49 45 45 44 44
310-749 40 29 31 32 32 31 31
0-309 25 NA 25 25 25 25 25

*Based on the 2007 Energy Independence and Security Act (EISA).
**2015 100 and 75 watt baseline wattages used EISA baseline wattage

The 2015 shelf stocking study results showed that very few stores carried 100 or 75 watt incandescent
bulbs, suggesting that fluctuations in 100 and 75 watt inventory results may be attributable to sampling
error. For this reason, Cadmus used the Halogen EISA baseline wattage in 2015 for the 100 and 75 watt
incandescent equivalent categories. These halogen baselines resulted from EISA, which, though banning
the manufacture of standard, inefficient bulbs, did not ban their sale. As stores sell through inventories
of incandescent bulbs, the evaluation’s baseline analysis calculates a weighted baseline for bulbs within
the lumen range controlled by EISA (310-2,600 lumens). The calculated baseline reflects a weighted
average between the incandescent baseline and the more efficient halogen baseline, based on
incandescent inventories.

Nonresidential Allocation Survey

Cadmus calculated the nonresidential allocation of program bulbs by estimating the total number of
program bulbs reported as installed in small commercial applications in 2015, and then dividing this
estimate by the total number of program bulbs sold in 2015. Cadmus used data from general-population
customer surveys and from DP&L’s customer records to estimate the nonresidential allocation of
program bulbs.

Cadmus surveyed DP&L’s general residential customer population and a subset of its small commercial
customer base to estimate the percentage of customers (from each population) purchasing CFLs and/or
LEDs from a participating retailer during the previous year. The resulting nonresidential allocation of
bulbs purchased from participating retailers was 4.1% for small commercial customers. Appendix F
describes the full methodology and findings.
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Cadmus also reviewed allocation studies from the states and utilities shown in Table 27, revealing a wide
spectrum of results and methodologies. Comparing these studies proved challenging due to differing
approaches and the relatively small number of responses from individuals installing bulbs in commercial
applications (see the last column in Table 27). Calculating a straight average of all Table 27 results
produces a 6.4% nonresidential allocation. The 4.1% nonresidential allocation result from the 2015 DP&L
study falls below the 6.4% average and may provide a conservative estimate.

Table 27. Benchmarking Results

% Commercial | Report Study
Utility Study Type i
Allocation Year Partlapants

Small Business Phone Survey 17.1% 2013
PECO PA Store Intercept Study 12.2%* 2013 144
Midwest Utility - Store Intercept Study 11.0% 2014 495
Duke Energy NC Store Intercept Study 10.0% 2013 175
Focus on Energy Wi Store Intercept Study 7.1% 2014 293
Focus on Energy Wi Residential & Nonresidential Phone Surveys 5.8% 2015 1,186*
EmPOWER MD Store Intercept Study 5.2% 2012 455
DP&L OH Residential Phone Survey 5.0% 2012 301
MetEd PA Residential Phone Survey 4.9% 2014
Midwest Utility - Residential Phone Survey 4.7% 2014 242
Consumer’s . .
Energy Ml Residential Phone Survey 4.7% 2014
DP&L OH Residential Mail Survey 4.2% 2014 638
DP&L OH Residential & Commercial Phone Surveys 4.1% 2015 1,223**
Efficiency Maine ME Residential Phone Survey 4.0% 2012
PacifiCorp uT Store Intercept Study 3.9% 2014 385
Midwest Utility - Store Intercept Study 3.0% 2011 611
ComEd IL Store Intercept Study 3.0% 2014 1,114
Ameren IL IL Store Intercept Study 3.0% 2014 343

*911 Residential Customers; 275 Commercial Customers
**933 Residential Customers; 290 Commercial Customers

Recommendations

Drawn from the preceding findings, Cadmus offers the following recommendations:

Monitor the transition to LEDs to avoid losing program sales to less efficient lighting products.
As DP&L shifts away from CFLs towards LEDs over the next year, consideration should be
made to grandfather CFLs qualified for the current ENERGY STAR specification while
simultaneously accelerating the transition to LEDs. While the long term goal is to shift the
entire target of the lighting program towards LEDs, the backsliding in other jurisdictions,
coupled with the significant increase in halogen sales should be acknowledged: without
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program intervention, potential exists for halogens to cannibalize higher-efficiency lighting
sales.

Adjust the 60- and 40-watt incandescent equivalent baselines to the EISA baseline wattage
values. Results from the in-store shelf stocking study show nearly depleted 60- and 40-watt
inventories. Based on the sell-through rate of the 60-watt and 40-watt incandescent
inventories, Cadmus projects 60-watt inventories will be depleted sufficiently by the end of
2016 to warrant program planning using the EISA 60-watt equivalent baseline wattages.
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Residential Appliance Recycling Program

This chapter describes the evaluation approach used, presents detailed findings, and offers conclusions
and recommendations for the Residential ARP.

In November 2015, JACO, the program Implementer, notified DP&L that it was going out of business and
would cease all operations, including scheduling additional appliance pick-ups, completing previously
scheduled pick-ups, and providing customer telephone support. DP&L immediately suspended ARP (see
DP&L’s Annual Report® for steps taken to suspend the program).

Evaluation Overview

Cadmus’ evaluation of the 2015 Residential ARP followed researchable questions and evaluation
activities outlined in DP&L’s 2015 Evaluation, Measurement, and Verification Plans. Table 28 identifies
key researchable evaluation questions.

Table 28. Key Researchable Questions

Researchable Questions Activity

e  Regression model
What are average energy savings? g. .
e  Participant survey

How accurately and consistently are relevant appliance unit data

e Review of program database
collected?

How satisfied are customers with the program and DP&L overall? How

e  Participant surve
efficient has program delivery been? P y

Detailed Evaluation Findings

Adjusted gross savings fell short of DP&L’s savings goals of 4,273,944 kWh and 757 kW, achieving
3,620,470 kWh and 567 kW in adjusted gross savings. Even with suspending the program in November,
ex ante savings exceeded the goals (5,232,325 kWh and 817 kW). The adjusted gross savings
represented realization rates of 62% realization rates against ex ante claimed energy savings and
demand.

Overall, two factors drove the realization rate: the overall trend in decreasing units’ age as the program
matured; and the increasing proportion of units manufactured after the early 1990s’ energy standards.
The adjusted gross savings account for both factors. Ex ante claimed savings derive from the Ohio TRM,
which has not been updated to reflect these trends.

The following key findings relate to the impact and process evaluation:

e Table 29 provides program ex ante claimed and adjusted gross savings and demand reductions.

8 DP&L 2014 Portfolio Status Report: http://dis.puc.state.oh.us/DocumentRecord.aspx?DoclD=d3636564-926a-
4158-9a5b-bd08089092fa
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Table 29. Residential ARP Claimed and Achieved Energy Savings

5 Ex Ante Claimed Savings Verified Gross Savings Adjusted Gross Savings
rogram
A S I I N

Refrigerators 3,997,280 639 3,997,280 639 | 2,835,280 465 +9.8%
Freezers 877,020 141 877,020 141 515,355 85 +23.0%
Kits 358,025 37 269,835 17 269,835 17 +13.9%
Total** 5,232,325 817 5,137,490 797 | 3,620,470 567 +8.5%

*Precision at 90% confidence.
**Values in table may not exactly sum to 100% due to rounding.

e The recycled unit age reversed its year-on-year decline; an appliance recycled through the
program in 2015 averaged 23 years old, a five-year increase from 2014 but on par with 2013.
Unit sizes remained flat, continuing to average 19 cubic feet. These factors led to higher
adjusted gross savings per unit in comparison to 2014.

e Program participation increased over 2014 despite the early suspension of the program. 2,774
refrigerators and 678 freezers were recycled in 2014 while 2,905 refrigerators and 705 freezers
were recycled in 2015, an overall increase of 5%. This increase contributed to higher program
savings overall.

e The part-use factor, defined as the average proportion of the year during which appliances ran,
did not change significantly for either equipment measure compared with the 2014 program
year evaluation. Refrigerators recycled throughout the 2014 program year operated 89% of the
time; freezers operated 86% of the time, compared to respective part-use factors of 86% and
82% in 2015.

e At the time of appliance pick up, participants received a kit of energy-efficient measures. This kit
exhibited low measure installation rates. A follow-up telephone survey found installations as
follows:

= 20% for energy-efficient showerheads
= 32% for kitchen aerators

= 29% for bathroom aerators

= 65% for CFLs

These low installation rates are consistent with the low installation rates seen in 2014 and led to
low kit-driven savings. However, calculating cost-effectiveness with and without the kits
indicated larger program net benefits when offering the kit.

e Bill inserts proved the most common way participants first learned of the program; the
participant survey found 39% first learned about the program through this avenue or through
another form of direct mail—findings similar to the 2014 evaluation.

e Approximately 97% of participants reported being “very satisfied” or “satisfied” with the
program, with 80% of all participants stating they were “very satisfied” with the program. The
2014 evaluation produced similar findings.
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Evaluation Data Collection Methods

In evaluating the 2015 program, Cadmus used the approaches detailed below.

Program Database Review

In December 2015, JACO—the program implementer—abruptly ceased operations and did not deliver
the final program tracking database to Cadmus or DP&L. Instead, DP&L provided Cadmus with JACO’s
monthly extracts containing appliance pickup data. Cadmus reviewed these data to test their reliability
and found them consistent with the quality of previous JACO database extracts. Cadmus used these data
as the final dataset in evaluating the program.

Participant Telephone Survey

In September 2015, Cadmus surveyed a sample of 2015 ARP participants by appliance type, seeking to
complete an additional survey in December 2015 to achieve 90% confidence within 10% precision for
refrigerators and 90% confidence within 20% precision for freezers. However, due to the program’s
suspension and the inaccessibility of JACO’s tracking database, Cadmus could not complete the
December 2015 surveys.

As shown in Table 30, Cadmus surveyed 35 participating households reported to have recycled a
refrigerator through the program and 30 participating households reported to have recycled a freezer.
To achieve the desired confidence and precision levels when conducting the evaluation, Cadmus
combined responses from the 2014 participant survey (conducted in December 2014) with responses
from the September 2015 survey.

Table 30. Participant Survey Goals and Achievements

Total Participants Sampled Total Planned 2015 Completes Achieved 2015 Completes

Recycled Freezer 40 30
Recycled Refrigerator 70 35
Total 110 65

The survey questions sought to determine how participants learned of the program, how they used
appliances they recycled, their program satisfaction levels, and their demographics.

The survey included questions addressing the following pertinent issues:

o Verification of Measure Removed. This survey section, which ensured contact with the
appropriate individuals, contained questions related to participation recall, involvement in the
decision-making process, and measure removal.

e Appliance Context and the Decision-Making Processes. These questions addressed key aspects
of the participants’ decision-making process and informed the verification analysis.

e Program Satisfaction. These questions collected process-related information regarding
participants’ satisfaction with the program and, if applicable, their reasons for dissatisfaction.
The questions also addressed whether participants would refer others to the program.
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e Demographics. This section captured household and respondent characteristics, including
income, age, the home type and square footage, energy use, and household income.

In Situ Metering Data Set

Consistent with previous evaluations, Cadmus developed a multivariate regression model to estimate
average unit energy consumption (UEC) for retired refrigerators and freezers. This model relied on an
aggregated in situ metering dataset,® consisting of approximately 594 appliances, metered during
evaluations conducted in California, Michigan, and Wisconsin between 2009 and 2013.

In greater detail, the following Impact Evaluation Methodology and Findings section explains the
refrigerator model specifications and the corresponding freezer model Cadmus developed and used in
the 2015 evaluation.

Impact Evaluation Methodology and Findings
Table 31 shows distributions of refrigerators and freezers by configuration, drawn from the JACO
monthly extracts.

Table 31. Program Participation by Measure

m Configuration Participation

Bottom Freezer 113

. Side-by-Side 844

Recycled Refrigerator Single Door 89
Top Freezer 1859

Refrigerator Total 2905

Chest 249

Recycled Freezer Upright 460
Freezer Total 705

Total 3,610

Summary of Program Participation
Cadmus analyzed JACO’s monthly extracts for the 2015 DP&L ARP. Table 32 shows the average age and
size of units collected in 2015.

Table 32. Average Unit Age and Unit Size

Appliance | Average Age (Years) | Average Size (ft3)

Refrigerator 22 19
Freezer 27 16

° Insitu metering takes place in the environment where appliances are typically used; this approach contrasts

with lab testing, which meters units under controlled conditions.
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To determine trends in unit age, size, and configuration, Cadmus compared 2015 results to tracking data
results from past years. As shown in Figure 13, the configuration of refrigerators did not change
substantially over the past several program years.

Figure 13. Refrigerator Configuration by Program Year
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As shown in Figure 14, freezer configurations did not substantially change over the program’s life.
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Figure 14. Freezer Configuration by Program Year
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In 2015, recycled appliances averaged 23 years old, with 19 cubic feet of internal capacity. As shown in
Figure 15, the average appliance size did not change substantially since the program’s inception, but the
average unit age decreased steadily from 2012—-2014, until increasing in 2015. Cadmus reviewed the
2015 data and other promotional factors to determine a cause for the age increase, but could not
identify elements that would have a large impact on increased unit size. Consequently, 2014 may just
have been an outlier year. The linear regression trend line in Figure 15 shows the overall downward
trend.

The age decline serves as the primary driver of UEC decreases over the program’s life. Even with 2015’s
increase in average appliance age, UECs have fallen over time, largely due to the 1990 National
Appliance Energy Conservation Act (NAECA) standard (and therefore consuming substantially less
energy than pre-standard units). Cadmus’ regression model estimated that an average refrigerator
recycled after 1990 consumed approximately 375 kWh less per year than one manufactured prior to the
standard change (with 200 kWh less for freezers). This included standards set in 1993 and 2001.
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Cadmus used regression models to estimate consumption for refrigerators and freezers (shown below in
Table 33) using the aggregated in situ metering dataset from the previous evaluation.' Each
independent variable’s coefficient indicated that variable’s influence on daily consumption, holding all
other variables constant. A positive coefficient indicated an upward influence on consumption; a
negative coefficient indicated a downward effect.

The coefficient’s value indicated the marginal impact of a one-point increase in the independent variable
on the UEC. For instance, a 1 cubic foot increase in refrigerator size resulted in a 0.059 kWh increase in
daily consumption. In the case of dummy variables, the coefficient value represented the difference in
consumption, assuming the given condition was true. In the refrigerator model, for example, the
coefficient for the variable indicating a refrigerator as a primary unit was 0.560; all else remaining equal,
a primary refrigerator consumed 0.560 kWh more per day than a secondary unit.

Table 33 details the final model specifications used to estimate energy consumption of participating

refrigerators.

Table 33. Refrigerator and Freezer UEC Regression Model Estimates

9 pp&L 2014 Evaluation Report, PDF document page 163 and 164:
http://dis.puc.state.oh.us/DocumentRecord.aspx?DoclD=d3636564-926a-4158-9a5b-bd08089092fa
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(Dependent Variable = Average Daily kWh)

Independent Variables Refrigerator m
i

Intercept 0.805 0.537 -0.955 0.796
Age (years) 0.021 0.01 0.045 0.017
Dummy: Manufactured Pre- 1.036 0.191 0.543 0.421
1990

Size (ft’) 0.059 0.026 0.12 0.035
Dummy: Single Door -1.751 0.339 N/A N/A
Dummy: Side-by-Side 1.12 0.206 N/A N/A
Dummy: Primary 0.56 0.19 N/A N/A
Dummy: Chest Freezer N/A N/A 0.298 0.269
Interaction: Unconditioned

Space x HDDs* -0.04 0.011 -0.031 0.015
Interaction: Unconditioned

Space x CDDs** 0.026 0.022 0.082 0.036

After estimating the final regression models, Cadmus analyzed the corresponding characteristics (i.e.,
the independent variables) for participating appliances (as captured in the JACO monthly extracts).
Table 34 summarizes program averages or proportions for each independent variable.

Table 34. 2015 Participant Mean Explanatory Variables*

Participant Population Mean Value
Independent Variables

Age (years) 22.12 27.06
Dummy: Manufactured Pre-1990 0.25 0.51
Size (ft?) 19.4 15.95
Dummy: Primary 0.97 N/A
Dummy: Single Door 0.03 N/A
Dummy: Side-by-Side 0.29 N/A
Dummy: Chest Freezer N/A 0.35
Interaction: Unconditioned Space x CDDs 0.5 1.87
Interaction: Unconditioned Space x HDDs 6.48 12.42

*CDDs/HDDs are weighted-averages from TMY3 data for weather stations mapped to
participating appliance zip codes. TMY3 equals a typical meteorological year, using
median daily values for a variety of weather data collected from 1991-2005.

Using values from Table 33and Table 34, Cadmus calculated the estimated annual freezer UEC
as follows:

Freezer UEC=

365.25 days*
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((—=0.955) +

0.045%(27.06 years old) +

0.543%(51% units manufactured pre—1990) +
0.120%(15.95 ft.3) +

0.298%(35% units that are chest freezers) +
0.082%(1.87 Unconditioned CDDs) —
0.031%(12.42 Unconditioned HDDs) )=

853 kWh/year

Figure 16 compares the distributions of estimated UEC values for refrigerators and freezers.

Figure 16. 2015 Distribution of Estimated Annual UECs by Appliance Type
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Table 35 presents estimated, per-unit, average, annual, energy consumption for refrigerators and
freezers recycled in 2015. Note that annual UECs increased for both appliance types. This largely
resulted from the increase in unit age and the increasing share of recycled units manufactured after the
1990 NAECA standard.

Table 35. Estimate of Per-Unit Annual Energy Consumption
. Ex Ante Annual Ex Post Annual UEC Precision at 90%
Appliance .
UEC (kWh/year) (kWh/year) Confidence Interval
Refrigerators 1,376 1,059 +9.76%
Freezers 1,244 853 +23.01%
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Kit Savings Algorithm and Assumptions

With each pickup ordered, participants could elect to receive an energy-saving kit, which contained
the following elements:

e Two 13-watt CFLs

e One energy-efficient showerhead
e One bathroom sink aerator

e One kitchen sink aerator

e Energy-savings educational materials and other program references

Overall, the program distributed 2,139 kits to participants. Table 36 presents an overview of calculated
energy savings per kit. Savings were calculated with the same methodology as in the 2014 evaluation.

Table 36. Summary of Kit Energy Savings

Quantity Ex Ante Ex Ante Ex i.’ost Ex Post

. Energy Demand Savings Demand
(per kit) Savings (kWh) | Savings (kW) (kwh) Savings (kW)
13W CFLs 2 63.4 0.007 54.6 0.006
Bathroom Faucet Aerator 1 50.2 0.005 7.24 0.001
Kitchen Faucet Aerator 1 36.3 0.001 36.0 0.001
Energy Efficient Showerhead 1 13.3 0.004 25.2 0.000
Total Per Kit NA 163.3 0.017 123.0 0.008

CFL Bulbs

Cadmus used savings calculations outlined in the Ohio TRM and the following assumptions to calculate
adjusted gross energy savings and demand reductions for CFLs:

AWatts = ISR * HOU ~ WHFe

AkWh = 1000

AWatts = ISR * WHFd %= CF
1,000

AW =

Table 37 shows inputs and assumptions for the 13-watt CFL calculation.

Table 37. CFL Energy Savings and Demand Reduction Calculation

A Watts 37.93 Cadmus participant survey.

ISR 65% — | Cadmus participant survey.

HOU 1040 | Hrs/year @ Ohio TRM.

WHF, 1.06 —  Adjusted Ohio TRM. Assumed installations were indoors.

WHF4 1.06 —  Adjusted Ohio TRM, Ohio TRM Joint Objections and Comments.
Summer Peak CF 0.11 — | Ohio TRM.
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Using the above inputs, Cadmus determined each CFL saved 27.3 kWh and 0.006 kW per year. Cadmus
found 1,396 installations of 13-watt CFLs, leading to savings of 116,773 kWh and summer coincident
peak savings of 12.4 kW.

Bathroom and Kitchen Faucet Aerator
Cadmus used the following approach to calculate energy savings and demand reductions for
faucet aerators:

People min days 1 833 % (Tor — T L - :
— % * * O. * - * *RE "
(Tpr MAINS) 1,000,000 RE 0.003412

AKWh = ISR * (GPMpase = GPMy0) * - “Tay “year " F

home

AkWh

AkW = People min days 1 *CF

Home day year F
home

Table 38 provides inputs used to calculate adjusted gross savings for bathroom faucet aerators. Cadmus
updated Ohio TRM assumptions for the average number of people per household (using household sizes
recorded in the ARP participant survey). Additionally, in calculating savings, Cadmus accounted for a
48.29% electric water heater saturation, as determined from Ohio Energy Project’s (OEP) Family Home
Installation Survey.'

Finally, the evaluation used assumptions updated for the 2014 evaluation on the minutes-of-use per
person, per day, and the assumed temperature of water used at the faucet, based on a water-metering
study Cadmus conducted for Consumers Energy and DTE Energy in Michigan.*

Table 38. Bathroom and Kitchen Faucet Aerator Savings Calculation Inputs

Bathroom Kitchen
Variable Variable Definition
Aerator Aerator

ISR or fraction of units
32% 29% = ARP participant survey.
installed

Gallons per minute of .

GPMgpse . 2.2 2.2 = Cadmus water metering study.
baseline faucet

. Bathroom sink aerator: 1.0 GPM

Gallons per minute of low- . . .

GPM ow 1.0 1.5 ' Niagara N3210N; kitchen sink aerator:
flow faucet .

1.5 GPM Niagara N3115.

Average number of people .

#people 2.31 2.31  ARP participant survey
per household

min/day Minutes of use per person, 1.65 4,51 @ Cadmus water metering study.

11 OEP administered this survey in its capacity as implementer of the BE E® Smart Energy Education program.

12 Michigan Water Meter Study. March 2013. Power Point presentation to Michigan Evaluation Working Group.
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. . . Bathroom Kitchen
Variable Variable Definition
Aerator Aerator

per day
days/yr. Days faucet used per year 365 365 = Ohio TRM Assumption.
Average number of faucets . .
F/home . 2.5 1.00 = Adjusted TRM Assumption.
in the home
Constant to convert gals . .
8.33 8.33 8.33 ' Adjusted TRM Assumption.
to Ibs.
Constant to convert Ibs. . .
1 1 1 Ohio TRM Assumption.

and of water to BTU
Assumed temperature of .
Ter 86 93 | Cadmus water metering study.
water used
Temperature data for Dayton, OH.
Averaged monthly water main
temperature calculated using the
methodology provided in Building
Assumed temperature of .
Tmains . 57.7 57.7 = America Research Benchmark
water entering house .
Definition, updated December 2009.
Pg.19-20.
http://www.nrel.gov/docs/fy100sti/47
246.pdf
1,000,000 Unit conversion 1,000,000 1,000,000 | Assumed.
Air-Conditioning, Heating and
RE Recovery energy 0.98 0.98 = Refrigeration Institute (AHRI)
Directory.

0.003412 MMBtuh to kWh 0.003412 0.003412 = Ohio TRM Assumption.

Using the above inputs, Cadmus determined bathroom faucet aerators saved 7.23 kWh/unit annually
and kitchen faucet aerators saved 35.97 kWh/unit annually. Cadmus used the Ohio TRM algorithm to
calculate peak savings, which equated to 0.0010 kW per bathroom faucet aerator installed and
0.0007 kW per kitchen faucet aerator installed.

Taking into account ISR and electric fuel-type saturations for the total aerators distributed, total
bathroom and kitchen faucet aerators achieved savings of 15,476 kWh and 2.11 kW, and 76,949 kWh
and 1.53 kW, respectively.
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Efficient Showerheads
Cadmus used the following approach to calculate adjusted gross energy-savings and demand reductions

for showerheads:

People min  shower days
*

AkWh = ISR * (GPMBase - GPMLOW) * Home * shower * days * yea‘r F * 8.33 * (TFT - TMAINS)
home
1 1 1
*———— o —— Kk ————————
1,000,000 RE 0.003412
ARW = AkWh CF
" People min . shower days . 1
Home ~shower  days = year F
home

Table 39 lists inputs and assumptions used for calculating efficient showerhead savings. As with efficient
aerators, Cadmus updated Ohio TRM assumptions for the average number of people per household
using the ARP participant survey. Additionally, in calculating savings, Cadmus accounted for an electric
water heater saturation of 48.29%, as determined from OEP’s Family Home Installation Survey.

Cadmus also updated assumptions on the minutes-of-use per person, per shower, showers per day, and
the assumed temperature of water used at the showerhead, based on a water metering study Cadmus
conducted for Consumers Energy and DTE Energy in Michigan.™

Table 39. Efficient Showerhead Savings Calculation Inputs

ISR or fraction of units installed 20% | ARP participant survey.
GPMgpse Gallons per minute of baseline faucet 2.5 ' Minimum federal GPM allowed.
GPM ow Gallons per minute of low-flow faucet 1.25 | Showerhead 1.25 GPM Niagara N2912.
Average number of people per L
#people 2.31  ARP participant survey.
household
min/shower Minutes of use per person per shower 7.83 ' Cadmus water metering study.
days/yr. Days faucet used per year 365 = Ohio TRM Assumption.
shower/day Showers per day 0.61 = Cadmus water metering study.
F/home Average number of showers in the home 2.1  Ohio TRM Assumption.
8.33 Constant to convert gals to lbs. 8.33 | Adjusted TRM Assumption.
Constant to convert Ibs. and of water . .
1 1 | Ohio TRM Assumption.
to BTU
Ter Assumed temperature of water used 101 @ Cadmus water metering study.
Vectren's temperature data for Dayton,
Assumed temperature of water .
TmaiNs 57.7 | OH. Averaged monthly water main

entering house

13

temperature calculated using the

Michigan Water Meter Study. March 2013. Power Point presentation to Michigan Evaluation Working Group.

50



CADMUS

Building America Research Benchmark
Definition, updated December 2009.
Pg.19-20.
http://www.nrel.gov/docs/fy100sti/472
46.pdf

1,000,000 Conversion 1,000,000 | Assumed.

RE Recovery Energy 0.98 | Review of AHRI Directory.

0.003412 MMBtuh to kWh 0.003412 = Ohio TRM Assumption.

Using the above inputs, Cadmus calculated per-unit, annual energy savings of 25.2 kWh, resulting in
adjusted gross energy savings of 53,992 kWh. Cadmus used peak demand reduction calculations
consistent with the Ohio TRM. Peak demand reduction equated to 0.0003 kW per unit installed, for a
total demand reduction of 0.63 kW.

Kit Savings

Table 40 shows final inputs and savings estimated for measures distributed in the energy-saving kits. To
highlight the large impact of low installation rates, the table includes savings with and without the

ISR applied.

Table 40. Kit Savings

Unadjusted by ISR Adjusted by ISR
Adjusted Gross | Adjusted Gross | Adjusted Gross | Adjusted Gross
kWh Savings kW Savings kWh Savings kW Savings

CFL Bulbs 77% 65% 178,886 18.92 119,721 12.35
Bathroom Aerator 47% 29% 48,705 6.63 15,867 2.11
Kitchen Aerator 55% 32% 242,164 4.83 78,892 1.53
Showerhead 55% 20% 267,504 3.39 55,355 0.69
Total 737,260 34 269,835 17

Part-Use Factor

To determine average, per-unit, gross energy savings for refrigerators and freezers, Cadmus applied the
program’s part-use factor, obtained from the 2014 and 2015 participant surveys; this accounted for
participating appliances not plugged in year-round prior to participation. Retirement of appliances not
previously in operation or operated for only a part of the year would not yield the full year of energy
savings presented below in Table 41. Cadmus analyzed data from the 2014 and 2015 participant surveys
to calculate part-use factors, used in the following three participant categories:

Participating units not used for at least one full year prior to recycling were assigned a part-use
factor of 0. As the unit did not consume electricity, its retirement did not generate savings.

Recycled units operating the full year prior to participation were assigned a part-use factor of 1.
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e To determine part-use factors for units used only a portion of the previous year, Cadmus divided
the average number of months such units were used by 12. The part-use factor for these
appliances ranged between 0 and 1.

Final, part-use, adjusted gross savings resulted from the weighted average of these three
usage scenarios.

Table 41 illustrates how Cadmus applied part-use factors for each of the three categories to determine
average, per-unit, gross, and annual energy savings for refrigerators and freezers.

Table 41. Part-Use Adjusted Gross Per-UES for Refrigerators and Freezers

Recycled Refrigerators Recycled Freezers

Percent of | Average Percent | Average

Operational Status Part-Use Adjusted Part-Use Adjusted Per
Total Part-Use of Total | Part-Use
. Per UES (kWh/Year) . UES (kWh/Year)
Units Factor Units Factor
Not Running 9% 0.00 0 13% 0.00 0
Running Part Time 4% 0.42 456 1% 0.33 284
Running All Time 88% 1.00 1095 85% 1.00 853
Per Unit Average 0.89 976 0.86 731

For the 2012 evaluation, Cadmus found part-use factors of 0.94 and 0.89 for refrigerators and freezers,
respectively. Though slightly lower than the 2014-2015 findings, none of the part use factors showed
statistically significant difference.

Figure 17. 2010, 2012, and 2014-2015 Part-Use Factors
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Using the evaluation’s findings, refrigerators and freezers exhibited part-use factors of 0.89 and
0.86, respectively.
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Based on the part-use, adjusted, per-unit, gross, annual energy savings presented in Table 42 (for 2015),
Cadmus determined program-wide, annual, gross energy savings generated by DP&L’s participation in
2015 (also shown in Table 42).

Table 42. 2015 Adjusted, Part-Use, Gross, Annual Energy Savings

Adjusted Adjusted Gross - Total
ota
Gross Energy Demand . Adjusted Precision at
. . X 2015 Adjusted
Appliance Savings Per Reduction Per .. . Gross 90%
) i Participation | Gross Savings .
Appliance Appliance Demand Confidence
(kWh/Year)
(kWh/Year) (kW/Year)* (kW/Year)
Refrigerator 976 0.16 2,979 3,261,620 477 +10%
Freezer 731 0.12 713 607,979 86 +28%
Total 3,692 3,869,600 562 +9.5%

*Cadmus derived refrigerator and freezer summer coincident peak demand reduction by applying the Ohio TRM
formula. Results from this evaluation determined the change in kWh input.

Participant Survey Analysis
DP&L and JACO marketed the ARP through an array of channels, including the following:
e Newspaper advertisements
e Television advertisements
e Online advertising
e A program website
e Customer information sheets
e Billinserts
e Retailers (e.g., Sears)

e POP advertising

Survey data, shown in Figure 18, found participants primarily learned of the program through bill inserts
or some other form of direct mail.
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Figure 18. Participant Method for First Hearing About the Program
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Customers remained satisfied with the incentive level, with 96% of surveyed participants satisfied or
somewhat satisfied with the $40 rebate amount, as shown in Figure 19.

Figure 19. Overall Satisfaction with Rebate Amount
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As shown in Figure 20, approximately 94% of participants reported being “very satisfied” or “satisfied”
with the program, with 80% of all participants awarding it a “very satisfied” rating.
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Figure 20. Overall Program Satisfaction
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Recommendations

Drawing upon the preceding findings, Cadmus offers the following recommendations:

Although the program has been suspended, consider leveraging the ARP’s popularity among
past participants to solicit participation in other DP&L programs. DP&L can use lists of past
participants to distribute information about new program offerings via direct mail or e-mail.
For example, past participants might be enrolled in the appliance rebate program (provided
that continues). Reaching out to this group could boost initial program participation as it
would target a group of individuals that has shown some consciousness of energy efficiency
(i.e., would be more likely to sign up), but historically has not participated in other
programs.
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Residential Low-Income Program (OPAE)

This chapter describes the evaluation approach, detailed findings, and conclusions and
recommendations for the Residential Low-Income Program, implemented by the Ohio Partners for
Affordable Energy (OPAE).

Evaluation Overview

Cadmus’ evaluation of the 2015 Residential Low-Income Program implemented by OPAE followed
researchable questions and evaluation activities outlined in the DP&L 2015 Evaluation, Measurement,
and Verification Plan. Table 43 identifies key researchable evaluation questions.

Table 43. Key Researchable Questions

Researchable Question Activity Used to Address Question

Does the database accurately capture the key assumptions needed .
. . e Program database review
to evaluate savings? Are savings calculated accurately?
e Engineering analysis
e Billing analysis
What are the estimated gross electric savings and demand o & y ) .
e Billing analysis data collection

reductions generated by the program?
e Determine comprehensive list

of measures in each home

Is this program cost-effective? e Cost-effectiveness analysis

Detailed Evaluation Findings
DP&L surpassed its energy-savings goal of 1,083,240 kWh and 162 kW, by achieving 1,345,730 kWh and
170.4 kW in adjusted gross savings.

Upon applying results from the billing analysis, the program achieved adjusted gross savings realization
rates of 87.6% against ex ante-claimed energy savings and demand reduction. DP&L requested that
Cadmus calculate ex ante savings for the Low-Income program. Cadmus used the quantity and measure
details from the program tracking database (CC-System) as inputs to calculate ex ante savings (rather
than using the savings field from the database).

The following key findings relate to the impact and process evaluation activities:

e Table 44 presents program-level, ex ante claimed, verified gross, and adjusted gross savings for
energy and demand. As adjusted savings use the billing-analysis, program-level realization rate,
Table 44 presents the results at the program level. Appendix K provides measure-level ex ante
and verified savings.
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Table 44. Residential Low-Income Program Claimed and Achieved Energy Savings

Ex Ante Claimed Verified Gross . X
. . Adjusted Gross Savings
Savings Savings

Program Savings 1,536,221 195 1,536,221 195 1,345,730 170 +19%

* Precision at 90% confidence.

**Values in table may not sum to 100% exactly due to rounding.

e Cadmus calculated adjusted savings by means of a billing analysis, based on a final billing
dataset of 471 customers that participated in the OPAE’s Low-Income program between 2012
and 2015. The billing analysis employed a PRISM model to calculate the savings, analyzing
weather-normalized pre- and post-installation annual usage for each account.

e Figure 21 shows how refrigerator replacement, CFLs, and attic insulation provided 83% of the
program’s ex ante energy savings. The freezer replacement and heat pump replacement also
proved significant, contributing another 13% of energy savings.

Figure 21. Ex Ante Energy Savings Distribution
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e Findings from the billing analysis indicate refrigerators, freezer, lighting, and HVAC ex ante
savings estimates appeared accurate, while the air sealing, insulation, and water-heating billing
analysis savings appeared high. Savings for water heater measures achieved a 68% realization
rate while the building envelope measures, air sealing and insulation measures, achieved
realization rates of 68% and 66% respectively. Ex ante savings were derived primarily from the
Ohio TRM.

e Cadmus met with DP&L, FirstEnergy, and OPAE several times resulting in improvements to the
CC-System throughout the year. After database updates had been implemented by First Energy
on November 30, 2015, Cadmus identified the following improvements in the database:

= No missing savings
=  Accurate inputs allowing for correct calculations for insulation and air sealing measures
(e.g. minimum R-value for insulation measures and correct SEER values)
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e Cadmus found database issues similar to those observed for the previous years’ measures,
including incorrect key assumptions for estimating savings and inaccurate savings calculations.

e Issues noted regarding program data tracking and reporting did not prove unique to DP&L:
during a previous evaluation, interviews with DP&L and FirstEnergy (which administers the
database) indicated these issues occurred across other low-income programs using
this software.

Evaluation Data Collection Methods
To calculate program energy-saving impacts, Cadmus primarily relied on DP&L participant tracking data,
along with savings algorithms provided in the Ohio TRM.

Billing Analysis

Cadmus worked with DP&L to collect billing data for Low-Income participants, starting in July 2014. A
billing analysis requires two to four years of electric bills for each customer: the bills must cover pre-
installation, installation, and post-installation periods for each home. As DP&L’s billing data
management system retains billing records for just two years, DP&L provided Cadmus with these
records on a rolling basis; so Cadmus could gather more than two years’ worth of electric bills for
each home.

DP&L and Cadmus began this data collection in July 2014. Each month, DP&L provided electric billing
records of participants that participated in the program for that specific month. In January 2016, DP&L
provided billing data for all participants included in these monthly batches of billing records. This final
dataset provided up-to-date billing information for billing records that had been collected each month.

Comprehensive List of Installed Measures

Cadmus reached out to OPAE to determine a comprehensive list of measures installed in each home.
The DP&L program database captured measures DP&L funded, but did not include measures funded by
other sources. A comprehensive list of measures would identify measures funded by other sources; so
the billing analysis results would reflect DP&L-funded measures.

Database Review
Cadmus worked with DP&L, FirstEnergy Corp. (the database developer and host), and OPAE to review
the program database at a measure level and to assess the following:

Does the database accurately and consistently collect key assumptions used in Ohio TRM savings
algorithms?

Is the database consistent and accurate in calculating energy savings?

Specifically for the second item, Cadmus worked to address the following issues that arose during the
2012, 2013, and 2014 program evaluations:

e Electric savings were not calculated for homes that apparently should have received them.
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e Savings were incorrectly calculated.

Cadmus met with DP&L, FirstEnergy, and OPAE on four occasions—twice in 2015 and twice in 2016—to
discuss the above issues that affect savings in the CC-System. The meetings resulted in FirstEnergy
implementing programming updates in the CC-System and OPAE providing updated guidance to the
agencies entering information into the CC-System.

Impact Evaluation Methodology and Findings

Engineering Analysis

Cadmus used the methodologies and inputs prescribed by the Ohio TRM to calculate ex ante and
verified savings. Some measures required updating the methodology and inputs for the following
reasons:

e |naccurate inputs provided by the CC-System database

e Qutdated methodology and inputs

For air-sealing and insulation measures, Cadmus applied thresholds on specific input assumptions to
limit unreasonably high savings. Specifically, this limited air-sealing improvements to 30% (i.e., some
cases had leakage improvements greater than 50%). For attic and wall insulation measures, Cadmus set
respective savings thresholds at 50% and 20% of total home heating energy usage. Adjustments to pre-
and post-R-values accounted for the insulating effect of roof and wall structures, as shown in Table 45.
These R-value adjustments drew upon modeling assumptions Cadmus used in the 2012 DP&L

Potential Study.™

Table 45. R-Value Adjustments to Account for a Structure’s Insulating Effect

Ceiling 5.00
Wall 4.37
Foundation Wall 2.32

Table 46 summarizes additional updates and provides a complete source list for measure-level savings.

Y The 2012 DP&L Potential Study can be found in the DP&L 2013-2015 Portfolio Plan Filing.
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Table 46. Savings Sources and Updates
CWeawe | souceandUpdate
Residential Lighting program methodology: lumens equivalence and delayed EISA
CFLs baselines based on 2015 shelf stocking study.
2013 Low-Income evaluation: ISR of 97%.

Energy-Efficient Showerhead | Cadmus 2012 Michigan water meter study: engineering algorithms and inputs.

Faucet Aerator Cadmus 2012 Michigan water meter study: engineering algorithms and inputs.
LED Nightlight 2013 Indiana TRM: methodology and inputs.
Freezer Replacement Cadmus replacement appliance savings calculator: ENERGY STAR UEC.
Refrigerator Replacement Ohio TRM Joint Objections and Comments: updated existing UEC.
Water Heater Pipe Insulation = ACEEE Report Number E093, p. 117, April 2009: energy-savings factor.
Smart Strip Mid-Atlantic TRM V5.0: installation rate.

Billing Analysis

Methodology

DPL provided billing data and tracking data for participants from 2012-2015 to perform billing analysis
and to estimate OPAE energy savings overall, for measure groups and for “other” measure groups.
Cadmus used the billing analysis results to establish the program’s adjusted gross savings.

DP&L provided billing data for the OPAE program in various extracts. Tracking data included details
about measures installed, installation dates, other program participation, and participant details.
Cadmus populated the ex ante savings estimates based on engineering estimates for all measures
installed through the program from previous program periods.*

Finally, Cadmus obtained earliest and latest participation dates for all measures installed, and combined
this customer-level, measure category information with the billing data.

In conducting the billing analysis for the Residential Low-Income program, Cadmus completed the
following steps:

e Matched measure data from the tracking database with electric billing data.

e Used zip code mapping to determine the nearest weather station for each zip code.

e Obtained daily average temperature weather data (July 2012 through January 2016) for six
NOAA weather stations, representing all zip codes associated with participants.

e Used daily average temperatures to determine base 45—85 HDDs and CDDs for each station.

e Obtained typical meteorological year 3 (TMY3; 1991-2005) annual normal heating and CDDs to
weather normalize the billing data.

5 Forthe past several years, Cadmus has calculated ex ante savings on DP&L’s behalf.
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e Matched billing data periods with the CDDs and HDDs from the associated stations.

Data Screening

Cadmus removed the following elements from the analysis:

e Electric billing data monthly readings where usage fell below 1 kWh per day

e Participant and nonparticipant customers with fewer than 10 pre- and 10
post-installation months

This ensured pre- and post-installation periods remained well balanced and the PRISM models
represented all seasons.

Energy Savings Summaries

Table 47 presents overall average savings, estimated by the PRISM models, realization rates, and
associated standard errors around the savings estimates. Overall, the average OPAE program
participant’s usage changed by 1,533 kWh or 12% from the pre-period to the post-period. The
nonparticipant group, however, experienced increased usage of 729 kWh over the same period (a 5%
increase). As a result, net participant savings were 2,157 kWh. Compared to the 2,461 kWh ex ante
savings estimate, this represents an 88% realization rate. With average pre-installation period usage of
12,700 kWh, savings represent a 17% reduction in home energy usage.

Table 47. OPAE Overall Billing Analysis Results

.. Relative Precision Pre Adjusted
Model Ex Ante | Realization . . Ex Ante %
: i 90% Confidence Period Gross % X
Savings | Savings Rate . Savings
Level NAC Savings
Participant 471 1,533* 2,461 62% 11% 12,700 12.1% 19.4%
Nonparticipant 143 -729 - - 52% 14,848 -4.9% -
Participant
. 471 2,157 2,461 88% 19% 12,700 17.0% 19.4%
Adjusted Gross

*As a check, the monthly, fixed-effects, CSA modeling approach yielded an identical result: 1,533 kWh savings with
a 90% relative precision of 11%. As discussed, only PRISM estimates were used to derive model savings.

Although sample sizes did not permit obtaining measure-level savings estimates, Cadmus estimated
measure group savings. Table 48 (below) provides the adjusted gross measure group results (i.e.,
adjusted for the nonparticipant group change in usage).

Most customers installed lighting measures and refrigerators and/or freezers. Though Cadmus could not
obtain savings estimates for refrigerators and freezers separately due to small sample sizes (n=13),
savings averaged 1,334 kWh (a 78% realization rate) compared to the 1,718 kWh ex ante estimate. This
suggested lower refrigerator and freezer savings than expected. Customers that installed lighting
measures, refrigerator/freezer measures, and HVAC measures, along with other measures, achieved

close to the average realization rate, indicating the ex ante estimates for these measures remain fairly
accurate.
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Table 48 also shows that customers that received air sealing and insulation in addition to other
measures achieved lower average realization rates (i.e., in the 66%-68% range). Thus, although the
customers receiving air sealing and insulation measures saved a considerable amount (over 4,000 kWh),
savings were not as high as the expected 6,000 kWh. Pre-period usage for customers receiving air
sealing and insulation also nearly doubled the average, indicating electric heat usage. They did not,
however, save in the expected 27% range—rather more in the 18% range. Similarly, it seems water-
heating measures did not save as much as expected: customers expected to save 22% only achieved
15% savings, for a 68% realization rate.

Although not measure-specific results, these findings indicate refrigerators, freezer, lighting, and HVAC
ex ante savings estimates appeared accurate, while the air sealing, insulation, and water-heating billing
analysis savings appeared high.

Table 48. OPAE Adjusted Gross Measure Group Energy Savings from Billing Analysis

Relative P Modeled | Ex Ant
re odele x Ante
Model Ex Ante | Realization Precision 90% .

Measure Group ) ) ) Period Percent Percent

Savings | Savings Rate Confidence . i
NAC Savings Savings

Level

Overall 471 2,157 2,461 88% 19% | 12,700 17.0% 19.4%
Refrigerators/Freezers 379 2,068 2,383 87% 20% | 11,799 17.5% 20.2%
Refrigerators/Freezers Only 13 1,334 1,718 78% 80% | 11,870 11.2% 14.5%
HVAC 1 4,104 3,921 105% 9% | 16,749 24.5% 23.4%
Air Sealing 41 4,278 6,265 68% 19% | 23,774 18.0% 26.4%
Insulation 46 4,064 6,196 66% 19% | 22,375 18.2% 27.7%
Lighting 447 2,159 2,411 90% 19% | 12,460 17.3% 19.4%
Water Heating 47 2,912 4,264 68% 28% | 19,461 15.0% 21.9%
Other 3 456 1,372 33% 255% | 16,803 2.7% 8.2%

Comprehensive List of Installed Measures

One task associated with the billing analysis included compiling a comprehensive list of measures
installed in participant homes to better allocate billing analysis savings to DP&L-funded measures. After
meeting with DP&L and OPAE, Cadmus determined compiling a comprehensive list of installed measures
in participant homes could not be conducted in a straightforward manner: the information was not
compiled in a single location and existed only on paper applications. Collecting this information for
1,000+ customers would have placed a significant burden on OPAE.

Alternatively, Cadmus employed an alternative method to accomplish a similar outcome to collecting a
comprehensive list of installed measures. As discussed in the Engineering Analysis section, Cadmus
identified a marker in the billing data denoting a customers’ participation in Ohio’s Home
Weatherization Assistance Program (HWAP). Removing these customers from the billing analysis
eliminated capturing some savings not funded by DP&L.
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Database Review Findings

Cadmus reviewed the CC-System database and identified many elements that worked, along with issues
related to data integrity and savings calculations. The review identified improvements that persisted
from the previous year, including the following:

e Very few cases of homes without electric heating and/or central cooling received shell measures

e Most pertinent database fields were populated

The database review also identified several improvements in CC-System data tracking relative to the
previous year, including the following:

e The new database field specifying the program year for tracking savings and costs

e Following database updates that First Energy implemented on November 30, 2015: no missing
savings and accurate inputs allowing for correct calculations for insulation and air sealing
measures (e.g. minimum R-value for insulation measures and correct SEER values)

Cadmus’ review of the CC-System, along with feedback from several meetings with FirstEnergy, OPAE,
and DP&L, identified several database issues that could be addressed by updating the CC-System code
or updating the way OPAE’s agencies input data into the system. The review focused on measures
contributing significant savings to the program; it also reveals significant issues with the savings
calculations (i.e., primarily air sealing and insulation measures [wall, attic and foundation wall
insulation]).

This evaluation did not verify the implementation of proposed solutions (discussed further below). The
following evaluation should verify whether or not the solutions have been implemented correctly and
that the solutions have addressed the associated issues. While these issues affected DP&L program data
tracking and reporting, they were not DP&L-specific. The same issues could affect other Ohio utility low-
income weatherization programs using the same database system.

One identified issues is specific to cases where insulation measures are installed in homes using heat
pumps: heat pump heating efficiencies have been input into the CC-System incorrectly. For insulation
measures, the savings algorithm requires heating efficiencies in decimal units (e.g., 0.99) as opposed to
units associated with the HSPF (e.g., HSPF = 6.8). Agencies typically assume heat pump heating
efficiencies of 0.99, while typical heat pumps have efficiencies of 1.99 and higher. The heat pump
heating efficiency may be calculated by dividing the HSPF by 3.412 and multiplying the result by 100
(e.g., for an HSPF of 6.8: 6.8 + 3.412 x 100 = 199). OPAE plans to instruct agencies to input heat pump
heating efficiencies correctly for insulation measures.

The review also identified that the CC-System calculates kW demand reduction incorrectly for insulation.
The CC-System calculates kW demand reduction for insulation using heating and cooling savings, when
the calculation should use only cooling savings. FirstEnergy plans to update the kW demand reduction
calculation to be based solely on cooling savings.
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The CC-System review identified cases of electrically heated homes receiving shell measures while the

CC-System did not calculate electric savings. Meetings with FirstEnergy and OPAE revealed that if

inputting "Job Type" into the CC-System as "Base Load" (rather than “Heating Customer”), the CC-

System assumes the home has gas heat and does not calculate heating savings for shell measures. The

review identified a small number of cases where this occurred, leading to the CC-System calculating zero

for these homes.

The CC-System review also identified two overarching issues that manifest differently in the CC-System.

Table 49 summarizes these issues, notes how they manifest in CC-System savings, and discusses how

FirstEnergy and OPAE plan to address them.

Table 49. Reported Savings Issues and Solutions

A disconnect exists
between the type of
variable the CC-System
expects and the type
of variable input by the
agencies.

The CC-System does
not report savings for
measures with
deemed savings.

For air-sealing and insulation measures, the CC-System was
setup to receive heating efficiencies as decimal numbers (e.g.,
0.99), and the agencies input heating efficiencies as whole
numbers (e.g., 99), leading to the CC-System calculating
savings too low by orders of magnitude (as the savings
calculations divide by the heating efficiency).

For insulation measures, the agencies input an initial R-value
of 0 when no insulation existed in a home, leading to errors
when the CC-System attempted to calculate savings (and
resulting in zero savings for the measure). The OH TRM
specifies using a minimum R-value of 5 to account for the
insulating effect of building materials.

For air-sealing and HVAC tune-up measures, the CC-System
was setup to receive system capacities in units of “Btuh” (e.g.,
24,000 Btuh) and the agencies input the system capacities in
units of “Tons” (e.g., 2 tons), leading to the CC-System
calculating savings too low by orders of magnitude (as the
savings calculations multiply by the system capacity).

The smart strip measure appears in the CC-System as
producing no reported savings.

The water heater temperature setback measure appears in the
CC-System as producing no reported savings.

FirstEnergy will update the CC-
System calculation to divide the
heating efficiency by 100.

FirstEnergy will apply a constraint
to the “Initial R-value” field in the
CC-System, allowing only inputs
of “5” or greater.

FirstEnergy will apply a constraint
to the “System Capacity” field in
the CC-System, allowing only
inputs of “3,000” or greater.

FirstEnergy will update the CC-
System to assign OH TRM savings
of: 56.6 kWh and 0.0063 kW to 5-
plug smart strips; and 102.8 kWh
and 0.012 kW to smart strips
with more than 5 plugs.
FirstEnergy will update the CC-
System to assign savings of
92kWh and 0.11 kW, per the
2014 program evaluation for
each installation.
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Recommendations

Drawing upon the preceding findings, Cadmus offers the following recommendations:

The 2016 evaluation should verify that solutions identified and implemented during the 2015
evaluation have addressed the associated issues. While the 2014 and 2015 evaluation
identified several issues and appropriate solutions, implementation of all of these solutions
could not be verified during the 2015 evaluation.

Implement CC-System updates so such updates apply to affected measures for the entire
program year. Updates implemented midyear could lead to inconsistent savings calculations
in the CC-System and introduce challenges to effectively evaluating the data.

Continue to perform measure-by-measure reviews of the CC-System, in concert with the
database administrator and the CAP agencies, to address all remaining database issues.
The 2015 program year review focused on measures that represented large portions of 2015
program savings. Issues may remain with measures achieving smaller portions of program

savings (e.g., smart strips) and/or measures not installed in the 2015 program year (e.g.,
duct sealing).

Continue to collect monthly billing data for Low Income participants. Continuing to collect
these billing data will create a more robust dataset for a future billing analysis, including
more participants and longer data periods for each participant. Performing a billing analysis

in subsequent years using a more robust dataset will produce results with improved
accuracy and precision.
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Residential Low-Income Program (PWC)

This chapter describes the evaluation approach, detailed findings, and conclusions and
recommendations for the Residential Low-Income Program, implemented by People Working
Cooperatively (PWC). In 2015, DP&L launched this program as a pilot, operating independently from
OPAE’s Low-Income program. The program installs energy efficiency measures in customers’ homes as
part of a broader mission to help low-income, elderly, and disabled homeowners stay in their homes.

Evaluation Overview

Cadmus’ evaluation of the 2015 Residential Low-Income Program, implemented by OPAE, followed
researchable questions and evaluation activities outlined in the DP&L 2015 Evaluation, Measurement,
and Verification Plan. Table 50 identifies key researchable evaluation questions.

Table 50. Key Researchable Questions

Researchable Question Activity Used to Address Question

e Program database review.

What gross electric savings and demand reductions did the program generate? ; . .
e Engineering analysis.

What were the program’s achievements and challenges? e Stakeholder interviews.
Which aspects of the program design worked well and which can be improved? e Stakeholder interviews.
Is the pilot study cost-effective? e Cost-effectiveness analysis.

Detailed Evaluation Findings

As ex ante and adjusted savings are the same values, adjusted gross savings represent realization rates
of 100% and 100% against ex ante-claimed energy savings and demand reduction, respectively. DP&L
requested that Cadmus calculate ex ante savings for the Low-Income program. Because Cadmus used all
current and available information to inform both the ex ante savings and adjusted gross savings, the two

savings are equal.

The following key findings relate to the impact and process evaluation activities:

e Table 51 presents program ex ante claimed, verified gross, and adjusted gross savings for energy and

demand.
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Central AC 477
CFL 20,712
Faucet Aerator 432
Freezer 25,144
Heat Pump 4,513
Pipe Insulation 219
Refrigerator 105,084
Showerhead 1,137
WH Wrap 255
Total** 157,974

* Precision at 90% confidence.

0.314
2.190
0.122
3.809
0.942
0.025
16.161
0.084
0.029
24

477 0.314
20,712 2.190
432 0.122
25,144 3.809
4,513 0.942
219 0.025
105,084 16.161
1,137 0.084
255 0.029
157,974 24

**Values in table may not sum to 100% exactly due to rounding.

e Figure 22 shows how the program focused on refrigerator replacements, CFLs, and freezer
replacements for DP&L-funded measures in the homes of 175 participants. These measures

provided the vast majority of savings: 96% of program kWh savings.

Figure 22. Energy Savings Distribution

Freezer, 16%

CFL, 13%

Refrigerator, 67%

e With guidance from DP&L and Cadmus, PWC built an Excel database to collect all data points

—Other, 1%

477
20,712
432
25,144
4,513
219
105,084
1,137
255
157,974

Heat Pump, 3%

___Showerhead, 1%

0.314
2.190
0.122
3.809
0.942
0.025
16.161
0.084
0.029
24

Table 51. Residential Low-Income Program Claimed and Achieved Energy Savings

m Ex Ante Claimed Savings Verified Gross Savings Adjusted Gross Savings

+10%
+15%
+13%
+10%
+10%
+14%
+10%
+16%
+12%

7%

necessary to evaluate measure savings. These three groups met several times during the evaluation

to discuss database updates that improved the data quality and completeness of information
collected. At the end of the evaluation period, Cadmus used the database to calculate ex ante,

verified, and adjusted savings for the program.
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Evaluation Data Collection Methods

Database Review

Cadmus worked with DP&L to review PWC's tracking database and to assess if that database accurately
and consistently collected key assumptions used in Ohio TRM savings algorithms. At the beginning of the
program, Cadmus provided PWC with a data collection guide that specified required data collection
fields for each measure.'® Twice during the evaluation period, PWC sent the latest, accumulated data to
DP&L and Cadmus for review. Upon reviewing the collected data for comprehensiveness and
completeness, Cadmus provided feedback to PWC during the evaluation period.

Stakeholder Interviews

Cadmus conducted two stakeholder interviews: one with two DP&L staff; and one with three PWC staff.
These interviews explored program design and implementation, marketing and outreach, program
successes and challenges, and data tracking.

Impact Evaluation Methodology and Findings

Database Review Findings

Cadmus reviewed PWC's data workbook several times during the evaluation period to assess if the
dataset contained all information necessary to evaluate savings. Overall, the database included most of
the critical information required. Cadmus identified the following issues:

e Duplicate records
e Data populated in incorrect fields (e.g., “INDOOR” input into “Qty Installed Outdoor” field)

e Unclear data fields and associated data (e.g., the “Yes” and “No” inputs in a field titled “AC Installed,
Yes/No” did not clearly convey if a new A/C unit had been installed or was simply present at the
home)

e Missing data

PWC made updates to the database and data collection process to address the feedback identified
above. The final database contained all of the information Cadmus needed to calculate program savings.

Engineering Analysis

Cadmus used the same inputs and methods to calculate ex ante, verified, and adjusted gross savings for
measures in the database. Whenever possible, these included methodologies and inputs prescribed by
the Ohio TRM to calculate savings. Some measures required updating methodologies and inputs for the
following reasons:

8 The data collection guide was based on the Low Income database field review completed for OPAE’s Low-

Income program as part of the 2013 Evaluation (Appendix E:, p. 170):
http://dis.puc.state.oh.us/DocumentRecord.aspx?DoclD=fb8f219b-4024-4694-9908-1b2731540eb5

68



CADMUS

e Inaccurate inputs provided by the CC-System database

e Qutdated methodology and inputs

In all cases, Cadmus calculated ex ante and verified savings using methodologies and inputs consistent
with the Low Income program implemented by OPAE. Table 52 summarizes all updates to the Ohio TRM
methodologies:

Table 52. Savings Sources and Updates

Residential Lighting program methodology: lumens equivalence and delayed

CFLs EISA baselines, based on the shelf stocking study. 2013 Low Income Evaluation:
ISR of 97%.

Energy-Efficient Showerhead Cadmus 2012. Michigan water meter study: engineering algorithms and inputs.

Faucet Aerators Cadmus 2012. Michigan water meter study: engineering algorithms and inputs.

Freezer Replacements Cadmus replacement appliance savings calculator: ENERGY STAR UEC.

Refrigerator Replacements Ohio TRM Joint Objections and Comments: updated existing UEC.

Water Heater Pipe Insulations | ACEEE Report Number E093, p. 117; April 2009: energy-savings factor.

Process Evaluation Findings

Stakeholder Interview Findings
Cadmus conducted two stakeholder interviews with DP&L and PWC to explore the pilot’s design and
implementation, program successes and challenges, data tracking, and program goals and outcomes.

Program Design and Implementation

In 2015, DP&L launched the pilot Residential Low-Income Weatherization Program through PWC. A

nonprofit organization serving low-income, elderly, and disabled homeowners, PWC provides home
repairs, weatherization, modification, and maintenance services to help residents safely stay in their
homes.

Through the program, DP&L provides funding and administration support for PWC to provide
weatherization services and to make energy efficiency upgrades as part of the existing program and
home repair services it provides to customers. Participating customers receive a home audit to identify
energy savings and home improvement opportunities. Through the program, customers may receive
energy-saving measures such as window and door sealing, CFLs, faucet aerators, pipe wraps, and—in
limited cases—equipment replacement (e.g., refrigerators, heat pumps).
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According to the PWC interviewees, the organization typically reaches out to potentially eligible
customers. PWC also conducts some outreach to other agencies providing low-income services within
DP&L’s service territory, informing them of these energy-saving services. PWC interviewees said they
primarily identified potential customers using two sources:

e PWOC's database of existing clients receiving services through the organization

e Targeting DP&L customers who participate in the Percentage of Income Payment Plan Plus, an
extended payment arrangement that helps customers maintain their natural gas and/or
electric service.

PWC then works with DP&L to target services through identifying customers with high energy
consumption. According to PWC interviewees, identifying eligible customers, with high energy
consumption within DP&L service territory and using electric heat, has been one of the most significant
barriers PWC faces with the program. To help overcome this challenge in the future, PWC interviewees
requested that DP&L offer additional support in targeting customers. For example, PWC would prefer
DP&L provide a list of customers with high energy use (i.e., customers that DP&L would like PWC to
target) rather than PWC providing DP&L with customer lists and asking DP&L to look these up in the
system to determine whether they can be considered high energy consumption households.

Program Goals and Outcomes
In 2015, the program sought to achieve the following goals:

e Complete 350 projects
e Achieve 525,000 kWh in energy savings

The program fell short of both goals, completing 175 projects and achieving 157,974 kWh in savings.
DP&L and PWC stakeholder interviewees noted the program experienced a slow start. PWC
interviewees explained they initially had difficulty in securing funds from other organizations for non-
energy home repairs—funds which PWC needed for ramping up the program. They explained that the
difficulty in identifying target customers also presented a barrier to achieving their project and energy-
savings goals, but they believed assistance from DP&L in identifying target customers could help them
reach more customers.

Recommendations

Drawing upon the preceding findings, Cadmus offers the following recommendations:

During the evaluation period, continue to hold meetings to discuss database and data
collection, ensuring the quality and completeness of data. Though the final dataset used
for the evaluation contained the information necessary for calculating savings, some of the
database issues identified through the evaluation could resurface during the next evaluation
period. Resolving such issues during the program period would be far simpler than doing so
at the end.
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Residential Heating and Cooling Rebate Program

This chapter describes Cadmus’ evaluation approach, detailed findings, conclusions, and
recommendations for the Residential Heating and Cooling Rebate Program.

Evaluation Overview

Cadmus’ evaluation of the 2015 Residential Heating and Cooling Rebate Program followed researchable
guestions and evaluation activities outlined in the DP&L 2015 Evaluation, Measurement, and Verification
Plans. Table 53 identifies key researchable evaluation questions.

Table 53. Key Researchable Questions

Researchable Questions Activity Used to Address Question

e Program database review.
e Application of 2013 program billing analysis results for heat pumps, central air

What are the program gross conditioners, and electronically commutated motor (ECM) measures.

electric savings and peak e Ohio TRM calculation and assumption review.

demand reductions? e Perform billing analysis or engineering calculations for programmable
thermostats.

e Engineering calculations.

Is this program cost-effective? | e Cost-effectiveness analysis.

Consistent with impact methods employed in previous years, the 2015 impact evaluation focused on a
regression analysis of billing data from 2009, 2010, 2011, and 2012 program participants. As the
analyses considered all customers participating in the program since 2009, annual UES estimates
fluctuated only slightly from year-to-year. As no significant program changes were planned for included
measures for 2015 and to ensure efficient use of evaluation resources, Cadmus applied the UES
estimates calculated as part of the 2013 program evaluation to the 2015 participant data.

Detailed Evaluation Findings

DP&L exceeded its energy savings goal of 8,814,339, achieving 9,490,639 kWh in adjusted savings. The
2015 program fell short of the demand reduction goal of 2,712 kW, achieving 1,619 kW in adjusted
demand reduction. Ex ante savings were 9,602,721 kWh and 1,656 kW. Adjusted gross savings
compared to ex ante savings represented realization rates of 99% for energy and 98% for demand
reduction. The following key findings relate to the impact and process evaluation activities:

e Table 54 presents program ex ante claimed and adjusted gross savings and demand reduction.

Table 54. Residential Heating and Cooling Rebate Program Claimed and Achieved Energy Savings

m Ex Ante Claimed Savings Verified Gross Savings Adjusted Gross Savings

ER AC 14/15 SEER 1,217,433 1,217,433 1,217,433 1.7%
ER AC 16+ SEER 1,198,245 487 1,198,245 487 1,198,245 474 1.6%
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m Ex Ante Claimed Savings Verified Gross Savings Adjusted Gross Savings

NC AC 14/15 SEER 7,065 4 7,065 4 10,450 10.0%
NC AC 16+ SEER 19,771 8 19,771 8 24,474 10 10.0%
RP AC 14/15 SEER 11,177 7 11,177 7 11,177 5 7.3%
RP AC 16+ SEER 9,798 4 9,798 4 10,317 4 10.0%
ER HP 14/15 SEER 1,685,861 219 1,685,861 219 1,685,861 206 2.9%
ER HP 16+ SEER 1,617,511 218 1,617,511 218 1,617,511 231 3.3%
NC HP 14/15 SEER 39,155 6 39,155 6 31,389 5 10.0%
NC HP 16+ SEER 37,091 5 37,091 5 50,229 6 10.0%
RP HP 14/15 SEER 33,724 5 33,724 5 25,216 3 10.0%
RP HP 16+ SEER 33,442 4 33,442 4 40,810 5 10.0%
ER GSHP 16/18 EER 475,142 24 475,142 24 486,696 22 10.0%
ER GSHP 19+ EER 602,754 40 602,754 40 762,588 40 10.0%
NC GSHP 16/18 EER 193,897 10 193,897 10 164,223 9 10.0%
NC GSHP 19+ SEER 146,102 11 146,102 11 135,312 9 10.0%
RP GSHP 16/18 EER 27,934 1 27,934 1 19,714 1 10.0%
RP GSHP 19+ EER 40,278 3 40,278 3 34,908 3 10.0%
NC MS AC 16+ SEER 1,170 1 1,170 1 1,381 1 10.0%
NC MS HP 14/15 SEER 6,769 0 6,769 0 9,193 1 39.2%
NC MS HP 16+ SEER 304,510 17 304,510 17 298,600 22 38.6%
ECM** 366,897 86 366,897 86 366,897 86 12.6%
ECM with New AC 670,873 0 670,873 0 670,873 0 19.2%
ECM with New HP 39,045 0 39,045 0 0 0 0%
Programmable Thermostat with

AC 215,149 0 215,149 0 337,512 0 10.0%
Programmable Thermostat with

Hp 497,491 0 497,491 0 228,096 0 10.0%
Programmable Thermostat with

GSHP 95,079 0 95,079 0 41,319 0 10.0%
Smart Thermostat with AC 2,681 0 2,681 0 4,168 0 10.0%
Smart Thermostat with HP or

GSHP 1,492 0 1,492 0 858 0 10.0%
Hleat Pump Water Heater - 5,188 1 5,188 1 5,188 1 10.0%

Electric Home

Total 9,602,721 1,656 9,602,721 1,656 9,490,639 1,619 2.32%
* Precision at 90% confidence.

** Electronically commutated motor.

*** Values in table may not sum exactly to total due to rounding.
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e Adjusted gross savings for 2015 exceed the 2014 level by 1,468,674 kWh—an increase of 18.3%.
The jump in savings results from increases in participation in several measures, including high-
efficiency central air conditioners (CACs) and air-source heat pumps and ECM fan motors for
furnaces, CACs, and air source heat pumps. The addition of thermostat measures also
contributed significantly.

o Demand reduction increased only slightly over 2014 levels: by 20 kW (just over 1%). Thermostat
measures could be a reason that savings increased at a higher percentage than demand
reduction: these measures contributed 612,053 in adjusted gross kWh savings, but did not
reduce peak demand. Another factor was a trend towards somewhat higher replacement-
system energy-efficiency rating (EER) values for CAC and air-source heat pump systems, in effect
lowering unit demand reduction.

e The program’s 99% realization rate for energy savings resulted largely from the application of
the billing analysis results to determine ex ante and adjusted savings. Measures where UES were
deemed from billing analysis results—CACs, air source heat pumps, and ECM furnace fans—
resulted in more than 70% of program savings; all of these measures achieved a 100%
realization rate.

e Demand reduction’s 98% program realization rate reflected overall close tracking between ex
ante and adjusted savings. Differences between ex ante and adjusted demand reduction for
specific measures often resulted from differences in identified EERs for CAC, air-source heat
pump, and ground-source heat pump measures. For the ex ante savings estimates, demand
savings were based on unit savings from the 2013 Cadmus evaluation, which were calculated
using EER values somewhat different than average EER values of existing units identified in the
2015 data.

Evaluation Data Collection Methods

In evaluating the 2015 program, Cadmus used the approaches detailed below.

Program Participant Utility Bill Regression Analysis and Engineering Review

Cadmus used billing results from the 2013 program evaluation, as significant changes did not occur
between the 2009 and 2015 program years regarding program delivery, customers targeted, or required
efficiency levels for all applicable measure types. The evaluation compared the equipment
characteristics of the billing analysis sample against the 2015 program data and found good agreement
between the two. Cadmus used the billing analysis results to evaluate measure-level kWh estimates.

Where billing analysis results proved unavailable, Cadmus performed an engineering review based on
the Ohio TRM. The evaluation team included additional primary and secondary sources as needed to
supplement the TRM guidelines. Cadmus used engineering calculations to help evaluate measure-level
kWh savings for ground-source heat pumps, mini-split heat pumps, ECM measures, and thermostat
measures. The evaluation also relied on engineering calculations in evaluating measure-level kW savings
for all measures.
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Data Tracking System Review
Cadmus reviewed the final 2015 program tracking database for input, accuracy, and completeness of
data tracked. The review determined whether the tracking database contained the following:

e Data necessary to calculate the collected savings
e Reported savings estimates matching the measure types

e Existing and installed equipment types meeting the measure requirements

As previous evaluation efforts identified few tracking data issues for this program, Cadmus only
conducted a brief review of tracking data elements that did not directly inform savings calculations
in 2015.

Programmable Thermostat Customer Survey

Cadmus conducted a phone survey with 70 DP&L customers who received rebates for purchasing a
programmable or smart thermostats through the Residential Programs’ Heating Rebates component.
This survey provided detailed information on customers’ motivations for purchasing new programmable
thermostats, usage patterns of old and new thermostats, types of heating and cooling equipment in
customers’ homes, and customers’ demographic characteristics.

Impact Evaluation Methodology and Findings

For the Residential Heating and Cooling Rebate Program, this report first presents energy savings, with
results for the various measures organized by the evaluation method used. Discussion of demand
reduction follows, also organized by evaluation method.

Participant Utility Bill Regression Analysis UES Estimates

Table 55 summarizes UES estimates (with acceptable precision levels) calculated through the participant
billing analysis.'” Generally, per-unit, adjusted, gross savings estimates matched ex ante estimates
provided by DP&L and the program implementer. Cadmus used engineering calculations to quantify
savings for ECM measures.

17" Consistent with the previous evaluation, Cadmus used a pre- and post-fixed effects modeling approach.

Cadmus Evaluation 2013 EM&V Report, filed May 15, 2014, Case No. 14-738-EL-POR:
http://dis.puc.state.oh.us/DocumentRecord.aspx?DoclD=fb8f219b-4024-4694-9908-1b2731540eb5
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Table 55. Measure Savings Estimates (kWh)

Accounts in Ex Ante UES | Adjusted Gross | Realization
Analysis Estimate UES Estimate Rate

ER AC 14/15 SEER 3,315 1,089 1,089 100%
ER AC 16+ SEER 2,287 1,246 1,246 100%
RP AC 14/15 SEER 117 196 196 100%
ER HP 14/15 SEER 1,152 3,093 3,093 100%
ER HP 16+ SEER 793 3,301 3,301 100%
ECM 205 758 758 100%
ECM with New AC 205 417 417 100%

When applying results from the participant billing analysis for ECM measures, Cadmus only included
heating savings for ECMs installed with new CACs, as the system’s AHRI SEER rating should account for
ECM savings in cooling mode. The Cadmus 2012 EM&V Report*® discusses this issue more thoroughly.
Similarly, Cadmus did not include savings in heating or cooling modes for ECMs installed with heat
pumps as savings for cooling and heating should be accounted for in the system’s AHRI SEER and HSPF
ratings.

To verify that including participants from previous program years did not introduce bias and that the
billing analysis sample population remained comparable to the overall 2015 program population for
these measure categories, Cadmus used the following areas in comparing the two groups:

Average SEER rating of incented equipment

Average size (tons) of incented equipment

Average SEER rating of replaced equipment

Average size (tons) of replaced equipment
Table 56 and Table 57 compare these populations.

Table 56. Comparison of Billing Analysis Sample to Program Population: Incented Equipment

Average SEER Average Size (Tons)
Sample | Population | sample | Population
2.7

ER AC 14/15 SEER 14.4 14.6 2.7

ER AC 16+ SEER 16.2 16.5 2.7 2.8
RP AC 14/15 SEER 14.4 14.4 2.7 2.8
ER HP 14/15 SEER 15.0 14.7 2.7 2.7
ER HP 16+ SEER 16.7 17.1 2.9 3.0

8 cadmus. 2012 EM&YV Report. Filed May 15, 2013, under docket number 13-1140-EL-POR.
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Table 57. Comparison of Billing Analysis Sample to Program Population: Replaced Equipment

Average SEER Average Size (Tons)
Sample | Population | Sample | Population
9.6 2.6

ER AC 14/15 SEER 10.1 2.7

ER AC 16+ SEER 9.7 10.3 2.6 2.7
RP AC 14/15 SEER 9.3 9.8 2.8 2.7
ER HP 14/15 SEER 10.5 10.5 2.6 2.6
ER HP 16+ SEER 10.5 11.0 2.7 2.8

This comparison revealed several minor differences in the characteristics of incented and replaced
equipment. While some of these differences proved statistically significant, they tended to be small,
with limited impacts on the UES estimates. Therefore, Cadmus concluded that the populations proved
sufficiently similar to justify applying UES estimates (identified through the billing analysis) to the
2015 population.

An analysis of year-over-year characteristics indicated, however, that the population of incented and
replaced equipment has started to deviate from the billing analysis sample. For example, the average
SEERs and capacities of replaced equipment have become more efficient and larger, respectively. This
holds true for incented equipment. Given this upward trend in replaced and incented equipment,
Cadmus recommends conducting an updated billing analysis for the 2016 program year evaluation.

Cadmus applied the UES estimates to the program population to derive adjusted gross savings for the
selected measures, with the results shown in Table 58.

Table 58. Adjusted Gross Energy Savings (kWh) from Participant Billing Analysis

m Adjusted Gross UES Estimate Total Adjusted Gross Savings

ER AC 14/15 SEER 1,118 1,089 1,217,433
ER AC 16+ SEER 962 1,246 1,198,245
RP AC 14/15 SEER 57 196 11,177
ER HP 14/15 SEER 545 3,093 1,685,861
ER HP 16+ SEER 490 3,301 1,617,511
ECM 484 758 366,897
ECM with New AC 1,609 417 670,873
Total* 5,265 6,767,996

*Values in table may not sum exactly to total due to rounding.

UES Estimates from Ohio TRM Calculations
Cadmus deferred to the Ohio TRM when calculating adjusted gross UES estimates for all measures,
except for the following:
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Heating savings from mini-split air-source heat pumps (not included in the TRM)
Programmable and smart thermostats (not included in the TRM)

Measures included in the participant billing analysis (shown in Table 58)

Though the Ohio TRM did not address some variations in common measures (specifically, early
replacement heat pumps), savings calculations and assumptions for these measures could be adapted
using information provided for similar measures.

Cadmus applied the Ohio TRM energy savings equations and assumptions to 2015 program participants,
resulting in the annual energy-savings estimates shown in Table 59.

Table 59. Adjusted Gross Energy Savings from Ohio TRM Calculations

Incented Adjusted Gross UES Total Adjusted Gross
Measures Estimate (kWh) Savings (kWh)*

NC AC 14/15 SEER 10,450
NC AC 16+ SEER 44 556 24,474
RP AC 16+ SEER 19 543 10,317
NC HP 14/15 SEER 44 713 31,389
NC HP 16+ SEER 26 1,932 50,229
RP HP 14/15 SEER 35 720 25,216
RP HP 16+ SEER 23 1,774 40,810
ER GSHP 16/18 EER 67 7,264 486,696
ER GSHP 19+ EER 89 8,568 762,588
NC GSHP 16/18 EER 31 5,298 164,223
NC GSHP 19+ SEER 23 5,883 135,312
RP GSHP 16/18 EER 4 4,929 19,714
RP GSHP 19+ EER 6 5,818 34,908
NC MS AC 16+ SEER 13 106 1,381
Heat Pump Water Heater - Electric Home 4 1,297 5,188
Total 472 1,802,895

*Values in table may not sum exactly to total due to rounding.

When calculating energy savings, Cadmus adhered to all savings equations and assumptions articulated
in the Ohio TRM, with the exceptions discussed below.

CAC and Air-Source Heat Pump

The Ohio TRM listed 631 as full-load cooling hours for the Dayton, OH, area. This estimate includes a
33% reduction for oversizing newly installed equipment. Cadmus found this oversizing correction not
applicable for this program, based on discussions with participating contractors and program staff.
Therefore, the evaluation used full-load cooling hours from the ENERGY STAR Calculator (947).
Participant customer billing analysis supported this decision.

The Ohio TRM did not include early-replacement, air-source heat pump measures. To calculate energy
savings and demand reductions for these measures, Cadmus adapted the appropriate time-of-sale, air-
source heat pump calculations to include the size and efficiency of the replaced equipment.
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Program tracking data lacked the SEER rating of the replaced equipment for seven early-replacement
CACs and six early-replacement air-source heat pump measures. When calculating savings for these
measures, the evaluation used proxies: average-sized SEER ratings for equipment replaced from the
same incented measure category.

Ground-Source Heat Pump

According to program tracking data and the AHRI-certified products directory, in 2015, approximately
50% of ground-source heat pumps incented through the DP&L Residential Heating and Cooling program
were multistage units. Therefore, consistent with the previous evaluation, Cadmus adapted the
algorithm provided in the Ohio TRM to capture savings from part- and full-load equipment operations.

Cadmus also deviated from the Ohio TRM in the following areas:

e As with the CAC and air-source heat pump calculations described above, Cadmus used full-load
cooling hours from the ENERGY STAR Calculator (947).

e The Ohio TRM did not include early-replacement, ground-source heat pump measures. To
calculate energy savings and demand reductions, Cadmus adapted the appropriate ground-
source heat pump and time-of-sale calculations to include the size and efficiency of the
replaced equipment.

e The Ohio TRM energy-savings algorithm for replace-on-burnout, ground-source heat pump
measures lacked the equation’s “/1,000” component, which the gross savings calculations
included.

e Cadmus assumed the federal minimum standard HSPF between 1992 and 2006 (included in the
footnote on page 28 of the Ohio TRM, in the Residential HVAC Diagnostic and Tune-Up section),
due to the low data collection rate in the program tracking database.

e The program tracking database contained only five entries for the coefficient of performance
(COP) of the existing unit (out of 166 incented early replacement or replacement units).
Therefore, Cadmus used proxies: the HSPF value from page 28 of the Ohio TRM and the HSPF-
to-COP conversion factor from page 84.

e Ground-source heat pumps tend to be sized for heating rather than cooling. In an area such as
Dayton, OH, this generally leads to oversized equipment on the cooling side. Ohio TRM savings
equations used a unit’s overall capacity to determine savings. This could overstate cooling
savings for a unit. To correct for oversizing when calculating cooling savings for early-
replacement and replace-on-burnout units, Cadmus used the capacity of the replaced unit. As
this adjustment could not be made for new construction, analysis reverted to the capacity of the
newly installed unit.

Mini-Split ACs

The Ohio TRM did not provide savings equations or assumptions for mini-split ACs, and too few
participants could be included in the billing analysis to provide precise savings estimates. However, a
review of 2013 participant customer survey data and interviews with implementation staff confirmed
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most of these measures were used for space cooling—much like a window or portable AC. Therefore,
Cadmus applied the Ohio TRM energy savings equation and assumptions for time-of-sale, ENERGY STAR,
room ACs to the 2015 program participants.

Heat Pump Water Heaters

Due to the very small number of heat pump water heaters incented (n=4), Cadmus employed the same
methodology used to calculate ex ante savings. Measure data did not indicate the type of electrical
heating system in a home. As with ex ante estimates, Cadmus assumed air-source heat pumps heated
these homes.

UES Estimates from Ohio TRM and Engineering Calculations

Mini-Split Heat Pumps

Due to the very small number of heat pump water heaters incented (n=4), Cadmus employed the same
methodology used to calculate ex ante savings (see Heat Pump Water Heaters, above). Measure data
did not indicate the type of electrical heating in a home.

As with mini-split ACs, the Ohio TRM did not provide savings equations and assumptions for mini-split
heat pumps, and too few participants could be included in the billing analysis to provide precise savings
estimates. Therefore, to determine adjusted gross energy savings for these measures, Cadmus followed
the same approach used for 2010 through 2014: relying on engineering calculations informed by the
Ohio TRM and on primary and secondary source data.

To determine energy savings these measures achieved while cooling, Cadmus applied the Ohio TRM
energy-savings equation and assumptions for time-of-sale, ENERGY STAR, room ACs to 2013 program
participants. To calculate energy savings produced by air-source heat pump, mini-split measures used
for heating, Cadmus utilized the following equation and assumptions:

Heating Savings + Adjustment Factor

1 1 1
AkWh = Heap » (3.413 " Installed H.E:'PF) A
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Where:
Hcap = Size of the installed unit in tons, multiplied by 12
A = 0.171 (identified in KEMA’s mini-split study)*’
Heating Savings =135.0 (identified in KEMA’s mini-split study)®

Adjustment Factor = 69.7%%

Table 60 presents annual savings estimates produced using this approach.

Table 60. Adjusted Gross Energy Savings from Engineering Calculations Based on Secondary Sources

m Adjusted Gross UES Estimate Total Adjusted Gross Savings

NC MS HP 14/15 SEER 3,064 9,193
NC MS HP 16+ SEER 137 2,180 298,600
Total 140 307,793

Programmable and Smart Thermostats

The Ohio TRM did not provide savings values or equations for programmable and smart thermostats,
which were added to the Residential Heating and Cooling Rebate Program for 2015. Cadmus based
savings calculations on the equations and assumptions discussed below. Each equation has been
designed to calculate estimated energy use for heating or cooling and then to apply the appropriate
Energy Savings Factor (ESF) to estimate savings. Based on empirical data, the ESF represented the
percentage of heating or cooling energy use the thermostat would be expected to save.

Electric Heating Savings

Cadmus calculated electric heating savings using the following equation:

AWh = FLHheating « ——®___ bSEheati
= *
CAMNG * I SPF « 3.412 eating

19 KEMA. 2009. Ductless Mini Pilot Study. Available online:
http://www.env.state.ma.us/dpu/docs/electric/0964/12409nstrd2ac.pdf

2 pid.

2L cadmus determined the percentage of mini-split heat pumps installed to replace electric-resistance space

heating using survey results with mini-split, air-source heat pump participants, conducted by CSG staff in 2010
and Cadmus in 2013.
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Where:
FLHheating = full-load heating hours for Dayton, from the Ohio TRM (1,438)
Hcap = heating capacity of system, in MBtuH
HSPF = HSPF of heating system
ESFheating = heating energy savings factor for the type of thermostat upgrade

Cooling Savings
Cadmus calculated cooling using the following equation:

AkWh =

SEER FLHcooling * Ccap * ESFcooling

Where:
SEER = SEER of the cooling system
FLHcooling = full-load cooling hour (Cadmus used the ENERGY STAR calculator value of 947))

Ccap = cooling capacity of system, in MBtuH

ESFcooling = cooling energy savings factor for type of thermostat upgrade

Energy Savings Factor Values

Cadmus used the ESF values shown in Table 61; these were based on billing analysis, metering, and
participant surveys Cadmus conducted outside of its work for DP&L. For upgrades from manual to
programmable thermostats, Cadmus used an average of the two ESF heating values.

Table 61. ESF Values for Programmable and Smart Thermostats

Thermostat Replacement Type

Manual to Smart* 13.40% 16.10%
Manual to Programmable* 7.80% 15.00%
Manual to Programmable** 6.80% N/A
Averaged Manual to Programmable 7.30% 15.00%
Programmable to Smart* 6.60% 1.30%

*Per Cadmus’ report Evaluation of the 2013-2014 Programmable and Smart Thermostat Program, prepared for
Northern Indiana Public Service Company: January 22, 2015.
**RLW Analytics. Validating the Impact of Programmable Thermostats, prepared for GasNetworks: January 2007.

The DP&L measure code identified the type of thermostat installed—programmable or smart—and the
type of system this controlled: CAC, air-source heat pump, or ground-source heat pump. To determine
the thermostat type participants used before installing the new thermostats, Cadmus conducted a
survey of program participants, described in the Programmable Thermostat Customer Survey section
below.

Of 70 survey participants, 45 reported previously using a manual thermostat and 16 reported using a
programmable thermostat. The other nine participants reported that they did not know the type of
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thermostat they used before installing their new system or did not previously use a thermostat
(presumably because they heated with something other than a central furnace or heat pump).

Based on these results, Cadmus estimated that 74% of thermostat program participants upgraded from
a manual thermostat and that 26% replaced a programmable thermostat. The evaluation applied these
percentages when calculating a weighted ESF for each thermostat measure. As all thermostats were
installed with new systems, Cadmus assumed these percentages applied to installations of both
programmable and smart thermostats. The calculations weighted ESFs to ensure savings would not be
calculated for participants replacing a programmable thermostat with another programmable
thermostat.

The thermostat measure participants’ survey also collected data about how participants used their old
and new thermostats. These results showed patterns similar to research leading to the ESF values
discussed above. For example, only 27% of respondents reported relying on their new thermostats to
adjust temperature settings based on a programmed schedule—results nearly identical to those of the
other study. In short, the survey strongly supports the validity of using the ESF values to estimate
thermostat measure savings. These ESF values accounted for the relatively low use of a programmed
scheduled with programmable thermostats, both with existing and new programmable thermostats.

Table 62 provides adjusted gross savings calculated using this approach. These savings show good
general agreement with thermostat savings identified by several studies throughout the United States.
For example, studies of savings achieved through Nest and other smart or communicating thermostats
have shown annual savings of roughly 440 kWh (though one study reported much higher results and
another showed much lower results). For the Ecobee thermostat, studies have shown savings of

140 kWh when upgrading from programmable thermostats and 217 kWh when upgrading from manual
thermostats. Annual savings for installing programmable thermostats are thought to be roughly 320
kWh.

Table 62. Adjusted Gross Energy Savings (kWh) from Engineering
Calculations Based on Secondary Sources

Incented Adjusted Gross Total Adjusted
Measures UES Estimate Gross Savings

Programmable Thermostat with AC 1,520 337,512
Programmable Thermostat with HP 743 307 228,096
Programmable Thermostat with GSHP 142 291 41,319
Smart Thermostat with AC 17 245 4,168
Smart Thermostat with HP or GSHP 2 429 858
Total 2,422 - 611,096
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Demand Reduction Estimates from Ohio TRM Calculations

Cadmus used the Ohio TRM to calculate adjusted, gross, demand reduction estimates for all measures in
the 2015 participant database, except ECM and thermostat measures. This did not deviate from the
Ohio TRM equations or assumptions for these measures, except for the following:

To determine EER ratings for all incented and replaced equipment, Cadmus identified
equipment in the AHRI-certified products directory using AHRI-certified reference numbers
(provided in program tracking data). If a measure could not be located in the directory, Cadmus
applied the following algorithm to the measure’s SEER rating:?

*» EER =—0.02 X SEER? + 1.12 X SEER

The program tracking database did not include the existing EER ratings for 47 ground-source
heat pump measures. Therefore, Cadmus used the average EER rating of existing ground-source
heat pumps (identified in the tracking data) as proxies for the missing data.

The Ohio TRM did not include early replacement, air- or ground-source heat pump measures. To
calculate energy savings and demand reductions for these measures, the evaluation adapted the
appropriate time-of-sale calculations to include the size and efficiency of replaced equipment.

To calculate demand reductions for mini-split ACs or air-source heat pumps, Cadmus applied the
Ohio TRM demand reduction equation and assumptions for time-of-sale, ENERGY STAR, room
ACs to 2014 program participants.

Table 63 provides the resulting annual demand reduction, identified using Ohio TRM algorithms
and assumptions.

Table 63. Adjusted Gross Demand Reduction (kW) from Ohio TRM Calculations

Incented Adjusted Gross Total Adjusted Gross
Measures UDR Estimate Demand Reduction

ER AC 14/15 SEER 1,118 0.42 470.25
ER AC 16+ SEER 962 0.49 474.27
NC AC 14/15 SEER 44 0.10 4.39
NC AC 16+ SEER 44 0.22 9.68
RP AC 14/15 SEER 57 0.10 5.42
RP AC 16+ SEER 19 0.22 4.25
ER HP 14/15 SEER 545 0.38 206.30
ER HP 16+ SEER 490 0.47 230.66
NC HP 14/15 SEER 44 0.10 4.55
NC HP 16+ SEER 26 0.22 5.80
RP HP 14/15 SEER 35 0.10 3.47
RP HP 16+ SEER 23 0.23 5.19

22

U.S. DoE Building America House Simulation Protocols, P. 31: http://www.nrel.gov/docs/fyl1osti/49246.pdf
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Incented Adjusted Gross Total Adjusted Gross
Measures UDR Estimate Demand Reduction

ER GSHP 16/18 EER 0.33 21.93
ER GSHP 19+ EER 89 0.45 40.37
NC GSHP 16/18 EER 31 0.30 9.24
NC GSHP 19+ SEER 23 0.39 8.92
RP GSHP 16/18 EER 4 0.34 1.36
RP GSHP 19+ EER 6 0.45 2.73
NC MS AC 16+ SEER 13 0.11 1.41
NC MS HP 14/15 SEER 3 0.18 0.54
NC MS HP 16+ SEER 137 0.16 21.85
Heat Pump Water Heater - Electric Home 4 0.18 0.72
Total* 3,784 1,533.30

*Values in table may not sum exactly to total due to rounding.

Demand Reduction from Engineering Estimates

To calculate demand reductions for ECM measures, Cadmus divided cooling energy savings (kWh),
identified through the billing analysis (discussed above), by the full-load cooling hours for the Dayton,
OH, area, listed in the ENERGY STAR calculator (947) and multiplied by the result of the 0.5 peak CF,
identified in the Ohio TRM.

Demand reduction for ECMs with New ACs measures should be accounted for in savings associated with
the SEER rating

Table 64. Adjusted Gross Demand Reduction (kW) from Engineering Estimates

Incented Adjusted Gross Unit Demand Total Adjusted Gross
Measures Reduction Estimate Demand Reduction

0.18 85.81
ECM with New AC 1609 0.00 0.00
Total 4,517 85.81

In the absence of demand-response programs, programmable and smart thermostats do not generate
easily quantified or verified reductions in peak demand.

Programmable Thermostat Survey
In February 2016, Cadmus conducted a phone survey with 70 DP&L customers who received a rebate for
purchasing a programmable and smart thermostat through the Heating Rebates component of DP&L’s
Residential Programs. The survey assessed topics such as the following:

e Reasons for purchasing a new thermostat

e Details on installation of the new thermostat

e How customers used their old and new thermostats
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e Types of heating and cooling equipment in the home

o Demographic characteristics of respondents’ homes

From the population of DP&L HVAC Program participants, Cadmus selected a sample of 2,000. Survey
implementation realized 70 completes, meeting the sampling targets for results with 90% confidence
and 10% precision.

New Thermostat Use and Programming

When asked about their primary reasons for purchasing a new thermostat, 40% of respondents said “to
replace old or outdated equipment,” and 13% said “to replace failed equipment” (n=70). Another 13%
purchased the thermostat as part of an overall HVAC system upgrade. Nearly all (99%) respondents had
contractors install their new thermostats. Over half (53%) said someone in their household programmed
the thermostat. Nearly all respondents (97%) lived year-round in the home where the new thermostat
was installed.

When Cadmus asked how respondents used their new thermostats, responses exhibited a range of use
patterns. The majority (60%) manually changed the settings on their new thermostat: 27% did so using a
regular schedule; and 33% did so without using a regular schedule. Another 27% relied on their
thermostats to adjust temperature settings, based on a programmed schedule. Eleven percent used the
same temperature setting all year. Figure 23 shows the survey results.

Figure 23. Which of the Following Best Describes How You Use Your New Thermostat?

35% 33%

30%
25%
20%
15%
10%

5%

0%

Percentage of Respondents

I manually change | manually change | use the same I rely on my Don't know
the settings using the settings using  temperature thermostat to
a regular schedule no regular setting all year adjust
schedule (winter, spring, temperature
summer, fall)  settings based on
a programmed
schedule

Old Thermostat Use and Programming

Almost all respondents (64%) previously used a manual thermostat, and 23% used a programmable
thermostat. None reported using a smart or Wi-Fi-enabled thermostat. Of respondents reporting they
previously owned a thermostat (n=61), 34% manually changed the settings using a regular schedule, and
39% manually changed the settings using no regular schedule, as shown in Figure 24.
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Figure 24. Which of the Following Best Describes How You Used Your Old Thermostat?
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Survey findings also indicated that respondents used the programmable capacities of new thermostats
more than those of their old thermostats. As shown in Table 65, use of the programmable schedule
reportedly increased by 17%.

Table 65. Differences between New and Old Thermostat Use*

How Customers Uses Thermostat Old Thermostat | New Thermostat | % Change

Manually change settings using a regular schedule 34% 27% -7%
Manually change settings using no regular schedule 39% 33% -6%
| use the same temperature setting all year 15% 11% -4%

I rely on my thermostat to adjust temperature settings based
10% 27% 17%
on a programmed schedule

*Percentages may not add up to 100% due to rounding.

Customer Demographics

The survey asked respondents a few demographic questions to help Cadmus understand the
characteristics of customers participating in the programmable thermostat rebate program. In future
years, this information can be used to identify whether changes in program design and marketing can
attract different market segments.

Over half of customers (53%) primarily used natural gas to heat their homes, and 50 respondents (71%)
had central, forced-air furnaces as their main type of heating system (n=70). Figure 25 and Figure 26
show detailed results. Before installing their programmable thermostats, 38 respondents (62%) used
central, forced-air furnace systems as their home’s primary heating system (n=61). Eight respondents
reported switching to a central, forced-air furnace from another specified heating system when
installing the programmable thermostat.
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Figure 25. What Fuel do You Use Primarily to Heat Your Home?

M Electricity
m Natural Gas
m Oil

Other

m Don't know

Figure 26. What is the Main Type of Heating System in Your Home?

1% 3% W Central forced air furnace, with vents in

each room

= Hot water boiler with radiators or
radiant floor heating

M Air-source Heat Pump
Ground source heat pump

M Electric resistance baseboard heat

Other

M Don't know
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When asked about the main types of cooling systems in their homes, 76% of respondents reported using
CACs, a result 8% higher than the 68% of respondents using CACs before installing their programmable
thermostats.

As shown in Table 66, almost all respondents (86%) resided in single-family, detached houses, though a
few lived in attached homes or multifamily apartments. Sixty-three percent of customers’ homes fell
within a 1,000—-2,500 square foot range. Regarding residency, about 16% had one full-time occupant,
49% had two full-time occupants, and 17% had three full-time occupants.

Table 66. Which of the Following Types of Housing Units Would You Say Best Describes Your Home?

Housing Type Number (n=70)

Single-family detached house 60 86%

Single-family attached house (e.g., duplex, townhouse) 3 4%

Condo or apartment 3 4%

Don't know 3 4%

Refused 1 1%
Recommendations

Drawn from the preceding findings, Cadmus offers the following recommendations:

Continue promoting new program measure offerings. The program exceeded its kWh goal,
partly due to new program offerings, such as thermostat measures. The new thermostat
measures provide substantial contributions to program savings. Survey results indicated an
improvement that could increase actual thermostat savings: ensuring more contractors
program thermostats for participants. Only 27% of survey participants reported relying on
their new programmable thermostat to change temperatures, based on a programmed
schedule. While the program is not designed to ensure every thermostat is properly
programmed, additional training and education of contractors may help reduce the number
of thermostats not installed.

Increase promotion of smart thermostats. Programmable thermostats generated the majority
of thermostat savings due to the much larger number of programmable thermostats
installed: 2,405 vs. 19. Yet smart thermostats offer a wider range of benefits than
programmable models and often generate greater savings, partly through an ability to
provide savings even if the installer or participant does not create a programmed schedule.
Smart thermostats may also help maintain customer relationships by providing
communication opportunities via e-mail and the device itself; further, it may provide data
that offer new EM&V opportunities. Some smart thermostat vendors provide additional
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program opportunities, such as the Nest Seasonal Savings.”® Cadmus recommends
examining ways to increase promotions of smart thermostats and, ultimately, increasing
their share of the thermostat measure category. Moving to smart thermostats likely would
work well with appliance pilot offerings and retailer venues.

Conduct updated billing analysis in the 2016 program year. A billing analysis has not been
conducted since 2013. Given efficiency levels and size of replaced and incented units has
steadily increased for most equipment measure categories, Cadmus recommends
conducting a billing analysis during the next evaluation cycle to update savings estimates.
This should include billing analysis for new program offerings, such as thermostats.

2 Nest Labs information about Nest Season Savings available at: https://nest.com/support/article/What-is-

Seasonal-Savings
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Residential Energy Education (Be E*> Smart) Program

This chapter describes the evaluation approach, detailed findings, and conclusions and
recommendations for the Residential Energy Education Program (Be E* Smart).

Evaluation Overview

Cadmus’ evaluation of the 2015 Be E* Smart program followed researchable questions and evaluation
activities outlined in DP&L’s 2015 Evaluation, Measurement, and Verification Plans. Table 67 identifies
key researchable evaluation questions, and Table 68 lists evaluated measures included in the Be E*
Smart Home Energy Efficiency kit.

Table 67. Key Researchable Questions

Researchable Questions Activity Used to Address Question

How many schools, teachers, and students participated in the . .
e Review of database and documentation.

program?

What were the program’s achievements and challenges?

What are the program’s gross savings?

Which program kit measures proved useful? Which measures
proved less useful?

How long do participants wait to install measures? What is the
removal rate for kit measures?

Do parents of children participating in the Be E* Smart program
express greater satisfaction with DP&L’s service? Are they more
likely to participate in other programs?

What are the sources of satisfaction and dissatisfaction with the
program? Have they changed in recent years?

Is the program cost-effective?

Stakeholder interviews.

Analysis of student-returned survey.

Engineering analysis.
Follow-up parent survey.
Stakeholder interviews.
Follow-up parent survey.
Teacher survey.

Student survey.
Follow-up parent survey.

Student survey.
Follow-up parent survey.

Stakeholder interviews.
Student survey.
Follow-up parent survey.
Teacher survey.

Cost-effectiveness analysis.

Table 68. Be E3 Smart Evaluated Kit Measures

C " itMeasures | Quantiyinkit |

13W CFL

LED Night Light

Bathroom Faucet Aerator
Kitchen Aerator
Energy-Efficient Showerhead

[N R NN
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Though Cadmus did not evaluate them, the kit contained other measures for educational purposes:
weather stripping, a door sweep, and a furnace filter whistle. DP&L did not claim savings for these
measures.

Detailed Evaluation Findings

With 9,298 kits distributed, DP&L surpassed its participation goal of distributing 9,000 Home Energy
Efficiency Kits. The program exceeded its savings goals of 2,376,762 kWh and 20 kW by achieving
4,162,367 kWh in adjusted savings and 281 kW in adjusted demand reduction. Adjusted gross savings
represented 99% realization rates for ex ante claimed energy savings and 98% realization rates for
demand reduction. Overall, per-kit savings increased from 2014, mainly due to the addition of two CFL
bulbs. Although CFLs produced higher per-unit savings in 2014 (49 kWh per bulb) than in 2015 (38 kWh
per bulb) due to EISA regulation effects, the larger number of units distributed resulted in much larger
adjusted gross savings for CFL bulbs (1,213,019 kWh in 2015 versus 821,153 kWh in 2014).

e Table 69 presents program ex ante claimed and adjusted gross savings and demand reduction.

Table 69. Residential Be E* Smart Program Claimed and Achieved Energy Savings

m Ex Ante Claimed Savings Verified Gross Savings Adjusted Gross Savings

13W CFL 1,255,089 1,255,089 134 | 1,213,019 @ 128 +16.0%
LED Night Light 48,947 0 48,947 0 48,947 0 +12.4%
Bathroom Faucet Aerator 364,800 50 364,800 50 364,800 50 +37.1%
Kitchen Faucet Aerator 865,583 19 865,583 19 865,583 19 +27.0%
Efficient Showerhead 1,670,018 84 1,670,018 84 1,670,018 84 +22.4%
Total** 4,204,437 287 4,204,437 287 4,162,367 281 +16.1%

*Precision at 90% confidence.
**Values in table may not sum to exactly 100% due to rounding.

e The 2015 follow-up parent survey reported higher installation rates for LED night lights and
efficient showerheads than in the 2014 parent survey. Few customers removed lighting
measures after installation, and 2015 produced higher persistence rates than in 2014 for all
measures except for kitchen faucet aerators.

e Overall, DP&L met its four program objectives:

=  Promoting energy education

=  Cultivating customer satisfaction

= Helping families save energy

= Promoting awareness of DP&L’s energy efficiency programs

e The follow-up parent survey (n = 70) showed a majority of participants (74%) were highly
satisfied with the kit measures and the program as a whole. Participant survey results strongly
indicated that student involvement in the program significantly increased energy-related
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conversations in participating households: 51% of respondents discussed energy topics once a
week or more, as much as six to 12 months after program completion (a decline from 70% in
2014).

e Interms of energy saved, approximately 34% of surveyed participants reported decreases in
their electric bills following kit measure installations, and 44% reported becoming more aware
of their energy usage and waste. Table 69 provides program ex ante claimed and adjusted gross
savings and demand reduction.

Evaluation Data Collection Methods

In evaluating the 2015 program, Cadmus used the approaches detailed below.

Program Database Review

The program relied on student take-home survey responses (known as the family home installation
survey) to estimate the number of measures installed from kits provided by OEP.?* After presenting the
energy education lesson, teachers provided students with instructions on how to complete an online
survey and encouraged them to complete the survey after one to two weeks.

Through the survey, students reported how many kit measures they installed and whether they adopted
recommended behavioral changes (e.g., adjusting thermostat settings) since receiving the kits and
lesson. The survey also collected basic household and demographic information, such as heating and
cooling system types, family size, and type of home (e.g., single-family, multifamily). The survey
achieved a very high response rate of 85%, with 7,866 of the participating 9,298 households completing
the online version.

For comparison, benchmarking research showed response rates at five peer Midwest utilities ranged
from 34% to 75%. DP&L and OEP attributed this high response rate to OEP’s strong relationships with
participating teachers as well the online data entry portal making it easier for teachers to have students
input their survey data during class.

Stakeholder Interviews

In October 2015, Cadmus interviewed DP&L program staff members and OEP implementers. The
interviews highlighted successes and challenges from the 2014-2015 program year, program design and
administration changes, outreach efforts, and future plans for the program.

Parent Follow-Up Telephone Survey

To evaluate measure installation lags and persistence, Cadmus fielded a follow-up parent survey with a
sample of 70 parents of participating students. Completed in October 2015, the survey occurred six to
12 months after students completed the online family home installation survey. In addition to measure

2 program implementer.
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installation, the follow-up survey included questions addressing parents’ experiences and satisfaction
with the program and exploring general household demographics.

Of participants completing the online family home installation survey, 1,157 provided their phone
numbers for the follow-up parent survey. The $20 gift cards offered for the follow-up survey likely
contributed to the large number of participants willing to participate. Cadmus completed 70 surveys
with the parents or guardians of participating students, meeting the sampling targets with 90%
confidence and 10% precision.

Teacher Survey

The teacher survey sought to gather information on program design, delivery, satisfaction, and
recommendations for program improvements the program. After Cadmus designed and programmed
the online survey, OEP sent e-mails asking for teachers’ feedback (and providing the survey link) to
participating and nonparticipating teachers (i.e., those previously participating but opting out for the
2015 program year). As an incentive to complete the survey, Cadmus offered teachers a chance to win
one of four $100 VISA check cards.

Of 129 participating and 25 nonparticipating teachers e-mailed, 61 teachers completed the online
survey (57 participating and four nonparticipating teachers).

Impact Evaluation Methodology and Findings
DP&L requested that Cadmus calculate ex ante claimed savings alongside verified and adjusted gross
savings. The ex ante and verified savings calculations primarily relied on the following:

e The Ohio TRM’s current program year Be E? family home installation survey

e Parent follow-up survey results

e Engineering algorithms from other Cadmus evaluation work.

Cadmus applied an additional update to the TRM inputs to calculate adjusted gross savings; this used
findings from the Residential Lighting Program and updated the delta watts factor for CFLs.

Table 70 summarizes adjusted gross savings components. Cadmus calculated adjusted gross savings by
multiplying the total number of units installed by the share of units applied to electric end uses and by
the per-unit savings. On average, Cadmus calculated that each kit saved 448 kWh/0.030 kW.
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Table 70. Adjusted Gross Savings

. . Per-Unit Adjusted Gross
Units Installation Percent : :
L. . Savings** Savings
Distributed Rate

Electric*
mm-m-m

13W CFL 37,192 86% 100% 0.004 1,213,019 | 128
LED Night Light 9,298 39% 100% 14 = 0.000 48,947 0
Bathroom Faucet Aerator 18,596 42% 48% 97 0.013 364,800 50
Kitchen Faucet Aerator 9,298 43% 48% 447 | 0.010 865,583 19
Showerhead 9,298 63% 48% 593 @ 0.030 1,670,018 84
Total 83,682 n/a n/a 448 @ 0.030 4,162,367 | 281

*For aerators and showerheads, this represented the saturation of electric water heaters, as indicated by OEP’s
family home installation survey.
**per-unit savings do not sum to per-kit savings as the unit savings listed were not adjusted for installation rates or
electric fuel types. (Per-kit savings are generated by dividing the total adjusted savings by the number of kits
distributed.)

Measure Installation Rates

Follow-Up Survey

Cadmus verified ISRs for CFLs, night lights, aerators, and showerheads using results from the follow-up
parent survey (administered by phone to participants six to 12 months after they received their kits). By
surveying participants several months after the measure installations, Cadmus captured installations
occurring after participants completed the family home installation survey (typically completed shortly
after the family receives the kit, allowing but a short time to install the kit items). In addition, the
follow-up parent survey captured data on measure persistence and on participants removing a measure
after initially installing it. Table 71 compares installation rates calculated from the family home
installation survey and the follow-up parent survey.

Table 71. Comparison of ISRs from the Online Family Survey and Follow-Up Parent Survey
Family Home Installation Follow-Up Parent % Increase: Family

Survey Installation Rate Survey Installation | Home to Follow-up

(n=7,866)* Rate (n = 70) Parent Survey
CFLs 48% 86% 79%
LED Night Light 31% 39% 25%
Bathroom Faucet Aerators 31% 42% 37%
Kitchen Faucet Aerator 37% 43% 16%
Efficient Showerhead 39% 63% 61%

*This installation rate, only shown for comparison purposes, was not used to determine 2014 savings.

As shown, Cadmus observed higher calculated ISRs from the follow-up parent survey than for the online
family home installation surveys (addressing all measures). Cadmus attributed these results to additional
time families received to install measures after receiving the kit.
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ISRs differed the most for CFLs (79% higher on the follow-up parent survey), efficient showerheads (61%
higher), and bathroom faucet aerators (37% higher). Kitchen faucet aerators and LED night lights
exhibited more modest differences. Cadmus found similar results during the past three years of
conducting the follow-up parent survey.

Comparison of Installation Rates

Cadmus compared ISRs for each measure to ISRs from past program evaluations and to results from
evaluations of similar utility-sponsored programs. Figure 27 compares ISRs from the past four DP&L
evaluations, while Figure 28 presents installation rate benchmarking results.

Figure 27. DP&L ISR Comparisons 2012-2015
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Figure 28. ISR Benchmarking

100%
90%
80%
70%
60%
50%

40%
30%
20%

0%

Bathroom Faucet Kitchen Faucet Energy Efficient
Aerator Aerator Showerhead

ISR

Kit Measure

m Midwest Utility 1 (2014) = Midwest Utility 5 (2014) m Midwest Utility 6 (2014)
m Midwest Utility 6 (2013) m Midwest Utility 7 (2013) = Midwest Utility 8 (2014)

Table 72 shows the ISRs’ percentage difference between the 2014 and 2015 evaluation years.

Table 72. DP&L’s 2014 and 2015 ISR Comparison

m DP&L 2014 Evaluation Year | DP&L 2015 Evaluation Year | % Difference

CFLs 93% 86% -8%
LED Night Light 38% 39% 1%
Bathroom Faucet Aerators 46% 42% -8%
Kitchen Faucet Aerator 59% 43% -26%
Efficient Showerhead 60% 63% 4%

In 2015, the CFL installation rate decreased modestly, from 93% to 86%, likely due to adding two CFLs to
the kits. This tended to lower the overall ISR for all four bulbs. The 2012—-2015 DP&L CFL ISR produced
results higher than or equal to other comparative Midwest programs (which ranged from 55% to 86%).
Installation rates for efficient showerheads increased the most of all measures (4%), while rates for
kitchen faucet aerators decreased by 26% between 2014 and 2015. Among survey respondents, 53% did
not install the kitchen faucet aerator, primarily for two reasons:

e The respondent already had equipment of the same efficiency (or higher) installed
(11% of respondents)

e The equipment did not fit (10% of respondents)

Nevertheless, this measure received a high satisfaction rating: 8.9.
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TRM Deemed Savings Review
Cadmus reviewed TRM-deemed savings algorithms and inputs for each kit measure. The following
sections describe deemed savings used in Cadmus’ adjusted gross calculations.

CFLs

Cadmus used savings calculations outlined in the Ohio TRM and the following assumptions to calculate
adjusted, gross energy savings and demand reduction for CFLs:

AWatts « ISR * HOURS « WHFe

AkWh = 1000

AWatts * ISR * HOURS * WHFd = CF

AlW = 1,000

Table 73 shows inputs and assumptions for the 13-watt CFL calculation. Using these inputs, Cadmus
determined that each CFL saved 38.1 kWh/unit and 0.004 kW/unit annually. Cadmus estimated 31,802
installations of 13-watt CFLs, leading to savings of 1,213,019 kWh and summer coincident peak savings
of 128 kW.

Table 73. CFL Energy Savings and Demand Reduction Calculation

Lighting stocking study and phone surveys calculated an average baseline of

A Watts Multiplier 2.75 | 47.6W for the 13W equivalent bulb during the program’s duration (2013 Q3
& Q4 and 2014 Q1 & Q2) [(47.6W-13W)/13W] = 2.66.

A Watts 35.8 = Ohio TRM. Calculated as bulb wattage multiplied by delta watts of 2.66.

ISR 86% | Parent follow-up survey.

Hours 1,040 Ohio TRM.

WHF, 1.06 | Ohio TRM. Adjustment made for outdoor installations.

WHF4 1.06 | Ohio TRM. Adjustment made for outdoor installations.

Summer Peak CF 0.11 | Ohio TRM.

LED Night Lights

Cadmus used savings calculations outlined in the Ohio TRM and the following assumptions to calculate
adjusted gross energy savings and demand reduction for LED night lights:

ISR * (Demand,, s, — Demand;gp) * HOURS
1,000

AkWh =

Table 74 lists inputs and assumptions used in LED night light savings calculations.
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Table 74. LED Night Light Deemed Savings Calculation Inputs

Demand,,.. (watts) Ohio TRM, typical C7 lamp
Demand g, (watts) 0.33  Ohio TRM

ISR 39% | Parent follow-up survey

Hours 2,920 = Ohio TRM, on 8hrs/day 365 days/yr

Using these inputs, Cadmus determined that each LED night light saved 13.6 kWh/unit annually. Cadmus
estimated installations of 3,589 LED night lights (which replaced existing night lights), with adjusted
gross energy savings of 48,947 kWh. LED night lights did not produce demand reductions as operation
hours did not coincide with Ohio’s definition of peak hours.

Bathroom and Kitchen Faucet Aerator
Cadmus used the following approach to calculate energy savings and demand reductions for
faucet aerators:

People min days 1 833 % (Ter — T, ; 1 :
* 3. * - * “EF
(Ter — Tumains) 1,000,000 EF 0.003412

BWh = (GPMyase = GPMyo) * Jro s w20 v —F

home

_ AkWh
" hours

* CF

Table 75 (below) lists inputs used to calculate adjusted gross savings for bathroom and kitchen
faucet aerators.

Using these inputs, Cadmus determined that bathroom faucet aerators saved 97.1 kWh/unit annually
and kitchen faucet aerators saved 447.2 kWh/unit annually, before adjusting for installation rates and
water-heater fuel types. Cadmus used the Ohio TRM algorithm to calculate peak savings, which equated
to 0.013 kW per bathroom faucet aerator installed and 0.010 kW per kitchen faucet aerator installed.
After applying ISRs and electric fuel-type saturations to the total number of aerators distributed,
bathroom faucet aerators achieved 364,800 kWh/50 kW in savings, and kitchen faucet aerators
achieved 865,583 kWh/19 kW in savings.

Cadmus updated Ohio TRM assumptions for the average number of people per household (using self-
reported household sizes from the program’s family home installation survey). In addition, Cadmus used
the follow-up parent survey to revise the number of bathroom faucets in the homes. A water metering
study Cadmus conducted for Consumers Energy and DTE Energy in Michigan allowed the evaluation
team to update assumptions on the minutes-of-use per person, per day, and the assumed water
temperatures used by faucets.”

% Michigan Water Meter Study. March 2013. Power Point presentation to Michigan Evaluation Working Group.
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Variable

Table 75. Bathroom and Kitchen Faucet Aerator Savings Calculation Inputs

Variable Definition

GPMgase GPM of baseline faucet
GPM ow GPM of low-flow faucet

Average number of people
#people

per household

. Minutes of use per person,

min/day

per day
days/yr Days faucet used per year

Average number of faucets
F/home .

in the home

Constant to convert gals. to
8.33

Ibs.
1 Constant to convert Ibs. of

water to BTU

Assumed temperature of
Ter

water faucets use

Assumed temperature of
TMAINS .

water entering house
1,000,000 @ Unit conversion
Efficiency | Recovery efficiency of
Factor electric hot water heater
0.003412 MMBtuh to kWh

Average number of hours
Hours .

per year spent using faucet
CF Summer Peak CF
Efficient Showerheads

Bathroom
Faucet

Aerator

4.42

1.65
365

2.31

8.33

86

57.7

1,000,000
0.98
0.003412
19.2

0.00262

Kitchen
Faucet
Aerator

1.5

4.42

4.51
365

1.00

8.33

93

57.7

1,000,000
0.98
0.003412
121.2

0.00262

Cadmus water metering study.
Bathroom sink aerator, 1.0 GPM, Niagara
N3210N; kitchen sink aerator, 1.5 GPM,
Niagara N3115.

Family home installation survey.

Cadmus water metering study.

Ohio TRM assumption.
Follow-up parent survey; assumed for
kitchen.

Adjusted TRM assumption.

Ohio TRM assumption.

Cadmus water metering study.

Temperature data for Dayton, OH.
Averaged monthly water main temperature
calculated using the methodology provided
in Building America Research Benchmark
Definition, updated December 2009.
Pp.19-20.
http://www.nrel.gov/docs/fy100sti/47246.
pdf

Assumed.

Electric water heaters have a 98% recovery
efficiency (OH TRM).
Ohio TRM assumption.

(#people*min/day*365)/60/F/home

Ohio TRM assumption.

Cadmus used the following approach to calculate adjusted gross energy savings and demand reductions

for showerheads:
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AKWh = (GPM GPM People min  shower days 1 8.33 » (T T
= —_ * * * * * * O. * —_
( Base Low) Home shower days year F ( FT MAINS)
home
1 1 1

——————— ok —— K —————————
1,000,000 EF 0.003412

AkWh

= CF
hours *

Table 76 (below) lists inputs and assumptions used for calculating efficient showerhead savings. As with
efficient aerators, Cadmus updated Ohio TRM assumptions for the average number of people per
household, using self-reported household sizes from the program’s family home installation survey.
With these inputs, Cadmus calculated per-unit, annual, energy savings of 592.9 kWh before adjustments
for installation rates and water-heater fuel types; this resulted in adjusted gross energy savings of
1,670,018 kWh (after applying an installation rate and electric fuel-type saturation).

Cadmus used peak demand reduction calculations, consistent with the Ohio TRM, with peak demand
reduction equating to 0.030 kW per unit installed and a total demand reduction of 84 kW (again, after
applying an installation rate and electric fuel-type saturation).

Using a water-metering study Cadmus conducted for Consumers Energy and DTE Energy in Michigan,
the evaluation team updated assumptions on minutes-of-use per person, per shower; showers per day;
and the assumed temperature of water used at the showerhead.?

Table 76. Efficient Showerhead Savings Calculation Inputs

GPMgase GPM of baseline faucet Minimum federal GPM allowed.

GPM ow GPM of low-flow faucet 1.25 Showerhead 1.25 GPM, Niagara
N2912.

#people Average number of people per household 4.42  Family home installation survey.

min/shower | Minutes of use per person per shower 7.83 | Cadmus water metering study.

days/yr. Days faucet used per year 365 @ Ohio TRM assumption.

shower/day | Showers per day 0.61 Cadmus water metering study.

F/home Average number of showers in the home 1.75  Follow-up parent survey.

8.33 Constant to convert gals. to lbs. 8.33 | Adjusted TRM assumption.

1 Constant to convert |bs. of water to BTU 1 Ohio TRM assumption.

Ter Assumed temperature of water used 101 @ Cadmus water metering study.

Used Vectren's temperature data for
Assumed temperature of water entering Dayton, OH. Averaged monthly water
TMAINS 577 . .
house main temperature calculated using the

methodology in Building America

2% Michigan Water Meter Study. March 2013. Power Point presentation to Michigan Evaluation Working Group.
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Research Benchmark Definition,
updated December 2009. Pp.19-20.
http://www.nrel.gov/docs/fy100sti/47

246.pdf
1,000,000 Conversion 1,000,000 | Assumed.
Efficiency Recovery efficiency of electric hot water 0.98 Electric water heaters have a recovery
Factor heater efficiency of 98% (OH TRM).
0.003412 MMBtuh to kWh 0.003412 @ Ohio TRM assumption.
Hours Av.erage number of hours per year spent 73.4 | (#people*min/day*365)/60/F/home
using showerhead
CF Summer Peak CF 0.00371 | Ohio TRM assumption.

Process Evaluation Methodology and Findings

The education program process analysis detailed in this chapter derived from the following evaluation
activities, conducted during the 2015 evaluation:

e Program staff member and implementer interviews
e Online teacher survey

e Follow-up parent survey

Program Staff Member and Implementer Interviews

In fall 2015, Cadmus interviewed DP&L and OEP program staff. The interviews highlighted successes and
challenges from the 2015 program year, program design and administration changes, outreach efforts,
and future program plans.

DP&L and OEP staff expected to distribute approximately 9,000 kits each school year for the near future.
Representatives from both organizations anticipated this goal will be easy to meet and had no plans to
make adjustments. All schools and districts within DP&L’s territory qualified for Be E* Smart, and no
metric existed for reaching a certain type of community (e.g., low-income participants). However,
districts with lower participation levels were targeted during recruitment. As dual administrators of the
program, DP&L and Vectren Ohio screened customers to ensure they fell within both utilities’ service
areas.

DP&L and OEP have managed the program smoothly for multiple years, with DP&L responsible for the
scope of work and contract details, and OEP handling recruitment and communication with teachers.
OEP also planned and implemented the teacher training sessions. Program objectives have not changed
since the program’s inception.

According to interviews with DP&L and OEP representatives, teachers who chose not to continue
participating did so due to lack of time or having participated in the past (i.e., they had the materials and
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curriculum and did not want to participate in kit distribution again, although they continued to use the
materials).

OEP interviewees reported that word-of-mouth and networking provided the most valuable tactics for
marketing the Be E> Smart program, especially given alumni teachers (i.e., participating in the program
in the past) were allowed (and encouraged) to sign up again. OEP’s strong relationship with schools and
teachers allowed them to recruit new teachers through alumni teachers and events such as summer
conferences. Insofar as employing marketing materials, postcards, brochures, and social media were
most commonly used to disseminate program information. The majority of teachers signed up for the
program online, but OEP also provided hard copies of applications.

For the 2015 school year, kit contents only changed through the addition of two CFLs. While in previous
years, CFLs were sent separately from the rest of the kit components, in 2015, CFLs were prepackaged in
separate bags and included inside the kit. This addressed teachers’ concerns that they would not receive
their bulbs or that they would be damaged upon arrival. OEP reported that kit delivery proved seamless
this year. For the 2016 school year, the Be E* Smart program plans to replace one kit CFL bulb with an
LED bulb.

In addition to distributing home energy efficiency kits, Be E> Smart offers several more programs, listed
below. OEP coordinates the Energy Tour, Energy Fair, and Activating and Energizing Girls in Science;
DP&L handles media and provides sponsorship:

e The Energy Sources Tour: For Ohio educators, a three-day bus tour of energy sites, conducted
by energy professionals.

e The Energy Blitz: A one-day tour in northeastern Ohio.

e Activating and Energizing Girls in Science: A program that selects five middle schools for
participation in an energy bike building program during summer. In 2015, 20 middle-school girls
participated in building a bike to learn about energy science and technology.

o The Youth Energy Summit: Promotes student leadership for high-school students, teaching
them energy lessons and activities which they can then present to younger students at an
energy workshop or fair within their community. DP&L employees also teach high-school
students about career paths in the energy sector.

o The Energy Fair: For elementary and middle-school teachers and students, high-school leaders
facilitate and teach energy-related activities.

Though the program’s general design has not changed since its inception, Be E* Smart made the
following changes to student engagement and teacher activities:

e Due to very high demand (receiving over 600 students), OEP capped attendance to the Energy
Fair and limited participation to two elementary classrooms per district.

e Two dates were introduced for high-school students to avoid limiting how many high-school
teams could participate.
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e Attendance for high-school training increased so much that OEP suggested dividing the training
into two days and holding it off-site at the Montgomery County recycling center. OEP reported
this made the training much easier to conduct in terms of logistics.

Program staff reported encountering one obstacle during the year: only five schools participated in
Activating and Energizing Girls in Science, and the number of applicants has dwindled over the past few
years. DP&L program staff believe this has occurred as most teachers have already participated, and
DP&L interviewees spoke of potentially and/or temporarily discontinuing or revamping the program.

Online Teacher Survey

Cadmus conducted an online survey with participating teachers and nonparticipating teachers
(identified by OEP as teachers that had participated in the past, but chose not to participate in the 2015
program year). Survey results provided a deeper understanding of program performance aspects:

e Teachers’ opinions on program design and delivery

e Their satisfaction with the program

e Key recommendations for program improvement.

Nonparticipant teacher surveys provided teachers with an avenue to explain why they ceased to
participate and to provide information on program challenges. Such information should help program
and implementation staff better plan for upcoming years.

Participating Teachers

Program Marketing
OEP interviewees reported that teachers predominantly learned of the program through other teachers,
as confirmed in the teacher survey, shown in Figure 29.
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Figure 29. Ways Teachers First Learned About the Be E> SMART Program

® Ohio Energy
Project program
staff

m Dayton Power
and Light

o program staff
0% H Vectren Ohio

program staff

Another teacher

42% ® Principal or other
administrator

Other, please
specify:

Participant Satisfaction
Participating teachers expressed high overall satisfaction levels during the 2015 program year: 93% were
highly satisfied, and 7% were somewhat satisfied.

Teachers provided other indicators of high satisfaction levels, including the following responses:

e Nearly half of teachers (47%) reported that free energy-savings products for students and
families, overall, presented the most beneficial part of the program.

e All teachers reported that they would recommend—or had already recommended—the
program to other teachers (19% and 81%, respectively).

e The majority (86%) of teachers rated an “excellent” to curriculum training they received from
OEP program staff.

e The majority (84%) of teachers agreed with the statement: “My students seemed to understand
the lessons/curriculum.” (Ratings of 4 or 5 on a scale of 1 to 5, where 1 was strongly disagree
and 5 was strongly agree.)

e The majority (84%) of teachers agreed with the statement: “My students seemed engaged in the
lesson.” (Ratings of 4 or 5 on a scale of 1 to 5, where 1 was strongly disagree and 5 was strongly
agree).
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About half (47%) of participating teachers would have taught students about energy conservation in the
Be E* SMART program’s absence, indicating they strongly support the curriculum. Overall, as shown in
Figure 30, 23% of elementary school teachers, 42% of middle school teachers, and 60% of high school
teachers believed the program’s lesson plans fit very well with Ohio’s curriculum standards (ratings of 4
or 5on ascale of 1to 5, where 1 was poor fit and 5 was excellent fit). No teachers reported the lowest
satisfaction level of 1.

Figure 30. Fit Between Be E> SMART Lesson Plans and Ohio’s Curriculum Standards
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Recommendations for Improvements

The survey asked teachers about the program’s suitability for younger students (grades four through
six); for those in grades 10-12; and whether teachers had suggestions for tailoring the program to these
ages. When asked if they would change anything about the program to make it more suitable for lower
grade levels, 78% of teachers who work with this age group would not make changes. Those who would
make changes (22%) provided the following suggestions for improvements:

e  “Providing more videos for fifth graders.”

o “Lower-level activity pages to go with each lesson. The ones we have are a bit difficult and
wordy for third and fourth grade students.”

o ‘| feel like the reading level in several activities is just too high for grades four through six.
[Include] shorter activities that can be used as quick formative assessments.”

When asked whether they would change the program to make it more suitable for older students, 71%
of teachers working with this age group said they would not make changes. Teachers who would make
changes (29%) suggested more challenging material in the kits:

e “Make it more challenging in terms of the labs that they do rather than the discussion
guestions...some of the activities are aimed for a younger audience.”
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e “More complex mathematics and explanations of the chemistry world make it more relevant.”

e “More independent and open inquiry.”

Nonparticipating Teachers

OEP identified nonparticipating teachers as those participating in the past, but choosing not to
participate in the 2015 program year. OEP identified 15 teachers for this sample, and four completed
the survey. Due to the low number of responses, Cadmus provides responses anecdotally; they should
not be used to extrapolate substantial conclusions about the program.

The survey focused on the primary reasons teachers chose not to participate in the program for the
2015 program year. Responses revealed that most chose not to return to the program as it proved, for
various reasons, an imperfect fit for the teachers and their students. In particular, teachers reported
that the curriculum did not align with grade-level standards.

Recruitment Challenges
Nonparticipating teachers cited the following reasons for not signing up for the 2015 program year
(n =1 for each):

o The content of the curriculum did not fit with existing lesson plans

e Insufficient time to participate in teacher trainings

e Program did not align with mandatory educational standards

e Participated in the Be E3 SMART program in the past and continue to use the curriculum, but did
not want to receive the kits

Recommendations for Improvement
The nonparticipating teachers offered the following suggestions for improvements:

“Please align more with fifth-grade standards if possible.”

o “For the fifth grade level, while we enjoyed the sessions very much, it was not aligned with the
standards we need to teach for fifth-grade science. Unfortunately, we were not able to fund our
participation in future years until it would align more with our content.”

e  “Possibly just make the curriculum a little more accessible to those with reading disabilities.”

e “Send out more e-mails in the summer about upcoming workshops.”

Parent Survey

In 2015, Cadmus fielded a participant survey with parents (n = 70) regarding program satisfaction,
installation of all kit measures, adoption of kit recommendations, and household characteristics and
demographics. This section describes the process findings from the parent follow-up survey.
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Energy Education Promotion
Parent survey results strongly suggested that student involvement in the program significantly increased
energy-related conversations and conservation actions in households:

e 51% of respondents discussed energy topics once a week or more

e 23% discussed energy topics frequently (about once a month), even six to 12 months after the
program’s completion.

Of the open-ended responses, 53% (37 of 70 responses) directly referenced the program leading to
increased energy education and awareness. Four parents offered the following remarks:

o “l was pleased that they were offering a way for children to learn before they became adults
about this sort of stuff and | thought the information provided was good.”

o “[Itis] a good program.... I've had a couple kids who have done the program and it makes them
more conscious and aware of the electricity that we use around the home; there's eight of us so
it helps out when the doors are being open, the lights being on, and windows being open. It has
helped them be aware of those things.”

e “It's something that they don't teach kids too often, | also appreciate the energy savings and a
cleaner Earth.”

e  “[ltis] cool that the school educates kids on energy. And your child comes home to talk
about it.”

Customer Satisfaction

Satisfaction with Kit Measures

When asked to rate their satisfaction with each measure on a scale from 0 to 10, with 10 as extremely
satisfied, high numbers of participants rated measures as an 8, 9, or 10. Ratings equal to and less than 6
meant low satisfaction levels. Average satisfaction ratings ran very high, ranging from 8.9 for the kitchen
aerator and energy-efficient showerhead, to 9.6 for the LED night light.

Two participants reported less-than-satisfactory ratings for LED night lights due to malfunctioning
equipment (n = 1) or not understanding energy savings right away (n = 1). In terms of water-savings
measures, all participants expressed satisfaction with bathroom faucet aerators. Participants expressing
dissatisfaction with showerheads (i.e., three participants) all cited water pressure (n = 3) as their
reasons.

Figure 31 illustrates that measures consistently received high satisfaction ratings; the figure also shows
the 2015 ratings in comparison to previous years.
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Figure 31. 2013-2015 Participant Satisfaction with Kit Measures
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Additionally, if customers reported the quantities of units currently installed fell below the number

provided in the kit, Cadmus asked why they did not install measures. Figure 32 presents the results.
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Respondents did not install the measures for the following reasons:

e Thirteen participants never installed the CFLs, most commonly because they saved the bulbs
until current bulbs burned out (n = 3) or they had other equipment in place (n = 3).

e Five survey participants never installed the LED night light because they moved, did not use
night lights, or did not receive the night light.

e Respondents cited not having time (13%) as their top reason for not installing the bathroom
faucet aerator.

e For kitchen faucet aerators, respondents cited two main reasons for not installing the measures:
having similar equipment already in place (11% of surveyed participants); and improper fit
(10%). These results greatly resembled those in 2014, when 9% and 10% of respondents,
respectively, reported the same reasons for not installing the kitchen faucet aerator.

e Respondents did not install the showerhead due to a preference for current equipment (6%);
already owning equipment at the same efficiency levels (6%); and improper fit (4%).

To capture measure persistence, Cadmus asked participants whether they installed and later removed a
measure. Figure 33 compares measure persistence across 2012—2015 DP&L Be E® Smart program
results. Except for kitchen faucet aerators (which exhibited higher removal rates in 2013), DP&L’s
persistence rates have not varied greatly from year to year.

Figure 33. Reported Measure Persistence
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Satisfaction with Overall Program Experience and Suggested Program Improvements

Of survey participants, 90% reported they were somewhat or very satisfied with the program. One
respondent expressed dissatisfaction, claiming she did not receive all materials. In addition,

67 respondents (99%) reported being as satisfied or more satisfied with DP&L due to the program

(n = 68). The remaining respondent who answered the question did not provide a follow-up response.
Table 77 provides additional details.

Table 77. Overall Satisfaction with the Be E* Smart Program

Satisfaction Category Follow-up Parent Survey Count (n = 70) Percentage of Total

Very satisfied 52 74%
Somewhat satisfied 11 16%
Neither satisfied nor dissatisfied 5 7%
Somewhat dissatisfied 0 0%
Very dissatisfied 1 1%

Finally, 10 parents (14% of respondents) suggested program improvements, a few of which follow:

e Replace CFL bulb with LED bulb
e Include more installation details on the faucet aerators

e Show the difference in bulb efficiencies by sending home a bulb meter or challenging the family
to compare electricity usage before and after the efficient products are installed
e More education on how energy works

e More contact throughout the program via e-mail or marketing

Parents have asked for more detailed installation instructions and more parent interaction with the
program in past years’ evaluations as well.

Energy Conservation

To evaluate the program’s effectiveness in promoting energy conservation beyond the evaluated kit
measures, Cadmus asked participants two questions addressing energy-saving behaviors they adopted
and that could be attributed to program participation:

e Whether households adjusted temperature settings to DOE-recommended levels for several end
uses, including heating, cooling, and water heating.

e  Whether participants used the kit’'s weather stripping, door sweep, or furnace filter whistle.

Program kit and curriculum material recommended certain temperature levels for HVAC systems and
water heaters. Figure 34 shows the percentage of surveyed participants who appropriately adjusted
temperature settings to recommended levels.
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Figure 34. Energy-Saving Behaviors: Temperature Adjustments
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Overall, fewer participants adjusted their heating temperatures in 2015 compared to previous years. In
2015, however, more participants adjusted their cooling temperature settings compared to the previous
year.

Regarding questions about whether participants installed the weather stripping, door sweep, or furnace
filter whistle, 59% of respondents installed the weather stripping, a slight decrease from 2014. Door
sweep and furnace filter whistle installation rates also dropped, to 53% and 14%, respectively. Cadmus
asked respondents who installed the devices whether the measure proved useful (i.e., a score of 6 or
higher on a scale of 0 to 10). Overall, the measures received very high ratings: 8.7 for weather stripping,
8.6 for the door sweep, and 8.3 for the furnace whistle. Table 78 presents the complete results.

Table 78. Additional Non-Evaluated Kit Measures: Installation Rate*

Weather Stripping 70% 59%
Door Sweep 60% 53%
Furnace Filter Whistle 36% 14%
*n=70

The evaluated and non-evaluated kit measure installations were designed to lead participants to adopt
energy-awareness actions (e.g., adjusting HVAC systems and water-heating temperatures) and to
increase energy awareness and lower electricity bills. The follow-up survey of parents asked about
benefits realized from program participation. Respondents most commonly cited increased awareness
of energy usage and waste (73%); and respondents’ second-most common benefit was learning about
energy efficiency items (11%).
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DP&L’s Energy Efficiency Program Promotion

The Be E*kit contained a list of DP&L energy efficiency programs and, where possible, DP&L-branded

materials. The company, however, did not officially monitor whether school education program

participation increased participation in DP&L’s overall energy efficiency portfolio.

In assessing this, Cadmus asked survey respondents whether they participated in other DP&L energy

efficiency programs since participating in Be E> Smart. Nearly all respondents (97%) said no, they did not

do so, meaning Be E* Smart had little effect on DP&L’s total 2015 participation rate. The other 3%

responded that they did not know.

Recommendations

Drawn from the preceding findings, Cadmus offers the following recommendation:

Phase out CFL bulbs from future kits. DP&L’s Home Energy Efficiency Kit currently contains four

13-watt CFL light bulbs. According to the new 2017 ENERGY STAR lighting specifications,
ENERGY STAR will no longer certify CFL models. Furthermore, CFLs’ ISRs have declining over
past years, falling from 93% in 2014 to 86% in 2015—currently 1% below the 87% 2012
level. Therefore, Cadmus recommends that DP&L remove CFL bulbs from the kits in
preparation for future ENERGY STAR specifications; future CFLs will not add savings to the
kits. DP&L might consider replacing the CFLs with a smaller quantity of LEDs. Cadmus ran a
cost-effectiveness analysis to estimate the change in cost per kit if CFLs were replaced with
LEDs. The analysis used a proxy cost of $6.05 per LED, for up to three LEDs per kit, to predict
changes in kit costs. While the program’s cost-effectiveness will likely decrease slightly, the
program would still remain highly cost effective with the removal of CFLs and addition of
LEDs.

Investigate the possibility of expanding kit offerings to include new measures. Surveys with

participants showed that the ISRs for the kit’s non-evaluated measures (weather stripping,
door sweep, and furnace filter whistle) have fallen. Cadmus recommends that DP&L
consider replacing one of these less popular kit measures with a new measure. One example
is the ShowerStartTM TSV, a thermostatic valve shut-off valve that attaches to an existing
showerhead and reduces water flow once the temperature of the water reaches 95° F. The
device targets behavioral water waste that occurs when the user lets the water run prior to
showering.
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Nonresidential Prescriptive Rebate Program

This section describes the evaluation approach, detailed findings, and conclusions and
recommendations for the Nonresidential Prescriptive Rebate Program. Total savings for the
Nonresidential Prescriptive Rebate Program include savings from four groups of measures: Rapid Rebate
measures, Residential Lighting Program bulbs installed in commercial allocations, measures from the
Commercial Lighting Incentive Program (CLIP) and measures from the residential ARP program
implemented at nonresidential sites. Savings for all four groups are included in this section, but details
related to the latter three may be found in their respective report sections.

Evaluation Overview

Cadmus’ evaluation of the 2015 Nonresidential Prescriptive Rebate Program followed researchable
questions and evaluation activities outlined in DP&L’s 2015 Evaluation, Measurement, and Verification
Plans document. Table 79 identifies key researchable evaluation questions.

Table 79. Key Researchable Questions

Researchable Questions Activity to Support Question

e Site visits

. . e Engineering analysis
How do Ohio TRM-deemed savings .

. . e Database review
compare with validated program

savings? e Participant distributor surveys
' e Program and implementation staff interviews
e Customer surveys for midstream participants

. . e Engineering analysis
What gross electric savings and demand

. . e Database review
reductions does the program achieve?

e Meter installations
What experiences do program

administrators have with program e Program staff interviews
processes?
Is the program cost-effective? e Cost-effectiveness analysis

Detailed Evaluation Findings
DP&L exceeded its savings goals of 54,446,250 kWh and 9,636 kW, achieving the following:

e 78,555,936 kWh and 13,040 kW in ex ante savings
e 80,583,691 kWh and 11,882 kW in adjusted gross savings

These adjusted gross savings represent realization rates of 103% and 91%, respectively, against ex ante
claimed energy and demand savings.
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In addition to the typical Rapid Rebates measures (e.g., efficient commercial lighting, motors), DP&L
offered prescriptive incentives in 2015 through a midstream channel called the Commercial Lighting
Incentive Program (CLIP).

e Table 80 presents claimed and achieved program savings. Key impact evaluation findings follow.

Table 80. Nonresidential Prescriptive Rebate Program Claimed and Achieved Energy Savings

Ex Ante Claimed Savings | Verified Gross Savings Adjusted Gross Savings

HVAC 7,112,699 1,724 7,112,699 1,724 = 10,718,189 2,022 +13.3%
Lighting 44,422,467 6,136 44,422,467 6,136 = 43,387,500 5,061 +4.5%
Motors 6,524,832 1,015 6,524,832 1,015 8,904,609 1,445 +72.0%
Compressed Air 2,442,639 190 2,442,639 190 2,442,279 190 +91.6%

Midstream Lighting

. 8,653,068 1,763 8,397,489 1,734 7,504,402 1,375 +10.7%
Incentives (CLIP)
Residential Lighting
Bulbs** 9,288,454 2,194 7,616,532 1,799 7,548,640 1,776 +12.7%
Appliance Recycling at
111,776 18 111,776 18 78,072 13 +8.5%

Nonresidential Sites
Total*** 78,555,936 13,040 76,628,434 | 12,617 | 80,583,691 11,882 +9.1%

* Precision at 90% confidence.

**Bulbs sold through the residential lighting program and allocated to the commercial program. For ex ante savings,
5% of upstream residential lighting bulbs were allocated to commercial applications. Verified and adjusted savings
used 4.1%.

***Values in table may not sum to 100% due to rounding.

e Cadmus expected project-level realization rates to fall above and below 100%, given the use of
deemed assumptions for ex ante calculations and site-specific parameters used for adjusted
gross calculations. Ex ante values and assumptions are derived from the Ohio TRM, and
represented average, expected savings. Using site-specific parameters to calculate adjusted
gross savings lead to some projects achieving greater savings and some projects achieving lower
savings than that predicted by the Ohio TRM.

o The prescriptive program included adjusted gross energy savings of 7,548,640 kWh and demand
reductions of 1,776 kW for CFLs and LEDs purchased at retailers that participated in the
Residential Lighting program and installed in commercial applications.

o The bulbs received savings based on the Ohio TRM’s commercial lighting systems measure. This
resulted in higher unit savings, in comparison with residential program. Bulbs likely were
installed in office buildings and experienced higher usage, coincidence, and interactive effects.

e HVAC and Motors Measures exhibited realization rates over 100%, largely due to variable
frequency drive (VFD) installations. Throughout the metered time period, sampled sites with
VFDs operated at greater hours than reported and at lower average speeds than anticipated.
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e Inlieu of conducting formal staff interviews with the DP&L program staff, Cadmus maintained
regular phone and email communications, staying informed of program issues as they arose.

e Overall, Cadmus found minimal discrepancies during on-site verification work, with notable
discrepancies isolated to a few projects.

Impact Evaluation Data Collection Methods

Cadmus designed the impact evaluation to verify reported measure installations and to estimate gross
energy and demand reductions. This effort included collecting impact evaluation data from the
following sources:

e The DP&L program tracking database

e Online application forms

e DP&L pre-and post-audit inspection reports
e On-site visits conducted by Cadmus

e Metering lighting operation hours for selected projects
e Metering power data from fan, pump, and compressor motors for selected projects.
e Data-meter trend data for temperatures on selected non-lighting projects.

As part of the evaluation, Cadmus reviewed and referenced the Ohio TRM and utility Joint Objections
and Comments regarding the Ohio TRM.

Baseline Assumptions

Baseline assumptions typically addressed data obtained on site and included replaced fixture types and
guantities as well as parameters such as original operation hours and temperature setpoints. Where
data could not be obtained on site (e.g., HVAC equivalent full load hours [EFLH], baseline motor
efficiency), Cadmus used assumptions provided in the Ohio TRM.

Impact Evaluation Methodology

Cadmus collected baseline data through interviews with facility staff at each site and used program
implementation and tracking data. On-site visits verified measure installations and identified changes in
operating parameters occurring since those installations. On-site data served to inform the savings
impact calculations.

Project and Site Review

Cadmus used on-site visits to evaluate a statistically valid sample of projects, based on a 90% confidence
interval with a 10% precision level. For the projects selected, Cadmus engineers thoroughly reviewed all
application materials.
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Site visits took place in two rounds: one in July 2015; and one in December 2015. Both rounds involved

verifying prescriptive and custom measures:

For the prescriptive measure verification, the first round included site visits to 62 unique

locations (by account number)

The second round included site visits to 32 unique locations

By project category, Table 81 shows total projects evaluated through site visits for each round.

Table 81. Prescriptive 2015 Site Visit Breakdown by Measure Category—By Project ID*

Number of Site Visits Conducted Total Number of Reported
Measure Category

69

Lighting 9 78
HVAC 7 13
Motors 0
Compressed Air 0
Total 82 16 98

Projects
78
13
5

98

*The table represents total projects; individual customer accounts may have multiple projects.

To account for the wide range in project sizes, Cadmus divided lighting projects into large, medium, and

small subcategories, based on ex ante claimed savings in the DP&L database, and then prioritized

analysis of large, high-impact projects by their disproportionate effect on overall program savings.

Consequently, Cadmus successfully verified three of the nine prescriptive large lighting projects in the

program population. Table 82 provides details regarding the number of measure types (iterations
each strata evaluated. The three sampled projects represented four measures.

)% for

Table 82. Prescriptive 2015 Project, Measure Type, and Site Visit Breakdown by Subcategory

Program

Measure Category (By Project ID)* Project

Count*
Large Lighting >500,000 kWh 9
Medium Lighting <500,000 kWh, >100,000 kWh 69
Small Lighting <100,000 kWh 951
HVAC 144
Motors 30
Compressed Air 54
Total 1,257

Program
Measure
Type Count
15
59
82
18

5
3
182

Sample Sample
Project Measure
Count Type Count
4
30
67 43
13
98 90

*The table represents total projects; individual customer accounts may have multiple projects.

27

Measure-type iterations represented the number of line items in the tracking database where a project could

have multiple types of lighting technologies installed.
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Site Verification Visits and Document Review

After selecting projects to verify through on-site verification activities, Cadmus downloaded project
documentation from DP&L’s administrative website. In preparation for each site visit, Cadmus reviewed
documentation and other relevant program information. The review focused on calculation procedures
and energy-savings estimate documentation.

Cadmus also reviewed DP&L'’s tracking spreadsheet and online application data, comparing entries to
original application materials for consistency and accuracy.

On-site visits enabled Cadmus to conduct the following primary tasks:

o Verify implementation, installation, and characteristics of incented equipment
e Collect additional, detailed data (such as ballast factors) needed to calculate energy savings

e Install light meters on selected projects to determine hours of operation
Appendix | provides detailed site visit findings.

Engineering Analysis and Savings Verification

For each project in the site visit sample, Cadmus performed an engineering analysis—using data verified
on site and supplemented by project documentation—to validate energy savings and demand
reductions.

Procedures used to validate savings depended on the measure type analyzed. Major measure groups
including the following:

e Lighting measures

e HVAC measures

e Motors and VFDs

e Air compressors

Generally, the review methodology relied upon industry-standard algorithms, the Ohio TRM, secondary
research, and engineering experience. The following sections describe procedures used to validate
savings from the first four measure categories.

Lighting Measures

Lighting measures included retrofits of existing fixtures, lamps, and/or ballasts with energy-efficient
models as well as lighting control technologies. Cadmus generally assumed fixtures operated in the
same way (i.e., the same duration of time) pre- and post-retrofit.

Analyzing lighting fixture measure savings required specific fixture data, including the following:

e Wattage before and after the retrofit

e Hours of operation after the retrofit
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e Number of fixtures affected by the measure

Cadmus used two sources to calculate hours of operation for lighting fixtures:

e Cadmus engineers verifying lighting hours of operation during site visits

e Where hours could not be verified, employing the Ohio TRM

For a sample of projects, Cadmus installed light meters to accurately determine hours of operation.
During the first round of site visits, this included sampling sites for light metering, based on DP&L peak
demand reduction evaluation requirements.?® During the second round of site visits, Cadmus asked site
contacts about hours of operation for retrofitted lighting. If these hours of operation varied by more
than £10% of the reported values (from the DP&L database), schedulers selected the site for light
metering.

Cadmus identified 61 sites meeting the light-metering criterion, as shown in Table 83, which includes the
number of light meters installed.

Table 83. Light Meter Installation Summary

m Number of Sites Selected for Light Metering | Number of Light Meters Installed

Round 1 49 204
Round 2 12 37
Total 61 241

Metered sites represented a variety of building types (e.g., schools, universities, foundries, restaurants,
warehouses, retail spaces). As reported hours of operation in DP&L’s database only reflected fixture
types and not space types, Cadmus installed meters on lighting fixtures in different space types (e.g.,
restrooms, break rooms, storage, office space).

Cadmus analyzed hours of operation for each fixture by day type (e.g., weekday, Saturday, Sunday,
holiday). When the metering period did not include a public holiday, Cadmus assumed six federal
holidays for businesses. For buildings following a special schedule (e.g., schools, universities), Cadmus
discussed annual holidays with site contacts. To ensure redundancy, Cadmus field staff installed at least
two meters for large spaces. When installing multiple meters in the same space, Cadmus averaged hours
recorded by the meters. Appendix H, provides a summary of the memo Cadmus issued to inform DP&L
about the light meter installations and retrieval protocols for the first round.

% |n DP&L’s 2013-2015 portfolio plan, a stipulation requires that DP&L bids 75% of eligible MW derived from its
energy efficiency programs into the PJM (Pennsylvania, Jersey, Maryland) peak demand auctions. To fulfill this
requirement Cadmus conducted metering, with the results used to estimate energy efficiency savings.
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In addition to lighting fixture retrofit measures, Cadmus analyzed savings for wall, ceiling, and fixture-
mounted occupancy sensors using the following data:

e Total connected lighting load

e Space type

e Facility operating hours (light metering where applicable)Any operational characteristics
identified through the on-site survey

Calculations used wattage values reported on applications, unless those deviated significantly from
published databases or manufacturers’ claims.

During on-site visits, Cadmus verified the parameters discussed above, and conducted interviews with
facility personnel to verify operating hours and to determine locations where measures had been
applied. If a significant discrepancy in reported and verified hours emerged, Cadmus installed light
meters. When on site, field engineers collected lamp information (e.g., actual fixture and ballast details)
and performed a fixture count.

As the Ohio TRM provided a specific baseline for fixtures, based on high-efficiency replacements for
lighting measures, Cadmus used (where applicable) the baseline wattage values in the TRM for the
savings calculations.

For additional upstream lighting savings achieved when customers purchased CFLs and LEDs from
retailers and installed the lamps in commercial applications, Cadmus conducted analysis as part of the
Residential Lighting program and attributed savings to the Nonresidential Prescriptive Rebate program
lighting measure category. Analysis used the Ohio TRM to account for differences between sectors.
Cadmus adjusted hours of operation, WHFs, and demand CFs for small commercial applications, using
the commercial lighting inputs shown in Table 24.

HVAC Measures
HVAC measures represented a variety of technologies, including the following:
e Unitary and split system air conditioners
e Packaged terminal air conditioners and heat pumps
e Chillers
e Ground-source heat pumps
e Variable Refrigerant Flow (VRF) systems
e Programmable thermostats
e Energy recovery ventilators
e HVACVFDs

e HVAC occupancy sensors
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Using the Ohio TRM as a guide, Cadmus analyzed each measure and verified HVAC savings through site
verification results and reviews of application materials.

To quantify loads controlled by the devices, the evaluation used values based on the Ohio TRM and on
engineering experience. This analysis accepted Ohio TRM values for EFLH, as these had been reviewed
by the various evaluation contractors supporting development of the Ohio TRM.

Motors and HVAC VFDs
Motor measures included the following:
e  Premium-efficiency motors
e Air compressors less than 100 HP (load control and variable speed)

e VFDs*less than 250 HP

Cadmus analyzed each measure using the methodology defined in the Ohio TRM and verified motor and
VFD gross savings through site-verification results and reviews of application materials.

For high-efficiency motor replacements, parameters included the following:

e Efficiency of the old and new motors
e Load factors®

e Usage factors

When conducting a site visit of a motor project, Cadmus engineers collected information such as
nameplates and motor applications (e.g., pump, fan, process). Where applicable, the evaluation also
verified motor operating hours by interviewing facility contacts. When data could not be obtained,
Cadmus estimated these parameters, based on an Internet search of equipment specification data,
professional experience, and deemed values from the Ohio TRM.

Compressed Air Systems

Compressed air measures included air compressors less than 100 HP (load control and variable speed)
and no-loss drains. Similarly to motors, load factors serve as a critical parameter for air compressor
systems. Cadmus calculated savings using load factor estimates, based on Ohio TRM values and
engineering experience.

2 n some cases, this category included HVAC VFDs.

% The load factor—serving as a critical parameter for air compressor and VFD installations—often is determined

through pre- and post-installation metering. Due to the time and cost involved, however, metering may not be
feasible for prescriptive programs. Therefore, Cadmus calculated savings using load factor estimates, based on
Ohio TRM values and engineering experience.
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Calculating Realization Rates

Cadmus derived program-level, end-use savings, and demand reductions through realization rates,
calculated for each major measure type (e.g., HVAC, lighting, motors, compressed air, other
technologies). Similar to the sample selection process, the study broke lighting measure types into three
categories: large, medium, and small lighting projects. This method included the following:

e Calculating adjusted gross savings for the sample of site visit projects.

e C(Calculating a realization rate, based on ex ante claimed and adjusted gross savings, for the total
sample within each measure group.

e Applying sample realization rates to the program population for each measure group to
calculate total program verified and adjusted gross savings. Cadmus divided lighting into the
following kWh strata:

= Small (0—100,000)
= Medium (100,000-500,000)
= Large (500,000 plus)

e Realization rates, developed for each stratum, could then be applied across that
population subgroup.

e Including 7,548,640 kWh in adjusted savings from the Residential Lighting program to the
Nonresidential Prescriptive Rebate program.

Cadmus acknowledged several limitations resulting from this approach. For example, applying
realization rates to a heterogeneous population of measures using small samples can present issues.

).3* Cadmus determined

Lighting measures, however, dominated claimed ex ante program savings (73%
the size, variability, confidence, and precision associated with the lighting sample provided the most
significant influence on overall realization rates, reducing the impacts of small sample sizes in other

measure groups.
Detailed Impact Findings

Gross Savings Results
Table 84 and Table 85 summarize sample-verified and adjusted results by major prescriptive measure
groups (In-depth CLIP details are discussed in the CLIP Midstream Lighting Program section).

31 This percentage did not include the transfer of upstream Residential Lighting program savings to the

Nonresidential Lighting program.
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Table 84. Sample Gross Ex Ante Claimed and Adjusted Gross Ex Post Energy Savings

Number of | Ex Ante Gross Energy | Verified Energy | Adjusted Energy | Realization
Prolects Savings (kWh) Savings (kWh) Savings (kWh) Rate*

Large Lighting 13,104,892
Medium Lighting 8 13,110,309
Small Lighting 67 18,207,266
Compressed Air 2 2,442,639
Motors 5 6,524,832
HVAC 13 7,112,699
Total 98 60,502,637

*Program-level realization rates weighted by total measure sizes and rounded to the nearest whole number.

Table 85. Sample Gross Ex Ante Claimed and Adjusted Gross Ex Post Demand Savings

13,104,892
13,110,309
18,207,266
2,442,639
6,524,832
7,112,699
60,502,637

14,150,529
13,043,515
16,193,455

2,442,279

8,904,609
10,718,189
65,452,576

108%
99%
89%

100%

136%

151%

108%

Number of | Ex Ante Gross Demand | Verified Demand | Adjusted Demand | Realization
Pro;ects Savings (kW) Savings (kW) Savings (kW) Rate*

Large Lighting 1,419.43
Medium Lighting 8 1,728.89
Small Lighting 67 2,987.96
Compressed Air 2 189.92
Motors 5 1,015.36
HVAC 13 1,723.84
Total 98 9,065

*Program-level realization rates weighted by total measure sizes and rounded to the nearest whole number.

1,419.43
1,728.89
2,987.96
189.92
1,015.36
1,723.84
9,065

1,323.45
1,639.06
2,098.82
190.00
1,444.82
2,021.66
8,718

93%
95%
70%
100%
142%
117%
96%

A summary follows of the major differences (by measure category) between ex ante claimed savings and

adjusted savings.

Upstream bulbs account for 12% of ex ante energy savings while achieving an 81% realization rate for
both energy and demand savings. The Residential Lighting Program section describes the methodology
for the non-residential allocation of bulbs. The study determined that 4.1% of bulbs sold through this
program were used in commercial settings. The ex ante assumed a commercial allocation of 5%. This
difference in the allocation of bulbs is the largest driving factor in the upstream bulbs’ realization rate.

Prescriptive Lighting Savings

For many sampled lighting projects, Cadmus calculated lower or higher energy savings than those

reported. The primary differences between reported and adjusted values resulted from differences in
operating hours, building types, fixture quantities, fixture types, and calculation of coincident factors.

Large lighting projects (> 500,000 kWh savings) received a 108% energy consumption realization rate
and a 93% demand reduction realization rate. All three sampled projects had been metered, with an
HOU higher than indicated on the rebate application. The greatest influence on the reduction in demand
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savings resulted from a project with a rebate calculation using an average CF of 0.732. However,
because the lamps were installed in a hotel/motel, the appropriate CF factor for this project is 0.37
which the OH TRM specifies for hotel/motel. Updating the CF factor to the correct value reduced
demand savings by approximately half. The CF of 0.732 is a deemed savings value based on the measure
name (Energy Star LED luminaires or screw-in base lamps) and does not change the savings calculation
based on building type.

The majority of sampled lighting projects in the medium lighting category received kWh savings
realization rates between 90% and 110%. The main discrepancies between the projects included
deviations in CF for LED applications and measured HOU.

Small lighting projects exhibited the greatest range of realization rates for savings, with project
realization rates varying between 69% and 173% for kWh and 13% to 198% for kW. The majority of
these projects were LED replacements.

The following bullets identify application discrepancies for DP&L’s Rapid Rebate lighting program:

e Reduced HOU. From past evaluations, Cadmus found reported HOU for lighting projects can
significantly differ from actual HOU. Cadmus installed light meters to verify HOU for lighting
fixtures, selecting sites for light metering using the selection criterion discussed above. By
installing light meters in different areas of a site, Cadmus could monitor differences in usage by
space type. This allowed analysis of light metering data, with the results extrapolated to
annual usage.

e Deemed savings variations. Calculations and inputs related to baseline and proposed conditions
were based on deemed savings calculations. As expected (and normal), the evaluation found
these deemed savings did not accurately represent actual installation conditions.

e Missing fixtures. Through on-site inspections, Cadmus could not verify the total number of
retrofitted fixtures reported in the program tracking database and applications.

Compressed Air

The compressed air sample included two projects. Cadmus installed power meters on both air
compressors and analyzed two months of trend data. Power data from one compressor were
unreadable. The power meters for this specific site appeared to be in good condition, but the actual
data indicated the unit was off during the trend period. Staff on site confirmed the unit was on before
and after the meters were installed. The data from the other compressor indicated the air compressor
ran at 35%—-50% of capacity during the majority of its operations. Additionally, the facility implemented
another production shift after submitting the application; so the total HOU increased by approximately
50%.

Because the evaluated performance from two sampled sites were highly variable and inconsistent with
previous evaluation results, we determined the adjusted gross kW and kWh realization rates based on
combining the results of the 2 sampled projects and the 2014 compressed air savings evaluation results.
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Motors and HVAC VFD Savings
Cadmus evaluated five applications within the prescriptive motors category. Motor savings achieved the
second highest realization rate for kWh and the highest realization rate for kW. Four of the five
applications were specific to VFDs, installed on motors up to 250 HP. One application installed premium
efficiency motors, and two HVAC category applications installed VFDs for motors. The following points
identify typical application discrepancies for the Motors category and HVAC VFD applications:

e Similarly to the HVAC split-system and heat pump applications, DP&L uses deemed savings
calculations for the VFD applications. These calculations require the applicant to provide the
quantity, HOU, and HP for each VFD installed; the other calculation inputs are held as constant
values. When accounting for Ohio TRM inputs, including motor efficiency and ESF, evaluated
energy savings may differ from the DP&L deemed savings calculations.

e The project with the lowest demand savings (52% kW realization rate) installed a VFD to control
a 12-HP motor. Cadmus installed power meters on the VFD, and trend data indicated the VFD
operated from 90%—-100% at all times. Additionally, HOU were higher than anticipated. Because
the VFD did not modulate the motor to lower speeds as expected, the unit achieved lower-than-
expected demand and total energy consumption savings.

e The project achieving the greatest savings involved a VFD installed to control a 100-HP motor.
Power meters were installed, and trend data indicated an average speed of 25% during the
trend period as well as much higher HOU. Due to these variations, energy savings increased to
282% for kWh and 211% for kW.

HVAC Savings

Similarly to findings from the 2014 program evaluation, verification of HVAC projects incented in 2015
resulted in the highest realization rate for kWh and the second highest for kW in the group of sampled
projects. For most prescriptive HVAC projects, Cadmus applied the EFLH proposed in the Ohio TRM, as
these represented reasonable usage estimates for the region.

Cadmus evaluated eight split-system projects. DP&L uses deemed savings calculations for these
projects, with baseline and proposed efficiencies held constant. As the customer rebate application did
not provide these efficiencies, actual energy savings may be more or less than the deemed savings
calculation inputs. Cadmus installed power meters on a selection of HVAC systems to determine HOU
and compare to the deemed savings estimations.

For many of the HVAC measures, the deemed savings calculations consist of multiplying the equipment
guantity by the total capacity by a fixed value. The fixed value is assumed to be an average number that
takes into account all possible outside air conditions, equipment efficiency, and load factors.

The Ohio TRM uses Energy Efficiency Ratio (EER), Seasonal Average Energy Efficiency Ratio (SEER),
Heating Seasonal Performance Factor (HSPF), and Effective Full Load Hours (EFLH) to calculate energy
savings for HYAC measures. The EER and SEER are calculated using laboratory environments with
specific control parameters. These values cannot be directly measures using specific metering
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equipment and instead are determined using a variety of conditions and measurements. Because the
SEER and EER cannot be measured directly, Cadmus cannot use the TRM calculations for evaluating
metered projects. Instead, Cadmus installed data meters to measure power and temperature over a
period of time. Cadmus analyzed the trend data of power consumption and outside air temperature to
determine the equipment’s power consumption load profile as compared to outside air temperature.
The power consumption load profile was then applied to typical meteorological year (TMY) data to
determine post-implementation annual energy consumption. The baseline energy consumption was
determined by applying the baseline equipment’s efficiency and load profile curves to TMY data. The
difference between the post-implementation energy consumption and the baseline energy consumption
is the project’s energy savings.

For the most part, all split-system projects resulted in kWh and kW realization rates greater than 100%.
Often, the measured power consumption is higher or lower than the manufacturer’s power
consumption data for a given temperature. The difference may be due to equipment refrigerant charge,
installation variations, or cooling mode/stage.

For all metered split-system projects, the equipment was observed running for longer periods of time at
full cooling capacity than the Ohio TRM assumes. In some instances, the hours of operation are nearly
twice as high as the Ohio TRM.

Realization Rate Comparison

Figure 35 compares evaluated energy realization rates for the Nonresidential Prescriptive Rebate
program to rates for similar, utility-funded, commercial programs across the country. DP&L’s 108%
overall realization rate remains at the higher end of utility variations. Examined realization rates by
measure category indicated motors, compressed air, and HVAC achieved rates higher than 100%, while
the lighting measure category resulted in realization rates lower than 100%. HVAC and motor projects
served as the main drivers increasing the overall realization rate.
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Figure 35. Commercial Prescriptive Program Realization Rate Comparison to Other Utilities

DP&L 2015 Prescriptive
DP&L 2014 Prescriptive
DP&L 2013 Prescriptive
DP&L 2012 Prescriptive
DP&L 2011 Prescriptive
Midwestern Utility 1
Western Utility 1
Woestern Utility 2
Western Utility 3
Western Utility 4
South Atlantic Utility 1

South Atlantic Utility 2

Midwest Utility

1 1 1 1 1
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Recommendations

Based on the preceding findings, Cadmus offers the following recommendations for prescriptive
program improvements:

Request a control methodology for VFD projects. Many customers sampled for VFDs controlled
them using a nontraditional manner. Typically, VFDs modulate over a range of frequencies
to meet load conditions. The Ohio TRM accounts for these variations when determining the
prescriptive energy-savings estimates. When placing a VFD in a manual control mode,
energy savings become difficult to predict without additional information. In the future,
consider requesting a control methodology as “auto” or “fixed speed” and associated
expected speeds. Accurate energy-savings calculations can be automated if fixed speeds are
known.

Target small businesses for lighting upgrades. The nonparticipant survey results indicated
smaller businesses continued to have a high percentage of fluorescent T12 lighting in
operation. This proves typical for most similar utility programs, where larger businesses tend
to participate more than smaller ones. These small businesses represent a substantial
opportunity to save more energy through lighting upgrades. To ensure small businesses
achieve the greatest energy savings, DP&L programs should continue to promote high-
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efficiency lighting systems, such as LEDs and high-performance T8s. Increasing participation
in the SBDI program will help promote lighting upgrades in this harder-to-reach small
business segment.
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CLIP Midstream Lighting Program

This section describes the evaluation approach, detailed findings, and conclusions and
recommendations for the Commercial Lighting Incentive Program (CLIP). The savings for this program
are included as part of the Nonresidential Prescriptive Rebate Program, while details of the program’s
evaluation are provided in this section.

Evaluation Overview

Cadmus’ evaluation of the 2015 CLIP Program followed researchable questions and evaluation activities
outlined in DP&L’s 2015 Evaluation, Measurement, and Verification Plans document. Table 86 identifies
key researchable evaluation questions.

Table 86. Key Researchable Questions

Researchable Question Activity Used to Address Question

How do Ohio TRM-deemed e The program uses Ohio TRM-deemed values for future reported savings,

. . which may differ from actual savings achieved. The impact evaluation should
savings compare with

characterize any differences and provide those to DP&L

validated program savings? ] )
for consideration.

What gross electric savings and | e Determining the amount of gross electric savings and demand reductions will
demand reductions does the help in creating a business case for continuation of the program and will be
program achieve? useful for planning future program designs.

e Standard cost test and practices, as set forth by the Ohio Public Utility

Is the program cost-effective? o .
Commission, will be used.

For specific technologies (e.g., CFLs, LEDs, T8s), CLIP provided markdowns at the time of sale through
commercial distributors and pro desks at the retail locations. CLEAResult developed and implemented
this effort, which used two separate channels: retail and distributor.

Through the retail component, implementation staff worked with retailers located within DP&L'’s service
territory to promote efficient, nonresidential, commercial lighting measures, using midstream
incentives. Incented measures included screw-in and plug-in CFLs, screw-in LED lamps, and LED trim kits.
One unique retailer with seven locations offered efficient lighting discounts through the retail channel.

Through the distributor channel, lighting distributors serving nonresidential DP&L customers could
access POS incentives for purchases of energy-efficient lighting products. The distributor channel offered
the following selection of bulb types:

e Screw-in and plug-in CFLs

e Screw-in LED lamps and LED trim kits

o LED exit signs

e LED wall packs

e Reduced-wattage T5 and T8 linear fluorescent lamps
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e LED linear fluorescents lamps
In 2015, nine unique distributors (representing 16 locations) actively participated in the program.

A second measure category was added to the program in the 2015 year — variable frequency drives
(VFDs). VFDs are controls that allow for better control over motor speed by varying the input frequency
and voltage. The VFD measure accounted for only a small percentage of program savings, representing
roughly 5% of the program’s claimed savings. In 2015, two unique distributors (representing two
locations) actively participated in the VFD portion of the program.

Detailed Evaluation Findings
Table 80 presents claimed and achieved program savings, which are included in the roll-up for the
Nonresidential Prescriptive Rebate Program. Key impact evaluation findings follow.

The adjusted gross savings achieved realization rates of 86% and 77% against ex ante energy and
demand reduction respectively. The VFD measure category accounted for less than 5% of CLIP savings in
PY15. Cadmus reviewed the ex-ante savings, algorithms, and inputs for the new VFD measures. As this is
a new measure for the program, and because it accounted for such a small percentage of the program’s
overall savings, Cadmus passed all ex-ante savings through in PY15. Based on discussions with the
program managers, Cadmus expects that the VFD measures will account for a larger portion of program
savings going forward. Cadmus will pursue more rigorous evaluation activities for VFDs in PY16.

Table 87. Nonresidential Prescriptive Rebate Program Claimed and Achieved Energy Savings

m Ex Ante_CIalmed Verlflefl Gross Adjusted Gross Savings
Savings Savings

Midstream Lighting

8,252,946 1,665 7,997,366 1,637 7,104,279 1,277 10.7%
Measures
VFD Measures 400,123 98 400,123 98 400,123 98 10.0%
Total 8,653,069 1,763 8,397,489 1,734 7,504,402 1,375

* Precision at 90% confidence.

** Values in table may not sum to 100% exactly due to rounding.

e Two main variables drove the realization rates: the assumed baseline wattage and the CF. A
program documentation review revealed the following:
= A pre-EISA baseline wattage was used to calculate savings for many lamps sold through
the program; and
= A number of lamps were allocated savings based on assumed wattages and wattage
multipliers, rather than the actual lamp characteristics.

129



e Cadmus used a lower CF value in kW calculations, based on a review of the prescriptive
program’s project database and the 2010 Lighting Market Characterization.* This factor only
impacts the demand savings and is reflected in the lower demand realization rate.

e Distributor customer surveys provided insights into installation rates and locations of lamps
purchased through CLIP. The survey findings support application of a netted, multiyear ISR to
account for lamps installed after the year of purchase.

Impact Evaluation Methodology and Findings

Cadmus used the following approaches and algorithms to evaluate the midstream lighting measures:

AkWh = aw * [SR » AOH » WHF,
1,000 ¢
mew = 2L ISR « WHE, * CF
1,000
Where:

AW = delta watts = baseline watts—efficient watts

ISR = in-service rate

AOH = annual hours of operation [hours/year]

WHF, = WHF for energy

WHF4 = WHF for demand

CF = summer peak CF

Table 88 shows the input values used to calculate energy and demand reduction for ex ante, verified,
and adjusted gross savings. Additional details follow.

%2 Available online at: http://appsl.eere.energy.gov/buildings/publications/pdfs/ssl/2010-Imc-final-jan-2012.pdf
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Table 88. 2015 Lighting Evaluation Inputs

Savings Algorithm Input Ex Ante Inputs* Verified Inputs Adjusted Inputs**
HOU

3,988 3,988 4,017
WHF, 1.09 1.09 1.09
WHF 4 1.20 1.20 1.19
ISR 1.00 0.98 0.98
AW *** 24.6 24.6 20.7
CF 0.73 0.73 0.69

*Cadmus calculated overall averages using inputs supplied by the implementation team and data derived from

program tracking data. These values represented a weighted average for all rebated bulbs.

**Cadmus calculated overall weighted averages, which represented the weighted average of all rebated bulbs.

***This value reflected a weighted average of delta watts for all rebated bulbs. Cadmus’ baselines were calculated
using the lumens equivalency method.

Installation Rate

One challenge in evaluating midstream delivery arises from not knowing the final installed location of
the purchased bulbs. In the 2014 program evaluation, Cadmus conducted a literature review and used
the findings to develop an average installation rate. The review indicated that installation rates for
similar programs ranged from 70% to 85%, and Cadmus used the average of the two studies, resulting in
a 76% ISR applied during the evaluation.®

For the 2015 program year, Cadmus and CLEAResult worked with distributors to field an online survey,
intending to identify a more DP&L-specific ISR for CLIP. The evaluation team fielded the survey from late
October 2015 through the end of February 2016 at six distributor locations.* Each time a customer
made a program-qualifying purchase, whether in-store or through a distributor’s outside sales staff, they
were prompted to complete an online survey in exchange for a $10 gift card. Through the survey

¥ cadmus benchmarked against the following two studies:

Navigant Consulting, Inc. Energy Efficiency / Demand Response Plan: Plan Year 4 (6/1/2011-5/31/2012)
Evaluation Report: Midstream Incentives Lighting Program. FINAL. January 30, 2013. Available online:
http://ilsagfiles.org/SAG files/Evaluation Documents/ComEd/ComEd%20EPY4%20Evaluation%20Reports/Co
mEd Midstream Incentives Lighting EPY4 Eval Report Final.pdf

DNV-GL (KEMA). Impact Evaluation of National Grid Rhode Island Commercial and Industrial Upstream
Lighting Program. Final Report. August 1, 2014. Available online:
http://www.rieermc.ri.gov/documents/2014%20Evaluation%20Studies/Impact%20Evaluation%200f%20Natio
nal%20Grid%20Rhode%20Island%20Commercial%20and%20Industrial%20Upstream%20Lighting%20Program.
pdf.

¥ selected by CLEAResult for their high participation rates in the CLIP program, these locations cumulatively

represented nearly one-half of all bulbs sold through the program.

131


http://www.rieermc.ri.gov/documents/2014%20Evaluation%20Studies/Impact%20Evaluation%20of%20National%20Grid%20Rhode%20Island%20Commercial%20and%20Industrial%20Upstream%20Lighting%20Program.pdf
http://www.rieermc.ri.gov/documents/2014%20Evaluation%20Studies/Impact%20Evaluation%20of%20National%20Grid%20Rhode%20Island%20Commercial%20and%20Industrial%20Upstream%20Lighting%20Program.pdf
http://ilsagfiles.org/SAG_files/Evaluation_Documents/ComEd/ComEd%20EPY4%20Evaluation%20Reports/ComEd_Midstream_Incentives_Lighting_EPY4_Eval_Report_Final.pdf
http://ilsagfiles.org/SAG_files/Evaluation_Documents/ComEd/ComEd%20EPY4%20Evaluation%20Reports/ComEd_Midstream_Incentives_Lighting_EPY4_Eval_Report_Final.pdf
http://www.rieermc.ri.gov/documents/2014%20Evaluation%20Studies/Impact%20Evaluation%20of%20National%20Grid%20Rhode%20Island%20Commercial%20and%20Industrial%20Upstream%20Lighting%20Program.pdf

process, Cadmus developed a program-wide, multiyear installation rate, based on the UMP, which
accounted for lamps installed after the year of purchase. A 98.2% ISR resulted for the 2015 evaluation.®

HOU

Similar to the installation rate, HOU depends on a bulb’s installed location. Cadmus used a combination
of previous DP&L program data and a literature review to identify building types that lamps likely went
into after purchase. The DP&L prescriptive program database allowed identification of the percentage of
lighting projects performed for each building type, weighted by the number of rebates filed. Database
records without a specified building type were omitted.

Cadmus supplemented this information with data from the 2010 Lighting Market Characterization,
which provided estimates of the number of bulbs installed outside of buildings. Table 89 shows the
building type distribution.

Table 89. Commercial Lighting Building Type Distribution

_ Project Percentage by Estimated Building Type
Building Type . . i CF
Rebate Quantity* Weight (Inc. Exterior)**

College 2% 1% 3,900 0.68
Food Sales 3% 3% 5,544 0.92
Food Service 3% 2% 4,482 0.83
Garage 3% 2% 8,760 1.00
Health Care 1% 1% 3,677 0.78
Hotel/Motel 3% 2% 3,356 0.37
Industrial 11% 11% 4,739 0.76
Office 8% 8% 3,526 0.76
Other 34% 33% 3,672 0.65
Public Assembly 4% 4% 2,729 0.65
Public Services (non-food) 3% 3% 3,425 0.64
Retail 13% 13% 4,226 0.84
School 5% 5% 2,302 0.50
Warehouse 1% 1% 3,464 0.79
Exterior 3% 3,833 0.00
Total / Average 100% 100% 3,933 0.69

* Rebate percentage calculated from the number of rebates recorded in the DP&L prescriptive program database.
** Estimated building type weight is based on the number of rebates recorded in the DP&L prescriptive program
database, with the added assumption that 3% of lamps are installed outdoors, based on the 2010 Lighting Market
Characterization.

% cadmus could not use a multiyear ISR in the 2014 evaluation because primary data were unavailable (as were

insufficient secondary data to support the claim).
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Cadmus used the Ohio TRM’s annual hours of operation for each building type to develop overall
commercial building annual operating hours (i.e., HOU), using a program-average 3,933 hours for all
non-exit lamps and 8,760 hours for exit lamps. This resulted in an overall, program-average HOU value
of 4,017.

Cadmus compared the HOU value to the sources used to evaluate the program installation rate. These
other programs experienced HOU values ranging from 3,684 to 4,125 hours. The evaluated HOU of
3,933 hours fell within the bounds established by the literature review; when considering exit lamps, an
overall weighted HOU of 4,017 very nearly matched the implementation team’s HOU of 3,988.

Waste Heat Factor

Cadmus used the building-type weightings developed for the HOU input to determine WHF values for
energy and demand. Combining prior program data and a literature review indicated roughly 3% of all
commercial bulbs were installed on building exteriors, with an evaluated WHF, of 1.09 and a WHF, of
1.19. LED Exit lamps were evaluated using a WHF of 1.08 for energy and 1.17 for demand; LED wall
packs were evaluated with a WHF. and a WHF4 of 1.0.

Coincidence Factor

Cadmus evaluated the CF using the same approach adopted in estimating annual operating hours. The
building-type distribution resulted in an overall commercial CF of 0.65. LED Exit lamps were evaluated
using a CF of 1.00; LED wall packs were evaluated with a CF of 0.

Baseline Wattage

Similarly to a residential upstream program, Cadmus could not determine the wattage of a lamp
replaced by a lamp sold through the Midstream Lighting Incentives channel. Cadmus used the lumen
equivalence method to determine a baseline lamp wattage, based on the lumen output of a purchased
lamp. This methodology assumed a customer would purchase lamps producing similar lighting
characteristics to those already installed.

Though this method applied to evaluated bulbs sold through the retail and distributor channels, it did
not apply for LED exit signs and LED wall packs. For LED exit signs, Cadmus followed guidelines in the
Ohio TRM, which dictated these equipment reduce the connected load by 9 watts. For LED wall packs,
Cadmus used baselines provided with the program tracking data; derived from the Minnesota TRM,
Cadmus deemed these baselines reasonable.

For screw- and pin-based CFLs and LEDs, Cadmus used the lumen equivalence approach in conjunction
with ENERGY STAR lumens bins to assign baseline wattages. Cadmus first matched the program tracking
data to the ENERGY STAR database, confirming the lamps’ rated wattages and lumen outputs. Using the
classifications outlined in the UMP, Cadmus then assigned baseline wattages, adopting the ENERGY
STAR lumens bins. Lamps sold through the retail channel received the same baselines as those used by
the Residential Lighting Program, which accounted for the presence of incandescent lamps still available
on store shelves. Lamps sold through the distributor channel received baselines outlined by the UMP
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and ENERGY STAR, not baselines used by the Residential upstream program. Across the program,
Cadmus evaluated an average baseline of 41.1 watts.

Process Evaluation Methodology and Findings

Throughout the fourth quarter of 2015 and the first quarter of 2016, Cadmus—with the assistance of
the implementation team and distributor personnel—conducted online surveys with DP&L customers
that made a qualifying purchase under the midstream CLIP. This resulted in a total of 70 surveys
completed during the survey period.

The commercial midstream program provides discounts for qualifying lamps and fixtures without
requiring the customer to submit a rebate. This program methodology allows passing immediate savings
on to the customer, but it results in a tradeoff: uncertainties arise regarding the equipment’s final
installation location. The evaluators designed the customer surveys to collect information about two key
savings inputs: ISR and HOU—both of which can greatly impact overall program savings.

Cadmus implemented two channels by which customers could participate in the survey; both gathered
data from the customer (purchaser) via an online survey.

Customers purchasing in-store were asked to take the survey at the time of sale using an iPad (provided
by Cadmus). Interested customers without time to complete a survey in-store were provided with a
postcard that presented survey directions allowing them to access the survey online, at their
convenience. Customers making a purchase through an outside sales channel had the option of taking
the survey online at their convenience, or having the outside sales representative complete the survey
on their behalf.

Potential for Bias

The survey’s design sought to minimize impacts on distributor staff responsible for procuring customers’
participation in the study. As such, the survey did not screen for customers who may have already
participated. Customers became eligible to take the survey each time they made a CLIP-qualified
purchase, though they could only submit one survey per transaction.

The survey process recorded a total of 70 transactions, but only 35 unique participants completed
surveys. This can be attributed to facility maintenance staff, responsible for multiple locations (e.g., staff
working for a school district) or making multiple purchases over the course of the survey. Given the
relatively small number of unique customers, coupled with the large number of lamps purchased by a
small subset of these customers, Cadmus cautions that some bias could occur in the survey results.

In-Service Rate

For each qualifying transaction, the survey asked customers to report when they would install their
purchases, breaking this down to how many lamps or equipment would be installed within the following
timeframes:

e Within four months
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e  Within one year

e |nonetotwo years

e |ntwo to three years

e In more than three years

e Unknown

As shown in Table 90, data were collected by technology for each purchase (e.g., CFL, LED, linear,
exit sign).

Table 90. Number of Lamps by Technology Type and Estimated Installation Date

uantity of Lamps
When will the lamps be installed? d y ;
CFL__| LED | Linear [ ExitSign |

Within 4 Months 179 1,401 2,706 93 4,379
Within 1 Year 30 258 818 19 1,125
In 1-2 Years 50 541 222 2 815
In 2-3 Years 0 350 0 0 350
In 3+ Years 0 2 0 0 2
Unknown 40 3,397 740 30 4,207
Total 299 5,949 4,486 144 10,878

Based on this information, Cadmus computed an overall ISR for the program, assuming all lamps
installed “in 3+ years” would be installed in the fourth year from purchase. The analysis excluded lamps
with an “unknown” installation date. By year three, nearly 100% of all lamps with a known installation
date were accounted for. As shown in Table 91, the online survey results indicate 100% of the
incentivized equipment would be installed by the fourth year after purchase.

Table 91. Overall Program ISR by Year

Year 1 83%
Year 2 12%
Year 3 5%
Year 4 0%

Hours of Operation

Similarly to the ISR, Cadmus sought to identify HOU for the purchased equipment. Thus, the survey
asked participants: for lamps to be installed within the next four months, what type of facility would
they be installed in? Nearly one-half (49%) of the lamps sold would be installed in schools, and another
one-quarter (25%) would be installed in office buildings. The remaining 26% of lamps were distributed
across 12 other building types outlined in the Ohio TRM, as shown in Table 92.
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Table 92. Number of Lamps by Expected Installation Location

Building T Quantity of Lamps by Expected Installation Location (in the Next 4 Months)
uildin e
0 0 0

College 0 0%
Exterior 11 97 0 0 2%
Food Sales 0 8 0 0%
Food Service 6 45 20 0 2%
Garage 8 0 0 0%
Health Care 12 130 0 3%
Hotel/Motel 0 0 0 0 0%
Industrial 0 203 0 6 5%
Office 38 233 806 37 25%
Public Assembly 0 2 0 0 0%
Retail 0 18 0 0 0%
School 104 489 1,500 43 49%
Warehouse 0 77 180 7 6%
Other 0 99 200 0 7%
Total 179 1,401 2,706 93 100%

Based on the building type distribution in Table 92, and assuming 8,760 hours for all exit signs, a lamp
sold through the CLIP midstream channel would have an average HOU of 3,158.

Cadmus also investigated the possible HOU if all lamps reported in the survey had been included in the
above calculation. By assuming all lamps in a given transaction—regardless of projected installation
date—would be installed in the same building types as lamps installed within four months, Cadmus
developed an average HOU of 3,427. In this secondary analysis, the following primary building types
drove HOU: office (34%), school (33%), and industrial (15%).

Customer Demographics

The survey asked respondents a few demographic questions to help Cadmus understand the
characteristics of customers participating in the CLIP midstream lighting channel. As shown in Table 93,
of 35 unique participants, nearly two-thirds (66%) reporting being facility maintenance staff, accounting
for 75% of the transactions reported through the survey. Two customers reported being something
other than facility maintenance staff, lighting or electrical contractors, or business owners: one self-
reported as a homeowner and the other as a consumer.

Table 93. Number of Customers and Transactions by Customer Type

Customer Classification Number of Unique Customers | Number of Transactions

Facility maintenance staff 23 50
Lighting or electrical contractor 6 11
Business owner 4 4
Other 2 2
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Detailed Impact Findings

Cadmus evaluated savings for 75,233 lamps, spanning four primary measure categories: CFLs, LEDs,
linear fluorescents, and linear LEDs. A summary follows of the major differences between ex ante
claimed savings and adjusted savings.

The following primary factors drove the program’s realization rate:

e Installation rate. Discussions with the program implementer indicated ex ante savings were
calculated using a 100% ISR. Cadmus’ participant survey found a 98.2% multiyear ISR. The
differences in ISRs resulted in a roughly 2% decrease in adjusted savings.

e Connected load reduction. Cadmus evaluated a 20.7-watt per lamp reduction in connected
load, compared to a 24.6-watt ex ante reduction. The various baseline wattages assigned to
program lamps by the DP&L implementation team and by Cadmus drove this 17% difference. A
review of program tracking data indicated the implementation team used deemed wattages and
wattage multipliers rather than incented lamp wattages and assigned baseline wattages for
roughly 20% of the lamps sold through the program (e.g., CFL pin- and screw-base lamps). The
deemed wattage multiplier used in the ex ante calculation did not represent the lamps sold
through the program and likely overestimated reductions in connected load by roughly 13%.
Another 53% of lamps sold (e.g., LED screw-in lamps) used efficient and baseline wattages
tracked in the database, but these line items overestimated the reduction in connected load by
nearly 30%, given the outdated baselines in the database. Some Federal efficiency standards
dictate maximum baseline wattages based on light output.

e CF. The implementation team used a 0.73 CF to evaluate kW savings for the Midstream Lighting
Incentives program. Based on building-type distributions identified by Cadmus, adjusted savings
were calculated using a 0.69 CF. The discrepancy in CF values reduced adjusted savings by
roughly 5%.

Table 94 shows the difference in inputs used by the evaluation and implementation teams when
evaluating savings for the Midstream Lighting Incentives program.

Table 94. Factors Driving the Midstream Lighting Incentives Program Realization Rate

" Weighted input Value_| HOU | ISR |~ IEFe | IEFd | CF | DeltaWatts _

Ex Ante Inputs 3,988 100% 1.09 1.20 0.73 24.60
Adjusted Inputs 4,017 98% 1.09 1.19 0.69 20.44
Ov