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1. Introduction 

Under contract with Appalachian Power Company (herein referred to as the "Company" or 
"APCo"), ADM Associates, Inc., (herein referred to as "the Evaluation Team") performed 
evaluation, measurement and verification (EM&V) activities to confurn the energy savings (kWb) 
and demand reduction (kW) realized through the energy efficiency and demand response programs 
that the Company implemented in Virginia during 2021. This report details the EM& V activities 
and fmdings relating to programs the Company offered in the commercial and industrial (C&l) 
sector. 

This chapter provides a brief description of the C&I programs offered by the Company, a summary 
of evaluation findings, and information regarding the organization of the report. 

1.1. Program Year 2021 Commercial and Industrial Program Offerings 

The Company offered three energy efficiency programs during program year 2021 (PY2021 ). A 
brief description of each program is provided below. 

C&I Lighting Program: The C&I Lighting Program was designed to generate energy 
savings for all non-residential customers through the us~ of high efficiency lighting. 
Customers receive incentives for the installation of approved energy efficiency equipment. 
Incentive amounts are calculated using a five cents per kWh formula which references 
annual · hours of operation by building type according to the Mid-Atlantic TRM. The 
incentive could not exceed 30% ofthe project's total cost. 

C&l Standard Program: The C&I Standard Program generates energy savings through 
the installation of non-lighting energy saving measures including compressed air, industrial 
motors, refrigerator equipment, kitchen equipment, and HV AC equipment. The program 
provided an incentive of$0.12/kWh saved and capped incentives at 30% of the total project 
cost. 

Small Business Direct Install Program: The Small Business Direct Install (SBDI) 
Program provides small businesses with a no-cost energy assessment and direct install 
measures including screw-in LED light bulbs and energy saving low-flow showerheads 
faucet aerators, and pre-rinse sprayers. Incentives of $0.15/kWh saved were offered for 
additional lighting and refrigeration measures. The program was open to small businesses 
with peak monthly demand of200 kW or less. 

Program evaluation findings are summarized in the following sections. The evaluation fmdings 
refer to expected and realized as well as gross and net impacts. For the purposes of this report, 
these impacts are defmed as: 

Expected Impacts: Energy savings (kWb) and peak demand (kW) reduction estimates based 
on customer participation in PY2021, before program evaluation activities. 
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Realized Impacts: Energy savings (kWh) and peak demand (kW) reduction estimates for 
PY2021 developed through the Evaluation Team's evaluation, measurement and verification 
(EM&V) activities. 

Gross Impacts: Changes in energy consumption/demand that result directly from program
promoted actions regardless of the extent or nature of program influence on these actions. 

Net Impacts: The portion of gross impacts that is directly attributable to the actions of the 
Company's energy efficiency and/or demand response programs. 

The evaluation of the Company's programs complies with the rules for evaluation, measurement, 
and verification (EM&V) set forth in Case No. PUR-2017-00047. 

Table 1-1 Compliance with Case No. PUR-2017-00047 EM& V Rules 

Subsection Requirement Response 
20V ACS-318-40 (A) ln all filings required by 20VAC5-318-30, the The methods used to evaluate 

sources of all data or estimates used as inputs for program impacts is provided in the 
proposed DSM measures or programs, in methodology sections of each 
descending order of preference, shall be: program chapter of this report and 

in the site-level reports presented in 
1. Uti I ity-specific data; Volume 11. The methods comply 

2. Virginia-specific data if utility-specific data is with the order of preferred data 

unavailable or impracticable. When Virginia- inputs cited in code 20VAC5-318-

specific data is used, the utility shall provide an 40 (A). Primary data may be 

explanation as to why utility-specific data is supplemented by secondary data to 

unavailable or impracticable; facilitate cost efficient allocation of 

3. Data from non-Virginia jurisdictions or sources, 
EM& V resources. Titles, version 
numbers, publication dates, and 

if neither utility-specific data nor Virginia-specific page numbers of all source 
data is available or practicable: documents are cited, as appropriate. 
a. When data from non-Virginia jurisdictions or 
sources is used, the utility shall provide an 
explanation as to why utility-specific data is 
unavailable or impracticable. 

b. When data from non-Virginia jurisdictions or 
sources is used, the utility shall provide an 
explanation as to why Virginia-specific data is 
unavailable or impracticable as well as the sources 
of all data, to include: 

(I) Titles, version numbers, publication dates, and 
page numbers of all source documents, as 
appropriate; and 

(2) An explanation as to why, in the utility's 
assessment, use of this data is appropriate. 

20V ACS-318-40 (B) EM& V reports shall include relevant workpapers, The program chapters describe the 
support documents, assumptions, and equations methodologies used to estimate 
used in developing the measurement and savings for the program measures 
verification methodologies of measures or and include citations of relevant 
programs reported. workpapers, support documents, 

assumptions, and equations used in 
developing the measurement and 
verification methodologies of 
measures or programs reported. 
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Subsection Requirement Response 
Additional infonnation is provided 
in the site-level reports presented in 
Volume II. 

20V ACS-318-40 (C) EM& V reports shall include measure-level The cost-effectiveness analysis file 
estimates of kilowatt, kilowatt-hour, dekathenn, submitted with the EM&V report 
and pipeline capacity savings as appropriate. An presents measure-level estimates of 
estimate that has been adjusted for free-ridership peak kW and kWh energy savings. 
as well as an estimate that has not been adjusted 
for free-ridership should be included as 
appropriate. 

20VAC5-3 I 8-50 (A) EM& V of approved DSM measures or programs The EM&V reports detail any 
should be consistent with and contrasted to the deviations from the approach 
preliminary EM&V plan set forth in the filings for submitted in the EM&V plan set 
approval of such measures or programs or as forth in the filings and the reasons 
otherwise specified in a commission order for that deviation. 
approving such measures or programs. The 
commission recognizes that each utility has unique 
characteristics, and new or modified energy 
efficiency measures are constantly being 
developed. As such, alternative methodologies 
may be included in reporting provided that 
sufficient supporting documentation and · 
explanation of appropriateness of alternative 
methodologies is provided. 

20V AC5-318-50 (B) EM& V reports of existing measures or programs The EM&V report includes this 
shall utilize utility-specific data or other data in infonnation. 
confonnance with 20V ACS-318-40 A when 
updating the analysis of the cost effectiveness of 
each measure, program, or portfolio as appropriate 
and practicable. EM& V reports of existing 
measures or programs shall include the 
infonnation required by 20V AC5-318-40 B and C. 

20VAC5-3 1 8-50 (C) Any changes to or variances .from originally The EM& V report presents cost 
approved measure-level inputs and assumptions effectiveness analysis based on the 
shall be documented and explained, and the impact expected savings estimates to 
of such changes on original cost/benefit estimates characterize the discrepancy 
for DSM programs or measures shall be between the benefits resulting from 
quantified. the expected estimates and the ex 

post estimates. The presentation of 
savings results includes discussion 
of the reasons for differences 
between the expected savings and 
ex post savings estimates. 

20VAC5-318-50 (D) EM& V reports shall describe the methodologies The sampling approach is presented 
by which the measured data was collected, in the methodology· section of the 
including at a minimum: program chapters. 

I. The sampling plan; and 
2. Statistical calculations upon'which the reported 
data is based when applicable. 

20V AC5-318-50 (E) EM& V reports for ongoing DSM measures or The program chapters provide a 
programs shaH include an explanation of eligibility description of the program that 

includes infonnation on the measure 
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Subsection Requirement Response 

requirements for each rate schedule to which the or program eligibility requirements 
measures or programs are being offered. as provide by the Company. 

20V AC5-318-50 (F) EM&V reports for ongoing DSM measures or The program chapters present a 
programs shall include a comparison of the table for each program and rate 
measured annual measure or program savings class, based on data provided by the 
estimates to the annual usage of the average rate Company, that summarizes the 
schedule usage and eligible customer in each rate following infonnation: Program 
schedule to which the measures or programs is Name, Rate Schedule, Total kWh 
being offered. A comparison to originally Savings, Number of Participating 
approved estimated savings for the measures or Customer Accounts, Average kWh 
programs that were approved by the commission Savings per Customer Account, and 
shall also be provided. This wiJJ include a Average Consumption per Account 
calculation of the expected savings as a percentage for the Rate Schedule 
of the annual usage ofthe average rate schedule 
usage and eligible customer as appropriate and 
practicable. 

20VAC5-318-50 (G) EM&V reports for ongoing DSM measures or The program chapters include the 
programs shall include a description of the following infonnation as provided 
controls undertaken by the utility to verify proper by the Company or otherwise 
installation of the measures or programs, as detennined through the evaluation 
appropriate. Additionally, utilities shall require the effort: 
contractors and subcontractors tharwill be I) a description of program 
implementing the measures or programs, if installation quality controls. 
applicable and practicable, to record details of 2) a description of equipment 
serviced or replaced equipment, to include at a specification data recorded by the 
minimum: program. 

I. Nameplate efficiency ratings; 
2. Serial numbers; and 
3. Model numbers. 

This information will be made available to 
commission staff upon request. 

20V AC5-318-50 (H) EM&V reports should include actual costs Unless otherwise noted, where 
incurred by the utility and each EM&V contractor applicable, costs presented in the 
for (i) the development of the most recent EM&V cost effectiveness analysis chapter 
plan and (ii) the administration ofEM&V of the EM&V report are inclusive of 
activities for the reporting period. actual costs incu.rred by the utility 

and each EM& V contractor for the 
development of the most recent 
EM&V plan and the administration 
of EM& V activities for the 
reporting period. 

1.2. Summary ofData Collection 

Table 1-2 summarizes survey data collection activities that supported the PY2021 evaluation of 
the Company's C&I programs. 
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Table 1-2 Summary of Participant Survey Data Collection 

Program Name 
Number of Completed 

Surveys 

C&J Lighting Program 13 

C&J Standard Program 4 

Small Business Direct Install Program 0 

1.3. Impact Evaluation Findings 

The Evaluation Team performed EM&V activities for each of the C&I programs offered by the 
Company during PY2021. 

As shown in Table 1-3, the Company's C&I programs achieved gross realized energy savings of 
43,594,409 kWh, with a gross realization rate of 78%. The C&I programs achieved net realized 
energy savings of40,478,813 kWh, with a portfolio-level net-to-gross ratio of93%. 

As shown in Table 1-4, Company's C&I programs achieved gross realized peak demand 
reductions of2,375.03 kW, with a gross realization rate of 65%. The C&I programs achieved net 
realized peak demand reductions of 1,954.23 ~W, with a portfolio-level net-to-gross ratio of 82%. 

Table 1-3 Summary ofC&J Portfolio Energy Savings 

Ex Ante Gross Ex Gross Net Ex 
Net-

Net Lifetime 
to-

Program Name kWh Post kWh Realization Post kWh 
Gross 

kWh 
Savings Savings Rate Savings Ratio 

Savings 

C&l Lighting Program 16 448 721 14,924 758 91% 11.865,183 80% 173 996 276 
C&l Standard Program 673,770 546,502 81% 496,604 91% 6,032,895 

SmaU Business Direct Install Program 10,475,975 47,096 0% 40,973 87% 526,772 

Opt Out 28 076,053 28,076 053 100% 28,076,053 100% 28 076 053 
C&I Portfolio Totals 55 674 520 43 594 409 78% 40478813 93% 208 631 997 

Table 1-4 Summary ofC&J Portfolio Peak Demand Impacts 

Ex Ante 
Gross 

Gross Net Ex 
Net-

Program Name kW 
Ex Post Realization Post kW 

to-
kW Gross 

Savings 
Savin~s 

Rate Savings 
Ratio 

C&l Lighting Program 2,906.55 2 279.35 78% I 870.88 82% 
C&l Standard Program 78.47 85.00 108% 74.60 88% 
Small .Business Direct install Program 676.25 10.68 2% 8.76 82% 
Opt Out - - N/A - N/A 
C&J Portfolio Totals 3,661.28 2,375.03 65% I 954.23 82% 

1.4. Process Evaluation Findings 

A process evaluation was not performed for the C&I programs in 2021 because these programs 
will be implemented by a new implementation contractor in 2022. The customer satisfaction 
findings are summarized below. 
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C&I Lighting Program 

Findings: 

o Participant sunrey feedback was positive. All survey respondents that had questions of 
program staff were satisfied with the timeliness and thoroughness of their responses. 
Additionally, all participants reported satisfaction with the program overall. 

C&l Standard Program 

o Participant sunrey feedback was positive. All survey respondents that asked program 
staff questions were very satisfied with the timeliness and thoroughness of their responses. 
Additionally, all participants reported satisfaction with the program overall. 

1.5. Cost Effectiveness Evaluation Findings 

The following cost effectiveness tests were performed for the programs: Total Resource Cost 
(TRC) test, Program Adm.jnistrator Cost Test (PACT), Participant Cost Test (PCT), and Ratepayer 
Impact Measure (RIM) test A test score above one signifies that, from the perspective of the test, 
the program benefits were greater than the program costs. The test results for each program are 
presented in Table 1-5. For reference, for the Small Business Direct Install Program, supplemental 
test results are presented that are inclusive of PY2021 costs and benefits as well as costs of benefits 
of the program during PY2022 - PY2026, discounted to PY2021 net present value (NPV). 

Table 1-5 Summary of Benefit-Cost Ratios- PY2021 

Program Total Ratepayer Participant Program Administrator Resource Impact Cost Test Cost Test Cost Test Measure 

C&l Lighting Program 6.34 4.48 0.47 14.50 

C&l Standard Program 0.57 0.43 0.26 2.84 

Small Business Direct Install Program 0.04 0.05 0.04 56.34 

Small Business Direct Install Program 
(PY2021 + NPV Projected PY2022 - 1.95 1.77 0.97 1.94 
PY2026) 

1.6. Organization of the Report 

This report is divided into two volumes providing information on the impact, process, and cost 
effectiveness evaluation of the Company's portfolio of C&I programs implemented in Virginia 
during the 2021 program year. Volume I is organized as follows: 

o Chapter 2: C&I Lighting Program 

~:;~ Chapter 3: C&I Standard Program 

s Chapter 4: Small Business Direct Install Program 

o Chapter 6: Cost Effectiveness Evaluation 
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See report Volume II for chapters presenting results from site-visits, data collection instruments 
and survey results. 
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2. C&I Lighting Program 

2.1. Program Description 

The C&I Lighting Program was designed to generate energy savings for all non-residential 
customers through the use of high efficiency lighting. Customers receive incentives for the 
installation of approved energy efficiency equipment. Incentive amounts are calculated using a 
five cents per kWh formula which references annual hours of operation by building type according 
to the Mid-Atlantic TRM. The incentive could not exceed 30% of the project's total cost. Expected 
kWh savings are shown in Table 2-l. There were 144 projects completed in the program during 
the 2021 program year that resulted in expected savings of 16,448,72lkWh. 

Table 2-1 Ex Ante kWh Savings 

Number of Total Ex Ante kWh 
Projects Savings 

144 16,448,721 

2.1.1. Program Eligibility Requirements 

The C&I Lighting program is available to non-residential accounts served by the Company. 
Customers that meet one or more of the following conditions are not eligible for the program: 

CJ Customers served under the Public Authority or Commonwealth of Virginia tariffs (e.g., 
non-jurisdictional accounts); and 

o Customers who opted out of the Company's energy efficiency programs as of July 1, 2018. 

Qualifying projects must be installed in a facility in the Company's service territory and must be 
fully installed. All projects must comply with state, federal, and local code requirements. 

The following projects are not allowed: 

s Projects that have received incentives from another Company program; 
o Projects that involve fuel switching; 
o On-site electricity generation; 
!il Gas-driven equipment; and 
s Used or rebuilt equipment. 

2.1.2. Summary of Savings by Eligible Rate Schedule 

Table 2-2 compares average participant ex post net energy savings with the average energy usage 
of accounts for each applicable eligible rate schedules. The table also presents average participant 
account-level net ex post energy savings as a percentage of average participant baseline (2020 
calendar year) energy usage. 
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Table 2-2 Summary of Savings by Eligible Rate Schedule1 

Average 
Average 

Average Participanl Average Participant 

Total Net 
Participant 

Rate 
Account-LevelNet Ex Account-Level Net Ex 

Rate 
Ex Post 

Number of Account-
Schedule 

Post kWh Savings as Post kWh Savings as 
Schedule 

kWh 
Participating Level Net 

Account-
Percentage of Average Percentage of Average 

Class 
Savings 

Accounts Ex Post 
Level kWh 

Rate Schedule Participant Baseline 
kWh Account-Level kWh Account-Level kWh 

SavinJ!S 
Usage 

UsaJ!e UsaJ!e 

200 7,710,226 149 51,746 47,126 109.81% 7.26% 

300 4,154,957 12 346,246 16,719,909 2.07% 4.74% 

2.2. Data Collection 

2.2.1. Verification of Measures 

This section discusses the sampling plan and procedures used to verify the measures installed 
through the C&I Lighting Program. The evaluation team used onsite visits and telephone 
interviews to collect project data for estimating project savings. 

2.2.1. 1 . Sampling Plan 

Data used to estimate the gross savings achieved through the C&I Lighting Program were collected 
for samples of projects completed during the period January 2021 through December 2021. Data 
provided by the implementation contractor and utility showed that during the 2021 program year, 
there were 144 projects completed under the program that resulted in expected savings of 
16,448,72lkWh annually. 

Inspection of data on kWh savings for individual projects provided by the implementation 
contractor indicated that the distribution of savings was generally positively skewed, with a 
relatively small number of projects accounting for a high percentage of the estimated savings. A 
sample design for selecting projects using a stratified random sampling method was used that took 
such skewness into account and allowed savings to be determined with ±1 0 percent relative 
precision (or better) at the 90 percent confidence level. For the C&I Lighting Program, the actual 
precision achieved for the sample was ±9.7 percent. 

Sampling for the collection of program M& V data accounted for the M& V effort occurring in real 
time during program implementation. Completed projects accumulate over time as the program is 
implemented, and sample selection was thus spread over the program year as projects are 
completed. The timing of sample selection was contingent upon the timing of the completion of 
projects during the program year. 

1 The variable Average Rate Schedule Account-Level kWh Usage is calculated as the average annual kWh usage of all 
customer accounts for each schedule, exclucting program-ineligible customers who opted out of paying for the costs 
of energy efficiency programs as of July I, 2019. The variable Average Participant Baseline Account-Level kWh 
Usage is calculated as the average energy use of program participants for a given rate schedule during 2019, not 
accounting for any accounts for which a full year of2019 data was unavailable. 
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2.2.1.2. Population Statistics and Expected Savings 

Table 2-3 shows the number of projects, expected energy savings, and sampling statistics, by 
stratum, of the program sample. 

Table 2-3 Population Statistics Used for Sample Design 

Stratum 5 Stratum 4 Stratum 3 Stratum 2 Stratum 1 Totals 

Strata boundaries > 890000 200000 - 890000 I 00000 - 200000 50000 - 1 00000 < 50000 
(kWh) 

tNum ber of projects 4 1 I 14 28 87 144 

Total kWh savings 6,049,428 4,427,344 2,112,103 1,996,435 1,863,411 16,448,72.1 

Average kWh 
1,5 12,357 402,486 150,865 71,301 21,419 2,158,427 

Savings 
Std. dev. of kWh 

723,798 200,069 25,973 13,828 13,583 977,251 
savings 
Coefficient of 

0.48 0.5 0.17 0.19 0.63 
variation 

Final sample 4 4 2 4 13 

As shown in Table 2-4, the sample projects for the C&l Lighting Program account for 
approximately 52% of total expected kWh savings. 

Table 2-4 Sampled Projects Expected Savings by Stratum 

Stratum 
Sample Expected Total Expected 

Savings Savings 

Stratum! 6,049,428 6,049,428 

Stratum 2 1,492,087 4,427,344 

Stratum 3 311,387 2,112,103 

Stratum 4 311,494 1,996,435 

StratumS 308,861 1,863,41 I 

Total 8,473,257 16,448,721 

2.2.1.3. Verification Data Collection Procedures 

The Evaluation Team used onsite visits and telephone interviews to collect data from a sample of 
projects for use in calculating savings impacts. 

When projects were selected for theM& V sample, the Evaluation Team notified the Company and 
the implementation contractor. This notification also served as a request to the implementation 
contractor for any documentation relating to the projects. This list included the company name, 
unique program number, expected savings estimate, and other information relative to the site visit 
and evaluation effort. 

Staff accomplished three major tasks during the onsite visits and interviews: 
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o First, they verified the implementation status of all measures for which customers received 
incentives. They verified that the energy efficiency measures were indeed installed, that they 
were installed correctly and that they still functioned properly. 

o Second, they collected the physical data needed to analyze the energy savings that have been 
realized from the installed improvements and measures. Data were collected using a form that 
was prepared specifically for the project in question after an in-bouse review of the project file. 

o Tbjrd, they interviewed the contact personnel at a facility to obtain additional information on 
the installed system to complement the data collected from other sources. 

ADM collected monitoring data for certain sites to gather more information on the operating hours 
of the installed measures. Monitoring was conducted at sites where it was judged that the 
monitored data would be useful for further refinement and higher accuracy of savings calculations. 
Monitoring was not considered necessary for sites where project documentation and the on-site or 
telephone interview allowed for sufficiently detailed calculations. 

2.2.2. Participant Survey 

The Evaluation Team surveyed program participants to collect data to estimate the net savings of 
the pro¥Tam. 

The Evaluation Team contacted a census of unique customers to complete the survey in September 
2021 and again in December 2021. Table 2-5 summarizes the data collection effort. 

Table 2-5 Summary ofC&J Lighting Survey Effort 

Survey Mode Survey Time Frame Number of Customers Contacted 

Online September 2021 48 

Online December 2021 20 

Total Survey Completes 13 

2.3. Estimation of Ex Post Gross Savings 

This section addresses the estimation of gross kWh savings and peak kW reductions resulting from 
measures installed in facilities of customers that obtained incentives under the C&l Lighting 
Program during the period January 2021 through December 2021. Section 2.3.1 describes the 
me~odology used for estimating gross savings. Section 2.3.2 presents the results from the effort 
to estimate savings for a sample of projects. 

Volume ll of commercial EM& V reporting contains specific methodologies for estimating gross 
savings and savings estimation results for each sampled project. 

2.3.1. Methodology for Estimating Gross Savings 

The methodology used for estimating gross savings is described in this section. The methodology 
used to estimate savings deviated from the preliminary EM& V plan set forth in the program filing. 
The preliminary EM& V plan stated that the Evaluation Team would perform on-site visits to verify 
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measure installations and instead, the Evaluation Team verified the installed measures through 
both telephone interviews and onsite visits. 

2.3.1.1. Review of Documentation and Measure Attributes Tracked 

After the samples of projects were selected for the program, the program implementation 
contractor provided documentation pertaining to the projects. The first step in the evaluation effort 
was to review this documentation and other program materials that were relevant to the evaluation 
effort. The program records project specific details for the commercial programs in various project 
documents. The documents include measure spec sheets, invoices, and spreadsheets. 

If there was uncertainty regarding a project, or apparently incomplete project documentation, the 
Evaluation Team contacted the implementation contractor to seek further information to ensure 
the development of an appropriate project-specific M&V plan. 

Table 2-6 presents information on the equipment specification data tracked by the program. In 
addition to the information tracked in program data, the program tracks detailed measure specific 
information, which includes efficient/baseline lamp type, efficient/baseline lamp connected load, 
efficient/baseline lamp quantity, building type, and space conditioning equipment in the lighting 
calculators and other supporting documentation. 

Table 2-6 Gross Impact Attributes Tracked by Program- C&I Lighting 

Measure Attributes Tracked 

Lighting Measures 
Project TO 

Expected Savings 

2.3.1.2. Procedures for Estimating Savings from Measures Sampled through the C&I Lighting 
Program 

The typical M& V method used in the evaluation of this program is application of a lighting 
evaluation model that references data on new equipment and baseline of lighting equipment and 
hours-of-use data from interviews with staff at the participating location. Project-specific 
information on savings calculation is contained in Volume II. Gross impact evaluation results in 
two estimates of gross savings for each sample project: an expected gross savings estimate (as 
reported in the project documentation and program tracking system) and the verified gross savings 
estimates developed through the M& V procedures employed by the Evaluation Team. The 
Evaluation Team developed estimates of gross savings by applying a ratio estimation procedure in 
which achieved savings rates (i.e., realization rates) estimated for the sample projects were applied 
to the expected savings. 

Energy savings realization rates2 were calculated for each project for which on-site data collection 
and engineering analysis were conducted. Sites with relatively high or low realization rates were 
further analyzed to determine the reasons for the discrepancy between expected and realized 

2 The savings realization rate for a project is calculated as the ratio of the achjeved savings for the project (as measured 
and verified through the M&V effort) to the expected savings (as determined through the project application procedure 
and recorded in the tracking system for the program). 
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energy savings. This information for such sites is included in site-level M& V analyses presented 
in Volume II. 

Lighting measures examined include retrofits of existing fixtures, lamps and/or ballasts with 
energy efficient fixtures, lamps and/or ballasts. These types of measures reduce demand, while not 
affecting operating hours. Any proposed lighting control strategies were examined -these include 
the addition of energy conserving control technologies such as motion sensors or daylighting 
controls. These measures typically involved a reduction in hours of operation and/or lower current 
passing through the fixtures. 

Analyzing the savings from lighting measures required data for retrofitted fixtures on baseline and 
post-installation wattages and hours of operation. 

Project specific information was used to develop hours of use and heating cooling interaction 
factors (HCIF) for analyzing lighting savings. 

o Hours of operation were determined from metered data collected after measure installation for 
a sample of fixtures or sourced from on-site or telephone interviews with facility managers. 
Metered data was collected by using Time-of-Use (TOU) data loggers to monitor a sample of 
"last points of control" for unique usage areas in the sites where lighting efficiency measures 
were installed. Usage areas were defmed to be those areas within a facility that were expected 
to have comparable average operating hours. 

o Savings from lighting measures in conditioned spaces were factored by the region-specific, 
building type-specific HCIF, calculated by Evaluation Staff, in order to calculate total savings 
attributable to lighting measures, inclusive of impacts on HV AC operation. 

Energy savings realization rates were calculated for each project site for which on-site data 
collection and engineering analysis/building simulations are conducted. Sites with relatively high 
or low realization rates were further analyzed to determine the reasons for the discrepancy between 
expected and realized energy savings. This information for such sites was included in site-level 
M&V analyses presented in Volume II. 

Each stratum-level realization rate was applied to all other (non-sampled) ex post savings values 
within each stratum. The sum of these values produced the annual realized energy savings for the 
program. 

2.3.1.3. Procedures for Estimating Peak Demand Savings 

The peak period for this program is defmed as hours 3:00pm to 6:00pm, Monday through Friday. 
Peak demand savings for the program year are calculated using a ratio estimation procedure. Peak 
savings for sampled projects in each stratum were summed and divided by total kWh savings 
within the same stratum to produce a stratum-level realization rate (ratio). Each stratum-level 
realization rate was applied to all other (non-sampled) ex post savings values within each stratum. 
The sum of these values produced the estimated annual peak demand reduction for the program. 
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2.3.2. Results of Gross Savings Estimation 

To estimate gross kWh savings and peak kW reductions for the program, data were collected and 
analyzed for a sample of projects. The data were analyzed using the methods described in Section 
2.1 to estimate project energy savings and peak kW reductions and to detennine realization rates 
for the program. The results of the analysis are reported in this section. 

2.3.2.1. Gross Ex Post kWh Savings 

The realized gross kWh savings of the C&I Lighting Program during the period January 2021 
through December 2021 are summarized by sampling stratum in Table 2-7. Project-level 
realization rates are displayed in Table 2-8. Overall, the achieved gross savings of 14,924,758 kWh 
were equal to 91% ofthe expected savings. 

Table 2-7 Sample Expected and Gross Realized kWh Savings by Sample Stratum 

Ex Ante kWh Gross Ex Post 
Gross 

Stratum 
Savings kWh Savings 

Realization 
Rate 

Stratum 1 6,049,428 5,309,812 88% 

Stratum 2 1,492,087 1,522,395 102% 

Stratum 3 311,387 280,938 90% 

Stratum 4 311,494 275, 170 88% 

Stratum 5 308,861 236,771 77% 

Total 8,473,257 7,625,085 90% 
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Table 2-8 Expected and Gross Realized kWh Savings by Project 

Program Ex Ante kWh 
Gross Ex Project Gross 

Stratum Post kWh Realization 
Number Savings 

Savings Rate 

l EA-0000694572 2,338,482 2,068,710 88% 

I EA-0000694881 1,900,971 1,528,792 80% 

I EA-0000749024 918,227 925,780 101% 

I EA-0000566528 891,748 786,530 88% 

2 EA-0000786014 527,243 514,.800 98% 

2 EA-0000756887 378,287 378,287 100% 

2 EA-0000763317 369,613 424,391 115% 

2 EA-0000566363 216,944 204,917 94% 

3 EA-0000769787 177,555 192,895 109% 

3 EA-000056434 7 133,832 88,043 66% 

4 EA-0000773209 90,326 71,211 79% 

4 EA-0000759565 78,208 92,245 118% 

4 EA -0000770672 72,461 41,216 57% 

4 EA-0000749984 70,499 70,499 100% 

5 EA-0000764598 46,131 24,157 52% 

5 EA -000061 0682 43,060 42,392 98% 

5 EA-0000626451 36,451 13,219 36% 

5 EA -0000610661 34,508 41,869 121% 

5 EA-0000626450 33,847 11,216 33% 

5 EA-0000757803 30,915 25,810 83% 

5 EA-000076342 I 21,764 11,402 52% 

5 EA-0000787528 20,135 29,723 148% 

5 EA-0000783992 16,779 16,792 100% 

5 EA-0000769170 11,509 11,509 100% 

5 EA-0000225998 8,612 1,861 22% 

5 EA-0000784236 4,109 5,780 141% 

5 EA -0000614804 1,041 1,041 100% 

All Non-Sample Projects 7,975,464 7,299,673 92% 

Total 16,448,721 14,924,758 91% 

2.3.3. Results of Peak Savings Estimation 

The realized gross peak kW reductions of the C&l Lighting Program during the period January 
2021 through December 2021 totaled 2,279.35 kW. 
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2.4. Estimation of Ex Post Net Savings 

2.4.1. Procedures Used to Estimate Net Savings 

The basic challenge in net savings analysis is determining what part of gross savings achieved by 
program participants can be attributed to the effects of the program. The savings induced by the 
program are the "net" savings that are attributable to the program. 

Net savings may be less than gross savings because of free ridership impacts, which arise to the 
extent that participants in a program would have adopted energy efficiency measures and achieved 
the observed energy changes even in the absence of the program. Free riders for a program are 
defined as those participants that would have installed the same energy efficiency measures 
without the program. 

The goal of the net-to-gross analysis was to estimate the impacts of energy efficiency measures 
attributable to the C&l Lighting Program that were net of free ridership. That is, because the 
energy savings expected by free riders are not induced by the program, these savings should not 
be included in the estimates of the program's actual impacts. Without adjustment for free ridership, 
some savings that would have occurred naturally would be attributed to the program. The 
measurement of the net impact of the program requires estimation of the marginal effect of the 
program over and above the "naturally occurring" patterns for installation and use of energy 
efficient equipment. 

Information collected from a sample of program participants through a customer survey was used 
for the net-to-gross analysis. Appendix C contained in Volume II of the EM&V Report provides a 
copy of the survey instrument. 

2.4.1.1. Procedures used to Estimate Free Ridership 

Three factors were considered to determine what percentage of savings may be attributable to free 
ridership. The three factors were: 

o Plans and intentions of :firm to install a measure even without support from the program; 

o Influence that the program had on the decision to install a measure; and 

o A firm's previous experience with a measure installed under the program. 

For each of these factors, rules were applied to develop binary variables indicating whether or not 
a participant's behavior showed free ridership. These rules made use of answers to questions on 
the decision maker survey questionnaire. 

The first factor required determining if a participant stated that his or her intention was to install 
an energy efficiency measure even without the program. The answers to a combination of several 
questions were used with a set of rules to determine whether a participant's behavior indicates 
likely free ridership. Two binary variables were constructed to account for customer plans and 
intentions: one, based on a more restrictive set of criteria that may describe a high likelihood of 
free ridership, and a second, based on a less restrictive set of criteria that may describe a relatively 
lower likelihood of free ridership. 
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The first, more restrictive criteria indicating customer plans and intentions that likely signify free 
ridership are as follows: 

o The respondent answered "yes" to the following two questions: "Did you have plans to install 
energy efficient [Measure/Equipment] at the location before participating in the program?" and 
"Would you have gone ahead with this planned installation even if you had not participated in 
the program?" 

o The respondent answered "definitely would have installed" to the following question: "If the 
financial incentive from the program had not been available, how likely is it that you would 
have installed energy efficient [Measure/Equipment] at the location anyway?" 

o The respondent answered "no, program did not affect timing of purchase and installation" to 
the following question: "Did you purchase and install energy efficient [Measure/Equipment] 
earlier than you otherwise would have without the program?" 

o The respondent answered "no, program did not affect level of efficiency chosen for equipment" 
in response to the following question: "Did you choose equipment that was more energy 
efficient than you would have chosen had you not participated in the program?" 

The second, less restrictive criteria indicating customer plans and intentions that likely signify free 
ridership are as follows: 

o The respondent answered "yes" to the following two questions: "Did you have plans to install 
energy efficient [Measure/Equipment] at the location before participating in the program?" and 
"Would you have gone ahead with this planned installation even if you had not participated in 
the program?" 

8 Either the respondent answered "definitely would have installed" or "probably would have 
installed" to the following question: "If the financial incentive from the program had not been 
available, how likely is it that you would have installed energy efficient [Measure/Equipment] 
at the location anyway?" 

Q Either the respondent answered "no, program did not affect timing of purchase and 
installation" to the following question: "Did you purchase and install energy efficient 
[Measure/Equipment] earlier than you otherwise would have without the program?" or the 
respondent indicated that that while program information and fmancial incentives did affect 
the timing of equipment purchase and installation, in the absence of the program they would 
have purchased and installed the equipment within the next two years. 

o The respondent answered "no, the program did not affect level of efficiency chosen for 
equipment" in response to the following question: "Did you choose equipment that was more 
energy efficient than you would have chosen had you not participated in the program?" 

The second factor required determining if a customer reported that a recommendation from a 
program representative or past experience with the program was influential in the decision to 
install a particular piece of equipment or measure. 
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The criterion indicating that program influence may signify a lower likelihood of free ridership is 
that either of the following conditions is true: 

o The respondent answered "very important" to the following question: "How important was 
previous experience with the program in making your decision to install energy efficient 
(Measure/Equipment) at the location?" 

o The respondent answered "yes" to the following question: "Did a program representative 
recommend that you install energy efficient (Measure/Equipment] at the location?" and 
"probably would not have" or "definitely would not have" to the question: "If the program 
representative had not recommended that you [implement the project], bow likely is it that you 
would have done it anyway?" 

The third factor required determining if a participant in the program indicated that he or she had 
previously installed an energy efficiency measure similar to one that they installed under the 
program without an energy efficiency program incentive during the last three years. A participant 
indicating that he or she had installed a similar measure is considered to have a likelihood of free 
ridership. 

The criteria indicating that previous experience may signify a higher likelihood of free ridership 
are as follows: 

o The respondent answered "yes" to the following question: "Before participating in the 
program, had you installed any equipment or measure similar to energy efficient 
[Measure/Equipment] at the location?" 

o The respondent answered ''yes" to the following question: "Has your organization purchased 
any significant energy efficient equipment in the last three years at the location?" and answered 
''yes" to the question: "Did you install any of that equipment without applying for a fmancial 
incentive through an energy efficiency program?" 

The four sets of rules just described were used to construct four different indicator variables that 
address free ridership behavior. For each customer, a free ridership value was assigned based on 
the combination of variables. With the four indicator variables, there were 12 applicable 
combinations for assigning free ridership scores for each respondent, depending on the 
combination of answers to the questions creating the indicator variables. Table 2-9 shows these 
values. 
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Table 2-9 Free Ridership Scores for Combinations of Indicator Variable Responses 

Indicator Variables 

Had Plans and 
Free 

Had Plans and 
Intentions to Install 

The Program had 
Had Previous Ridership 

intentions to Install 
Measure without the 

influence on 
Experience with Score 

Measure without the Decision to Install 
Program? (Definition I) 

Program? (Definition 
Measure? 

Measure? 
2) 

y N/A y y 100% 
y N/A N N 100% 
y N/A N y 100% 
y N/A y N 67% 
N y N y 67% 
N y N N 33% 
N N N y 33% 
N y y y 33% 
N y y N 0% 
N N N N 0% 
N N y N 0% 
N N y y 0% 

The free ridership assessment also included questions on the participants financial ability to pay 
for the measures. These questions were used to assess the consistency of the responses to the 
questions used to score free ridership. 

Responses were considered inconsistent if the respondent indicates that they were not fmancially 
able to install the equipment, but state that they have plans to install the equipment and would have 
installed it without the program incentive. 

Specifically, a response was considered inconsistent if the following criteria are met. 

GJ The respondent answered ''No" to the question "Would you have been fmancially able to install 
the equipment or measures without the financial incentive from the [Program Name]?" 

G The respondent answered "Yes" to the question "To confirm, your organization would NOT 
have allocated the funds to complete a similar energy saving project if the program incentive 
was not available. Is that correct?" 

o The respondent answered "Yes" to the question "Did you have plans to install the measure 
before participating in the program?" 

o The respondent answered "Yes" to the question "Would you completed the [MEASURE} 
project even if you had not participated in the program?" 

Respondents that provide inconsistent responses were asked the following consistency-check 
question: 

o Previously you said that your organization had plans to complete the project and would have 
completed it if you had not participated in the program. You also said that your organization 
would not have been fmancially able to install the equipment without the program incentive. 
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In your own words, can you explain the role that the financial incentive played in your decision 
to complete this project? 

In the event of an inconsistent response, a researcher reviewed the response provided to the 
question. As part ofthls review, the researcher may determine whether the available information 
justifies modifying the free ridership score calculated in accordance with the algorithm outlined 
below. The free ridership score calculated in accordance with the algorithm outlined below may 
be revised in instances in which there are significant apparent inconsistencies between responses 
provided by the decision maker or in cases in which the responses are apparently invalidated by 
other information regarding the project. In some cases, in which the decision maker responses are 
apparently inconsistent, the researcher may drop the sample point. Information on any 
modifications to the free ridership score along with associated rationale and references to 
supporting data will be presented in EM& V reporting. 

2.4.1.2. Procedures used to Estimate Spillover 

Program participants may implement additional energy saving measures without receiving a 
program incentive because of their participation in the program. The energy savings resulting from 
these additional measures constitute program participant spillover effects. 

To assess participant spillover savings, survey respondents were asked whether or not they 
implemented any additional energy saving measures for which they did not receive a program 
incentive. Respondents that indicated that they did install additional measures were asked two 
questions to assess whether or not the savings are attributable to the program. Specifically, 
respondents were asked: 

o "How important was your experience with the [PROGRAM] in your decision to implement 
tills Measure, using a scale of 0 to 10, where 0 is not at all important and 1 0 is extremely 
important?" 

o "If you bad not participated in the [PROGRAM], how likely is it that your organization would 
still have implemented this measure, using a 0 to 10 scale, where 0 means you defmitely 
WOULD NOT have implemented this measure and 10 means you definitely WOULD have 
implemented this measure?" 

The energy savings associated with the measure are considered attributable to the program if the 
average of the rating for the first question, and 1 0 - the rating for the second question, is greater 
than five. This represents a binary attribution threshold, where savings from spillover measures 
are either found to be 100% attributable to the program, or 0% attributable to the program. 

2.4.2. Results ofNet Savings Estimation 

The procedures described in the preceding section were applied to responses from a sample of 
project decision makers to estimate free ridership rates and net-to-gross ratios for the C&I Lighting 
Program for the period January 2021 through December 2021. 

Program realized net energy savings totaled 11,865,183 kWh. The net to gross ratio for the 
program is 80%. 
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Table 2-10 C&J Lighting Program Realized Net Energy Savings 

Ex Ante kWh Gross Ex Post Gross Net Ex Post Net-to-G ross Net Lifetime kWh 
Savings kWh Savings Realization Rate kWh Savings Ratio Savings 

16,448,721 14,924,758 91% 11,865,183 80% 173,996,276 

The realized net peak demand reductions are summarized for the C&I Lighting Program in Table 
2-11. 

Table 2-11 C&J Lighting Program Realized Peak kW Reductions 

Ex AntekW 
Gross Ex Gross 

Net Ex Post Net-to-
Savings 

Post kW Realization 
kW Savings Gross Ratio 

Savings Rate 

2,906.55 2,279.35 78% 1,870.88 82% 

2.5. Process Evaluation 

A process evaluation was not performed for the C&I lighting program. The following sections 
swnmarize the program data tracking and quality control procedures and customer satisfaction 
responses provided in the survey used to estimate the net program impacts. 

2.5.1. Data Tracking and Quality Control 

Staff reported that the quality control process and workflow remained consistent with prior years. 
Staff continues to review each application, including submitted documentation, for completeness 
and to verify that the customer qualifies for the program and that the measures meet program 
requirements (e.g., DesignLights Consortium® listing). During the review, program staff 
determine if Jogging lighting hours is necessary. Verification visits are completed for all projects 
at or over 50,000 kWh and generally, pre-and post-visits are performed for any projects at or over 
100,000 kWh. 

The customer incentive is calculated based on the project energy savings. The implementation 
contractor then issues an invoice and supporting documentation to the Company. The Company 
reviews the invoice and supporting documentation and if complete issues payment to the 
implementation contractor. The implementation contractor then issues payment to the customer. 

2.5.2. Participant Satisfaction 

Survey respondents indicated high satisfaction with aU aspects of the program and the 
program overall. All of the survey respondents reported that they were satisfied with the program 
overall. Program participants reported high levels of satisfaction with the equipment and the 
quality of the installation (see Figure 2-1 ). 
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Figure 2-1 Level of Satisfaction with Program 

The program overall (n = 12) 

The range of equipment that qualifies for incentives (n = 10) 

The amount of time it took to get your rebate or incentive (n 
= 12) 

How long it took program staff to address your questions or 
concerns (n = 8) 

33% 

2006 4006 

1-Very dissatisfied 2 o 3 · · 4 o 5 - Very satisfied 

2.6. Findings and Recommendations 

2021 EM& V Report 

8006 100% 

o Participant survey feedback was positive. All survey respondents that had questions of 
program staff were satisfied with the timeliness and thoroughness of their responses. 
Additionally, all participants reported satisfaction with the program overall. 
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3. C&l Standard Program 

3.1. Program Description 

The C&I Standard Program generates energy savings through the installation of non-lighting 
energy saving measures including compressed air, industrial motors, refrigerator equipment, 
kitchen equipment, and HV AC equipment. The program provided an incentive of $0.12/k:Wh 
saved and capped incentives at 30% of the total project cost. 

Expected kWh savings are shown in Table 3-1. There were 27 projects completed in the program 
during the 2021 program year which were expected to provide savings of 673,770 kWh. 

Table 3-1 Ex Ante kWh Savings 

Number of Total Ex Ante kWh 
Projects Savings 

27 673,770 

3.1.1. Program Eligibility Requirements 

The C&l Standard program is available to non-residential accounts served by the Company. 
Customers that meet one or more of the following conditions are not eligible for the program: 

a Customers served under the Public Authority or Commonwealth of Virginia tariffs; and 
o Customers who opted out of the Company's energy efficiency programs as of July 1, 2018. 

Qualifying projects must be installed in a facility in the Company's service territory and must be 
fully installed. All projects must comply with state, federal, and local code requirements. 

The following projects are not allowed: 

o Projects that have received incentives from another Company program; 
o Projects that involve fuel switching; 
o On-site electricity generation; 
o Gas-driven equipment; and 
G Used or rebuilt equipment. 

3.1.2. Summary of Savings by Eligible Rate Schedule 

Table 3-2 compares average participant ex post net energy savings with the average energy usage 
of accounts for each applicable eligible rate s-chedules. The table also presents average participant 
account-level net ex post energy savings as a percentage of average participant baseline (2020 
calendar year) energy usage. 
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Table 3-2 Summary of Savings by Eligible Rate Schedule3 

Average 
Average 

Average Participant Average Participant 
Total Participant 

Rate 
Account-Level Net Ex Account-Level Nel Ex 

Rate Net Ex Number of Account-
Schedule 

Post kWh Savings as Post kWh Savings as 
Schedule Post Participating Level Net 

Account-
Percentage of Average Percentage of Average 

Class kWh Accounts Ex Post 
Level kWh 

Rate Schedule Participant Baseline 
Savings kWh 

Usage 
Account-Level kWh Account-Level kWh 

Savings Usage Usage 

200 297,705 22 13,532 47,126 28.71% 0.64% 

300 198,899 3 66,300 16,719,909 0.40% 0.58% 

3.2. Data Collection 

3 .2.1. Verification of Measures 

This section discusses the sampling plan and procedures used to verify the measures installed 
through the C&I Standard Program. The evaluation team used onsite visits and telephone 
communications to collect project. 

3.2.1.1. Sampling Plan 

Data used to estimate the gross savings achieved through the C&I Standard Program were 
coBected for samples of projects completed during the period January 2021 through December 
2021. Data provided by the implementation contractor and utility showed that during the 2021 
program year, there were 27 projects completed under the program which were expected to provide 
savings of 673,770 kWh annually. 

Inspection of data on k\Vb savings for individual projects provided by the implementation 
contractor indicated that the distribution of savings was generally positively skewed, with a 
relatively small number of projects accounting for a high percentage of the estimated savings. A 
sample design for selecting projects using a stratified random sampling method was used that took 
such skewness into account and allowed savings to be determined with ± 10 percent relative 
precision (or better) at the 90 percent confidence level. For the C&l Standard Program, the actual 
precision achieved for the sample was ±9.9 percent. 

Sampling for the collection of program M& V data accounted for the M& V effort occurring in real 
time during program implementation. Completed projects accumulate over time as the program is 
implemented, and sample selection was thus spread over the program year as projects are 
completed. The timing of sample;: selection was contingent upon the timing of the completion of 
projects during the program year. 

3 The variable Average Rate Schedule Account-Level kWh Usage is calculated as the average annual kWh usage of all 
customer accounts for each schedule, excluding program-ineligible customers who opted out of paying for the costs 
of energy efficiency programs as of July 1, 2019. The variable Average Participant Baseline Account-Level kWh 
Usage is calculated as the average energy use of program participants for a given rate schedule during 2019, not 
accounting for any accounts for which a full year of20 19 data was unavailable. 
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_3 .2.1.2. Population Statistics and Expected Savings 

Table 3-3 shows the number of projects, expected energy savings, and sampling statistics, by 
stratum, of the program sample. 

Table 3-3 Population Statistics Used for Sample Design 

Variable Stratum 1 Stratum 2 Stratum 3 Stratum 4 Stratum 5 Totals 

Strata boundaries > 80000 33000 - 80000 15000 - 33000 4000- 15000 <4000 (kWh) 

!Number of projects 3 3 5 9 7 27 

!rota I Ex Ante Annual 292,527 174,038 117,464 76,901 12,840 673,770 kWh 

!Average kWh Savings 97,509 58,013 23,493 8,545 1,834 189,393 

Std. dev. ofkWh 19,244 20,271 6,554 3,216 884 50,168 savings 

Coefficient of variation 0.2 0.35 0.28 0.38 0.48 

!final design sample 2 2 3 2 4 

As shown in Table 3-4, the sample projects for the C&I Standard Program account for 
approximately 59% of total expected kWh savings. 

Table 3-4 Sampled Projects Expected Savings by Stratum 

Stratum 
Sample Expected Total Expected 

Savings Savings 

Stratum I 205,265 292,527 

Stratum 2 103,372 174,038 

Stratum) 60,799 117,464 

Stratum4 14,514 76,901 

Stratum 5 5,547 12,840 

Total 389,497 673,770 

3 .2.1.3. Verification Data Collection Procedures 

Onsite visits and telephone interviews were used to collect data that were used in calculating 
savings impacts. The onsite visits and interviews with the contacts for the sampled projects were 
used to collect primary data on the facilities participating in the program. 

When projects were selected for theM& V sample, the Evaluation Team notified the Company and 
the implementation contractor. This notification also served as a request to the implementation 
contractor for any documentation relating to the projects. This list included the company name, 
unique program number, expected savings estimate, and other information relative to the site visit 
and evaluation effort. 

During an onsite visit or interview, staff accomplished three major tasks: 
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o First, they verified the implementation status of all measures for which customers received 
incentives. They verified that the energy efficiency measures were indeed instaJied, that they 
were installed correctly and that they still functioned properly. 

o Second, they collected the physical data needed to analyze the energy savings that have been 
realized from the installed improvements and measures. Data were collected using a form that 
was prepared specifically for the project in question after an in-house review of the project file. 

o Third, they interviewed the contact personnel at a facility to obtain additional information on 
the installed system to complement the data coLlected from other sources. 

3.2.2. Participant Survey 

The Evaluation Team surveyed program participants to coLlect data to estimate the net savings of 
the program. 

The Evaluation Team contacted a census of unique customers to complete the survey in September 
2021 and again in December 2021. Table 3-5 summarizes the data collection effort. 

Table 3-5 Summary ofC&I Lighting Survey Effort 

Survey Mode Survey Time Frame Number of Customers Contacted 

Online September 2021 15 

Online December 2021 I 

Total Survey Completes 4 

3.3. Estimation of Ex Post Gross Savings 

This section addresses the estimation of gross kWh savings and peak k W reductions resulting from 
measures installed in facilities of customers that obtained incentives under the C&I Standard 
Program during the period January 2021 through December 2021. Section 3.3.1 describes the 
methodology used for estimating gross savings. Section 3.3.2 presents the results from the effort 
to estimate savings for a sample of projects. 

Volume II of commercial EM&V reporting contains specific methodologies for estimating gross 
savings and savings estimation results for each sampled project. 

3.3 .1. Methodology for Estimating Gross Savings 

The methodology used for estimating gross savings is described in this section. The methodology 
used to estimate savings deviated from the preliminary EM& V plan set forth in the program filing. 
The preliminary EM& V plan stated that the Evaluation Team would perform on-site visits to verify 
measure installations and instead, the Evaluation Team verified the installed measures through 
both telephone interviews and onsite visits. 
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3.3 .1.1. Review of Documentation and Measure Attributes Tracked 

After the samples of projects were selected for the program, the program implementation 
contractor provided documentation pertaining to the projects. The first step in the evaluation effort 
was to review this documentation and other program materials that were relevant t~ the evaluation 
effort. The program records project specific details for the commercial programs in various project 
documents. The documents include measure spec sheets, invoices, and spreadsheets. 

If there was uncertainty regarding a project, or apparently incomplete project documentation, the 
Evaluation Team contacted the implementation contractor to seek further information to ensure 
the development of an appropriate project-specific M& V plan. 

Table 3-6 presents information on the equipment specification data tracked by the program. In 
addition to the information tracked in program data, the program tracks measure specific 
information, which includes the following: 

o Guest room occupancy sensor: Equipment specification sheet. 

o Packaged terminal heat pump: Capacity, model number. 

o High Efficiency refrigeration/freezer cases: Model number, volume, door type. 

o Auto closers for walk-in cooler/freezer doors: Equipment specification sheet. 

o Air compressors: Equipment specification sheet. 

Table 3-6 Gross Impact Attributes Tracked by Program- C&I Standard 

Measure Attributes Tracked 

Project ID 

All measures 
Measure Type 
Expected Savings 
Quantity 

3.3.1.2. Procedures for Estimating Savings from Measures Sampled through the C&I Standard 
Program 

Engineering equations were used to estimate savings for the verified measures. Project-specific 
information on savings calculations is contained in Volume II. 

Gross impact evaluation results in two estimates of gross savings for each sample project: an 
expected gross savings estimate (as reported in the project documentation and program tracking 
system) and. the verified gross savings estimates developed through the M& V procedures 
employed by the Evaluation Team. The Evaluation Team developed estimates of gross savings by 
applying a ratio estimation procedure in which achieved savings rates estimated for the sample 
projects were applied to the expected savings. 
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Energy savings realization rates4 were calculated for each project for which on-site data collection 
and engineering analysis were conducted. Sites with relatively high or low realization rates were 
further analyzed to determine the reasons for the discrepancy between expected and realized 
energy savings. This information for such sites is included in site-level M&V analyses presented 
in Volume II. 

Table 3-7 summarizes the sources used to estimate the savings of the program measures. More 
specific information on the procedures to estimate measure savings is presented in Volume II. 

Table 3-7 Sources for Ex Post Savings Analysis 

Measure Saving Parameter Sources 

Guest room occupancy sensor Project specific information and energy saving factors from 
The ESF factor was taken from the 2016 Pennsylvania TRM, 
June 2016, p. 302-305. 

Packaged terminal heat pump Project specific information and regional weather data. 
High Efficiency refrigeration/freezer cases Project specific information and the Mid-Atlantic TRM 

VIO.O,May_2020 p. 334-341. 
Auto closers for walk-in cooler/fre.ezer doors Fully deemed values from the 2016 Pennsylvania TRM, June 

2016, p. 405-407. 
VFD Air Compressor Project specific information and the Illinois TRM V8.0, 

October 2019, p. 564-567 
No-Loss Condensate Drain · Project specific informari'on and the Illinois TRM V8.0, 

October2019, p. 571-572 
Engineered Air Nozzles Project specific information and the Illinois TRM V8.0, 

October 2019, p. 573-575 
Variable Frequency Drive Process Pump and Project specific information and the Illinois TRM V8.0, 
Fans October 20 I 9 p. 631-635 
High Efficiency Evaporator Fan Motors Project specific information and the Mid-Atlantic TRM 

VI 0.0, May 2020 p. 348-349 

3.3 .1.3. Procedures for Estimating Peak Demand Savings 

The peak period for this program is defined as hours 3:00 pm to 6:00pm, Monday through Friday. 
Peak demand savings for the program year are calculated using a ratio estimation procedure. Peak 
savings for sampled projects in each stratum were summed and divided by total kWh savings 
within the same stratum to produce a stratum-level realization rate (ratio). Each stratum-level 
realization rate was applied to all other (non-sampled) ex post savings values within each stratum. 
The sum of these values produced the estimated annual peak demand reduction for the program. 

3.3.2. Results of Gross Savings Estimation 

To estimate gross kWh savings and peak kW reductions for the program, data were collected and 
analyzed for a sample of 13 projects. The data were analyzed using the methods described in 
Section 3.3.1 to estimate project energy savings and peak kW reductions and to determine 
realization rates for the program. The results of the analysis are reported in thls section. 

4 The savings realization rate for a project is calculated as the ratio of the achieved savings for the project (as measured 
and verified through the M&V effort) to the ex,ected savings (as determined through the project application procedure 
and recorded in the tracking system for the program). 
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3.3.2.1. Gross Ex Post kWh Savings 

The realized gross kWh savings of the C&I Standard Program during the period January 2021 
through December 2021 are summarized by sampling stratum in Table 3-8. Project-level 
realization rates are displayed in Table 3-9. Overall, the achieved gross savings of 546,502 kWh 
were equal to 81% of the expected savings. 

Table 3-8 Sample Expected and Gross Realized kWh Savings by Sample Stratum 

Ex Ante kWh Gross Ex Post 
Gross 

Stratum 
Savings kWh Savings 

Realization 
Rate 

Stratum I 205,265 141,912 69% 

Stratum2 103,372 108,052 105% 

Stratum 3 60,799 42,031 69% 

Stratum4 14,514 12,656 87% 

Stratum 5 5,547 6,084 110% 

Total 389,497 310,735 80% 

'[able 3-9 Expected and Gross Realized kWh Savings by Project 

Ex Ante 
Gross Project 

Stratum Program Number kWh 
Ex Post Gross 

kWh Realization 
Savings 

Savings Rate 

1 EA-0000785164 119,708 118,607 99% 

I EA-0000857033 85,557 23,305 27% 

2 EA-0000760493 68,740 73,420 107% 

2 EA-0000759903 34,632 34,632 100% 

3 EA-000061 0618 26,320 28,871 110% 

3 EA-0000783538 19,006 12,316 65% 

3 EA-0000793 74 7 15,472 844 5% 

4 EA-0000775262 8,886 8,435 95% 

4 EA-0000764396 5,628 4,221 75% 

5 EA-0000749501 2,135 2,369 Ill% 

5 EA-0000546874 I ,137 1,238 109% 

5 EA-000054691 0 1,137 1,238 109% 

5 EA-0000546915 1,137 1,238 109% 

All Non-Sample Projects 284,274 235,768 83% 

Total 673,770 546,502 81% 

Realized gross impact savings are summarized in Table 3-10 below. 
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Table 3-10 C&l Standard Program Realized Gross Energy Savings 

Ex Ante 
Gross 

Gross 
Measure Name kWh 

Ex Post 
Realization 

Savings 
kWh 

Rate 
Savings 

Auto Closers for Walk-In Cooler/Freezer Doors 1,886 2,068 110% 

Engineered Air Nozzles 15,472 844 5% 

Guest Room Occupancy Sensor 156,223 97,170 62% 

High Efficiency Evaporator Fan Motors 5,628 4,221 75% 

High Efficiency Refrigeration/Freezer Cases 3,412 3,714 109% 

HVAC- Packaged Terminal Heat Pump 158,542 117,146 74% 

No-Loss Condensate Drain 65,663 54,119 82% 
Variable Frequency Drive Process Pump and 

11,793 9,631 82% Pans 
VFD Air Compressor 255,151 257,590 101% 

Total 673,770 546,502 81% 

3.3.3. Results of Peak Savings Estimation 

As shown below in Table 3-11, the realized gross peak kW reductions of the Commercial & 
Industrial Standard Program during the period January 2021 through December 2021 totaled 85.00 
kW. 

Table 3-11 C&J Standard Program Realized Gross Peak kW Reductions 

Ex Ante Gross Ex Gross 
Measure Name kWh Post kWh Realization 

Savings Savings Rate 

Auto Closers for Walk-In Cooler/Freezer Doors 0.27 0.37 136% 
Engineered Air Nozzles 7.44 0.22 3% 
Guest Room Occupancy Sensor 14.43 17.98 125% 
High Efficiency Evaporator Fan Motors 0.64 0.05 8% 
High Efficiency Refrigeration/Freezer Cases 0.45 0.49 109% 
HVAC- Packaged Terminal Heat Pump 7.69 8.45 110% 
No-Loss Condensate Drain 10.28 12.60 123% 
Variable Frequency Drive Process Pump and Fans 2.48 2.08 84% 
VFD Air Compressor 34.80 42.76 123% 
Total 78.47 85.00 108% 

3.4. Estimation of Ex Post Net Savings 

The procedures used to estimate net savings of the C&I Lighting Program discussed in Section 2.4 
were used to estimate the net savings of the C&I Standard Program. 

3.4.1. Results ofNet Savings Estimation 

C&I Standard Program realized net energy savings totaled 496,604 kWh. The net to gross ratio for 
the program is 91%. 
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Table 3-12 C&I Standard Program Realized Net Energy Savings 

Ex Ante 
Gross 

Gross 
Net Ex 

Net-to-
Net 

.Measure Name kWh 
Ex Post 

Realization 
Post 

Gross 
Lifetime 

Savings 
kWh 

Rate 
kWh 

Ratio 
kWh 

Savings Savings Savings 

Auto Closers for Walk-In Cooler/Freezer Doors 1,886 2,068 110% 1,879 91% 15,036 

Engineered Air Nozzles 15,472 844 5% 767 91% 11,504 

Guest .Room Occupancy Sensor 156,223 97,170 62% 88,298 91% 662,235 

High Efficiency Evaporator Fan Motors 5,628 4,221 75% 3,836 91% 57,534 

High Efficiency Refrigeration/Freezer Cases 3,412 3,714 109% 3,375 91% 40,501 

HVAC- Packaged Tenninal Heat Pump 158,542 117,146 74% 107,432 92% 1,611,477 

No-Loss Condensate Drain 65,663 54,119 82% 49,538 92% 495,384 
Variable Frequency Drive Process Pump and 11,793 9,631 82% 8,751 91% 113,766 
Fans 
VFD Air Compressor 255,151 257,590 101% 232,727 90% 3,025,457 

Total 673,770 546,502 81% 496,604 91% 6,032,895 

The realized net peak demand reductions are summarized for the C&I Standard Program in Table 
3-13. 

Table 3-13 C&I Standard Program Realized Peak kW Reductions 

Ex Ante 
Gross 

Gross Net Ex Net-to-
Measure Name kWh 

Ex Post 
Realization PostkW Gross 

Savings 
kWh 

Rate Savings Ratio 
Savings 

Auto Closers for Walk-In Cooler/Freezer Doors 0.27 0.37 136% 0.33 88% 

Engineered Air Nozzles 7.44 0.22 3% 0.19 88% 

Guest Room Occupancy Sensor 14.43 17.98 125% 15.78 88% 

High Efficiency Evaporator Fan Motors 0.64 0.05 8% 0.04 88% 

High Efficiency Refrigeration/Freezer Cases 0.45 0.49 109% 0.43 88% 

I-IVAC- Packaged Tenninal Heat Pump 7.69 8.45 110% 7.46 88% 

No-Loss Condensate Drain 10.28 12.60 123% 11.35 90% 
Variable Frequency Drive Process Pump and 

2.48 2.08 84% 1.83 88% 
Fans 
VFD Air Compressor 34.80 42.76 123% 37.19 87% 

Total 78.47 85.00 108% 74.60 88% 

3.5. Process Evaluation 

A process evaluation was not performed for the C&I standard program. The following sections 
summarize the program data tracking and quality control procedures and customer satisfaction 
responses provided in the survey used to estimate the net program impacts. 
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3.5.1. Quality Control 

The quality control process and workflow for the C&I Standard Program is the same as for the 
C&I Lighting program. Staff reviews each application, including submitted documentation, for 
completeness and to verify that the customer qualifies for the program and that the measures meet 
program requirements. During the review, staff determine if monitoring pre- or post-installation is 
necessary. Verification visits are completed for all projects at or over 50,000 kWh and generally, 
pre-and post-visits are performed for any projects at or over 100,000 kWh. 

The customer incentive is calculated based on the project energy savings. The implementation 
contractor then issues an invoice and supporting documentation to the Company. The Company 
reviews the invoice and supporting documentation and if complete, issues payment to the 
implementation contractor. The implementation contractor then issues payment. 

3.5.2. Participant Satisfaction 

All survey respondents were very satisfied with each rated aspect of the program and the 
program overall. See Figure 3-1 for details. 
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Figure 3-1 Level of Satisfaction with Program 

The range of equipment t~~; qualifies for incentives (n ~~~~¥ t'f !f§Mjj=Maiidl 

The amount of time it took to get your rebate or 
incentive (n = 3) 

The steps you had to take to get through the program 
(n = 3) 

The equipment that was installed {n = 3) 

How thoroughly they addressed your question or 
concern {n = 1) 

How long it took program staff to address your 
questions or concerns (n = 1) 

0% 20"A. 40% 

1- Very dissatisfied 2 0 3 ·: 4 o 5- Very satisfied 

3.5.3. Findings and Recommendations 

60% 80% 100% 

o Participant survey feedback was positive. All survey respondents that asked program 
staff questions were very satisfied with the timeliness and thoroughness of their responses. 
Additionally, all participants reported satisfaction with the program overall. 
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4. Small Business Direct Install Program 

4.1. Program Description 

The Small Business Direct Install (SBDI) Program provides small businesses with a no-cost energy 
assessment and direct install measures including screw-in LED light bulbs and energy saving low
flow showerheads faucet aerators, and pre-rinse sprayers. Incentives are available for additional 
lighting and refrigeration measures. 

4.1.1. Program Eligibility Requirements 

The SBDI program is available to non-residential accounts served by the Company. To qualify, 
the facility must have a peak monthly demand of 200 kW or less. Customers served under the 
Public Authority or Commonwealth of Virginia tariffs (e.g., non-jurisdictional accounts) are not 
eligible for the program. 

Qualifying projects must be installed in a facility in the Company's service territory and must be 
fully installed. All projects must comply with state, federal, and local code requirements. 

The following projects are not allowed: 

o Projects that have received incentives from another Company program; 
o Projects that involve fuel switching; 
m On-site electricity generation; 
o Gas-driven equipment; and 
o Used or rebuilt equipment. 

4.1.2. Summary of Savings by Eligible Rate Schedule 

Table 4-1 compares average participant ex post net energy savings with the average energy usage 
of accounts for each applicable eligible rate schedules. The table also presents average participant 
account-level net ex post energy savings as a percentage of average participant baseline (2020 
calendar year) energy usage. 
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Table 4-1 Summary of Savings by Eligible Rate Schedule5 

Average 
Average 

Average Participant Average Participant 
Tora/ Participant 

Rate 
Account-Level Net Ex Account-Level Net Ex 

Rate Net Ex Number of Account-
Schedule 

Post kWh Savings as Post kWh Savings as 
Schedule Post Partic!pating Level Net 

Account-
Percentage of Average Percentage of Average 

Class kWh Accounts Ex Post 
Level kWh 

Rate Schedule Participant Baseline 
Savings kWh 

Usage 
Account-Level kWh Account-Level kWh 

Savings Usage Usage 

200 40,973 470 87 47,126 0.18% 0.05% 

4.2. Data Collection 

4.2.1. Verification of Measures 

This section discusses the sampling plan and procedures used to verify the measures installed 
through the SBDI Program. The evaluation team used onsite visits and telephone communications 
to collect project. 

4.2.1.1. Sampling Plan 

Data used to estimate the gross savings achieved through the SBDI Program were collected for 
samples of projects completed during the period January 2021 through December 2021. Data 
provided by the implementation contractor and utility showed that during the 2021 program year, 
there were 469 projects completed under the program which were expected to provide savings of 
10,475,975 kWh annually. 

Inspection of data on kWh savings for individual projects provided by the implementation 
contractor indicated that the distribution of savings was generally positively skewed, with a 
relatively small number of projects accounting for a high percentage of the estimated savings. A 
sample design for selecting projects using a stratified random sampling method was used that took 
such skewness into account and allowed savings to be determined with ±1 0 percent relative 
precision (or better) at the 90 percent confidence level. 

4.2.1.2. Population Statistics and Expected Savings 

Table 4-2 shows the number of projects, expected energy savings, and sampling statistics, by 
stratum, of the program sample. 

5 The variable Average Rate Schedule Account-Level kWh Usage is calculated as the average annual kWh usage of all 
customer accounts for each schedule, excluding program-ineligible customers who opted out of paying for the costs 
of energy efficiency programs as of July I, 2019. The variable Average Participant Baseline Account-Level kWh 
Usage is calculated as the average energy use of program participants for a given rate schedule during 2019, not 
accounting for any accounts for which a full year of2019 data was unavailable. 
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Table 4-2 Population Statistics Used for Sample Design 

Variable Stratum 1 Stratum 2 Stratum 3 Stratum 4 Stratum 5 Totals 

Strata boundaries > 43000 28000 - 43000 25000 - 28000 20000 - 25000 < 20000 
(kWh) 

tNumber of projects 2 54 33 207 173 469 

(rotal Ex Ante Annual 114,122 2,049,284 856,134 4,350,973 3,105,462 10,475,975 
kWh 

!Average kWh Savings 57,061 37,950 25,943 21,019 17,951 159,924 

Std. dev. of kWh 1,158 4,081 742 1,095 2,487 
savings 

Coefficient of variation 0.02 0.11 0.03 0.05 0.14 

Final design sample 2 10 6 6 6 

As shown in Table 4-3, the sample projects for the Small Business Direct Install Program account 
for approximately 9% oftotal expected kWh savings. 

Table 4-3 Sampled Projects Expected Savings by Stratum 

Stratum 
Sample Ex Ante Total Ex Ante 

kWh Savings kWh Savings 

Stratum I 114,122 114,122 

Stratum2 409,259 2,049,284 

Stratum) 154,228 856,134 

Stratum 4 123,922 4,350,973 

StratumS 106,274 3,105,462 

Total 907,806 10,475,975 

4.2.1.3. Verification Data Collection Procedures 

Onsite visits and telephone interviews were used to collect data that were used in calculating 
savings impacts. The onsite visits and interviews with the contacts for the sampled projects were 
used to collect primary data on the facilities participating in the program. 

When projects were selected for the M&V sample, the Evaluation Team notified the Company and 
the implementation contractor. This notification also served as a request to the implementation 
contractor for any documentation relating to the projects. This list included the company name, 
unique program number, expected savings estimate, and other information relative to the site visit 
and evaluation effort. 

During an onsite visit or interview, staff sought to accomplish three major tasks: 

m First, verify the implementation status of all measures for which customers received incentives. 
Specifically, that the energy efficiency measures were indeed installed, that they were installed 
correctly and that they still functioned properly. 
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o Second, collect the physical data needed to analyze the energy savings that have been realized 
from the installed improvements and measures. Data were collected using a form that was 
prepared specifically for the project in question after an in-house review of the project file. 

o Third, interview the contact personnel at a facility to obtain additional information on the 
installed system to complement the data eollected from other sources. 

The Evaluation Team completed the verification activities for 29 sampled projects that tracking 
data indicated received direct install measures and concluded that there was not any evidence to 
indicate that the direct install measures were actually installed. Additional details on the site visit 
activities are provided in Volume II. 

Two trade ally-installed projects were completed through the program. The Evaluation Team 
sampled the larger of these two projects and verified measure installation and determined ex post 
savings for that project. Since this project was in the sampling stratum of projects with greatest 
ex ante kWh savings and both projects in the stratum was sampled, the ex post savings for the 
project were not applicable to non-sampled projects. 

4.2.2. Participant Survey 

The Evaluation Team surveyed program participants to collect data to verify measures installed, 
estimate facility lighting hours, and estimate the net savings of the program. 

4.2.2.1. Sampling Plan 

The Evaluation Team contacted customers to complete the survey in September 2021. Participants 
were initially contacted through a letter mailed to them that included a link to allow them to take 
the participant survey online at their convenience. The Evaluation Team subsequently followed up 
with participants by telephone to complete the survey. In December 2021, the Evaluation Team 
attempted to contact an additional set of participants by telephone. All recruitment efforts offered 
the contacts a $25 gift card as an incentive to complete the survey. 

Table 4-4 summarizes the data collection effort. None of the contacts completed the survey. The 
majority of cases where the Evaluation Team reached the business by telephone, the person they 
spoke with reported not knowing of the business's participation, and I or were not familiar with 
the person listed as the contact. The Evaluation Team terminated the survey data collection effort 
after contacting 170 of the participating businesses in September and December without success. 

Table 4-4 Summary of SBDJ Survey Effort 

Survey Mode Survey Time Frame Number of Customers Contacted 

Letter mailed with web survey link September 2021 290 

Telephone follow up to letter September 2021 153 

Telephone December 2021 17 

Total Survey Completes 0 

The poor response was a significant departure from prior years. To understand the reason for the 
poor response, the Evaluation Team contacted the implementation contractor and asked them to 
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confirm that the program data listed the correct contacts for the SBDI sites. The implementation 
contractor confirmed that the contacts listed in the completion reports matched what was shown 
in the data and that the telephone numbers matched the information listed for the service address. 

4.3. Estimation of Ex Post Gross Savings 

This section addresses the estimation of gross kWh savings and peak kW reductions resulting from 
measures installed in facilities of customers that obtained incentives under the SBDI Program 
during the period January 2021 through December 2021. Section 4.3.1 describes the methodology 
used for estimating gross savings. Section 4.3.2 presents the results from the effort to estimate 
savings for a sample of projects. 

Volume ll of commercial EM&V reporting contains specific methodologies for estimating gross 
savings and savings estimation results. 

4.3.1. Methodology for Estimating Gross Savings 

The methodology used for estimating gross savings is described in this section. The methodology 
used to estimate savings deviated from the preliminary EM& V plan set forth in the program filing. 
The preliminary EM& V plan stated that the Evaluation Team woul.d perform on-site visits to verify 
measure installations and instead, the Evaluation Team verified the instailed measures through· 
both telephone interviews and onsite visits. 

As noted in section 4.2.1.3, savings were estimated for the trade ally installed projects, both of 
which were lighting projects. 

4.3.1.1. Review of Documentation and Measure Attributes Tracked 

After the samples of projects were selected for the program, the program implementation 
contractor provided documentation pertaining to the projects. The first step in the evaluation effort 
was to review this documentation and other program materials that were relevant to the evaluation 
effort. The program records project specific details for the commercial programs in various project 
documents. The documents include measure spec sheets, invoices, and spreadsheets. 

Table 4-5 presents information on the equipment specification data tracked by the program. 

Table 4-5 Gross Impact Attributes Tracked by Program- SBDI 

Measure Attributes Tracked 
Project lD 

All measures 
Measure Type 
Exp_ected Savings 
Quantity 

4.3.1.2. Procedures for Estimating Savings from Measures Sampled through the SBDI Program 

Engineering equations were used to estimate savings for the verified measures. Project-specific 
information on savings calculations is contained in Volume II of the commercial EM&V reporting. 
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Gross impact evaluation results in two estimates of gross savings for each sample project: an 
expected gross savings estimate (as reported in the project documentation and program tracking 
system) and the verified gross savings estimates developed through the M& V procedures 
employed by the Evaluation Team. The Evaluation Team developed estimates of gross savings by 
applying a ratio estimation procedure in which achieved savings rates estimated for the sample 
projects were applied to the expected savings. 

Energy savings realization rates6 were calculated for the sampled project for which site specific 
data collection and engineering analysis were conducted. 

Table 4-6 summarizes the sources used to estimate the savings of the program measures. More 
specific information on the procedures to estimate measure savings is presented in Volume TI of 
the commercial EM& V reporting. 

Table 4-6 Sources for Ex Post Savings Analysis 

Measure Saving Parameter Sources 

The sampled project realization rate was applied to the non-sampled project. 

_4.3.1.3. Procedures for Estimating Peak Demand Savings 

The peak period for this program is defined as hours 3:00 pm to 6:00 pm, Monday through Friday. 
Peak demand savings for the program year are calculated using a ratio estimation procedure. Peak 
savings for sampled projects in each stratum were summed and divided by total kWh savings 
within the same stratum to produce a stratum-level realization rate (ratio). Each stratum-level 
realization rate was applied to all other (non-sampled) ex post savings values within each stratum. 
The sum of these values produced the estimated annual peak demand reduction for the program. 

4.3.2. Results of Gross Savings Estimation 

To estimate gross kWh savings and peak kW reductions for the program, data were collected and 
analyzed for a sample of one of two trade ally installed projects. The data were analyzed using the 
methods described in Section 4.3.1 to estimate project energy savings and peak kW reductions and 
to determine realization rates for the program. The savings for the direct install measures were 
determined to be zero based on the Evaluations Team failure to verify any of the installations. The 
results of the analysis are reported in this section. 

4.3.2.1. Gross Ex Post kWh Savings 

The realized gross kWh savings of the SBDI Program during the period January 2021 through 
December 2021 are summarized by sampling stratum in Table 4-7. Project-level realization rates 
are displayed in Table 4-8. Overall, the total program-level achieved gross savings of 47,096 kWh 
were equal to less than 1% of the expected savings. 

6 The savings realization rate for a project is calculated as the ratio of the achieved savings for the project (as measured 
and verified through the M&V effort) to the expected savings (as determined through the project application procedure 
and recorded in the tracking system for the program). 
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Table 4-7 Sample Expected and Gross Realized kWh Savings by Sample Stratum 

Ex Ante kWh Gross Ex Post 
Gross 

Stratum 
Savings kWh Savings 

Realization 
Rate 

Stratum I 114,122 47,096 41% 

Stratum 2 409,259 0 0% 

Stratum 3 154,228 0 0% 

Stratum 4 123,922 0 0% 

Stratum 5 106,274 0 0% 

Total 907,806 47,096 5% 

Table 4-8 Expected and Gross Realized kWh Savings by Project 

Ex Ante 
Gross Project 

Stratum 
Program 

kWh 
Ex Post Gross 

Number 
Savings 

kWh Realization 
Savings Rate 

I EA -0000780040 57,880 0 0% 

1 EA-0000434761 56,242 47,096 84% 

2 EA-0000777830 42,976 0 0% 

2 EA-0000777832 42,976 0 0% 

2 EA -0000777842 42,976 0 0% 

2 EA-0000792208 42,976 0 0% 

2 EA-0000796887 42,976 0 0% 

2 EA-0000789234 42,976 0 0% 

2 EA-0000789244 42,976 0 0%· 

2 EA-0000773130 40,365 0 0% 

2 EA-0000768332 34,032 0 0% 

2 EA-0000771498 34,032 0 0% 

3 EA-0000794629 26,766 0 0% 

3 EA-0000789233 25,960 0 0% 

3 EA-0000794630 25,461 0 0% 

3 EA-0000825906 25,461 0 0% 

3 EA-0000863181 25,461 0 0% 

3 EA-0000760446 25,119 0 0% 

4 EA-0000785411 21.,270 0 0% 

4 EA-0000844597 21,268 0 0% 

4 EA-0000792812 20,835 0 0% 

4 EA-0000759631 20,183 0 0% 

4 EA-0000759632 20,183 0 0% 

4 EA-0000792809 20,183 0 0% 

5 EA-0000771125 19,127 0 0% 
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Ex Ante 
Gross Project 

Stratum 
Program 

kWh 
Ex Post Gross 

Number 
Savings 

kWh Realization 
Savings Rate 

5 EA-0000771135 19,127 0 0% 

5 EA-0000759633 18,983 0 0% 

5 EA-0000760441 17,066 0 0% 

5 EA-0000760443 17,066 0 0% 

5 EA-0000760442 14,904 0 0% 

All Non-Sample Projects 9,568,170 0 0% 

Total 10,475,975 47,096 0% 

4.3.3. Results of Peak Savings Estimation 

As shown in Table 4-9, the .realized gross peak kW reductions of the SBDI Program during the 
period January 2021 through December 2021 totaled 10.68 kW. 

Table 4-9 SBDI Program Realized Gross Energy Savings 

Ex Ante 
Ex Post 

Gross 
Gross kW 

Gross 
Realization 

Savings 
kW 

Rate 
Savinl(s 

676.25 10.68 2% 

4.4. Estimation of Ex Post Net Savings 

The Evaluation Team applied the net-to-gross ratio developed for major, trade ally installed 
measures in PY2020 to the PY2021 projects. 

4.4.1. Results ofNet Savings Estimation 

The procedures described in the preceding section were applied to responses from a sample of 
project decision makers to estimate free ridership rates and net-to-gross ratios for the SBDI 
Program for the period January 2021 through December 2021. 

SBDI Program realized net energy savings totaled 40,973 kWh. The net to gross ratio for the 
program is 87%. 

Table 4-10 SBDI Program Realized Net Energy Savings 

Ex Ante 
Ex Post 

Ex Post 
Annual 

Annual Gross 
Annual 

Net-to- Lifetime Net 

kWh 
Gross Realization 

Net kWh 
Gross Ex Post kWh 

Savings 
kWh Rate 

Savings 
Ratio Savings 

Savings 

10,475,975 47,096 0% 40,973 87% 526,772 

The realized net peak demand reductions are summarized for the SBDI Program in Table 4-11. 
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Table 4-11 SBDJ Program Realized Peak kW Reductions 

Ex Ante 
Ex Post 

Gross Ex Post Net-to-
Gross kW 

Gross 
Realization NetkW Gross 

kW 
Savings 

Savin~s 
Rate Savings Ratio 

676.25 10.68 2% 8.76 82% 

4.4.2. Quality Contro1 

The quality control process for program projects consists of the fo1lowing elements: 

o Trade allies must be approved to complete program projects and attend training on program 
procedures. Trade allies also receive a copy of the SBDI Trade Ally Network Manual. 

o All project proposals are reviewed by program staff for approval. Pre-inspections may be 
scheduled to verify the facility type, the existing equipment, and the recorrunended 
measures and any customer satisfaction issues. 

o The first 1 0 projects submitted by a trade ally are inspected, after which a minimum of 1 
in I 0 projects submitted by a trade ally is reviewed, but additional inspections may occur 
as warranted. During post inspections, staff verifies the installed equipment type and 
counts, the quality of the installation, the operating hours, and assesses customer 
satisfaction with the project. · 

o Trade allies must resolve any issues identified during inspections within 30 days and 
maintain an 80% pass rate. 

Once the implementation contractor completes the project inspection, the project invoices and 
incentive request are provided to the Company for review. Upon review and approval of the 
projects, incentive payments are paid to the trade al1y. 
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5. Opt Out Customers 

Consistent with the Virginia State Corporation Commission's Rules (20V AC-350) for Large 
General Service Exemption from Energy Efficiency Rate Adjustment Clause(s), customers may 
obtain exemption from energy efficiency rate adjustment clauses (sometimes referred to as 
"riders") and are thereby no longer eligible to participate in the Company's energy efficiency 
programs. To facilitate exemption, customers have certified that they have implemented energy 
efficiency programs, at the customer's expense, that have produced measured and verified results 
within the prior five years. Customer-reported energy and demand savings associated with such 
customer-implemented programs are summarized in Table 5-1 below. 

Table 5-1 Summary of Opt Out Customer Reported Savings 

Program 
Number 

Reported kWh Reported kW of 
Year 

Projects 
Savings Savings 

PY2021 15 28,076,053 
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6. Cost Effectiveness Evaluation 

The following cost effectiveness tests were performed for the program: Total Resource Cost (TRC) 
test, Program Administrator Cost Test (PACT), Participant Cost Test (PCT), and Ratepayer Impact 
Measure (RIM) test. A score above one signifies that, from the perspective of the test, the program 
benefits were greater than the program costs. The benefits and costs associated with each test are 
defmed in Table 6-1. 

Table 6-1 Summary of Benefits and Costs Included in each Cost Effectiveness Test 

PCT PACT RJM TRC 
Variable Definition 

Benefit Cost Benefit Cost Benefit Cost Benefit Cost 

Incentives Incentives paid to ./ ./ ./ customers. 

Program 
Installation costs paid by Installation ./ ./ ./ 

Costs 
program. 

Reduction in electricity 

Bill Savings 
costs faced by customers 
as a result of 

I Lost implementation of ./ ./ 
Revenue program measures. Equal 

to revenue lost to the . 
utilitY. 

Avoided 
Energy Energy-related costs 

./ ./ ./ 
Costs 

avoided by utility. 

Avoided Capacity-related costs 
Capacity avoided by utility, ./ ./ ./ 
Costs including T&D. 

Incremental costs 
associated with measure 

Incremental implementation, as 
./ ./ Costs compared with what 

would have been done in 
absence of program. 

Program Program costs other than 
Overhead incentive or installation ./ ./ ./ 
Costs costs. 

The results of the cost effectiveness analysis are presented in Table 6-2. For reference, for the 
Small Business Direct Install Program, supplemental test results are presented that are inclusive of 
PY2021 costs and benefits as well as costs of benefits of the program during PY2022 - PY2026,. 
discounted to PY2021 net present value (NPV). 
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Table 6-2 Summary of Cost Effectiveness Test Scores 

Small 
Small Business Direcl 

C&l C&l Business 
Install 

Lighling Standard Direct 
(PY2021 + NPV 

Projected P Y2022 -
install 

PY2026) 

Benefit $14,439,273 $572,429 $223,148 $10,351,113 

PCT Cost $995,947 $201,766 $3,961 $5,330,551 

Score 14.50 2.84 56.34 1.94 

Benefit $7,072,016 $242,962 $22,377 $10,150,341 

UCT Cost $1 '115,283 $424,186 $591,026 $5,198,993 

Score 6.34 0.57 0.04 1.95 

Benefit $7,072,016 $242,962 $22,377 $27,760,848 

RIM Cost $15,023,361 $929,420 $633,663 $28,565,908 

Score 0.47 0.26 0.04 0.97 

Benefit $7,072,016 $242,962 $22,377 $10,150,341 

TRC Cost $1,580,036 $558,757 $414,476 $5,741,066 

Score 4.48 0.43 0.05 . 1.77 . 
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1. Introduction 

Under contract with Appalachian Power Company (herein referred to as the "Company" or 
"APCo"), ADM Associates, Inc., (ADM) performed evaluation, measurement, and verification 
(EM&V) activities to confurn the energy savings (kWh) and demand reduction (kW) realized 
through the energy efficiency programs that the Company implemented in Virginia in 2021. 

This report is divided into two volumes providing information on the impact, process, and cost 
effectiveness evaluation of the Commercial and Industrial Program (C&I Program) implemented 
in Virginia during the 2021 program year. Volume II contains chapters presenting detailed 
information regarding evaluation methodologies, data collection instruments, and evaluation 
results. Volume II is organized as follows: 

a Chapter 2: Site-Level Estimation of Ex Post Gross Energy Impact 

a Chapter 3: C&I Program Participant Survey Instrument 

o Chapter 4: C&I Program Participant Survey Results 

o Chapter 5: Confidential: EM&V Costs 

See report Volume I for narrative and summary information pertaining to the evaluation methods 
and results. 
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2. Site-Level Estimation of Ex Post Gross Energy Impact 
The table below provides a summary of the ex ante and ex post kWh savings of sampled PY2021 
C&I program projects. The table is followed by individual site reports. Site reports appear in the 
order in which the applicable project IDs are listed in the table below. 

Gross 
ProjectlD Ex Ante kWh Ex Post kWh Realization 

Rate 

Lighting 

EA-0000225998 . 8,612 1,861 22% 

EA-0000564347 and EA-0000614804 134,873 89,084 66% 

EA-0000566363 216,944 204,917 94% 

EA-0000566528 891,748 786,530 88% 

EA -000061 0661 34,508 41,869 121% 

EA-000061 0682, EA-0000626450, 
I I 3,358 66,827 59% 

and EA-0000626451 

EA-0000694572 2,338,482 2,068,710 88% 

EA-000069488 I 1,900,971 1,528,792 80% 

EA-0000749024 
. 

918,227 925,780 101% 

EA-0000749984 70,499 70,499 100% 

EA-0000756887 378,287 . 378,287 100% 

EA-0000757803 30,915 25,810 83% 

EA-0000759565 78,208 92,245 118% 

EA-0000763317 369,613 424,391 115% 

EA-0000763421 2I,764 11,402 52% 

EA-0000764598 46,131 24,157 52% 

EA-0000769170 11,509 11,509 100% 

EA-0000769787 I 77,555 192,895 109% 

EA-0000770672 72,461 41,216 57% 

EA-0000773209 90,326 71,211 79% 

EA-0000783992 16,779 16,792 100% 

EA-0000784236 4,109 5,780 141% 

EA-0000786014 527,243 514,800 98% 

EA-0000787528 20,135 29,723 148% 

Standard 
EA-0000546874, EA-000054691 0. 

3,412 3,714 109% 
And EA-0000546915 
EA-000061061 8 and EA-0000793747 41,792 29,715 71% 

EA-0000749501 2,135 2,369 1 I 1% 

EA-0000759903 34,632 34,632 100% 

EA-0000760493 and EA-0000775262 77,626 81,855 105% 

EA-0000764396 5,628 4,221 75% 
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Gross 
Projecl ID ExAme kWh Ex Post kWh Realization 

Rate 
EA-0000783 53 8 19,006 12,316 65% 

EA-0000785164 119,708 118,607 99% 

EA-0000857033 85,557 23,305 27% 

SBDI 
EA-0000434761 56,242 47,096 84% 

Site-Level Estimation of Ex Post Gross Energy Impact 2 
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2.1. Lighting 

Project Number EA-0000225998 

Executh•e Summary 

Under project EA-0000225998, a program participant received incentives from Appalachian 
Power for replacing the existing outdoor lighting fixtures with LED lamps. The verified annual 
energy savings are 1 ,861 kWh and the realization rate is 22%. 

Project Description 

The customer received incentives for installing 10 exterior LED pole mounted fixtures, replacing 
existing metal halide fixtures. Four of the fixtures operated on sensors and six fixtures were 
controlled by a time clock. 

Econometric AnaJysis 

A review of energy consumption data and a billing analysis indicated that that the energy savings 
estimate developed using engineering equations was not supported. Consequently, the estimate of 
realized energy savings was determined using an econometric weather and billing energy analysis 
with the following equation: · 

Where: 

CDD 

HDD 

Post_Fiag 

Intercept 

kWh.monthly = CDD + HDD + Post_Flag +Intercept 

= Cooling Degree Days for a given month and assumes a base temperature 
of75°F 

= Heating Degree Days for a given month in the post period and assumes a 
base temperature of60°F 

= Binary flag for post-project completion month. I = Post Period, 0 = Pre 
Period 

= Y intercept 

The results of the econometric analysts are presented in the table below: 

Coefficients Value T-Statistic 

CDD 0.00 0.45 

HDD 0.00 5.15 

Post Flag (5.10) (4.00) 

lntercept 25.70 14.71 

The Post_Flag coefficient is associated with an estimate of annual energy savings of 1,861 kWh. 
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Ancillary Measurement and Verification Effort 

The foiJowing section presents the analysis of energy savings based on engineering equations and 
project data. 

ADM staff reviewed project documentation, the baseline and post-retrofit connected load. In 
addition, an interview and a site visit with the site contact was performed to determine lighting 
control methods. These data sources were referenced to develop an anicillary estimate of realized 
energy impacts. 

Lighting energy savings are calculated as: 

kWhsavings = L [HCIF X Hours X (Nbase X Wbase- Nas-built X Was-built)/1000] 

Area 

Where: 

N 

w 
Hours 

HCIF 

=Annual energy savings 

= Number of fiXtures 

=Wattage of each fiXture 

=Annual lighting operating hours 

=;: HVAC interactive factor 

The post period hours of use were verified by aggregating AMI billing data for daylight savings 
time months and standard time months. The binomial distribution of hours in the following two 
figures reflects the two control methods, one by sensor and the other by time clock. 

Power Usage by Hour of Day 

Power by Hour of Day, kW (Daylight Savings) Power by Hour of Day, kW (non Daylight Savings) 

1.6. 
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Anicallary Method- Lighting Energy Savings Calculations 

Heating Ancillary 
Quantity (Fixtures) Wattage 

Cooling 
Expected 

Estimate 
Measure Hours kWh 

interaction kWh 
Baseline Efficient Baseline Efficient 

Factor 
Savings 

Savings 

MH400W to LEO fixture 4 4 458 200 3,660 1.00 3,445 3,777 

MH400W to LEO fixture 6 6 458 200 1,952 1.00 5,167 3,021 

Total 10 10 8,612 6,398 

Results 

Measure-Level Realized Gross Savings 

kWh Savings 
Realized Peak 2020 Total 

Measure Category Realization kW Reduction Energy Usage Expected Realized 
Rate 

Lighting 8,612 1,861 22% 0.00 

Total 8,612 1,861 22% 0.00 
11,443 

The verified annual energy savings are I ,861 kWh resulting in a realization rate of 22% . . 
The realized energy savings estimate is equal to 16% of 2020 annual usage. The application stated 
the capacity of the existing metal halide fixtures, but it could not be determined if the existing 
lamps were 400W or if they were lower wattage. The econometric method results indicate that the 
lamps may have been less wattage, as the sum of ex ante base wattages exceeded the peak kW 
demand from 7:00PM to 7:00 AM. 
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Project Number: EA-0000564347 and EA-0000614804 

Executive Summary 

Under projects EA-0000564347 and EA-0000614804, a program participant received incentives 
from Appalachian Power for installing LED lighting in the interior and exterior of their facility. 

The verified annual energy savings are 89,084 kWh resulting in a gross energy savings realization 
rate of66%. 

Project Description 

The participant received incentives for installing (73) LED Round IOOW High Bay Fixtures, (68) 
LED 2' 9W lamps, (730) LED 4' 12.5W lamps. (13) LED 15W A-line lamps, (17) LED Exit 
Fixtures, and (4) LED SOW Mini Flood Fixtures. 

Measurement and Verification Effort 

To verify the project savings, ADM staff reviewed project documentation, baseline, and post
retrofit connected load. In addition, an on-site verification was performed, and 8 light loggers were 
installed to capture hour of use in different areas of the facility. These data sources were referenced 
to develop estimates of realized energy impacts. 

Lighting energy savings are calculated as: 

Where: 

Measure 

kWhsavings = L [HCJF X t X (Nbase X Wbase- Nas-bu.ilt X Was-bum)/1000] 
Area 

N 

w 

=Annual energy savings 

=Number offrxtures 

= Wattage of each frxture 

= Lighting operating hours 

HCIF = HVAC interactive factor 

Lighting Energy Savings Calculations 

Quantity (Fixhlres) Wauage 
Heating 

Hours Cooling 
Interaction 

Baseline Efficient Baseline Efficient Factor 

Expected Realized 
kWh kWh 

Savings Savings 

4LT5 to LED high bay 73 73 234 100 2,595 1.09 51 ,057 27,674 

2' T8 to linear LED 2 2 20 9 2,224 1.09 115 53 

2' T8 to linear LED I I 20 9 2,224 1.09 57 27 

2' T8 to linear LED 7 14 33 9 2,224 1.09 548 255 

2' T8 to linear LED 17 51 47 9 2,224 1.09 1,775 824 

2L 4' T8 to linear LED 3 6 79 13 2,224 1.09 846 393 
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Heating 
Quantity (Futures) Wattage Cooling 

Expected Realized 
Measure Hours 

Interaction 
kWh kWh 

Baseline Efficient Baseline Efficient Factor 
Savings Savings 

2L 4' T8 to linear LED 160 320 60 13 2,224 1.09 29,229 13,576 

2L 4' T8 to linear LED 100 300 93 13 5,672 1.09 28,968 34,315 

2L 4' T8 to linear LED 16 64 118 13 2,224 1.09 5,679 2,638 

2L 8' T8 to linear LED- 10 40 160 13 2,224 1.09 5,741 2,667 

CFL 72W to LED 19 4 4 72 15 2,224 1.09 1, 190 553 

2L 4' T8 to linear .LED 9 9 39 15 2,224 1.09 1,127 524 

Incand Exiti5W to LED 17 17 30 2 8,760 1.09 4,587 4,545 

614804 

MH I OOW to LED flood 4 4 128 50 3,338 1.00 1,041 1,041 

Total 423 905 134,8731 89,084 

Results 

Measure-Level Realized Gross Savings 

kWh Savings 
Realized Peak 2020 Total 

Measure Category 
.Expected Realized 

Realization kW Reduction Energy Usage 
Rate 

Lighting 134,873 89,084 66% 10.18 

Total 134,873 89,084 66% 10.18 
861,408 

The verified annual energy savings are 89,084 kWh resulting in a gross energy savings realization 
rate of 68%. The difference between the expected and realized savings estimates is explained by 
two factors. 

o The ex post hours of use for eleven of the measures above (2,224) are fewer than the ex 
ante hours (4,745) resulting in a lower realization rate. 

o The aggregated logged hours were less than the hours used in the ex ante estimate. The 
lesser logged hours are reasonable, and as a comparison, the Mid-Atlantic TRM v.l 0 states 
hours of use for education gym, classroom, computer rooms, and offices range from 1 ,505 
to 2,088. 

The realized energy savings estimate is equal to 10% of2020 annual usage. 

Ancillary Econometric Analysis 

To further assess the energy savings estimate developed using engineering analysis referenced 
above, ADM also conducted an econometric energy usage analysis using the following equation: 

kWhmonthty = CDD + HDD + Post_Flag +Intercept 

Where: 

1 Total project ex ante kWh savings does not match sum of documented ex ante savings of all project measures. 
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CDD = Cooling Degree Days for a given month and assumes a base temperature 
of75°F 

HDD = Heating Degree Days for a given month in the post period and assumes a 
base temperature of60°F 

Post_F/ag = Binary flag for post-project completion month. 1 = Post Period, 0 = Pre 
Period 

Intercept = Y intercept 

The results of the ancillary econometric analysts are presented in the table below: 

Coefficients Value T-Statistic 

COD 0.1 I 1.43 

HOD 0.00 0.22 

Post_Fiag (50.75) (0.33) 

Lntercept 1,932.18 8.99 

The Post _Flag coefficient is associated with an estimate of annual energy savings of 18,525 kWh. 
Although the Post _Flag coefficient was statistically significant, visual inspection of the month
to-month usage indicates variable usage from month-to-month, and a lack of a cyclical pattern 
acro~s months during the pre- and post- periods. As such, idiosyncratic factors at the site may have 
resulted in an erroneous regression estimate of the savings. 
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Project Number: EA-0000566363 

Executive Summary 

Under project EA-0000566363, a program participant received incentives from Appalachian 
Power for installing LED Lighting and Controls. 

The verified annual energy savings are 204,917 kWh and the gross energy savings realization rate 
is 94%. 

Project Description 

The participant received incentives for installing (403) LED 65W retrofit kits and (17) occupancy 
sensors. 

Measurement and Verification Effort 

To verify the project savings, ADM staff reviewed project documentation, baseline, and post
retrofit connected load. In addition, ADM collected data on hours of operations and verified the 
installed measures through a phone interview. ADM referenced these site-specific data to develop 
estimates of realized energy impacts . 

. Lighting energy savings are calculated as: 

kWhsavings = I [HCIF X Hours X (Nbase X Wbase- Nas-built X was-built)/1000] 
Area 

Where: 

N 

w 
Hours 

HCIF 

=Annual energy savings 

= Number offrxtures 

= Wattage of each frxture 

=Lighting operating hours 

= HVAC interactive factor 

ADM verified the hours of operation with an analysis of AMI bil1ing data. In the analysis, the site 
total hourly power usage was used as an indicator of whether or the lights were on or off at the 
facility. The portion of days with the lights in the on state, compared to the hour of day and 
aggregated by weekday or weekend is presented in the following figure: 
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Lighting Energy Savings Calculations 

Qu.antity (Fixwres) Wall age 
Heating 

Hours 
Cooling 

Interaction 
Baseline Efficient Baseline Efficient Factor 

Expected 
kWh 

Savings 

8' 2-lamp T8 to LED Strip 37 37 160 65 8,760 1.10 33,871 

8' 2-lamp T8 to LED Strip 332 332 160 65 4,790 1.10 163,163 

8' 2-lamp T8 to LED Strip 34 34 160 65 4,790 1.10 16,711 

Total 403 403 213,744 

Lighting Controls Energy Savings Calculations 

Heating 
Expected Realized 

Measure Quantity Controlled Baseline Controls Cooling kWh kWh 
(Controls) Wattage Hours Factor Interaction 

Savings Savings 
Factor 

Occupancy Sensor 17 2,210 4,790 0.28 1.10 3,201 2,991 

Total n 3,201 2,991 

Results 

Measure-Level Realized Gross Savings 

kWh Savings 
Realized Peak 

Measure Category 
Expected 

Realization kW Reduction Realized 
Rate 

Lighting 213,743 201,926 94% 49.93 

Lighting Controls 3,201 2,991 93% 0.40 

Total 216,944 204,917 94% 50.34 

Site-Level Estimation of Ex Post Gross Energy Impact 

Realized 
kWh 

Savings 

33,880 

152,435 

15,611 
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Re.alization 
Rate 
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93% 

2020 
Total 

Energy 
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Rate 
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The realized annual energy savings are 204,917 kWh with a gross energy savings realization rate 
of 94%. The difference between the realized and expected savings estimates is due to the 
following. 

o The hours of use for 366 of the lamps (shown in the second and third line items in the table 
above) are less than the hours ofuse used in the expected estimate (4,392 vs. 4,790). 

o Based on the interview with the site contact, ADM determined that the new controls were 
occupancy sensors and not daylight dimming sensors as identified in the project 
documentation. 

The realized energy savings estimate is equal to 26% of 2020 annual usage. 

Ancillary Econometric Analysis 

To further assess the energy savings estimate developed using engineering analysis referenced 
above, ADM also conducted an econometric energy usage analysis using the following equation: 

Where: 

CDD 

HDD 

Post_Fiag 

Intercept 

kWh.manthly = CDD + HDD + Post_Flag +Intercept 

= Cooling Degree Days for a given month and assumes a base temperature 
of75°F 

= Heating Degree Days for a given month in the post period and assumes a 
base temperature of60°F 

= Binary flag for post-project completion month. 1 = Post Period, 0 = Pre 
Period 

= Y intercept 

The results of the ancillary econometric analysts are presented in the table below: 

Coefficients Value T-Statistic 

COD 0.19 2.21 

HDD (0.03) (1.93) 

Post Flag (374.89) (2.63) 

Intercept 2,258.88 13.59 

The Post _Flag coefficient is associated with an estimate of annual energy savings of 136,836 kWh, 
which is equal to 67% of the realized savings estimate. Although, the regression-based savings 
estimate is less than the engineering equation analysis, a comparison of monthly energy usage to 
the expected usage during the start of the cooling season indicates that other factors are impacting 
energy use, such as fluctuations in the production schedule of the facility or commissioning of 
HV AC equipment, and so the results of econometric analysis are not referenced as ex post savings. 

Site-Level Estimation of Ex Post Gross Energy Impact 11 
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Project Number: EA-0000566528 

Executive Summary 

Under project EA-0000566528, a program participant received incentives from Appalachian 
Power for upgrading their interior and exterior lighting. 

The verified annual energy savings are 786,530 kWh resulting in a gross energy savings realization 
rate of88%. 

Project Description 

The participant received incentives for installing (211) LED A-line lamps, (355) 2' LED Linear 
lamps, (1,382) 4' LED Linear lamps, (24) Bi-Pin LED lamps, (20) LED Canopy fixtures, (7) LED 
U-Tube lamps, (37) 4' LED Fixtures. 

Measurement and Verification Effort 

To verify the project savings, ADM staff reviewed project documentation and the baseline and 
post-retrofit connected load. In addition, ADM conducted an onsite survey of the facility and 
interviewed the site contact to verify the lighting hours of operation, instaiJation locations, and 
measures installed. ADM referenced the data collected onsite, as well as deemed hours of use for 
hospital patient rooms from the Mid-Atlantic TRM V .1 0, to estimate the ex post energy savings. 

Lighting energy savings are calculated as: 

kWhsavings = I [HCIF X Hours X (Nbase X Wbase- Nas-built X Was-buitt)/1000] 
Area 

Where: 

N 

w 
Hours 

HCIF 

=Annual energy savings 

= Number of fiXtures 

= Wattage of each fiXture 

=Lighting operating hours 

:::. HVAC interactive factor 

Lighting Energy Savings Calculations 

Heating Quantity Wauage Expected Realized 
.Measure Hours 

Cooling 
kWh kWh 

Realizatio 

Base Efficient Base Efficient 
lnteractio n Rate 
n Factor 

Savings Savings 

4' IL31Wto 4'T811.5W 9 9 31 12 2,964 1.09 846 566 67% 

4' I L 31 W to 4'T8 11.5W 17 17 31 12 8,760 1.09 3,194 3,162 99% 

CFL43W to 6" Downlight 4 4 43 7 4,380 1.09 703 696 99% 

CFL 43W to 9W Al9 125 125 43 9 2,964 1.09 20,476 13,718 67% 

CFL43W to9W Al9 33 33 43 9 8,760 1.09 10,812 10,703 990/o 

CFL 43W to Bi-Pin lOW 24 24 43 10 8,760 1.09 7,632 7,555 99% 

CFL 72W to LED A21 8 8 72 17 2,964 1.09 2,139 1,433 67% 
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~ 

Heating 
Realized 

tjA 
Quantity Wattage 

Cooling 
Expected 

Realizatio c~ 
Hours kWh kWh Measure 

lnteractio n Rate 9 
Base Efficient Base Efficient n Factor 

Savings Savings ~IB 

CFL 72w to LED A2 1 25 25 72 17 3,338 1.00 4,63 1 4,631 100% 

CFL 72w to LED A21 2 2 72 17 8,760 1.09 1,070 1,059 99% 

CFL43W to LED A l9 14 14 43 9 2,964 1.09 2,293 1,536 67% 

1 L 2' T8 to 3' linear LED I I 20 12 4,380 1.09 39 38 99% 

1 L 2' T8 to 2' linear LED 3 3 20 15 4,380 1.09 72 72 99% 

I L 24", T-8 I L, to 3' strip 
3 3 20 15 8,760 1.09 145 143 99<1/c, 

15W 
IL 24", T-8 IL, to 8.5W 

I I 20 9 8,760 1.09 I ll 11 0 99% 
2'T8 
IL 24", T-8 IL, to 8.SW 

22 22 20 9 2,964 1.09 1,219 817 67% 
2'T8 JL 
IL24", T-81L, to8.5W 

I I 20 9 4,380 1.09 55 55 99<1/c, 
2'T8JL 
1L 48", 25W T-8 1L, to 

I I 22 12 4,380 1.09 48 48 99<1/o 
12W 3'T8 
1L 48", SuperT-8 IL, to 

3 3 33 12 4,380 1.09 311 308 99% 
ll.SW 4'T8 840 
I L 48", T-8 I L, to 11.SW 

3 3 31 12 2,964 1.09 282 189 67% 
4'T8 840 
IL U-Tube, T-8 IL, to 17W 

3 3 31 17 4,380 1.09 202 200 99% 
U-T8 IL 
IL U-Tube, T-8 IL, toLL-

2 2 31 II - 4,380 1.09 193 191 99% 
RLB-2-11 W-40K-F 
2L 24;', STD HO T5 IL to 

Ill Ill 55 12 2,964 1.09 23,264 15,585 67% 
11.5W 4'T8 840 
2L 24", T-8 I L, to 8.5W 

11 11 33 9 4,380 1.09 1,298 1,285 99% 
2'T81L 
2L 24", T-8 IL, to 8.5W 

12 2 33 9 8,760 1.09 3,652 3,615 99<1/c, 
2'T81L 
2L 24", T-8 IL, to 8.5W 

6 6 33 17 2,964 1.09 463 310 67% 
2'T82L 

2L 24", T-8 1L, to 8W 2'T8 3 3 33 8 4,380 1.09 361 358 99% 

2L 24", T-8 IL, to 8W 2'T8 
2 2 33 8 4,380 1.09 241 238 99<1/c, 

1L 
2L 48", T ,8 IL, to ll.SW 

7 7 59 12 2,964 1.09 1,602 1,073 67% 
4'T81L 
2L 48", T-8 IL, to 11.5W 

9 9 59 12 3,338 1.00 1,427 1,427 100% 
4'T81L 
2L 48", T-8 IL, to 11.5W 

167 167 59 12 4,380 1.09 38,2 19 37,836 99% 
4'T81L 
2L 48", T-8 IL, to 11.5W 

239 239 59 12 8,760 1.09 109,393 108,296 99<1/o 
4'1'8 1L 
2L 48", T-81L, to 12W 

2 2 59 12 8,760 1.09 906 897 99% 
3'T8 
2L48", T-8 IL, to 17W U- I I 59 17 4,380 1.09 202 200 99<1/c, 
T81L 
2L 48", T-8 IL, to Cl_LED 

8 8 59 23 2,964 1.09 1,388 930 67% 
IX42L,4'T8 
2L 48", T-8 IL, to CJ_LED 

17 17 59 23 8,760 1.09 5,897 5,838 99% 
IX4 Retrofit Kit 
2L 48", T-8 1L, LED 2X4 

1 I 20 9 4,380 1.09 55 55 99<1/o 
2L 4'T8 

21 48", T-8 IL, LED 2X4 8 8 112 34 8,760 1.09 5,521 5,466 99% 
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Heating Quantity Wall age Expected Realized 
Measure Hours 

Cooling kWh kWh 
Realizatio 

Base Efficient Base Efficient 
lnteractio 
nFactor 

Savings Savings 

2L U-Tube, T-8 IL, to 17W I I 59 17 8,760 1.09 405 401 
U-T8 IL 
3L 48", T-8 IL, to I 1.5W 

69 69 89 12 2,964 1.09 25,764 17,260 
4'T81L 
3L 48", T-8 I L, to 11.5W 326 326 89 12 8,760 1.09 243,454 241 ,014 
4'T81L 
4L 24", T-8 IL, to 8.5W I II Ill 61 9 2,964 1.09 28,077 18,810 
2'T81L 
4L 24", T-8 IL, to 8.5W 

78 78 61 9 8,760 1.09 39,459 39,064 
2'T81L 
4L 48", T-8 IL, to 11.5W 

72 72 112 12 8,760 1.09 69,726 69,027 
4'T8 840 
4L 48", T-8 I L, to 11.5W 

458 458 112 12 2,964 1.09 221,768 148,569 
4'T81L 

MH to LED ti>:ture 20 20 400 91 3,338 1.00 20,629 20,629 

Total 891 ,7482 786,530 

Results 

Measure-Level Realized Gross Savings 

kWh Savings 
Realized Peak 2020 Total 

Measure Category Realization kW Reduction Energy Usage Expected Realized 
Rate 

Lighting 891 ,748 786,530 88% 103.59 

Total 891,748 786,530 88% 103.59 
5,168,400 

The verified annual energy savings are 786,530 kWh and the realization rate is 88%. 

The major difference between ex ante and ex post savings estimates primarily resulted from a 
difference in the hours of use for patient rooms. The expected savings estimate used a value of 
4,380 hours, whereas the realized savings analysis used a value of 2,964 hours, which was the 
deemed value for measures installed in patient rooms as sourced from the Mid-Atlantic TRM V.lO. 

The realized energy savings estimate is equal to 15% of 2020 annual usage. 

Ancillary Econometric Analysis 

To further assess the energy savings estimate developed using engineering analysis referenced 
above, ADM also conducted an econometric energy usage analysis using the following equation: 

Where: 

CDD 

kWh.monthly = CDD + HDD + Post_Flag +Intercept 

= Cooling Degree Days for a given month and assumes a base temperature 
of75°F 

2 Total project ex ante kWh savings does not match sum of documented ex ante savings of all project measures. 
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HOD = Heating Degree Days for a given month in the post period and assumes a 
base temperature of60°F 

Post_Flag = Binary flag for post-project completion month. I = Post Period, 0 = Pre 
Period 

Intercept = Y intercept 

The results of the ancillary econometric analysts are presented in the table below: 

Coefficients Value T-Statistic 

COD 0.49 2.24 

HDD (0.03) (0.68) 

Post_ Flag (I ,209.46) (2.82) 

Intercept 13,924.98 24.27 

The Post_ Flag coefficient is associated with an estimate of annual energy savings of 441,454 kWh, 
which is less than the ex-post saving estimate. Review of the energy use data during the pre and 
post periods found that energy use is variable and that it is likely that there are factors not included 
in the model that are affecting the regression estimate. 
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Project Number: EA-0000610661 

Executive Summary 

Under project EA-0000610661, a program participant received incentives from Appalachian 
Power for replacing the existing lighting fixtures in their industrial facility with LED lamps. 

The verified annual energy savings are 41 ,869 kWh and the realization rate is 121%. 

Project Description 

The participant received incentives for installing (16) LED High Bay Fixtures and (3) LED Wall 
Packs. 

Measurement and Verification Effort 

To verify the project savings, ADM staff reviewed project documentation, baseline and post
retrofit connected load. In addition, a site visit was performed to verify lighting installation and 
perform an interview with on-site staff relating to lighting operation. These data sources were 
referenced to develop estimates of realized energy impacts. 

Lighting energy savings are calculated as: 

Where: 

kWhsavings = L [HC/F X t X (Nbase X Wbase- Nas-built X Was-built)/1000] 

N 

w 
I 

HCIF 

Area 

=Annual energy savings 

=Number of fzxtures 

= Wattage of eachfzxture 

= Lighting operating hours 

= HVAC interactive factor 

The table below presents expected and realized energy savings for the measures installed 
under the project 
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Lighting Energy Savings Calculations 

Quantity (Fixwres) WaJtage 
Heating Expected Realized 

Measure Hours Cooling 
kWh kWh 

Interaction 
Baseline Efficient Baseline Efficient Factor 

Savings Savings 

Fluorescent, (2) 96", T-8 lamp, 
105 13 109 200 2,165 1.00 19,150 

to high bays 
31,460 

Fluorescent, (2) 96", T-8 lamp, 
25 3 109 200 8,760 1.00 18,615 

to high bays 

Fluorescent, (2) 96", T-8 lamp, 
5 2 109 70 8,760 1.00 3,548 

to wall packs 
2,099 

Fluorescent, (2) 96", T-8 lamp, 
3 I 109 70 2,165 1.00 556 to wall packs 

Total 138 19 34,5083 41,869 

Results 

Measure-Level Realized Gross Savings 

kWh Savings 
Realized Peak 2020 Total Measure Category Realization kW Reduction Energy Usage Expected Realized 

Rate 
Lighting 34,508 41,869 121% 11 .63 

Total 34,508 41,869 121% 11 .63 
118,800 

The verified annual energy savings are 41,869 kWh resulting in a gross energy savings realization 
rate of 125%. The difference between the ex ante and ex post savings estimates is due to the 
following factors: 

o The ex ante savings is based on 2,868 hours of use, whereas the ex post used hours of use 
that varied by space type and ranged from 2,165 to 8,760 hours of use, with an average 
hours of use of3,901. 

o The ex post wall pack quantity (3) is greater than the ex ante quantity (2). 

o During the site visit, it was also determined that the facility was unconditioned and not 
heated as noted in the provided documentation. 

The realized energy savings estimate is equal to 35% of2020 annual usage. 

Ancillary Econometric Analysis 

To further assess the energy savings estimate developed using engineering analysis referenced 
above, ADM also conducted an econometric energy usage analysis using the following equation: 

kWhmonthly = CDD + HDD + Post_Flag +Intercept 

Where: 

3 Total project ex ante kWh savings does not match sum of documented ex ante savings of all project measures. 
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CDD = Cooling Degree Dqys for a given month and assumes a base temperature 
of75°F 

HDD = Heating Degree Days for a given month in the post period and assumes a 

Post_Flag 

Intercept 

base temperature of60°F 

= Binary flag for post-project completion month. 1 = Post Period, 0 = Pre 
Period 

= Y intercept 

The results of the ancillary econometric analysts are presented in the table below: 

Coefficients Value T-Statistic 

COD 0.01 0.59 

HDD 0.00 0.44 

Post_ Flag (58.67) (3.28) 

Jntercept 294.30 11.81 

The Post _Flag coefficient is associated with an estimate of annual energy savings of 21,415 kWh, 
which is equal to 29% of the ex post kWh savings estimate. Although the Post _Flag coefficient is 
statistically significant, the ex post savings estimate was retained - review of the monthly 

. consumption data found that pre-period electricity use was highly variable from month-to-month, 
which indicates that it is likely that there are factors not included in the model that are affecting 
the regression estimate. 
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Project Number: EA-0000610682, EA-0000626450, and EA-0000626451 

Executive Summary 

Under project EA-000061 0682, EA-0000626450, and EA-0000626451, a program participant 
received incentives from Appalachian Power for installing LED Lighting in multiple parking lots. 

The verified annual energy savings are 66,827 kWh and the realization rate is 59%. 

Project Description 

The participant installed ( 17) 300W LED Pole Lights, (7) 240W LED Pole Lights, and (1) 200W 
LED Pole Light. 

Measurement and Verification Effort 

To verify the project savings, ADM staff reviewed project documentation, baseline and post
retrofit connected load. In addition, a site visit was performed to verify the quantity of lights 
installed and verified dusk to dawn hours of operation. These data sources were referenced to 
develop estimates of realized energy impacts. 

Lighting energy savings are calculated as: 

kWhsav:n9S = L [HCIF X t X (Nbase X Wbase- Nas~built X Was- buiLt)/1000] 
Area 

Where: 

kWhSINi118S 

N 

w 

= Annual energy savings 

= Number of fzxtures 

= Watlage of each fiXture 

= Lighting operating hours 

HCIF = HVAC interactive factor 

Lighting Energy Savings Calculations 

Quantity (Fixtures) Wattage 
Heating 

Measure Hours 
Cooling 

Interaction 
Baseline Efficient Baseline Efficient Factor 

Project 610682 

Metal Halide, (1) IOOOW lamp 
13 13 1,080 300 3,338 1.00 to 300W ATG AR-300 

Metal Halide, (I) IOOOW lamp 
2 2 1,080 240 3,338 1.00 to 240W AR-240 

Metal Halide, (I) JOOOW lamp 
to 200W AR -200 I I 1,080 200 3,338 1.00 

Project 626450 
Metal Halide Pulse Start, (I) 

4 4 1,080 240 3,338 1.00 
IOOOW lamp to 240W AR-240 

Project 626451 

Metal Halide, (I) I OOOW lamp 
4 4 1,080 300 3,338 1.00 

to 300W ATG AR-300 

Site-Level Estimation of Ex Post Gross Energy Impact 
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Heating 
Quantity (Fuhtres) Wauage Cooling 

Expected Realized 
Measure Hours 

Interaction 
kWh kWh 

Baseline Efficient Baseline Efficient Factor 
Savings Savings 

Metal Halide, (I) IOOOW lamp 
I I 1,080 240 3,338 1.00 2,804 

to 240W AR-240 

Total 25 25 113,358 66,827 

Results 

Measure-Level Realized Gross Savings 

kWh Savings 
Realized Peak 2020 Total 

Measure Category Realization kW Reduction Energy Usage Expected Realized 
Rate 

Lighting 113,358 66,827 59% 0.00 

Total 113,358 66,827 59% 0.00 
875,247 

The verified annual energy savings are 66,827 kWh result and the realization rate is 59%. The 
expected savings estimate differed from the realized savings for the following reasons. 

o The ex ante estimate was premised on the assumption that 43 pole lights were installed, 
w~ereas installation of25 pole lights was verified during the site visit. 

o For project EA-0000610682 the measure-level program tracking data listed a quantity of 
one and the measure name of Lighting-Retrofit. The actual quantity was 16 with a measure 
name of LED Exterior-CI_Exterior LED replacing >400W HID. 

The ex post energy savings estimate is equal to 8% of 2020 annual usage. 

AnciUary Econometric Analysis 

To further assess the energy savings estimate developed using engineering analysis referenced 
above, ADM also conducted an econometric energy usage analysis using the following equation: 

Where: 

CDD 

HDD 

Post_Flag 

intercept 

kWh-monthLy= CDD + HDD + Post_Flag +Intercept 

= Cooling Degree Days for a given month and assumes a base temperature 
of75°F 

= Heating Degree Days for a given month in the post period and assumes a 
base temperature of60°F 

= Binary flag for post-project completion month 1 = Post Period, 0 = Pre 
Period 

= Y intercept 

The results of the ancillary econometric analysts are presented in the table below: 

Site-Level Estimation of Ex Post Gross Energy Impact 20 

A 
~ 

Gross@ 
Reali2ali'@ 

Rate@ 

Fl 

59% 



Virginia C&I Portfolio 2021 EM& V Report 

Coefficients Value T-Statistic 

CDD (0.00) (0.01) 

HDD 0.01 2.93 

Post Flag (187.73) (5.17) 

Intercept 675.38 13.09 

The Post _f'lag coefficient is associated with an estimate of annual energy savings of 67,494 kWh, 
which is equal to 102% of the ex post savings estimate. 
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Project Number: EA-0000694572 

Executive Summary 

Under project EA-0000694572, a program participant received incentives from Appalachian 
Power for replacing the existing lighting fixtures in their manufacturing facility v.~th LED lamps. 

The verified annual energy savings are 2,068,719 kWh resulting in a realization rate of 88%. 

Project Description 

The participant received incentives for installing (435) LED High Bay fixtures. 

Measurement and Verification Effort 

To verify the project savings, ADM staff reviewed project documentation, and the baseline, and 
post-retrofit connected load. In addition, ADM conducted an on-site visit to verify the installation 
of measures, collect data on heating and cooling equipment for use in applying heating and cooling 
interactive factors, and to collect data on lighting hours of operation. These data sources were 
referenced to develop estimates of realized energy impacts. 

Site Visit Collected Data 

Variable Verification Source 

Base Wattage 400W/IOOW lamps Remaining lamps in storage 

Efficient Wattage 136W /270 W fiXtures Model nameplate data 

Hours of use- high bay lighting; M- 24 hours; 3 shifts-6 days Site contact provided schedule 
Saturday 

Hours of use - high bay lighting, 6 hours Site contact provided schedule 
Sunday 

Hours of use- task lighting Varies by process These lights were not retrofitted 

Quantity 175/260 Tally count of fixtures 

Lighting energy savings are calculated as: 

kWhsavin9s = I [HCIF X Hours X (Nbase X Wbase- Nas-built X Was-built)/1000] 
Area 

Where: 

N 

w 
Hours 

HCIF 

=Annual energy savings 

=Number of fiXtures 

= Wallage of each [1XIure 

=Lighting operating hours 

= HVAC inleraclivefactor 
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Lighting Energy Savings Calculations 

Quantity (Fixtures) Wattage 
Heating 

Expected Realized 
Measure Hours 

Cooling 
kWh kWh 

Interaction 
Baseline Efficient Baseline Efficient Factor 

Savings Savings 

694572 

MH400W to LED high bay 175 175 458 136 7,749 1.00 493,626 436,680 

MH400W to LED high bay 260 260 1,080 270 7,749 1.00 1,844,856 1,632,030 

Total 435 435 2,338,482 2,068,710 

Results 

Measure-Level Realized Gross Savings 

kWh Savings 
Realized Peak 2020 Total 

Measure Category Realization kW Reduction Energy Usage Expected Realized 
Rate 

Lighting 2,338,482 2,068,710 88% 266.95 

Total 2,338,482 2,068,710 88% 266.95 
9,217,260 

The realized arumal energy savings are 2,068, 71 0 kWh resulting in a realization rate of 88%. The 
realized savings differ from the expected savings for the following reasons. 

o The hours of use verified during the site visit (7,749) are fewer than the hours used in the 
expected savings estimate (8,760). The site works 24/6 with an additional 6 hours on 
Sunday. 

The realized energy savings estimate is equal to 22% of 2020 annual usage. 

Ancillary Econometric Analysis 

To further assess the energy savings estimate developed using engineering analysis referenced 
above, ADM also conducted an econometric energy usage analysis using the following equation: 

Where: 

CDD 

HDD 

Post_Fiag 

Intercept 

kWh.monthty = CDD + HDD + Post_Flag +Intercept 

= Cooling Degree Days for a given month and assumes a base temperature 
of75°F 

= Heating Degree Days for a given month in the post period and assumes a 
base temperature of60°F 

= Binary flag for post-project completion month. I = Post Period, 0 = Pre 
Period 

= Y intercept 

The results of the ancillary econometric analysts are presented in the table below: 
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Coefficients Value T-Statistic 

COD 0.48 1.50 

HOD (0.14) (1 .59) 

Post Flag (2,443 .77) (3 .80) 

Intercept 25,693.22 28.62 

The Post_Flag coefficient is associated with an estimate of annual energy savings of 891,976 
kWh. The energy use during the pre and post periods and the difference between the regression 
estimate from the realized energy savings is likely due to variables not included in the model such 
as variation in the operational schedule. 
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Project Number: EA-0000694881 

Executive Summary 

Under project EA-0000694881, a program participant received incentives from Appalachian 
Power for replacing the existing lighting fixtures in their manufacturing facility with LED lamps. 

The verified annual energy savings are I ,528,792 kWh resulting in a realization rate of 80%. 

Project Description 

The participant received incentives for installing (225) LED High Bay fixtures. 

Measurement and Verification Effort 

To verify the project savings, ADM staff reviewed project documentation, and the baseline, and 
post-retrofit connected load. In addition, ADM conducted an on-site visit to verify the installation 
of the measures, collect data on heating and cooling equipment for use in applying heating and 
cooling interactive factors, and to collect data on lighting hours of operation. These data sources 
were referenced to develop estimates of realized energy impacts. 

Site Visit Collected Data 

Variable Verification Source 

Base Wattage 400W/IOOW lamps Remaining lamps in storage 

Efficient Wattage 136W/270W fixtures Model nameplate data 

Hours of use-high bay lighting; M- 24 hours; 3 shifts-6 days Site contact provided schedule 
Saturday 

Hours of use - high bay lighting, 6 hours Site contact provided schedule 
Sunday 

Hours of use- task lighting Varies by process These lights were not retrofitted 

Quantity 19/236 Tally count offlXtures 

Lighting energy savings are calculated as: 

kWhsavings = I [HCIF X Hours X (Nbase X Wbase- Nas-built X Was-bum)/1000] 
Area 

Where: 

N 

w 
Hours 

HCJF 

=Annual energy savings 

=Number of fiXtures 

= Wattage of each fiXture 

=Lighting operating hours 

= HY AC interactive factor 
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Lighting Energy Savings Calculations 

Heating Expected Realized Quantity (Fixtures) Wattage Cooling 
Measure Hours 

lnJeraction 
kWh kWh 

Baseline Efficient Baseline Efficient Factor 
Savings Savings 

MH400W to LED highbay 19 19 458 136 7,749 1.00 58,953 47,41 I 

MH400W to LED highbay 236 236 1,080 270 7,749 1.00 1,842,018 1,481,381 

Total 255 255 1,900,971 1,528,792 

Results 

Measure-Level Realized Gross Savings 

kWh Savings 
Realized Peak 2020 Total 

Measure Category Realization kW Reduction Energy Usage Expected Realized 
Rate 

Lighting 1,900,971 1,528,792 80% 197.28 

Total 1,900,971 1,528,792 80% 197.28 
16,934,100 

The realized annual energy savings are 1 ,528, 792 kWh resulting in a realization rate of 80%. The 
difference between the expected and realized savings is due to the following factors. 

o The hours of use (7, 7 49) verified during the site visit are less than the ex ante hours (8, 760). 

o ADM confirmed during the site visit that the site was heated (non-electric) with no cooling 
while the expected savings used an HCIF for an air conditioned space. 

The realized energy savings estimate is equal to II% of 2020 annual usage. 

Ancillary Econometric Analysis 

The post period energy usage was greater than the pre period for the billing meter that measures 
the power at the lighting retrofitted building and also to an adjacent, larger, building. The 
production data was not released to ADM to include in a billing data-weather regression analysis. 
Additionally, the site contact reported that Covid-19 had impacted their operations and resulted in 
closures of the facility. 
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Project Number: EA-0000749024 

Executive Summary 

Under project EA-0000749024, a program participant received incentives from Appalachian 
Power for installing LED lighting in their facility. 

The realized annual energy savings are 925,780 kWh resulting in a gross energy savings realization 
rate of 101%. 

Project Description 

The participant installed (1,064) LED 28W lamps, (2,048) LED 13W lamps, (34) LED 16W U
Tube lamps, and (3,468) LED 24W HO lamps. 

Measurement and Verification Effort 

To verify the project savings, ADM staff reviewed project documentation, and the baseline, and 
post-retrofit connected load. In addition, ADM conducted an on-site visit to verify the installation 
of measures, collect data on heating and cooling equipment for use in applying heating and cooling 
interactive factors, and to collect data on lighting hours of operation. These data sources were 
referenced to develop estimates of realized energy impacts. 

Lighting energy savings are calculated as: 

kWhsavings = I [HC/F X t X (Nbase X Wbase- Nas-built X Was-built)/1000] 
Area 

Where: 

=Annual energy savings 

= Number of fa lures 

= Wattage of each fature 

=Lighting operating hours 

HCJF = HVAC interactive factor 

Lighting Energy Savings Calculations 

Quantity (Fixhtres) Wattage 
Heating 

A1easure Hours 
Cooling 

Interaction 
Baseline Efficient Baseline Efficient Factor 

8L T5HO to linear LED 133 1,064 468 28 8,760 I 

4L T8 to linear LED 705 2,048 112 13 3,120 1.1 

2L UT8 to LED UT8 17 34 59 16 3,120 1..1 
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Expected Realized 
kWh kWh 

Savings Savings 

284,280 284,280 

84,961 84,985 

1,394 1,394 
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Heating 
Quantity (Futures) Wall age Cooling 

Expected Realized 
Measure Hours 

Interaction 
kWh kWh 

Baseline Efficient Baseline Efficient Factor 
Savings Savings 

4L T5HO to linear LED HO 867 3468 234 25 6,065 1.00 547,283 555,120 

4L T8 to linear LED 259 518 59 13 3,120 1.10 21,120 21,126 

4L T8 to linear LED 55 110 59 13 3,120 1.10 6,229 6,231 

4L T8 to linear LED 33 99 89 13 3,120 1.10 5,663 5,664 

4L T8 to linear LED 28 112 112 13 3,120 1.10 5,766 5,767 

2L UT8 to linear LED 10 20 59 16 3,120 1.10 927 927 

4L T5HO to linear LED 473 1,892 234 25 6,065 1.00 272,898 276,783 

4L T5HO to linear LED 248 992 234 25 6,065 1.10 157,392 159,679 

4L T5HO to linear LED 146 584 234 25 6,065 1.00 116,993 118,658 

Total 1,722 6,614 918,2274 925,780 

Results 

Measure-Level Realized Gross Savings 

kWh Savings 
Realized Peak 2020 Total 

Measure Category Realization kW Reduction Energy Usage Expected Realized 
Rate 

Lighting 918,227 925,780 101% 162.91 

Total 918,227 925,780 101% 162.91 
5,983,250 

The realized annual energy savings are 925,780 kWh and the gross energy savings realization rate 
of 101%. The difference between the expected and realized energy was primarily due to a 
difference in the hours of use. Expected savings applied 5,980 for some of the project measures 
that were determined to operate for 6,065 hours during the site visit. 

The realized energy savings estimate is equal to 15% of 2020 annual usage. 

Ancillary Econometric Analysis 

To further assess the energy savings estimate developed using engineering analysis referenced 
above, ADM also conducted an econometric energy usage analysis using the following equation: 

Where: 

CDD 

HDD 

Post_Flag 

kWhmonthly = CDD + HDD + Post_Flag +Intercept 

= Cooling Degree Days for a given month and assumes a base temperature 
of75°F 

= Heating Degree Days for a given month in the post period and assumes a 
base temperature of60°F 

= Binary flag for post-project completion month. 1 = Post Period, 0 = Pre 
Period 

4 Total project ex ante kWh savings does not match sum of documented ex ante savings of all project measures. 
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Intercept = Y intercept 

The results of the ancillary econometric analysts are presented in the table below: 

Coefficients Value T-Statistic 

COD (0.10) (0.24) 

HOD (0. 19) (1.86) 

Post _Flag (1,885.07) (2.83) 

Intercept 19,346.59 23.32 

The Post _Flag coefficient is associated with an estimate of annual energy savings of 688,049 kWh. 

AMI billing data was disaggregated to the pre/post period, by hour of day and day of week. A 
threshold value for the hourly kWh value was determined to indicate when the facility was 
operating. The site contact noted that the weekend schedule was variable based on production 
demand. The following two figures illustrate this variability, with more weekend hours in the post 
regression period than the pre period. 
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Project Number: EA-0000749984 

Executive Summary 

Under project EA-0000749984, a program participant received incentives from Appalachian 
Power for installing LED lighting to the exterior of their facility. 

The verified annual energy savings are 70,499 kWh resulting in a gross energy savings realization 
rate of 1 00%. 

Project Description 

The participant received incentives for installing (24) LED Area Lights. 

Measurement and Verification Effort 

To verify the project savings, ADM staff reviewed project documentation, baseline, and post
retrofit connected load. ADM conducted an on-site verification of the installed measures. These 
data sources were referenced to develop estimates of realized energy impacts. 

Lighting energy savings are calculated as: 

Where: 

Measure 

kWhsavings = L [HCIF X t X (Nbase X Wbase- Nas-built X Was-built)/1000] 
Area 

N 

w 
I 

HCIF 

=Annual energy savings 

=Number offrxtures 

= Wattage of each frxture 

=Lighting operating hours 

= HVAC interactive factor 

Lighting Energy Savings Calculations 

Quantity (Fixtures) Wattage 
Heating 

Hours 
Cooling 

Interaction 
Baseline Efficient Baseline Efficient Factor 

Expected Realized 
kWh kWh 

Savings Savings 

Metal Halide, (I) IOOOW lamp 24 24 1,080 200 3,338 1.00 70,499 70,499 
to Area Light AR-200-50-TS 
Total 24 24 70,499 70,499 

Results 

Measure-Level Realized Gross Savings 

kWh Savings 
Realized Peak 2020 Total Measure Category Realization kW Reduction Energy Usage Expected Realized 

Rate 
Lighting 70,499 70,499 100% 0.00 

Total 70,499 70,499 100% 0.00 
88,223 
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The verified annual energy savings are 70,499 kWh resulting in a gross energy savings realization 
rate of 100%. 

The realized energy savings estimate is equal to 80% of 2020 annual usage. Energy use increased 
during the post period and the realized energy savings were 26% of the post-period energy use. 

Ancillary Econometric Analysis 

An Option C analysis is not viable for this site because energy use increased substantially during 
the post-period for reasons that are unlikely to be related to the installation of the project measures. 
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Project Number: EA-0000756887 

Executive Summary 

Under project EA-0000756887, a program participant received incentives from Appalachian 
Power for upgrading their exterior lighting. 

The verified annual energy savings are 378,287 kWh resulting in a gross energy savings realization 
rate of 100%. 

Project Description 

The participant received incentives for installing (281) LED Canopy Fixtures and (34) LED Pole 
Light Heads. 

Measurement and Verification Effort 

To verify the project savings, ADM staff reviewed project documentation, baseline and post
retrofit connected load. In addition, and on-site visit was conducted to verify installation and 
lighting hours of use. These data sources were referenced to develop estimates of realized energy 
impacts. 

Lighting energy savings are calculated as: 

Where: 

Measure 

kWhsavings = L [HC/F X t X (Nbase X Wbase- Nas- built X Was-built)/1000] 
Area 

kWh savings 

N 

w 

= Annual energy savings 

= Number of frxtures 

= Wanage of each frxture 

= Lighting operating hours 

HCIF = HVAC interactive factor 

Lighting Energy Savings Calculations 

Quantity (Fixtures) Wattage 
Heating 

Hours Cooling 
Interaction 

Baseline Efficient Baseline Efficient Factor 

Expected Realized 
kWh kWh 

Savings Savings 

Metal Halide, (I) 175W lamp 
297 281 215 76 8,760 1.00 372,045 372,045 

to Canopy Lie.hts 
Metal Halide, (I) I OOW lamp 

34 34 128 73 3,338 1.00 6,242 6,242 
to Pole Light heads 

Total 331 315 378,287 378,287 
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Results 

Measure-Level Realized Gross Savings 

kWh Savings 
Realized Peak 2020 Total 

Measure Category Realization kW Reduction Energy Usage Expected Realized 
Rate 

Lighting 378,287 378,287 100% 42.47 

Total 378,287 378,287 100% 42.47 
31 ,067,572 

The verified annual energy savings are 378,287 kWh resulting in a gross energy savings realization 
rate of 1 00%. 

The realized energy savings estimate is equal to 1% of2020 annual usage. 

Ancillary Econometric Analysis 

A billing regression to substantiate the engineering analysis was not feasible for this project 
because the project savings are too small relative to the facility's total usage. IPMVP Option C 
requires that "savings are predicted to be greater than 1 0% to 20% of the overall consumption 
measured by the utility or submeter on a monthly basis." 
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Project Number: EA-0000757803 

Executive Summary 

Under project EA-0000757803, a program participant received incentives from Appalachian 
Power for upgrading to interior and exterior LED lighting at their facility. 

The verified annual energy savings are 25,81 0 kWh resulting in a gross energy savings realization 
rate of83%. 

Project Description 

The participant received incentives for installing (35) LED 200W High Bay fixtures, (5) LED Exit 
Signs, ( 40) LED 18W tubes, ( 4 7) LED 161 W High Bay fixtures with Occupancy Sensors, (5) LED 
13W PAR lamps, (2) LED Wall Packs, and (2) LED Canopy Lights. 

Measurement and Verification Effort 

To verify the project savings, ADM staff reviewed project documentation, baseline and post
retrofit connected load. In addition, an on-site verification was performed to verify the installation 
and lighting hours of operation. Light loggers were installed to capture the hours of use in the 
facility. These data sources were referenced to develop estimates of realized energy impacts. 

Lighting energy savings are calculated as: 

kWhsavings = L [HCIF X t X (Nbase X Wbase- Nas-built X Was-buitt)/1000] 
Area 

Where: 

kWh savings 

N 

w 

=Annual energy savings 

= Number of fiXtures 

= Wattage of each fiXture 

= Lighting operating hours 

HCIF = HVAC interactivefactor 

Lighting Energy Savings Calculations 

Quantity {Fixtures) Wattage 
Heating 

Measure Hours 
Cooling 

Interaction 
Baseline Efficient Baseline Efficient Factor 

Fluorescent, (6) 48", HOTS 
34 35 351 200 2,786 1.00 lamp to 200W LED high Bav 

EXIT Incandescent, (2) 25W 
5 5 so 5 8,760 1.10 lamp to 4.5W LED exit sign. 

Fluorescent, (3) 48", T-8 lamp, 
13 40 93 18 2,786 1.00 to 18W LED tube 

Fluorescent, (2) 96", T8 HO 
48 47 160 161 2,691 1.00 lamp to 161W LED high bay 

lncandescent, (I) 90W lamp to 
5 5 28 13 2,786 1.00 13W LED Par 38 

MetaJ Halide, (I) 2SOW lamp 
2 2 295 78 3,338 1.00 to 78W Wall pack 
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Expected Realized 
kWh kWh 

Savings Savings 

16,799 13,746 

2,234 2,193 

1,665 1,362 

385 304 

630 515 

1,449 1,449 
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Heating "'"" Expected Realized Gross@ Quantity (Fixtures) Wattage Cooling 
Measure Hours 

Interaction 
kJ¥h kWh Realizati~ 

Baseline Efficient Baseline Efficient Factor 
Savings Savings Rate@ 

Fluorescent, (2) 48", STD HO 
I(" 

T5 lampto LED canopy light 
2 2 117 36 3,338 1.00 541 539 100% 

Total 109 136 23,502 20,109 86% 

• The expected savings for this measure was corrected from 2,033 to 2,234. 

Occupancy Sensor Savings Calculations 

Heating 
Quantity Quantity Expected Realized 

Measure (Controls) (Controls) 
Controlled Baseline Controls Cooling 

kWh 'kWh 
Realization 

Base Efficient 
Wauage Hours Factor Interaction 

Savings Savings 
Rate 

Factor 

Occupancy Sensor 0 47 7,567 2,691 0.28 1.00 7,214 5,702 79% 

Total 0 47 7,214 5,702 79% 

Results 

Measure-Level Realized Gross Savings 

kWh Savings 
Realized Peak 2020 Total 

Measure Category 
Realized 

Realization kW Reduction Energy Usage £-rpected 
Rate 

Lighting 23,702 20,109 85% 5.04 

Lighting Controls 7,214 5,702 79<'/o 0.85 69,921 

Total 30,915 25,810 83% 5.89 

The verified annual energy savings are 25,810 kWh resulting in a gross energy savings realization 
rate of 83%. The differences between the expected and realized savings is due to the following 
factors. 

o The logged interior hours of use for non-exit sign lighting (ranging from 2,691 to 2, 786) 
are less than the ex ante hours (3,338). It appears that the ex ante savings estimate used 
dusk to dawn hours for both interior and exterior fixtures. In.addition, the savings from the 
occupancy sensors was not as great as expected. 

G The ex ante savings calculation for exit sign fixtures did not account for the efficient 
wattage of the new fixtures. 

o The program tracking data did not separate the occupancy sensor data from the fixtures 
data but had combined the two under the fixture identifying measure name. 

The realized energy savings estimate is equal to 37% of2020 annual usage. 

Ancillary Econometric Analysis 

To further assess the energy savings estimate developed using engineering analysis referenced 
above, ADM also conducted an econometric energy usage analysis using the following equation: 

kWhmonthLy = CDD + HDD + Post_Flag +Intercept 
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Where: 

CDD =Cooling Degree Days for a given month and assumes a base temperature 
of75°F 

HDD = Heating Degree Days for a given month in the post period and assumes a 

Post_Flag 

Intercept 

base temperature of60°F 

= Binary flag for post-project completion month. I = Post Period, 0 = Pre 
Period 

= Y intercept 

The results of the ancillary econometric analysts are presented in the table below: 

Coefficients Value T-Statistic 

COD (0.01) (1.30) 

HDD (0.00) (0.78) 

Post Flag (22.69) (1.61) 

Intercept 186.52 9.66 

The Post _Flag coefficient is associated with an estimate of annual energy savings of 8,282 kWh. 
Although this estimate is lower than the estimate realized savings, there may be factors impacting 
energy use that are not included in the model. Related to this, the site contact reported that 
operations have increased as compared with the months immediately after emergence of Covid-
19. 
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Project Number: EA-0000759565 

Executive Summary 

Under project EA-0000759565, a program participant received incentives from Appalachian 
Power for installing LED lamps inside and to the exterior of their facility. 

The verified annual energy savings are 92,245 kWh resulting in a gross energy savings realization 
rate of 118%. 

Project Description 

The participant received incentives for installing (429) LED 10.5W lamps, (14) LED 20.5W lamps, 
(5) LED 6" Downligbts, (1) 14W A-line lamp, (5) LED Area Lights, and (2) LED Canopy Lights. 

Measurement and Verification Effort 

To verify the project savings, ADM staff reviewed project documentation, baseline and post
retrofit connected load. In addition, ADM conducted an on-site verification to verifY the lighting 
hours of operation and measure installation. These data sources were referenced to develop 
estimates of realized energy impacts. 

Lighting energy savings are calculated as: 

kWhsavings = L [HCIF X t X (Nbase X Wbase- Nas-built X Was-buat)/1000] 
Area 

Where: 

kWh savings 

N 

w 

=Annual energy savings 

= Number of fiXtures 

= Wattage of each fiXture 

=Lighting operating hours 

HCJF = HVAC interactive factor 

Lighting Energy Savings Calculations 

Quantity (Fixtures) Wattage 
Heating 

}.feasure Hours Cooling 
interaction 

Baseline Efficient Baseline Efficient Factor 

Fluorescent, (2) 48", T-81amp, 
203 406 60 II 8,760 1.14 

to 10.5T8/4F/840/BYP 
Fluorescent, (I) 48", T-81amp, 

2 2 36 21 8,760 1.14 
to 20.5T8/4F/840/BYP 
Fluorescent, (I) 48", T-8 lamp, 

6 12 65 21 8,760 1.14 
to 20.5T8/4F/840/BYP 
Fluorescent, (2) 48", T-8 lamp, 

15 15 32 II 8,760 1.14 
to 10.5T8/4F/840/BYP 
baseline 6.5W incandescent to 

5 5 65 9 8,760 1.14 
6/835/DIMIOUNV 
baseline 43W incandescent to 

I I 43 14 8,760 1.14 
14A21DIM/830 
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Expected Realized 
kWh kWh 

Savings Savings 

60,564 79,159 

237 310 

1,102 1,440 

2,467 3,225 

2,142 2,800 

222 290 
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Heating 
Quantity (Fixtures) Walt age Cooling 

Expected Realized 
.Measure Hours 

Interaction 
kWh kWh 

Baseline Efficient Baseline Efficient Factor 
Savings Savings 

Fluorescent, (2) 48", T-8 lamp, 
2 8 112 II 8,760 1.14 1,071 1,400 

to 10.5T814F/840/BYP 
Metal Halide, (I) 175W lamp 

5 5 215 60 3,338 1.00 2,587 2,587 to AR-60-50-T3 Area light 
Metal Halide, (I) 175W lamp 

2 2 215 60 3,338 1.00 1,035 1,035 
to SCP-60-50 

Ex Ante Correction 6,782 

Total 241 456 78,208 92,245 

Results 

Measure-Level Realized Gross Savings 

kWh Savings 
Realized Peak 2020 Total Measure Category 

Expected 
Realization kW Reduction Energy Usage Realized Rate 

Lighting 78,208 92 245 118% 7.15 
776,700 

Total 78,208 92,245 118% 7.15 

The realized annual energy savings are 92,245 kWh resulting in a gross energy savings realization 
rate of 118%. The ex post interior hours of use (8,760) are greater than the ex ante hours (7,650), 
the installed measures are in common areas that always remain lit. In addition, the ex post analysis 
used the facility type of nursing home producing a kW reduction of 7.15 whereas the ex ante 
savings estimate was greater (12.76). 

The ex ante savings of 78,208 kWh is greater than what could be reproduced during the ex post 
for the savings estimate (71 ,426). 

The realized energy savings estimate is equal to 12% of2020 annual usage. 

Ancillary Econometric Analysis 

To further assess the energy savings estimate developed using engineering analysis referenced 
above, ADM also conducted an econometric energy usage analysis using the following equation: 

Where: 

CDD 

HDD 

Post_Fiag 

Intercept 

kWh-monthly= CDD + HDD + Post_Flag +Intercept 

= Cooling Degree Days for a given month and assumes a base temperature 
of75°F 

= Heating Degree Days for a given month in the post period and assumes a 
base temperature of 60°F 

= Binary flag for post-project completion month. I = Post Period, 0 = Pre 
Period 

= Y intercept 

The results of the ancillary econometric analysts are presented in the table below: 
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Coefficients Value T-Statistic 

CDD 0.09 1.18 

HDD 0.03 1.57 

Post Flag (20.90) (0.12} 

Jntercept 1,791.79 7.67 

The Post_Flag coefficient is associated with an estimate of annual energy savings of 7,627 kWh. 
The Post _Flag coefficient is not statistically significant and the pre and post-period energy use is 
highly variable, suggesting that the regression estimate of savings is not reliable and highly 
sensitive to the energy use during the specific months included in the model. Additional1y, the 
realized savings estimate is 12% of facility energy usage, which is at the lower end of the range 
where Option C analysis is viable. 
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Project Number: EA-0000763317 

Executive Summary 

Under project EA-0000763317, a program participant received incentives from Appalachian 
Power for upgrading their lighting in their facility. 

The verified annual energy savings are 424,391 kWh resulting in a gross energy savings realization 
rate of 115%. 

Project Description 

The participant received incentives for (179) LED High Bay fixtures. 

Measurement and Verification Effort 

To verify the project savings, ADM staff reviewed project documentation, baseline and post
retrofit connected load. In addition, ADM conducted an on-site visit to verify installation, hours 
of use, and interactive factors. These data sources were referenced to develop estimates of realized 
energy impacts. 

Lighting energy savings are calculated as: 

kWhsavings =I [HCIF X t X (Nbase X Wbase -·Nas-built X Was-buitt)/1000] 

Where: 

I 

HCJF 

Measure 

Area 

=Annual energy savings 

= Number of [IX lures 

= Wattage of each fiXture 

= Lighting operating hours 

= HVAC interactive factor 

Lighting Energy Savings Calculations 

Quantity (Fixh1res) Wauage 
Heating 

Hours 
Cooling 

Interaction 
Baseline Efficient Baseline Efficient Factor 

Expected Realized 
kWh kWh 

Savings Savings 

Fluorescent, (2) 48", T-8 lamp, 
843 144 59 100 5,296 1.13 210,480 211,476 

to LED High Bay 
Fluorescent, (2) 96", T-8 lamp, 

294 35 109 100 6,600 1.13 159,133 212,915 
to LED High Bay 

Total 1,137 179 369,613 424,391 
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Results 

Measure-Level Realized Gross Savings 

kWh Savings 
Realized Peak 2020 Total 

Measure Category Realization kW Reduction Energy Usage Expected Realized Rate 

Lighting 369,613 424,391 115% 71.80 

Total 369,613 424,391 115% 71.80 
1,202,000 

The realized annual energy savings are 424,391 kWh, resulting in a gross energy savings 
realization rate of 115%. Realized savings differed from expected saving for the following reasons. 

o ADM verified 179 fiXtures onsite instead of the expected quantity of 185. The site 
purchased 185 fixtures but only 179 were installed. 

o The verified hours of use ranged from 5,296 to 6,600 and the expected savings assumed 
6,084 hours of use. 

o The site was air conditioned and not unconditioned as assumed in the expected savings 
calculation. 

The realized energy savings estimate is equal to 35% of2020 arumal usage. 

Ancillary Econometric Analysis 

An Option C analysis is not viable for this site because energy use increased substantially during 
the post-period for reasons that are unlikely to be related to the installation of the project measures. 
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Project Number: EA-0000763421 

Executive Summary 

Under project EA-0000763421 , a program participant received incentives from Appalachian 
Power for installing LED lighting in the exterior of the facility. 

The verified annual energy savings are 11,402 kWh resulting in a gross energy savings realization 
rate of 52%. 

Project Description 

The participant received incentives for installing (6) LED 300W Area Lights, (1) LED lOOW Area 
Light, and (4) LED 80W Wall Packs. 

Measurement and Verification Effort 

To verify the project savings, ADM staff reviewed project documentation, baseline and post
retrofit connected load. ADM conducted an on-site verification of the installed measures. The 
variables and source used for the energy savings are listed in the following table: 

Variables for Lighting Savings Algorithm 

Variable Description Ex Ante Ex Post Source 

Pole: 6 Pole: 6 Site Visit 
N Number of fixtures Flood: 1 Flood: 1 

Invoice Wall: 4 Wall : 4 
Pole: 300W Pole: 300W Mfg nameplate 

Was-built Efficient Wattage Flood: JOOW Flood: IOOW 
Wall : SOW Wall: SOW Specification Sheets 

Hours Daily hours x S760 3,33S 3,33S 
Site Visit 

AMI Data 

Mfg spec sheet 

Pole: I ,000 W Pole: 750 W equivalent 
replacement 

w~ Existing Wattage 
MidAtlantic T.RM 

Flood: I OOOW Flood: 288 W VIO Outdoor 
Wall: 295 W Wall: 171 W Pole/Wall Mounted 

Area Lights 

Lighting energy savings are calculated as: 

kWhsavings = L [HCIF X Hours X (Nbase X Wbase- Nas-built X Was-bum)/1000] 
Area 

Where: 

= Annual energy savings 

=Number of fo:tures 
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W = WattageofeachfiXlure 

Hours =Lighting operating hours 

HCIF = HVAC interaclivefactor 

Lighting Energy Savings Calculations 

Quantity (Fixtures) Watlage 
Heating 

Expected Realized 
Measure Hours 

Cooling 
kWh kWh 

Interaction Savings Savings 
Baseline Efficient Baseline Efficient Factor 

MH I 000 to LED pole fixture 2 2 750 300 3,338 1.00 5,207 3,004 

MH 1000 to LED pole fixture 4 4 750 300 3,338 1.00 10,415 6,008 

MHIOOO to LED flood I I 288 100 3,338 1.00 3,271 1,175 

MH250 to LED wall pack 4 4 171 80 3,338 1.00 2,871 1,215 

Total II II 21,764 I 1,402 

Results 

Measure-Level Realized Gross Savings 

kWh Savings 
Realized Peak 2020 Total 

Measure Category . Realization kW Reduction Energy Usage Expected Realized Rate 
Lighting 21,764 11 ,402 52% 0.00 

Total 21,764 11,402 52% 0.00 
25,894 

The verified annual energy savings are 11 ,403 kWh resulting in a gross energy savings realization 
rate of 52%. The expected savings used the existing fixtures for tp.e baseline, which were higher 
wattage than the lwnen equivalence baseline used in the realized savings analysis. The references 
from the installation contractor for the pole fixtures referenced the "shoe box" rated wattage, which 
may not have represented the actual wattage of the existing lamps. The manufacturer specification 
sheets for the pole mounted LED fixtures listed the equivalent replacement as 750 W MH, 
compared to the value of 1,000 W used in the expected savings analysis. The wall packs did not 
have a specified equivalent replacement, so the MidAtlantic TRM VlO was referenced for the 
measure category "LED Outdoor Area Fixture replacing ·up to 175 HID" with and efficient 
equivalent wattage of99 W. 

The realized energy savings estimate is equal to 44% of2020 annual usage. 

Ancillary Econometric Analysis 

To further assess the energy savings estimate developed using engineering analysis referenced 
above, ADM also conducted an econometric energy usage analysis using the following equation: 

Where: 

CDD 

HDD 

kWFtmonthly = CDD + HDD + Post_Flag +Intercept 

= Cooling Degree Days for a given month and assumes a base temperature 
of75°F 

= Heating Degree Days for a given month in the post period and assumes a 
base temperature of 60°F 
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Post_Flag = Binary flag for post-project completion month. I = Post Period, 0 = Pre 
Period 

Intercept = Y intercept 

The results of the ancillary econometric analysts are presented in the table below: 

Coefficients Value T-Statistic 

COD (0.00) (1.89) 

HDD 0.00 3.06 

Post Flag (19.60) (9.70) 

Intercept 63.03 22.75 

The Post _Flag coefficient is associated with an estimate of annual energy savings of 7,155 kWh, 
which is less than the realized savings estimate. There is uncertainty if all the exjsting pole 
mounted MH lamps and wall pack lamps were operating, or if any had burned out. The engineering 
analysis savings method referenced a normal replacement baseline, which determined the baseline 
wattage based on the lumen equivalence instead of the existing equipment. 
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Project Number: EA-0000764598 

Executive Summary 

Under project EA-0000764598, a program participant received incentives from Appalachian 
Power for installing LED lighting in the exterior of their facility . 

The verified annual energy savings are 24,157 kWh resulting in a gross energy savings realization 
rate of 52%. 

Project Description 

The participant received incentives for installing (11) LED Area Lights, (1) LED Flood Light, (20) 
LED Soffit Lights, and ( 4) LED Wall Packs. 

Measurement and Verification Effort 

To verify the project savings, ADM staff reviewed project documentation, baseline and post
retrofit connected load. ADM conducted an on-site verification of the installed measures. Baseline 
lamps were no longer available to note lamp wattages, and the burnout rate was unknown. The 
variables and source used for the energy savings are listed in the following table: 

Variables for Lighting Savings Algorithm 

Variable Description Ex Ante Ex Post Source 

Pole: 11 Pole: 11 

N Number of fixtures 
Flood: I Flood: I Site Visit 

Soffit: 20 Soffit: 20 Invoice 
Wall : 4 Wall: 4 

Pole: 300W Pole: 300W 

Was-built Efficient Wattage 
Flood: IOOW Flood: IOOW Mfg nameplate 

Soffit: 20 Soffit: 20 Specification Sheets 
Wall: SOW Wall : SOW 

Site Contact scheduled 
Hours Daily hours x S760 3,33S 3,500 hours, average DST & 

Non-DST hours 

Pole: 1,000 W Pole: 750 W 
Mfg spec sheet 

equivalent 
replacement 

MidAtlantic TRM 

wbase Existing Wattage 
Flood: IOOOW Flood: 2SS W VIO Outdoor 
Wall: 295 W Wall: 171 W Pole/Wall Mounted 

Area Lights 

Mid Atlantic TRM 
Soffit: 190 Soffit: 90 VI 0 Recessed 

Down light 

Lighting energy savings are calculated as: 
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kWhsavings = I [HCIF X t X (Nbase X Wbase- Nas-built X Was-buitt)/1000] 

Where: 

Measure 

MJ-1 to LED pole fixture 

MH to LED pole fixture 

MH to LED flood fi>.'lUre 

MH soffit to LEQ recessed 

MH to LED wall pack 

Total 

Results 

N 

w 

HCJF 

Area 

=Annual energy savings 

= Number of fixtures 

= Wattage of each fixture 

= Lighling operating hours 

= HVAC interactive/actor 

Lighting Energy Savings Calculations 

Quantity (Fixtures) Wattage 
Heating 

Hours Cooling 
Interaction 

Baseline Efficient Baseline Efficient Factor 

4 4 750 300 3,500 1.00 

7 7 750 300 3,500 1.00 

I I 288 100 3,500 1.00 

20 20 90 20 3,500 1.00 

4 4 171 80 3,500 1.00 

36 36 

Measure-Level Realized Gross Savings 

kWh Savings 

Expected Realized 
kWh kWh 

Savings Savings 

10,415 6,300 

18,225 11 ,025 

3,271 658 

11 ,349 4,900 

2,871 1,275 

46,131 24,157 

Realized Peak 2020 Total 
Measure Category Realization kW Reduction Energy Usage Expected Realized Rate 

Lighting 46,131 24,157 52% 0.00 

Total 46,131 24,157 52% 0.00 
35,942 

The verified annual energy savings are 24,157 kWh resulting in a gross energy savings realization 
rate of 52%. 

The realized energy savings estimate is equal to 67% of2020 annual usage. 

Ancillary .Econometric Analysis 

To further assess the energy savings estimate developed using engineering analysis referenced 
above, ADM also conducted an econometric energy usage analysis using the following equation: 

Where: 

CDD 

HDD 

kWitmonthly = CDD + HDD + Post_Flag +Intercept 

= Cooling Degree Days for a given month and assumes a base temperature 
of75°F 

= Heating Degree Days for a given month in the post period and assumes a 
base temperature of60°F 
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Post_Fiag = Binary flag for post-project completion month. I = Post Period, 0 = Pre 
Period 

Intercept = Y intercept 

The results of the ancillary econometric analysts are presented in the table below: 

Coefficients Value T-Statistic 

CDD 0.00 0.30 

HDD 0.00 3.00 

Post Flag (38.49) (15.26) 

Intercept 82.17 23.88 

The Post_Flag coefficient is associated with an estimate of annual energy savings of 14,048 kWh, 
whjch is less than the realized savings estimate. There is uncertainty if all the existing pole 
mounted MH lamps and wall pack lamps were operating, or if any had burned out. The engineering 
analysis savings method references a normal replacement baseline, as the baseline wattage was 
determined by lumen equivalence. 
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Project Number: EA-0000769170 

Executive Summary 

Under project EA-0000769170, a program participant received incentives from Appalachian 
Power for installing LED lighting in the exterior of their facility. 

The verified annual energy savings are 11,509 kWh resulting in a gross energy savings realization 
rate of 1 00%. 

Project Description 

The participant received incentives for installing (7) LED 150W Area Lights and (4) LED l35W 
Flood Lights. 

Measurement and Verification Effort 

To verify the project savings, ADM staff reviewed project documentation, baseline and post
retrofit connected load. ADM conducted an on-site verification of the installed measures. These 
data sources were referenced to develop estimates of realized energy impacts. 

Lighting energy savings are calculated as: 

Where: 

Measure 

kWhs~vings = I [HCIF X t X (Nbase X Wbase- Nas-built X Was-built)/1000] 
Area 

kWhstNings 

N 

w 

=Annual energy savings 

=Number of fu:tures 

= Wa/lage of each frxture 

=Lighting operating hours· 

HCIF = HVAC interactive factor 

Lighting Energy Savings Calculations 

Quantity (Fixtures) Wattage 
Heating 
Cooling 

Hours 
Interaction 

Baseline Efficient Baseline Efficient Factor 

Expected Realized 
kWh kWh 

Savings Savings 

MH400W to LED th:ture 5 5 458 150 3,338 1.00 5,141 5,141 

M.H400W to LED flood 4 4 458 135 3,338 1.00 4,313 4,313 

MB400W to wall pack 2 2 458 150 3,338 1.00 2,056 2,056 

Total II II 11 ,509 11,509 
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Results 

Measure-Level Realized Gross Savings 

kWh Savings 
Realized Peak 2020 Total 

Measure Category Realization kW Reduction Energy Usage Expected Realized 
Rate 

Lighting 11,509 11,509 100% 0.00 

Total 11,509 11,509 1000/o 0.00 
263,440 

The verified annual energy savings are 11,509 kWh resulting in a gross energy savings realization 
rate of 1 00%. 

The realized energy savings estimate is equal to 4% of2020 annual usage. 

Ancillary Econometric Analysis 

billing regression to substantiate the engineering analysis was not feasible for this project 
because the project savings are too small relative to the facility's total usage. IPMVP Option C 
requires that "savmgs are predicted to be greater than 1 0% to 20% of the overall consumption 
measured by the utility or submeter on a monthly basis." 
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Project Number: EA-0000769787 

Executive Summary 

Under project EA-0000769787, a program participant received incentives from Appalachian 
Power for upgrading to LED lighting in their facility. 

The verified annual energy savings are 192,895 kWh resulting in a gross energy savings realization 
rate of 1 09%. 

Project Description 

The participant received incentives for installing (289) 8' LED Linear Fixtures, (12) 4' LED Linear 
Fixtures, (26) 2x4 LED fixtures, (3) lx4 LED Fixtures, and (7) 2x2 LED Fixtures. 

Measurement and Verification Effort 

To verify the project savings, ADM staff reviewed project documentation, baseline and post
retrofit connected load. In addition, ADM conducted an on-site visit to verify installation, hours 
of use, and interactive factors. These data sources were referenced to develop estimates of realized 
energy impacts. 

Lighting energy savings are calculated as: 

Where: 

kWhsavings = I [HC/F X t X (Nbase X Wbase- Nas- built X Was-built)/1000] 
Area 

N 

w 

=Annual energy savings 

= Number of JIXlures 

= Wattage of each fiXture 

= Lighting operating hours 

HCIF = HVAC interactive factor 
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Lighting Energy Savings Calculations 

Heating 
Realized Quantity (Futures) Wattage Cooling 

Expected 
Measure Hours 

Interaction 
kWh kWh 

Baseline Efficient Baseline Efficient Factor 
Savings Savings 

Fluorescent, (2) 96", T-8 lamp, 
304 259 109 48 6,445 1.12 137,144 148,996 

to 8 FT Grid - Direct Linear 
Fluorescent, (2) 48", T-8 lamp, 

33 4 59 27 6,445 1.12 12, 183 13,234 
to 4 FT Grid - Direct Linear 
Fluorescent, (4) 48", T-8 lamp, 

26 26 112 50 6,445 1.12 10,679 11,601 
to 2x4 
Fluorescent, (3) 48", T-8 lamp, 

3 3 89 40 6,445 1.12 974 1,058 
to lx4 
Fluorescent, (2) 24", T-8 lamp, 

7 7 31 40 6,445 1.12 -417 -453 
to 2x2 
Fluorescent, (2) 96", T-8 lamp, 

30 30 109 49 6,445 1.12 11,925 12,954 
to 8FT CPG Linear Kit 
Fluorescent, (4) 48", T-8 lamp, 

9 9 112 27 6,445 1.12 5,068 5,505 
to 4 FT Grid - Direct Linear 

Total 412 338 177,555 192,895 

Results 

Measure-Level Realized Gross Savings 

kWh Savings 
Realized Peak 2020 Total 

Measure Category 
Realized 

Realization kW Reduction Energy Usage Expected 
Rate 

Lighting 177,555 192,895 109% 29.95 

192,895 109% 29.95 
1,443,040 

Total 177,555 

The verified annual energy savings are 192,895 kWh resulting in a gross energy savings realization 
rate of 109%. The ex post analysis hours of use (6,445) were greater than the ex ante hours (6,022). 
The ADM site visit confirmed the lighting is on 17 hours per day plus a percentage constantly lit 
24/7. In addition, the site is comfort cooled while the ex ante savings estimate did not use these 
interactive factors. 

The realized energy savings estimate is equal to 13% of2020 annual usage. 

Ancillary Econometric Analysis 

To further assess the energy savings estimate developed using engineering analysis referenced 
above, ADM also conducted an econometric energy usage analysis using the following equation: 

Where: 

CDD 

HDD 

Post_Fiag 

kWhmonthly = CDD + HDD + Post_Flag +Intercept 

= Cooling Degree Days for a given month and assumes a base temperature 
of75°F 

= Heating Degree Days for a given month in the post period and assumes a 
base temperature of60°F 

= Binary flag for post-project completion month. I = Post Period, 0 = Pre 
Period 
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Intercept = Y intercept 

The results of the ancillary econometric analysts are presented in the table below: 

Coefficients Value T-Statistic 

cbo 0.15 2.85 

HDD O.Dl 0.38 

Post Flag (186.18) (1.68) 

Intercept 3 842.12 25.40 

The Post _Flag coefficient is associated with an estimate of annual energy savings of 67,957 kWh. 
This estimate is lower than the realized savings estimate. The regression estimate may not be 
reliable because the project energy savings proportion to total usage is at the lower end of the range 
for which Option C analysis may be viable. Because the energy savings are based on hours of use 
obtained during the site visit and are plausible for the building type (grocery store), ADM did not 
modify realized savings estimate. 
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Project Number: EA-0000770672 

Executive Summary 

Under project EA-0000770672, a program participant received incentives from Appalachian 
Power for installing LED lighting in their facility. 

The verified annual energy savings are 41,216 kWh resulting in a gross energy savings realization 
rate of 57%. 

Project Description 

The participant received incentives for installing (1 00) LED High Bay Fixtures. 

Measurement and Verification Effort 

To verify the project savings, ADM staff reviewed project documentation, baseline and post
retrofit connected load. In addition, a phone interview with the site contact was performed to verify 
installation of the measures, heating and cooling, and the lighting hours of operation. These data 
sources were referenced to develop estimates .of realized energy impacts. 

Lighting energy savings are calculated as: 

Where: 

Measure 

kWhsavings = L [HC/F X t X (Nbase X Wbase- Nas-built X Was-built)/1000] 
Area 

N 

w 

=Annual energy savings 

=Number of fiXtures 

= Wattage of each fiXture 

=Lighting operating hours 

HCIF = HVAC interactive factor 

Lighting Energy Savings Calculations 

Quantity (Fixtures) Wattage 
Heating 

Hours 
Cooling 

Interaction 
Baseline Elficient Baseline Efficient Factor 

Expected Realized 
kWh kWh 

Savings Savings 

4' 6-Iamp T5 to LED High Bay 100 100 351 150 2,592 0.79 72,461 41,216 

Total 100 100 72,461 41,216 

Results 

Measure-Level Realized Gross Savings 

kWh Savings 
Rrtalized Prtak 2020 Total 

Measure Category Realization kW Reduction Energy Usage Expected Realized 
Rate 

Lighting 72,461 41,216 57% 12.56 

Total 72,461 41,216 57% 12.56 
220,000 
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The verified annual energy savings are 41,216 kWh resulting in a gross energy savings realization 
rate of 57%. The difference between expected and realized savings is due to the following factors. 

o The facility hours verified during a telephone interview were 2,592, fewer than the 3,338 
hours used in the expected savings analysis. 

o The expected savings did not account for healing and cooling interaction factors. The site 
is heated and cooled with a ducted heat pump. 

The realized energy savings estimate is equal to 19% of 2020 annual usage. 

Ancillary Econometric Analysis 

To further assess the energy savings estimate developed using engineering analysis referenced 
above, ADM also conducted an econometric energy usage analysis using the following equation: 

Where: 

CDD 

HDD 

Post_Flag 

Intercept 

kWhmonthly = CDD + HDD + Post_Flag +Intercept 

= Cooling Degree Days for a given month and assumes a base temperature 
of75°F 

= Heating Degree Days for a given month in the post period and assumes a 
base temperature of60°F 

= Binary flag for post-project completion month I = Post Period, 0 = Pre 
Period 

= Y intercept 

The results of the ancillary econometric analysts are presented in the table below: 

Coefficients Value T-Statistic 

COD 0.00 0.06 

HDD (0.00) (1.46) 

Post Flag (93.38) (5.10) 

lntercept 573.36 23.33 

The Post_ Flag coefficient is associated with an estimate of annual energy savings of 34,082 kWh. 
At 83% of the realized savings, the Option C regression estimate reasonably approximates the 
realized savings estimate given that other factors not included in the model may impact energy 
usage. 
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Project Number: EA-0000773209 

Executive Summary 

Under project EA-0000773209, a program participant received incentives from Appalachian 
Power for installing LED lighting in the exterior of their facility. 

The verified annual energy savings are 71,211 kWh resulting in a gross energy savings realization 
rate of79%. 

Project Description 

The participant received incentives for installing (25) LED Area Lights. 

Measurement and Verification Effort 

To verify the project savings, ADM staff reviewed project documentation, baseline and post
retrofit connected load. ADM conducted an on-site verification of the installed measures, verifying 
the installed quanity and photocell lighting control. These data sources were referenced to develop 
estimates of realized energy impacts. 

Lighting energy savings are calculated as: 

kWhsavings = L [HCIF X Hours X (Nbase X Wbase- Nas-built X Was-buitt)/1000] 
Area 

Where: 

Measure 

N 

w 
Hours 

HCJF 

=Annual energy savings 

=Number offJXtures 

= Wattage of each fiXture 

=Lighting operating hours 

= HVAC interactive factor 

Lighting Energy Savings Calculations 

Quantity (Fixtures) Wattage 
Heating 

Hours 
Cooling 

interaction 
Baseline Efficient Baseline Efficient Factor 

Expected Realized 
kWh kWh 

Savings Savings 

MH I OOOW to LED pole 300W 16 16 1,080 300 4,308 1.00 41 ,658 53,764 

MH I OOOW to LED pole 300W 9 9 750 300 4,308 1.00 48,668 17,447 

Total 25 25 90,327 71,211 
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Results 

Measure-Level Realized Gross Savings 

kWh Savings 
Realized Peak 2020 Total 

Measure Category 
Expected Realized 

Realization kW Reduction Energy Usage 
Rate 

Lighting 90,326 71,211 79% 0.00 

Total 90,326 71 ,211 79% 0.00 
121,093 

The verified annual energy savings are 71 ,211 kWh, resulting in a gross energy savings realization 
rate of 79%. ADM was not able to confirm the baseline of (16) for the second line item in the 
above table to ensure that this was not a one-to-one upgrade (9) instead of a reduction in quantity. 
The normal replacement baseline of the lumen equivalent of the fixture was sourced from the 
manufacturer specification sheet. 

The realized energy savings estimate is equal to 59% of2020 annual usage. 

Ancillary Econometric Analysis 

To further assess the energy savings estimate developed using engineering analysis referenced 
above, ADM also conducted an econometric energy usage analysis using the following equation: 

Where: 

CDD 

HDD 

Post_F/ag 

intercept 

kWhmonthly = CDD + HDD + Post_Flag +Intercept 

= Cooling Degree Days for a given month and assumes a base temperature 
of75°F 

= //eating Degree Days for a given month in the post period and assumes a 
base temperature of60°F 

= Binary flag for posi-project completion month I = Post Period, 0 = Pre 
Period 

= Y intercept 

The results of the ancillary econometric analysts are presented in the table below: 

Coefficients Value T-Statistic 

COD (0.01) (0.98) 

HDD 0.00 0.63 

Post Flag (206.92) (10.96) 

Intercept 275.59 10.71 

The Post _Flag coefficient is associated with an estimate of annual energy savings of 75,524 kWh, 
which is somewhat similar to the verified savings estimate of71,211 kWh. 
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Project Number: EA-0000783992 

Executive Summary 

Under project EA-0000783992, a program participant received incentives from Appalachian 
Power for upgrading interior lighting. 

The verified annual energy savings are 16,792 kWh resulting in a gross energy savings realization 
rate of 1 00%. 

Project Description 

The participant received incentives for installing (68) LED 25W T5 lamps and (6) LED 18W T8 
lamps. 

Measurement and Verification Effort 

To verify the project savings, ADM staff reviewed project documentation, baseline and post
retrofit connected load. Multiple attempts were made to verify the measure installation and hours 
of operation without success. These data sources were referenced to develop estimates of realized 
energy impacts. 

Lighting energy savings are calculated a~: 

kWhsavings = L [HCIF X Hours X (Nbase X Wbase- Nas-built X Was-buitt)/1000] 

Area 

Where: 

N 

w 
Hours 

HCLF 

=Annual energy savings 

= Number of fu:tures 

= Wattage of each fu:ture 

=Lighting operating hours 

= HVAC interactive factor 

ADM verified the hours of operation with an analysis of AMI billing data. In the analysis, the site 
total hourly power usage was used as an indicator of lighting turned on or off at the facility. The 
portion of days with the lights in the on state, compared to the hour of day and aggregated by 
weekday or weekend is presented in the following figure: 
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Baseline Efficient Baseline Efficient Factor 
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Expected Realized 
kWh kWh 

Savings Savings 

6L TSHO to linear LED 13 52 351 25 3,380 1.10 12,131 12,141 

4L T8 to linear LED 3 6 118 18 3,380 1.10 915 915 

6L TSHO to linear LED 4 16 351 25 3,380 1.10 3,733 3,736 

Total 20 74 16,779 16,792 

Results 

Measure-Level Realized Gross Savings 

kWh Savings 
Realized Peak 2020 Total 

Measure Category Realization kW Reduction Energy Usage Expected Realized 
Rate 

Lighting 16,779 16,792 100% 3.54 

Total 16,779 16,792 100% 3.54 
72,968 

The verified annual energy savings are 16,792 kWh resulting in a gross energy savings realization 
rate of 100%. The ex post analysis was based on the ex ante installed measures and hours of use. 
ADM's multiple attempts to speak with the site contact was unsuccessful. 

The realized energy savings estimate is equal to 23% of2020 annual usage. 

AnciUary Econometric Analysis 

To further assess the energy savings estimate developed using engineering analysis referenced 
above, ADM also conducted an econometric energy usage analysis using the following equation: 
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Where: 

kWhmonthly == CDD + HDD + Post_Flag +Intercept 

CDD = Cooling Degree Days for a given month and assumes a base temperature 

HDD 

Post_Fiag 

Intercept 

of75°F 

= Heating Degree Days for a given month in the post period and assumes a 
base temperature of60°F 

= Binary flag for post-project completion month. I = Post Period, 0 = Pre 
Period 

= Y intercept 

The results of the ancillary econometric analysts are presented in the table below: 

Coefficients Value T-Statistic 

COD 0.00 0.87 

HOD (0.00) (2.96) 

Post_Fiag (21.13) (1.74) 

Intercept 238.18 14.59 

The Post_Flag coefficient is associated with an estimate of annual energy savings of 7, 712 kWh . . 
The difference in the Option C analysis savings from the realized savings may be due to factors 
impacting month-to-month energy usage not included in the regression model. 
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Project Number: EA-0000784236 

Executive Summary 

Under project EA-0000784236, a program ·participant received incentives from Appalachian 
Power for upgrading their interior lighting. 

The verified annual energy savings are 5,780 kWh resulting in a gross energy savings realization 
rate of 141 %. 

Project Description 

The participant received incentives for installing (8) LED 8' lamps and (48) LED 4' lamps. 

Measurement and Verification Effort 

To verify the project savings, ADM staff reviewed project documentation, baseline and post
retrofit connected load. In addition, a phone interview with the site contact was performed to verify 
the lighting hours of operation and installed measures. These data sources were referenced to 
develop estimates of realized energy impacts. 

Lighting energy savings are calculated as: 

Where: 

Measure 

kWhsavings = L [HCIF X t X (Nbase X Wbase- Nas-built X Was-buiu)/1000] 
Area 

N 

w 

=Annual energy savings 

= Number of fu:tures 

= Wattage of each fu:ture 

=Lighting operating hours 

HCJF = HVAC interactive factor 

Lighting Energy Savings Calculations 

Quantity (Fixtures) Wattage 
Heating 

Hours 
Cooling 

Interaction 
Baseline Efficient Baseline Efficient Factor 

E:rpected Realized 
kWh kWh 

Savings Savings 

8' 2-lamp T8 to LED 8' tube 4 8 160 43 2,043 1.12 537 675 

4' 4-lamp T8 to LED 4' tube 24 48 118 18 2,323 1.12 3,573 5, 104 

Total 28 56 4,109 5,780 
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Results 

Measure-Level Realized Gross Savings 

kWh Savings 
Realized Peak 2020 Total 

Measure Category Realization kW Reduction Energy Usage Expected Realized Rate 

Lighting 4,109 5,780 141% 2.96 

Total 4,109 5,780 141% 2.96 
44,080 

The verified annual energy savings are 5,780 kWh resulting in a gross energy savings r~ealization 
rate of 141%. The verified hours of use (2,043 and 2,323), confirmed with the site contact, are 
greater than the hours used int he expected savings estimate (1,650). 

The realized energy savings estimate is equal to 13% of2020 annual usage. 

Ancillary Econometric Analysis 

An Option C analysis is not viable for this site because energy use increased substantially during 
the post-period for reasons that are unlikely to be related to the installation of the project measures. 
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Project Number: EA-0000786014 

Executive Summary 

Under project EA-0000786014, a program participant received incentives from Appalachian 
Power for upgrading to LED lighting. 

The verified annual energy savings are 514,800 kWh resulting in a gross energy savings realization 
rate of98%. 

Project Description 

The participant received incentives for installing (167) LED 4' 1 OW T8 lamps, (1) LED A-19 
lamp, (12) LED 104W High Bay, (1) LED 4' Strip fixture, (4) LED 8' Strip fixtures, (30) LED 
Emergency lights, (63) LED 136W High Bay fixtures, (273) LED 92.4W High Bay fixtures, (14) 
LED Exit Signs, (4) LED Bug Eye Exit Signs, and (23) Occupancy Sensors. 

Quantity (Fixtures) Wattage 
Heating 

Expected Realized 
Measure Hours 

Cooling 
kWh kWh 

Interaction 
Savings Savings 

Baseline Efficient Baseline Efficient Factor 

4' T8 to LED CSS48 I I 59 55 2,920 1.05 II· 12 

2L 8' P to 8' LED fixture 4 4 109 72 2,920 1.05 415 454 

CFL26W to LED A 19 I I 26 8 1,456 1.05 49 28 

Incand Exit to LED Exit 4 4 15 4 8,760 1.05 416 398 

Incand Exit 15W to LED Exit 14 14 15 2 8,760 1.05 1784 1702 

Incand Exit 5W to LED Exit 30 30 5 I 8,760 1.05 1285 1226 

2L T8 to T8 LED 4 4 59 10 4,368 1.05 693 899 

2L T8 to T8 LED 2 2 59 10 8,736 1.05 942 899 

3L T8 to T8 LED 142 142 89 10 4,368 1.05 40052 49338 

3L T8HO to T8 LED I I 89 10 1,456 1.05 110 121 

4L T5HO to T5LED 18 18 112 10 4,368 1.05 6665 8293 

6L TSHO to LED 12 12 351 104 5,110 1.05 16661 15909 

HPS 250W to LED fixture 22 22 295 136 4,368 1.05 12376 16049 

HPS 250W to LED lh:ture 8 8 295 92 5,840 1.05 10412 9942 

HPS 250W to LED fixture 264 264 295 92 5,840 1.05 343597 328100 

MH 175W to LED fixture I I 215 92 3,276 1.05 442 422 
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Ml-1400W to LED fi:-.1ure 3 3 458 136 5,840 1.05 6206 5926 

MH400W to LED fixture 38 38 458 136 5,840 1.05 78605 75060 

Unknown fixture 0 0 119 0 

Total 574 574 520,838 514,787 

Measurement and Verification Effort 

To verify the project savings, ADM staff reviewed project documentation, baseline and post
retrofit connected load. In addition, a phone interview was attempted with the site contact was 
performed to verify the lighting hours of operation but was unsuccessful. These data sources were 
referenced to develop estimates of realized energy impacts. 

Lighting energy savings are calculated as: 

Where: 

kWhsavings = I [HC/F X t X (Nbase X Wbase- Nas-built X Was-buiu)/1000] 
Area 

N 

w 

HCJF 

; Annual energy savings 

; Number o.ffJXtures 

; Wauage of each fJXture 

= Lighting operating hours 

= HVAC interactive factor 

Lighting Energy Savings Calculations 

Occupancy Sensor Savings Calculations 

Heating 

~ 

95% m 
I® 

95% 
@ 
@ 

NA ~ 

98% 

Quantity Quantity Expected Realized 
Measure (Controls) (Controls) 

Controlled Baseline Controls Cooling 
kWh kWh 

Realization 

Base EfficienJ 
Wattage Hours Factor Interaction 

Savings Savings 
Rate 

Factor 

18 18 180 4,368 0 1.05 4,919 0 0% 

I I 10 4,368 0 1.05 273 0 0% 
Occupancy Sensor 

3 3 30 4,368 0 1.05 820 0 0% 

0 I 10 4,368 0.28 1.05 393 13 3% 

Total 22 23 6,406 13 0% 

Results 

Measure-Level Realized Gross Savings 

kWh Savings 
Realized Peak 2020 Total 

Measure Category Realization kW Reduction Energy Usage Expected Realized 
Rate 

Lighting 520,838 514,787 99% 92.48 

Lighting Controls 6,406 13 00/o 0.00 2,582,640 

Total 527,243 514,800 98% 92.48 
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The verified annual energy savings are 514,800 kWh resulting in a gross energy savings realization 
rate of 98%. The ex ante savings calculator has an error within the calculation for screw-in lamps 
when the client uses the lumens for the efficient lamp instead of the actual wattage. The error uses 
the baseline wattage as the savings. In adctition, the majority of the installed occupancy sensors 
were replacing existing occupancy sensors so there was no additional savings produced. 

The realized energy savings estimate is equal to 20% of2020 annual usage. 

AnciUary Econometric Analys.is 

To further assess the energy savings estimate developed using engineering analysis referenced 
above, ADM also conducted an econometric energy usage analysis using the following equation: 

Where: 

COD 

HOD 

Post_Fiag 

Intercept 

kWh.mcmthty = CDD + HDD + Post_Flag +Intercept 

= Cooling Degree Days for a given month and assumes a base temperature 
of75°F 

= Heating Degree Days for a given month in the post period and assumes a 
base temperature of60°F 

= Binary flag for post-project completion month. 1 = Post Period, 0 = Pre 
Period 

= Y intercept 

The results of the ancillary econometric analysts are presented in the table below: 

Coefficients Value T-Statistic 

COD 0.22 1.73 

HDD (0.05) (2.06) 

Post Flag (1,688.46) (8.30) 

Intercept 7,496.54 28. 19 

The Post _Flag coefficient is associated with an estimate of annual energy savings of 616,289 kWh. 
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Project Number: EA-0000787528 

Executive Summary 

Under project EA-0000787528, a program participant received incentives from Appalachian 
Power for upgrading their exterior lighting. 

The verified annual energy savings are 29,723 kWh resulting in a gross energy savings realization 
rate of 148%. 

Project Description 

The participant received incentives for installing (6) LED Area Lights and (4) LED Wall Packs. 

Measurement and Verification Effort 

To verify the project savings, ADM staff reviewed project documentation, baseline and post
retrofit connected load. In addition, a phone interview with the site contact was performed to verify 
the lighting hours of operation and installed measures. These data sources were referenced to 
develop estimates of realized energy impacts. 

Lighting energy savings are calculated as: 

Where: 

Measure 

kWhsa.vings = I [HC/F X t X (Nbase X Wbase- Nas-b~ilt X Was-built)/100.0] 
Area 

=Annual energy savings 

= Number of frxtures 

= Wattage of each frxture 

=Lighting operating hours 

HCJF = HVAC interacthlefactor 

Lighting Energy Savings Calculations 

Quantity (Fixtures) Wattage 
Heating 

Hours 
Cooling 

Interaction 
Baseline Efficient Baseline Efficient Factor 

Expected Realized 
kWh kWh 

Savings Savings 

Metal Halide to LED Area Light 6 6 1,080 300 4,927 1.00 15,622 23,061 

Metal Halide to LED Wall Pack 4 4 458 120 4,927 1.00 4,513 6,662 

Total 10 10 20,135 29,723 
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Results 

Measure-Level Realized Gross Savings 

kWh Savings 
Realized Peak 2020 Total 

Measure Category 
Expected 

Realization kW Reduction Energy Usage Realized 
Rate 

Lighting 20, 135 29,723 148% 0.75 

Total 20,135 29,723 148% 0.75 
2,180,000 

The verified annual energy savings are 29,723 kWh resulting in a gross energy savings realization 
rate of 1 48%. The difference between the realized and expected savings is due to greater hours of 
operation verified by the site contact than was used in the calculation of realized savings. The site 
contact confirmed that the exterior lighting is on a timer and is not adjusted throughout Jthe year. 

The realized energy savings estimate is equal to 1% of2020 annual usage. 

Ancillary Econometric Analysis 

A billing regression to substantiate the engineering analysis was not feasible for this project 
because the project savings are too small relative to the facility's total usage. IPMVP Option C 
requires that "savings are predicted to be greater than 10% to 20% of the overall consumption 
measured by the utility or submeter on a monthly basis." 
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2.2. Standard 

Project Number: EA-0000546874, EA-0000546910, and EA-0000546915 

Executive Summary 

Under project EA-0000546874, EA-0000546910, and EA-0000546915 a program parttctpant 
received incentives from Appalachian Power for installing commercia! refrigerators at their 
facilities. 

The verified annual energy savings are 3,714 kWh resulting in a gross energy savings realization 
rate of 109%. 

Project Description 

The participant received incentives for installing (2) Commercial Refrigerators in each of the three 
stores. 

Measurement and Verification Effort 

ADM conducted two on-site visits and one remote visit to verify equipment instalJation, baseline, 
and efficient measure information. These findings were used to calculate energy savings. . . 
Energy savings for Commercial Refrigerators at Time of Sale are calculated as follows: 

L1kWh = (kWhsASEdililymax- kWhEEdililymaJ * 365 

Where: 

kWhsASEtfailymax = 0.29V+2.95 (Vertical Closed Transparent) 

kWhcEdailymLIX = 0.232 V+2.36 (Vertical Closed Transparent) 

V = unit volume in cubic feet 

Hours =5858/ull/oad hours 

CF =0.77 

For Conunercial Refrigerators, the values above are from the Mid-Atlantic TRM v.] O.O, May 
2020, p.338- 341. 

The tables shown below present expected and realized energy savings for the measures installed 
under the project. 

Commercial Refrigerator Savings Calculations 

Full Expected Realized Realization 
Measure Quantity kWh~>= KWu Volume Load CF kWh kWh 

Rate 
Hours Savings Savings 

Refrigerator - 546874 2 5.76 4.064 49 5858 0.77 1,137 1,238 109% 

Refrigerator - 546910 2 5.76 4.064 49 5858 0.77 1,137 1,238 109% 

Refrigerator- 546915 2 5.76 4.064 49 5858 0.77 1,137 1,238 109% 

Total 6 3,412 3,714 1090/o 
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Results 

Realized Gross Savings/Realization Rates by Measure 

kWh Savings 
Realized Peak 2020 Total 

Measure Category Realization kW Reduction Energy Usage Expected Realized Rate 
Commercial Refrigerator 3,412 3,714 109% 0.488 

Total 3,412 3,714 109% 0.488 
4,653,568 

The verified annual energy savings are 3,714 kWh resulting in a realization rate of 109%. The 
difference between the realized and expected savings was the result of cliffering volumes for the 
refrigerator. The realized savings analysis used the volume (49 cu. ft.) stated in the product 
specification sheet, which is greater than the volume (43.25cu. ft.) used in the calculation of 
expected savings. 

The realized energy savings estimate is equal to <1% of2020 annual usage. 

Ancillary Econometric Analysis 

A billing regression to substantiate the engineering analysis was not feasible for this project 
because the project savings are too small relative to the facility ' s total usage. IPMVP Option C 
requires that "savings are predicted to be greater than 10% to 20% of the overall consumption 
measured by the utility or submeter on a monthly basis." 
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Project Number: EA-0000610618 and EA-0000793747 

Executive Summary 

Under project EA-0000610618, a program participant received incentives from Appalachian 
Power for replacing fixed-speed air compressors with new efficient rotary screw air compressors 
and a variable speed air compressor. At the same time, under project EA-0000793747, they 
replaced handheld blow off air nozzles with entrained air nozzles. 

The combined realized annual energy savings are 29,715 kWh resulting in a realization rate of 
71%. The new air compressor realized savings of28,871 were 110% ofthe expected savings, and 
the air nozzles realized savings of844 kWh were 5% of the expected savings. 

Project Description 

The customer received incentives for installing the following measures: 

o (30) Air entraining compressed air blow off nozzles 
o (1) Variable speed rotary screw air compressor, 75 hp 
o (3) Fixed speed rotary screw air compressors, 60 hp 

Which replaced: 

o (30) Straight pipe air blow off nozzles 
a (1) Fixed speed air compressor, 75 hp 
o (3) Fixed speed air compressors, 60 hp 

Measurement and Verification Effort 

During the site visit, ADM staff verified equipment installation, collected model nameplate data, 
and captured the operating profile of the equipment from the equipment interface. These fmdings 
were used to calculate energy savings. 

Efficient compressed air nozzles energy savings are calculated as: 

kWhsavings = (CFMbase- CFMetf )x c:: x Annual Hours x %Use xQty 

Where: 

kWh savings 

CFMbase 

CFMeJJ 

kWICFM 

Annual Hours 

%Use 

Quantity 

=Annual energy savings 

= Air flow through 5/64" pipe; 30 cfm 

= Air flow through entrainment nozzle; 10 cfm 

=Measured system power/measured system air flow; 0.185 kW/CFM 

=Annualized metered hours from February 2021 to December 2021 

=0.20%; (30 seconds x 3 times/day/36000 sec/hr) /Daily Hours 

= 30 nozzles 
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Efficient Compressed Air Nozzles EA-0000793747 

Annual Expected Realized 
Measure Quantity CFMbase CFMeff kW/CFM %USE 

Hours 
kWh kWh 

Savings Savings 

Air entraining air nozzle 30 30 10 0.185 0.2% 3,696 15,472 844 

Total 30 15,472 844 

ADM obtained usage data from the variable and fixed speed air compressor equipment interfaces 
during the period beginning with the installation in February 2021 and ending when ADM 
completed its site visit in December 2021. 

The usage data is summarized in the following table. 

Air Compressor Plant Operating Data 

Air Compressor Operation, %of capacity 
Air Compressor 

Load/Unload 

Measure HP 

Realiza 
tion 
Rate 

5% 

5% 

0-20% 20-40% 40-60% 60-80% 80-100% Loaded Unloaded 

VSD compressor 75 1.7 hr 1.4 hr 3.9 hr 3.7 hr 1.6 hr 

Fixed speed compressor I 60 Lead/lag 

Fixed speed compressor 2 60 Lead/lag 5.2 hr 1.0 hr 

Fi.xed speed compressor 3 60 Lead/lag 

The CAGI (Compressed Air and Gas Institute) performance verification data sheets were collected 
for the new and existing air compressors. A one-minute engineering bin profile was built with this 
data for a typica112-hour shift, 6 days per week schedule with 12 holidays. The profile included 
the air compressor plant air flow for the new compressors, which ADM retrospectively applied to 
the operating characteristics of the existing air compressors. The power usage· of the existing 
compressors was determined by their specifications and compressor performance curves. 
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Air Compressor Energy Savings EA -0000610618 

Weekly Air 
Weekly 

Annu 
Annual 

Realized Expected 
Realizatio 

Measure Flow kWh!CFM a/ kWh kWh 
(CFM) 

kWh 
Hours 

kWh 
Savings Savings 

n Rate 

Existing air plant 5,009 0.21 250,430 
23,935 3,696 28,871 26,320 114% 

Installed air plant 4,431 0.19 221 ,559 

Results 

Realized Gross Savings/Realization Rates by Measure 

kWh Servings 
Realized Peak 2020Total 

Measure Category Realization kW Reduction Energy Usage Expected Realized 
Rate 

Entrained air compressor 15,472 844 5% 0.22 
nozzle 
Efficient Air Compressors 26,320 28,871 110% 7.42 4,382,400 

Total 41,792 29,715 71% 7.64 

The verified annual energy savings for the air compressors from EA-0000610618 is 28,871 kWh 
resulted in a realization rate of 110%. The Ex Post analysis utilized site specific collected operating 
data that represented nearly the entire year's air compressor usage. The usage indicated 12.3 hours 
per day at 6 days per week. The verified annual energy savings for air nozzles from EA-
0000793747 are 844 kWh resulting in a realization rate of 5%. The Ex Post analysis utilized site 
specific data for the air compressor usage along with interview data regarding the daily usage of 
the handheld entrained air nozzles. The usage of 30 seconds blow off time, approximately three 
times per day for each of the 30 nozzles, produces a usage rate of 0.2% of the air compressor run 
time. The P A TRM measure for air entrairling air nozzles considers both continuous blow off 
machine mounted nozzles and handheld nozzles. The handheld nozzle usage is footnoted at a 2% 
usage factor, compared to the machine mounted of 8%. The site visit data suggested the usage was 
even lower, at 0.2% for the intermittent usage of the handheld air nozzle. 

Recommend for the program implementer to include the specific application type of the air 
entraining nozzle to discern if handheld or machine mounted. 
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Ancillary Econometric Analysis 

To further assess the energy savings estimate developed using engineering analysis referenced 
above, ADM also conducted an econometric energy usage analysis using the following equation: 

Where: 

CDD 

HDD 

Post_Fiag 

Intercept 

kWh.monthly = CDD + HDD + Post_Flag +Intercept 

= Cooling Degree Days for a given month and assumes a base temperature 
of60°F 

= Heating Degree Days for a given month in the post period and assumes a 
base temperature of75°F 

= Binary flag for post-project completion month. I = Post Period, 0 = Pre 
Period 

= Y intercept 

The results of the ancillary econometric analysts are presented in the table below: 

Coefficients Value T-Statistic 

CDD 255 2 .3 

HOD (102) -1.2 

Post _Flag (49,789) -4.8 

Intercept 327,129 21.9 

Comparing the pre period to the post period after the installation in June 2021 produced a 
Post_Flag coefficient associated with 597,463 annual energy savings. 
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Project Number: EA-0000749501 

Executive Summary 

Under project EA-0000749501, a program participant received incentives from Appalachian 
Power for upgrading heating and cooling units. 

The verified annual energy savings are 2,369 kWh resulting in a gross energy savings realization 
rate of 111%. 

Project Description 

The participant received incentives for installing (2) Package Terminal Air Conditioner/ Heat 
Pump units. 

Measurement and Verification Effort 

During the remote site visit, ADM staff verified equipment installation, baseline and efficient 
measure information. These findings were used to calculate energy savings. 

Energy savings for PTHPs are calculated as follows: 

k Wh«r:lllgs 

kWhcool 

kWhhrat 

where: 

BTU!h 

Ejlh 

EER 

HSPF 

kWh= 6kWhCOOL + 6kWhHEAT . 
=Annual energy savings 

= (BTU/hCOOU/000) * ((1/EERBASE) - (1/EEREE)) * EFLHCOOL. 

= (BTU/hHEAT/1000) * ((1/RSPFBASE- (1/HSPFEE)) * EFLHHEAT 

= Capacity of Unit 

=Full Load Cooling/Heating Hours for Facility Type in Zip Code 

=Cooling Efficiency 

= Heating Efficiency 

For the new PTHP units, the base and post-project capacity were based on data collected from the 
site visit, along with equipment efficiency. The EFLH values were derived from weather data 
following the method in the MidAtlantic TRM for Virginia zip codes. The tables shown below 
present expected and realized energy savings for the measures installed under the project. 

HVAC Savings Calculations 

EER HSPF Expected Realized Gross 
Measure Quantity 

Cooling Heating 
kWh kWh Realization 

Hours Hours 
Baseline Efficient Baseline Efficient Savings Savings Rate 

PTHP I 8.20 11.30 3.41 11.60 644 913 1068 2252 211% 

PTHP I 10.70 11.30 10.58 11.60 644 913 1068 118 II% 

Total 2 2,135 2,369 Ill% 

Site-Level Estimation of Ex Post Gross Energy Impact 73 



Virginia C&I Portfolio 2021 EM&V Report 

Results 

Realized Gross Savings/Realization Rates by Measure 

kWh Savings 
Realized Peak 2020 Total 

Measure Category Realization kW Reduction Energy Usage Expected Realized 
Rate 

HVAC 2, 136 2,369 Ill% 0.26 

Total 2 , 136 2,369 Ill% 0.26 
497,400 

The verified annual energy savings are 2,369 kWh resulting in a realization rate of 111%. ADM 
found that one baseline unit was electric resistance resulting in a greater realization rate. The 
second baseline unit was a heat pump resulting in minimal savings. 

The realized energy savings estimate is equal to less than 1% of2020 annual usage. 

Ancillary Econometric Analysis 

A billing regression to substantiate the engineering analysis was not feasible for this project 
because the project savings are too small relative to the facility's total usage. IPMVP Option C 
requires that "savings are predicted to be greater than 10% to 20% of the overall consumption 
measured by the utility or submeter on a montWy basis." 
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Project Number: EA-0000759903 

Executive Summary 

Under project EA-0000759903, a program participant received incentives from Appalachian 
Power for replacing a fixed-speed air compressor with a variable speed rotary screw air 
compressor. 

The verified annual energy savings are 34,632 kWh resulting in a gross energy savings realization 
rate of 1 00%. 

Project Description 

The participant received incentives for installing: 

o (1) 25 hp fixed-speed air compressor 

And replacing: 

o (1) 25 hp fixed-speed air compressor 

Measurement and Verification Effort 

During th~ desk review of the project, ADM staff verified equipment installation by review of 
invoices, and detennined the appropriate baseline and efficient measure information. These 
findings were used to calculate energy savings. 

Energy savings for Variable Speed Compressor are calculated as follows: 

kWhsavings = 0.9 * HP *HOURS* (COMPFbase- COMPFee) 

Where: 

HP 

HOURS 

COMPFbose 

COMPFee 

=Annual energy savings 

= Compressor motor nominal HP, 25hp 

= Hours of operation, 8320 

=Baseline compressor factor, 0.89 

= Efficient compressor factor, 0. 705 

The baseline and efficient compressor factors are from the Mid-Atlantic TRM v.lO.O. 

The table shown below present expected and realized energy savings for the measure installed 
under the project. 

Air Compressor Calculations 

Expected Realized 
Realization 

Measure Quantity HP COMPFbase COMPF •• Hours kWh kWh 
Rate 

Savings Savings 

Air Compressor I 25 0.89 0 .705 8320 34,632 34,632 100% 

Total I 34,632 34,632 1000/o 

Site-Level Estimation of Ex Post Gross Energy Impact 75 



Virginia C&I Portfolio 2021 EM&V Report 

Results 

Realized Gross Savings/Realization Rates by Measure 

kWh Savings 
Realized Peak 2020 Total 

Measure Category Realization kW Reduction Energy Usage Expected Realized 
Rate 

Air Compressor 34,632 34,632 100% 3.95 

Total 34,632 34,632 100% 3.95 
15,766,900 

The verified annual energy savings are 34,632 kWh resulting in a realization rate of 100%. 

The realized energy savings estimate is equal to <1% of 2020 annual energy usage. 

Ancillary Econometric Analysis 

A billing regression to substantiate the engineering analysis was not feasible for this project 
because the project savings are too small relative to the facility's total usage. IPMVP Option C 
requires that "savings are predicted to be greater than 10% to 20% of the overall consumption 
measured by the utility or submeter on a monthly basis." 
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Project Number: EA-0000760493 and EA-0000775262 

Executive Summary 

Under project EA-0000760493 and EA-0000775262, a program participant received incentives 
from Appalachian Power for upgrading with an air compressor and no-loss condensate drains. 

The verified annual energy savings are 81,855 kWh resulting in a gross energy savings realization 
rate of 105%. 

Project Description 

The participant received incentives for installing (1) VFD Air Compressor and (5) No-Loss 
Condensate Drains. 

Measurement and Verification Effort 

During the desk review of the project, ADM staff verified equipment installation by review of 
invoices, determined the appropriate baseline and efficient measure information. Data was 
received via email from the participant for the air compressor usage for one week. This data was 
used to perform an hourly bin analysis of air compressor air flow and power used for the efficient 
and baseline air compressor, using their respective CAGI verification air flow to power 

. relationship. The air compressor power for the baseline and installed for the modeled air flow are 
presented in the following figure. 

Air Compressor Modeled Power 

The tables shown below present expected and realized energy savings for the measure installed 
under the project. 

Air Compressor Calculations 

Expected Realized 
Realization 

Measrue Quantity HP kWh kWh 
Rate Savings Savings 

Air Compressor I 200 55,411 60,767 110% 

Total I 55,411 60,767 110% 
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Energy savings for No-loss Condensate Drains are calculated as follows: 

kWhsavings = ALR * COMP *OPEN* AF * PNC 

Where: 

ALR 

COMP 

OPEN 

AF 

PNC 

=Annual energy savings 

=Air Loss Rate, 109.4 

=Compressor kWICFM, 0.23 

= Hours per year drain is open, 146 

=Adjustment Factor, 0.97 

= Percent Not Condensate, 0. 7 5 

The method and values used to calculate savings for no-loss condensate drains were based on the 
values in the Pennsylvania 2021 TRM v. 3, p. 263-267. The tables shown below present expected 
and realized energy savings for the measures installed under the project. 

Expected Realized 
Realization 

Measure Quantity ALR COMP OPEN AF PNC kWh kWh 
Rate 

Savings Savings 

No-Loss Condensate Drains 3 7.66 0.189022 4004 0.97 0.75 13,329 12,653 95% . 
No-Loss Condensate Drains 2 7.66 0.189022 4004 0.97 0.75 8,886 8435 95% 

Total 5 22,215 21,088 95% 

Results 

Realized Gross Savings/Realization Rates by Measure 

kWh Savings 
Realized Peak 2020 Total 

Measure Category Realization kW Reduction Energy Usage Expected Realized 
Rate 

Air Compressor 55,411 60,767 110% 9.86 

No-Loss Condensate Drain 22,215 21,088 147% 5.00 10,162,800 

Total 77,626 81,855 105% 14.87 

The verified annual energy savings are 81,855 kWh resulting in a realization rate of 105%. The 
expected savings analysis was based on the hours of use from the bin analysis, which showed 
greater hours of use than what the ex ante savings estimate was based on. 

The realized energy savings estimate is equal to 1% of 2020 annual usage. 

Ancillary Econometric Analysis 

A billing regression to substantiate the engineering analysis was not feasible for this project 
because the project savings are too small relative to the facility's total usage. IPMVP Option C 
requires that "savings are predicted to be greater than 10% to 20% of the overall consumption 
measured by the utility or submeter on a monthly basis." 
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Project Number: EA-0000764396 

Executive Summary 

Under project EA-0000764396, a program participant received incentives from Appalachian 
Power for installing evaporator fan motors. 

The verified annual energy savings are 4,221 kWh resulting in a gross energy savings realization 
rate of75%. 

Project Description 

The participant received incentives for installing (6) ECM motor fans at their facility . 

Measurement and Verification Effort 

During an on-site visit, ADM staff verified equipment installation and collected information on 
the baseline and efficient measure. These findings were used to calculate energy savings. 

Energy savings for ECM motors for walk-in coolers are calculated as follows: 

Where: . 

kWhsavings = kWhp * HP *%Lip* %0Nuc *HOURS* WHFe 

%0Noc 

HOURS 

=Annual energy savings 

=connected load kW per horsepower of motor 

= Horsepower of ECM or SP motor 

= Percent change in power relative to ECM kW 

=Effective run time of motor with controls 

= Hours of operation 

=8,760 

WHFa = Waste heat factor for energy 

For ECM Motors for coolers, the assumed values for %M> (157%), %0Nuc (97.8%), and WHFe 
(1.38) were based on the values in the Mid-Atlantic TRM v.IO.O, May 2020, p.348- 349. The 
tables shown below present expected and realized energy savings for the measures installed under 
the project. 

ECM Motors for Walk-In Coolers Savings Calculations 

Expected Realized 
Realization 

Measure Quantity kWhp HP %6.P %0NUC HOURS WHFe kWh kWh 
Savings Savings 

Rate 

1/20 hp Cooler ECM Fan Motor 6 0.76 0.05 157% 97.8% 8,760 1.38 5,628 4,221 75% 

Total 6 5,628 4,221 75% 
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Results 

Realized Gross Savings/Realization Rates by Measure 

kWh Savings 
Realized Peak 2020 Total 

Measure Category Realization kW Reduction Energy Usage Expected Realized 
Rate 

ECM for Coolers 5,628 4,221 75% 0.48 

Total 5,628 4,221 75% 0.48 
267,080 

The verified annual energy savings are 4,221 kWh resulting in a realization rate of 75%. The 
realized savings were less than the expected savings because ADM found that all the installed 
ECM motors, verified with nameplate data, were 1120th horsepower and not 1115th as stated in the 
project documentation. 

The realized energy savings estimate is equaJ to 2% of 2020 annuaJ usage. 

Ancillary Econometric Analysis 

A billing regression to substantiate the engineering analysis was not feasible for this project 
because the project savings are too small relative to the facility's total usage. IPMVP Option C 
requires that "savings are preclicted to be greater than 10% to 20% of the overall consumption 
measured by the utility or submeter on a monthly basis." 
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Project Number: EA-0000783538 

Executive Summary 

Under project EA-0000783538, a program participant received incentives from Appalachlan 
Power for installing a variable-speed drive refrigerated air dryer and condensate drain. 

The verified annual energy savings are 12,316 kWh resulting in a gross energy savings realization 
rate of65%. 

Project Description 

The participant received incentives for installing a (1) variable speed refrigeration dryer and (3) 
no-loss condensate drains. 

Measurement and Verification Effort 

During the desk review of the project, ADM staff verified equipment installation by review of 
invoices, determined the appropriate baseline and efficient measure information. These findings 
were used to calculate energy savings. 

Energy savings for the variable speed refrigerated dryer are calculated as follows: 

kWhsavin9s = 0.9 * HP *HOURS* (COMPFbase- COMPFee) 

Where: 

kWhs111·ings 

HP 

HOURS 

COMPFbasu 

COMPF •• 

= Annual energy savings 

=Compressor motor nominal HP 

= Hours of operation 

= BaseJine compressor factor, 0.89 

=Efficient compressor factor, 0. 75 

The air dryer is a refrigerant compressor, with a similar load profile to an air compressor, so the 
algorithm was based on the values in the Mid-Atlantic TRM v.IO.O, May 2020, p.407 - 409. The 
tables shown below present expected and realized energy savings for the measures installed under 
the project. 

Variable Speed Air Dryer Savings Calculations 

Expected 
Measure Quantity HP COMPFba.,e COMPF •• HOURS kWh 

Savings 

Variable Speed Refrigeration 
I 4.1 0.89 0.75 8,320 5,678 

Dryer 

Total 10 5.678 

Energy savings for no-loss condensate drains are calculated as follows: 

kWhsavin9s = ALR * COMP *OPEN* AF * PNC 

Where: 

=Annual energy savings 
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Realized 
Realization 

kWh 
Rate 

Savings 

4,298 76% 

4,298 76% 
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ALR =Air Loss Rate, 109.4 

COMP 

OPEN 

AF 

PNC 

=Compressor kWICFM, 0.23 

= Hours per year drain is open, 146 

=Adjustment Factor, 0.97 

=Percent Not Condensate, 0.75 

2021 EM& V Report 

The method and values used to calculate savings for no-doss condensate drains were based on the 
values in the Pennsylvania 2021 TRM v. 3, p. 263-267. The tables shown below present expected 
and realized energy savings for the measures installed under the project. 

Expected Realized 
Realization 

Measrtre Quantity ALR COMP OPEN AF PNC kWh kWh 
Rate 

' Savings StnJings 

No-Loss Condensate Drains 3 109.4 0.23 146 0.97 0.75 13,329 8,018 60% 

Total 3 13,329 8.018 60% 

Results 

Realized Gross Savings/Realization Rates by Measure 

kWh Savings 
Realized Peak 2020 Total 

Measure Category Realization kW Reduction Energy Usage Expected Realized 
Rate 

Variable Speed Refrigeration Dryer 5,678 4,298 76% 0.49 

No-Loss Condensate Drains 13,329 8,018 60% 0.92 7,833,600 

Total 19,006 12,316 65% 1.41 

The verified annual energy savings are 12,316 kWh resulting in a realization rate of 66%. The 
expected savings were based on an energy calculator which used hours of operation, motor 
horsepower, and a savings factor to estimate the savings. The realized savings estimate utilized the 
same inputs for hours and horsepower and operating pressure, along with the TRM values for the 
other parameters in the equation. 

The realized energy savings estimate is equal to <1% of 2020 annual usage. 

Ancillary Econometric Analysis 

A billing regression to substantiate the engineering analysis was not feasible for this project 
because the project savings are too small relative to the facility's total usage. IPMVP Option C 
requires that "savings are predicted to be greater than 10% to 20% of the overall consumption 
measured by the utility or submeter on a monthly basis." 
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Project Number: EA-0000785164 

Executive Summary 

Under project EA-0000785164, a program participant received incentives from Appalachian 
Power for replacing two exjsting fixed speed air compressors in their manufacturing faciJjty with 
two variable speed all compressors. The realized annual energy savings are 118,607 kWh resulting 
in a realization rate of 99%. 

Project Description 

The customer received incentives for installing the following measures: 

o (2) 180 hp variable speed rotary screw air compressors 
o (2) Low loss condensate drains 

Which replaced: 

o (2) 180 hp fixed speed air compressors 
o (2) Condensate drains 

Measurement and Verification Effort 

During a remote site visit, ADM staff verified equipment installation and collected data on the 
baseline and efficient equipment. These findings were used to calculate energy savings. 

Air compressor energy savings are calculated as: 

Where: 

(
kW kW ) 

kWhsavings = hPcomp x HOURS x hp CFb - hp CFe 

kWhsavings 

hpct>mp 

HOURS 

CFb 

kW/hpb 

CFb 

kW/hp. 

=Annual energy savings 

= Compressor motor nominal hp 

= Compressor Iota/ hours of operation 

=Baseline compressor factor 

= Baseline kW/hp 

= Baseline compressor faclor 

=Efficient kW/hp 

The compressor factors from the Illinois TRM v.l 0.0, September 2021, p. 681 - 684 are based on 
the control method, with the efficient variable speed control and base period inlet modulation 
control. The kW/hp were referenced from CAGI verification sheets for each all compressor and 
operating pressure. The tables shown below present expected and realized energy savings for the 
measures installed under the project. 
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Air Compressor Savings Calculations 

Duty 
kW/hp kW/hp Expected Realized 

Measw·e Qty hPcump Cycle HOURS CFb CF. kWh kWh 
base e.lf Savings Savings 

VSD Air Compressor 2 180 0.5 6,500 0.89 0.85 0.66 0.79 110,822 111,609 

The quantity of the no-loss condensate drains was also verified, and the savings determined by:. 

kWhsavings = CFMreduced X kWcFM X Hours 

Where: 

kWhstn·lng.r 

CFMrcduced 

kWau 

Hours 

=Annual energy savings 

= Reduced air consumption (CFM) per drain 

=System power reduction per reduced air demand (kWICFM) 

= Compressed air syslem pressurized hours 

The CFMreduced is a deemed valued from the Illinois TRM v.lO.O, September 2021, p. 688-690 
and factored by the known k W /CFM and hours the air compressor plant is pressurized. The tables 
shown below present expected and realized energy savings for the measures installed under the 
project. 

No Loss Condensate Drain Savings Calculations 

Measure Quantity CFMrt:t~uud kWcFM Hours Expected Realized Realization 
kWh Savings kWh Savings Rate 

No Loss Condensate Drain 2 3 0.18 6,500 8,886 6,998 79% 

Total 4 8,886 6,998 79% 

Results 

Realized Gross Savings/Realization Rates by Measure 

kWh Savings Realized Peak 2020 Total Measure Category Realization kW Reduction Energy Usage Expected Realized Rate 
Air Compressor I 10,822 111 ,609 101% 16.31 

No Loss Condensate Drain 8,886 6,998 79% 1.02 2,235,500 

Total 119,708 118,607 99% 17.33 

The realized annual energy savings are 118,607 kWh resulting in a realization rate of 99%. The 
expected kWh energy savings calculation listed a 40hp value for the new air compressor in the 
savings calculation. The invoice and the site contact for the facility indicated the compressor was 
75hp. The Ex Post analysis included the duty cycle of the air compressors that operate as lead/lag 
control. 

The realized energy savings estimate is equal to 5% of2020 annual usage. 
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Ancillary Econometric Analysis 

A billing regression to substantiate the engineering analysis was not feasible for this project 
because the project savings are too small relative to the facility's total usage. IPMVP Option C 
requires that "savings are predicted to be greater than I 0% to 20% of the overall consumption 
measured by the utility or submeter on a monthly basis." 
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Project Number: EA-0000857033 

Executive Summary 

Under project EA-0000857033, a program participant received incentives from Appalachian 
Power for upgrading to smart thermostats in their facility. 

The verified annual energy savings are 23,305 kWh resulting in a gross energy savings realization 
rate of27%. 

Project Description 

The participant received incentives for installing (79) Smart Thermostats. 

Measurement and Verification Effort 

During the desk review, ADM staff verified equipment installation, baseline, and efficient measure 
information. These findings were used to calculate energy savings. 

Energy savings for Smart Thermostats are calculated as follows: 

Where: 

kWhsavings = kWh/TOnbaseline • Unit Size 

kWhsmings =Annual energy savings 

kWhnon ba.rellna = Guest Room Energy Management Heating Source Electric Savings based on 
Region and Setbacfc5 

Unit Size = Tons 

For Smart Thermostats were installed in a hotel with an energy management control system, the 
savings were estjmated by the guest room energy management (GREM) measure from the Illinois 
TRM v.l 0, September 2021, p. 243- 249. The Illinois GREM savings estimates were developed 
using prototypical Energy Plus simulations. The tables shown below present expected and realized 
energy savings for the measures installed under the project. 

Smart Thermostat Savings Calculations 

QuanJity Quantity 
Unit Expected Realized 

Realization Measure kW H/Ton~>asellttt: Size kWh kWh Baseline Efficient 
(Tons) Savings Savings 

Rate 

Smart Thermostat 0 79 295 I 85,557 23,305 27% 

Total 0 79 85,557 23,305 27% 

s Illinois TRM V .1 0 Guest Room Energy Management (PTAC & PTHP) pages 243-249 
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Results 

Realized Gross Savings/Realization Rates by Measure 

kWh Savings 
Realized Peak 2020 Total 

Measure Category Realization kW Reduction Energy Usage Expected Realized 
Rate 

Smart Thermostat 85,557 23,305 27% 8.69 

Total 85,557 23,305 27% 8.69 
335,680 

The verified annual energy savings are 23,305 kWh resulting in a realization rate of 27%. The 
project was installed at the end of December 2021, so there is insufficient billing data to compare 
usage during the pre and post-periods. 

The realized energy savings estimate is equal to 25% of2020 annual usage. 

Ancillary Econometric Analysis 

The post-period usage was greater than the pre-period usage and the post-period was limited 
because the measure was implemented toward the end of the program year. Consequently, an 
Option C analysis was not feasible. 
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2.3. SBDI 

Project Number: EA-0000434761 

Executive Summary 

Under project EA-0000434761 a program participant received incentives from Appalachian Power 
for upgrading their interior lighting to LED lamps. 

The verified annual energy savings are 47,096 kWh resulting in a gross energy savings realization 
rate of84%. 

Project Description 

The participant received incentives for installing (25) LED Reflector lamps, (89) LED A-Line 
lamps, (39) LED 4' LED fixtures, (21) 2x4 LED panels, (130) LED 2x4 Retrofit Kits, and (6) LED 
2x4 Strip Fixtures. 

Measurement and Verification Effort 

To verify the project savings, ADM staff reviewed project documentation, baseline and post
retrofit connected load. In addition, an on-site verification was performed during which the contact 
verified the lighting hours of operation. These data sources were referenced to develop estimates 
of realized energy impacts. 

Lighting energy savings are calculated as: 

kWhsavings = I [HC/F X t X (Nbase X Wbase- Nas-built X Was-buitt)/1000] 
Area 

Where: 

kWh.wvings 

N 

w 

=Annual energy savings 

=Number offTXtures 

= Wattage of each fTXture 

= Lighting operating hours 

HCIF = HVAC interactivefactor 

Lighting Energy Savings Calculations 

Quantity (Fixtures) Wattage 
Healing 

Measure Hours Cooling 
Interaction 

Baseline Efficient Baseline Efficient Factor 

Fluorescent, (4) 48", T-8 lamp, 76 76 112 40 3, 146 1.10 to James- VLED-PAN2X4 
Lncandescent, (I) 40W lamp to 

25 25 30 8 3,146 1.10 
Dumcell - lED 11809 
Fluorescent, (3) 48", T-8 lamp, 

39 39 89 40 3,146 1.10 
to Honya- HY4F'TLWI0240W 
Fluorescent, (2) 48", T-8 lamp, 

54 54 59 40 3,146 1.10 
to James- VLED-PAN2X4 
Incandescent, (I) 60W lamp to 

26 26 43 10 3,146 1.10 
Duracell - LED 11823 
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Expected Realized 
kWh kWh 

Savings Savings 

18,112 18,954 

2,648 1,905 

8,602 6,619 

4,618 3,554 

4,346 3,017 
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Heating 
Quantity (Fixtures) Wattage Cooling 

Expected Realized 
Measure Hours 

Interaction 
kWh kWh 

Baseline Efficient Baseline Efficient Factor 
Savings Savings 

Incandescent, (I) 45W lamp to 8 8 29 10 3,146 J.IO 940 540 
Duracell - LED II 823 
Incandescent, (I) 40W lamp to 

55 55 29 10 3,146 1.10 5,552 3,715 
Duraccll - LED 11823 
Fluorescent, (4) 48", T-8 lamp, 

21 21 144 40 3, 146 1.10 9,831 7,565 
toHonya HYPB2X4P3W3CCT 
Fluorescent, (3) 48", T-8 lamp, 

6 6 89 30 3,146 1.10 1,593 1,226 
to Wisdom WL-RTST230-40K 

Total 310 310 56,242 47,096 

Results 

Measure-Level Realized Gross Savings 

kWh Savings 
Realized Peak 2020 Total 

Measure Category Realization kW Reduction Energy Usage Expected Realized 
Rate 

Lighting 56,242 47,096 84% 10.68 

Total 56,242 47,096 84% 10.68 
294!,240 

The verified annuaJ energy savings are 47,096 kWh resulting in a gross energy savings realization 
rate of 84%. The realized energy savings were less than the expected savings because fewer hours 
of use were reported by the site contact than were used in the expected savings anaJysis. 

In addition, the realized energy savings analysis used the adjusted baseline wattage for the 
incandescent lamps from the Mid-Atlantic V.l 0 TRM. The adjusted baseline wattage was less than 
the wattage used in the expected savings analysis. 

Ancillary Econometric Analysis 

An Option C anaJysis is not viable for this site because energy use increased substantially during 
the post-period for reasons that are unlikely to be related to the installation of the project measures. 
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Direct Install Verifications 

Executive Summary 

The Evaluation Team completed the verification activities at the 29 sampled sites listed in the table 
below that received direct install measures and concluded that there was not evidence to indicate 
that the direct install measures were installed. This conclusion was based on the following: 

o During site visits, staff spoke with a contact at the site, such as a manager, and none of the 
individuals spoken to confurned that a program representative installed the equipment. 

o WhiJe we found LED lighting installed, the quantities of installed lamps did not correspond 
to the reported quantities in the data. 

o The LEDs installed at site were a mix of models and manufacturers. Typically, in direct 
install programs, implementers purchase large quantities of lamps and what is installed is 
limited to a small number of models and manufacturers. 

o The pre-rinse sprayers we observed installed at sites were not low flow sprayers. 
o For verifications performed by telephone, the Evaluation Team spoke with multiple 

individuals at each site and in no case verified that someone had installed the efficient 
measures listed in the project tracking data. 

Mode of Verification Project Number 

EA-0000759631 

EA-0000759632 

EA-0000759633 

EA-0000760442 

Onsite 
EA-0000771125 

EA-0000771 135 

EA-0000777832 

EA-0000789233 

EA-0000789234 

EA-0000794629 

EA-0000760441 

EA-0000760443 

EA-0000760446 

EA-0000768332 

EA-0000771498 

EA-0000773130 
Telephone EA-0000777830 

EA-0000777842 

EA-0000780040 

EA-0000785411 

EA-0000789244 

EA-0000792208 

EA-0000792809 
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Mode of Verification Project Number 

EA-0000792812 

EA-0000794630 

EA-0000796887 

EA-0000825906 

EA-0000844597 

EA -0000863 181 
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3. C&I Program Participant Survey Instrument 

l. What is your job title or role? 

1. Facilities Manager 
2. Energy Manager 
3. Other facilities management/maintenance position 
4. ChiefFinancial Officer 
5. Other financial/ad.m.inistrative position 
6. Proprietor/Owner 
7. President/CEO 
8. Manager 
9. Other (Please specify) [OPEN ENDED] 
99. Prefer not to state 

VERlFICATION BLOCK [DO NOT DISPLAY] 

2. To begin with we would like to ask you about some of the equipment that our records 
indicate were installed at your business located at [LOCATION]. 

[DISPLAY Q3 IF PAR_QUANT> 0] 
. . 

3. According to our records, [PAR_ QUANT] PAR LED lamps (shown below) were installed 
in your business. Does that number seem about right? 

1. Yes 
2. No 

[DISPLAY Q4 IF Q3 == 2] 

4. How many PAR LED lamps were installed? 

[DISPLAY Q5 IF PAR_ QUANT> 0] 

5. Were the PAR LED lamps installed inside, outside or both inside and outside locations? 

1. Inside 
2. Outside 
3. Inside and outside 

[DISPLAY Q6 IF PAR_ QUANT> 0] 

6. Have any of the PAR LED lamps been removed? 

1. No 
2. Yes (How many?) 

[DISPLAY Q6 IF LINEARLAMP _QUANT> 0] 
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7. According to our records, [LINEARLAlvfP _QUANT) LINEAR LAlvfPS (shown below) 
were installed in your business. Does that number seem about right? 

1. Yes 
2.No 

[DISPLAY Q7 IF Q6 = 2] 

8. How many LINEAR LAMPS were installed? 

[DISPLAY Q8 IF LINEARLAlvfP _QUANT> 0] 

9. Were the LINEAR LAMPS installed inside, outside or both inside and outside locations? 

1. Inside 
2. Outside 
3. Inside and outside 

[DISPLAY Q9 IF LINEARLAMP _QUANT> OJ 

10. Have any of the LINEAR LAlvfPS been removed? 

1. No 
2. Yes (How many?) 

[DISPLAY QIO IF TROFFER_ QUANT> 0] 

11. According to our records, [TROFFER_ QUANT] TROFFER LAMPS (shown below) were 
installed in your business. Does that number seem about right? 

1. Yes 
2. No 

[DISPLAY Qll IF QlO = 2] 

12. How many TROFFER LAlvfPS were installed? 

[DISPLAY Ql2 IF TROFFER_ QUANT> 0] 

13. Were the TROFFER LAMPS installed inside, outside or both inside and outside Eocations? 

1. Inside 
2. Outside 
3. Inside and outside 

[DISPLAY Ql3 IF TROFFER_QUANT > 0] 

14. Have any of the TROFFER LAMPS been removed? 
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1. No 
2. Yes (How many?) 

[DISPLAY Q 14 IF LINEARAMBIENT _QUANT > 0] 

15. According to our records, [LINEARAMBIENT_QUANT] LINEAR AMBIENT lamps 
(shown below) were installed in your business. Does that number seem about right? 

1. Yes 
2.No 

[DISPLAY QIS IF Ql4 = 2] 

16. How many LINEAR AMBIENT lamps were installed? 

[DISPLAY Q16 IF LINEARAMBIENT_QUANT > OJ 

17. Were the LINEAR AMBIENT lamps installed inside, outside or both inside and outside 
locations? 

1. Inside 
2. Outside 
3. Inside and outside 

[DISPLAY Q 17 IF LINEARAMBIENT _QUANT > 0] 

18. Have any ofthe LINEAR AMBIENT lamps been removed? 

l. No 
2. Yes (How many?) 

[DISPLAY Q3 IF LED_ QUANT> 0] 

19. According to our records, [LED_QUANT] A shape LED lamps (shown below) were 
installed in your business. Does that number seem about right? 

1. Yes 
2.No 

[DISPLAY Q20 IF Q 19 = 2] 

20. How many A shape LED lamps were installed? 

[DISPLAY Q21 IF LED_ QUANT> 0] 
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21. Were the A shape LED lamps installed inside, outside or both inside and outside locations? 

1. Inside 
2. Outside 
3. Inside and outside 

[DISPLAY Q22 IF LED_ QUANT> 0] 

22. Have any of the A shape LED lamps been removed? 

l.No 
2. Yes (How many?) 

[DISPLAY Q3 IF DOWNLIGHT _QUANT> OJ 

23. According to our records, [DOWNLIGHT _QUANT] LED downlights (shown below) 
were installed in your business. Does that number seem about right? 

1. Yes 
2.No 

[DISPLAY Q24 IF Q23 = 2] 

24. How many LED downlights were installed? 

[DISPLAY Q25 IF DOWNLIGHT_QUANT >OJ 

25. Were the LED downlights installed inside, outside or both inside and outside locations? 

1. Inside 

2. Outside 

3. Inside and outside 

[DISPLAY Q26 IF DOWNLIGHT _QUANT> 0] 

26. Have any of the LED downlights been removed? 

1. No 

2. Yes (How many?) 

[DISPLAY Q27 IF PAR_ QUANT> 0 OR LED_QUANT > 0 OR DOWNLIGHT > 0 OR 

LINEARLAMP _QUANT> 0 OR TROFFER_ QUANT> 0 OR LINEARAMBIENT_QUANT > 
0] 
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27. Please enter how many hours for each of the following days the building is open, and the 
lights are in use. When entering the hours, please consider normal business operations NOT any 
impacts resulting from COVID- 19. (TEXT BOX GRJD] 

l. Monday 
2. Tuesday 
3. Wednesday 
4. Thursday 
5. Friday 
6. Saturday 
7.Sunday 

[DISPLAY Q28 IF PAR_ QUANT> 0 OR LED_ QUANT> 0 OR DOWNLIGHT > 0 OR 

LINEARLAMP _QUANT> 0 OR TROFFER_ QUANT> 0 OR LINEARAMBIENT_QUANT > 
OJ 
28. Was your business closed for any full days or did it operate on reduced hours because of 
COVID-19? 

1. Yes, closed for the full day on some days 
2. yes, open but operated on reduced hours on some days 
3. Yes, closed both entirely some days and operated on reduced hours on other days 
4. No, business hours have not been impacted by COVID-19 

[DISPLAY Q29 IF Q28 = l OR 3] 

29. How many days was your business closed entirely? Your best guess is fme. 

[DISPLAY Q30 IF Q28 = 2 OR 3] 

30. About how many months in the past year have you operated on reduced hours because of 
COVID-19? Your best guess is fine. 

[TEXT BOX] 

[DISPLAY Q31 IF Q28 = 2 OR 3] 

31. Thinking about the time that you operated on reduced hours because of COVID-19, about 
what percent were your hours reduced? For example, if your hours were reduced by about 10 
percent, please enter 1 0%. Your best guess is fine. 

[TEXT BOX] 

[DISPLAY Q32 IF PAR_ QUANT> 0 OR LED_ QUANT> 0 OR DOWNLIGHT > 0 OR 

LINEARLAMP _QUANT> 0 OR TROFFER_ QUANT>() OR LINEARAMBIENT_QUANT > 
0] 
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32. Select aJI of the 2021 holidays the site is closed, and the lighting turned off. 
[MUL TISELECT] 

1. New Year's Day (Tuesday 1/1/2021) 
2. Martin Luther King Day (Monday 1/18/2021) 
3. President's Day (Monday 2/15/2021) 
4. Memorial Day (Monday 5/3112021) 
5. Independence Day (Thursday 7/4/2021) 
6. Labor Day (Monday 9/6/2021) 
7. Columbus Day (Monday 10/11/2021) 
8. Veterans Day (Monday 11/11/2021) 
9. Thanksgiving Day (Thursday 11/25/2021) 
10. Christmas Eve (Tuesday 12/24/2021) 
11. Christmas Day (Wednesday 12/25/2021) 

(DISPLAY Q33 IF PAR_QUANT> 0 ORLED_QUANT> 0 ORDOWNLIGHT> 0 OR 

LINEARLAMP _QUANT> 0 OR TROFFER_ QUANT> 0 OR LINEARAMBIENT_QUANT > 
0] 

33. Please enter the total number ef additional days, if any, that the site is closed, and the 
lighting turned off not included in the list ofholidays above or closed due to COVID-19. 

1. [TEXT BOX] additional days closed 
2. The site is not dosed any additional days 

(DISPLAY Q34 IF SHOWER_ QUANT> 0] 

34. According to our records, [SHOWER_ QUANT] low-flow showerheads were installed in 
your business. Does that number seem about right? 

1. Yes 
2. No 

[DISPLAY Q35 IF Q34 = 2] 

35. How many low-flow showerheads were installed? 

[DISPLAY Q36 IF SHOWER_ QUANT> 0] 

36. Have any of the low-flow showerheads been removed? 

I. No 
2. Yes (How many?) 

(DISPLAY Q37 IFAERATOR_QUANT > 0] 
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37. According to our records, [AERATOR_QUANT] low-flow faucet aerator heads were 
installed in your business. Does that number seem about right? 

1. Yes 
2.No 

[DISPLAY Q38 IF Q37 = 2] 

38. How many low-flow faucet aerator heads were installed? 

[DISPLAY Q38 IF AERATOR_ QUANT> OJ 

39. Have any of the low-flow faucet aerators been removed? 

1. No 
2. Yes (How many?) 

[DISPLAY Q40 IF SPRA YV ALVE_ QUANT> 0] 

40. According to our records, [SPRA YV AL VE _QUANT] pre-rinse spray valves were 
installed in your business. Does that number seem about right? 

1. Yes 
2.No 

41. How many pre-rinse spray valves were installed? 

[DISPLAY Q42IF SPRA YV AL VE_ QUANT> 0] 

42. Have any of the pre-rinse spray valves been removed? 

1. No 
2. Yes (How many?) 

[DISPLAY Q43 IF AUTO_ CLOSERS= 1] 

43. According to our records, you received a discount for auto closers for walk-in refrigerator 
and/or freezer doors. Is that correct? 

1. Yes 
2.No 

[DISPLAY Q44 IF STRJP _CURTAINS= 1] 

44. According to our records, you received a discount for strip curtains for walk-in freezers 
and/or coolers. Is that correct? 

1. Yes 
2.No 

[DISPLAY Q45 IF STRIP_ CURTAINS = 1] 
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45. Our records say that the strip curtains were installed on about [STRIP _SQUARE_FEET] 
square feet of freezer and/or cooler space. Does that sound about like the total amount of square 
feet of freezer and/or cooler space that the strip curtains were installed on? 

1. Yes 
2.No 

[DISPLAY Q46 IF CASE_LIGHTING = 1] 

46. According to our records, you received a discount for LED refrigerated case lighting. Is 
that correct? 

1. Yes 
2.No 

AWARENESS [DO NOT DISPLAY] 

47. How did you FIRST learn about Appalachian Power's incentives for efficient equipment 
or upgrades? (RANDOMIZE ORDER OF 1 - 1 0] 

1. From a Trade Ally, contractor, equipment vendor, or energy consultant . 
2. [DISPLAY IF SBDI = 1] A Small Business Direct Install Energy Advisor 
3. From an Appalachian Power Account Representative 
4. From a program representative 
5. Through an internet search 
6. At an event or trade show 
7. Received an email blast or electronic newsletter from Appalachian Power 
8. From social media post (Facebook, Twitter, Linkedln) 
9. From the Appalachian Power program website 
10. From friends or colleagues 
11. Other (Please specify) [OPEN ENDED] 
98. Don't know 

PROGRAM DELIVERY EFFICIENCY [DO NOT DISPLAY) 

SBDI [Do Not Display] [Display Block ifSBDI = 1] 

48. Did you have any concerns about participating in the program when you were first learned 
about it or was it an easy decision? 

1. I had some concerns 
2. It was an easy decision 

[DISPLAY Q49 IF Q48= 1] 

49. What were your concerns? (Select all that apply) [MUL TISELECT] 

1. Upfront costs of the efficient equipment 
2. Time for return on investment 
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3. Performance of new equipment 
4. If the offer of the program incentive was legitimate 
5. Other concerns (Please specify) [OPEN] 

[DISPLAY QSO IF Q48= 1] 

50. Why did you decide to participate despite your concerns? 

Application Process [Do Not Display] [Display Block if SBDI :: 0] 

[DISPLAY Q51 IF SBDI:; 0] 

2021 EM& V Report 

51. Regarding your organization's decision to participate in the incentive program, who 
initiated the discussion about the incentive opportunity? 

1. Your organization initiated it 
2. Your vendor or contractor initiated it 
3. The idea arose in discussion between your organization and your vendor or contractor 
00. Other (Please specify) [OPEN ENDED] 

[PISPLA Y Q52 IF STATE= VA AND SBDI = 0] 

52. Which of the following people worked on completing your application for program 
incentives, including gathering required documentation? [MUL TISELCT] 

1. Yourself 
2. Another member of your company 
3. A contractor 
4. An equipment vendor 
5. A designer or architect 
6. Program Representative 
98. Don't know who completed application 

[DISPLAY IF Q52 = 1 "YOURSELF"] 

53. Thinking back to the application process, please rate the clarity of information on how to 
complete the application using a scale where I means not at all clear and 5 means completely clear. 

1. 1 -Not at all clear 
2. 2 
3. 3 
4. 4 
5. 5- Completely clear 
98. Not Applicable or Don't Know 

[DISPLAY Q54 ONLY IF Q53 < 4] 

54. What information, including instructions on forms, needs to be further clarified? 
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(DISPLAY Q55 AND CI_STANDARD = 0 AND CI_LIGHTING = 1] 

55. Did you know that Appalachian Power provides standard incentives for non-lighting 
equipment such as compressed air efficiency improvements, efficient refrigeration equipment, and 
efficient hearing and cooling equipment? 

1. Yes 
2. No 

[DISPLAY Q56 CI_STANDARD = 0 AND CI_LIGHTING = 1] 

56. Would you like the C&I Standard Program team member to contact you about these other 
energy efficiency opportunities? 

1. Yes 
2. No 

Equipment Selection [DO NOT DISPLAY] 

57. Not including the project completed through the [PROGRAM NAME] program, has your 
organization purchased any significant energy efficient equipment in the last three years? 

1. Yes 
2. No 
98. Don't know 

[DISPLAY Q58 IF Q57= 1] 

58. Did you install any of that equipment WITHOUT applying for a financial incentive through 
an energy efficiency program? 

l. Yes 
2. No 
98. Don't know 

[DISPLAY Q59 IF SBDI = 0] 

59. Did a program representative provide on-site assistance in planning and specifying 
equipment for your project completed at [LOCATION]? 

1. Yes 
2. No 
98. Don't know 

(DISPLAY Q60 IF Q59= 1] 
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600 How did the site visit affect your decision to install the energy saving equipment that you 
received an incentive for? 

10 Critical effect- could not have made decision without it 
2. Moderate to large effect on decision 
3. Small effect on decision 
4. Input did not affect decision 
98. Don't know 

[DISPLAY Q61 IF SBDI = 0] 

610 Who installed your program-qualified equipment or efficiency upgrades? Was it. 0 0 

1. Your own staff 
20 A contractor you've worked with before 
3. A contractor recommended by your Appalachian Power incentives program 
4. A new contractor that someone else recommended 
50 Someone else [OPEN ENDED] 
980 Don't know 

FREE RIDERSIDP DIRECT INSTALL MEASURE 1 [DO NOT DISPLAY] [DISPLAY 
PAGE lF DllviEASURE_COUNT >0] 

0 

620 The next few questions are about the energy efficient items you received for free through 
the program. 

Did you have any [DIMEASUREl] installed at the [LOCATION] location before you received 
some for free through the program? 

1. Yes 
20 No 
980 Don't know 

630 Did you have plans to install the [DIMEASUREl] at the [LOCATION] location before 
receiving them for free through the program? 

1. Yes 
20 No 
980 Don't know 

[DISPLAY Q64 IF Q62= 1] 

640 Would you have gone ahead with this installation even if you had not received them for 
free through the program? 

1. Yes 
20 No 
98. Don't know 
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65. Would your organization have been financially able to install the [DIMEASUREl ] at the 
[LOCATION] location if they were not provided for free through the program? 

1. Yes 
2. No 
98. Don't know 

66. How likely is it that you would have installed the [DIMEASUREI] at this location if you 
did not get them for free? 

1. 
2. 
3. 
4. 
98. 

Deflllitely would have installed 
Probably would have installed 
Probably would not have installed 
Definitely would not have installed 
Don't know 

[DISPLAY Q67 IF DIMEASUREI_QUANTITY > 1] 

67. Did you install more [DIMEASURE1] than you would have if they had not been provided 
for free through the program? 

1. . Yes, would not bave installed any [DIMEASURE 1] 
2. Yes, would have installed some of the [DIMEASUREI] 
3. No, program did not affect quantity 
98. Don't know 

[DISPLAY Q68 IF Q67 = 2] · 

68. How many of the [DIMEASUREI_QUANTITY] [DIMEASUREl] would you have 
installed if they had not been provided for free through the program? 

69. Did you install the [DIMEASUREI] earlier than you otherwise would have without the 
program? 

1. Yes 
2. No, program did not affect did not affect timing of project. 
98. Don' t know 

[DISPLAY Q70 IF Q69 = 1] 

70. When would you otherwise have installed the [DIMEASUREI]? 

1. Less than 6 months later 
2. 6-12 months later 
3. 1-2 years later 
4. 3-5 years later 
5. More than 5 years later 
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98. Don't know 

FREE RIDERSIDP DIRECT INSTALL MEASURE 2 [DO NOT DISPLAY] [DJSPLA Y 
PAGEIFDIMEASURE_COUNT> 1] 

71. Did you have any [DIMEASURE2] installed at the [LOCATION] location before you 
received some for free through the program? 

1. Yes 
2. No 
98. Don't know 

72. Did you have plans to install the [DIMEASURE2J at the [LOCATION] location before 
receiving them for free through the program? 

1. Yes 
2. No 
98. Don't know 

[DISPLAY Q73 IF Q71= 1] 

73. Would you have gone ahead with this installation even if you had not received them for 
free through the program? 

l. Yes 
2. No 
98. Don't know 

74. Would your organization have been fmancially able to install the [DIMEASURE2] at the 
[LOCATION] location if they were not provided for free through the program? 

1. Yes 
2. No 
98. Don't know 

75. How likely is it that you would have installed the [DI:MEASURE2] at this location if you 
did not get them for free? 

1. Definitely would have installed 
2. Probably would have installed 
3. Probably would not have installed 
4. Definitely would not have installed 
98. Don't know 

[DISPLAY Q76 IF DIMEASURE2_QUANTITY> 1] 
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76. Did you install more [DIMEASURE2] than you would have if they had not been provided 
for free through the program? 

1. Yes, would not have installed any [DIMEASURE2] 
2. Yes, would have installed some of the [DIMEASURE2] 
3. No, program did not affect quantity 
98. Don't know 

[DISPLAY Q77 IF Q76 = 2] 

77. How many of the [DIMEASURE2_QUANTITY] [DIMEASURE2] would you have 
installed if they had not been provided for free through the program? 

78. Did you install the [DIMEASURE2] earlier than you otherwise would have without the 
program? 

I. Yes 
2. No, program did not affect did not affect timing of project. 
98. Don't know 

[DISPLAY Q79 IF Q78 = I] 

79. When would you otherwise have installed the [DIMEASURE2]? 

1. Less than 6 months later 
2. 6-12 months later 
3. 1-2 years later 
4. 3-5 years later 
5. More than 5 years later 
98. Don'tknow 

FREE RIDERSHIP MAJOR MEASURE 1 [DO NOT DISPLAY] [DISPLAY PAGE IF 
MAJ _MEASURE_ COUNT> OJ 
80. The next questions are about your decision to [INSTALLl] the [MAJ_EFFICIENTl] at 
the facility located at [LOCATION]. 

Before PARTICIPATING in the program, had you completed a project similar to the 
[MAJ_EFFICIENTI] [INSTALLED I] at the [LOCATION] location? 

1. Yes 
2. No 
98. Don't know 

81. In deciding to do a project of this type, there are usually a number of reasons why it may 
be undertaken. 
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Why ctid you decide to [INSTALL I] the [MAJ_EFFICIENTl]? 

Please select all that apply. [RANDOMIZE ORDER, BUT FIX OTHER AND DON'T KNOW] 
[MUL TISELCT] 

1. To replace old or outdated equipment 
2. As part of a planned remodeling, build-out, or expansion 
3. To gain more control over bow the equipment was used 
4. The maintenance downtime and associated expenses for the old equipment were too high 
5. Had process problems and were seeking a solution 
6. To improve equipment performance 
7. To improve the product quality 
8. To comply with codes set by regulatory agencies 
9. To comply with organizational policies regarding regutar/normal 
maintenance/replacement policy 
10. To get an incentive from the program 
11. To protect the environment 
12. To reduce energy costs 
13. To reduce energy use 
00. Other (Please specify) [OPEN ENDED] 
98. Don' t know 

82. When did you first learn about Appalachian Power' s energy efficiency incentives? Was it 
BEFORE or AFTER you finalized the specifications of your project~ including the efficiency level 
and the scope of the project? 

I Before 
2 After 
98 Don't know 

83. Did you have plans to [INSTALLJ] the [MAJ_EFFICIENT1] at the [LOCATION] location 
before participating in the program? 

1. Yes 
2. No 
98. Don' t know 

[DISPLAY Q84 IF Q83= 1] 

84. Would you have gone ahead with this planned project even if you had not participated in 
the program? 

I. Yes 
2. No 
98. Don' t know 

85. Prior to completing this project, did you have previous experience with the program? 

1. Yes 
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2. No 
98. Don't know 

[DISPLAY Q86IF Q85 = 1] 

86. How important was previous experience with the Appalachian Power-offered program in 
making your decision to [INSTALLI] the [MAJ_EFFICIENT1] at the [LOCATION] location? 
Would you say that it was ... 

1. Very important 
2. Somewhat important 
3. Only slightly important 
4. Not at all important 
98. Don't know 

[DISPLAY IF SBDI = 0] 

87. Did a program representative or other Appalachian Power representative recommend that 
you [INSTALLl] the [MAJ_EFFICIENTl] at the [LOCATION] location? 

1. Yes 
2. No 
98. Don't know 

[DISPLAY Q88 IF Q87 = 1] 

.88. If the program representative · had not recommended [INSTALLING 1] the 
[MAJ_EFFICIENTl], how likely is it that you would have [INSTALLED I] it anyway? 

1. Definitely would have [INSTALLED 1] 
2. Probably would have [INSTALLED 1] 
3. Probably would not have [INSTALLEDl] 
4. Definitely would not have [INSTALLED!] 
98. Don't know 

[DISPLAY IF SBDI = 1] 

89. If the program energy advisor or trade ally that installed your equipment had not 
recommended [INSTALLING I] the [MAJ_EFFICIENTI], how likely is it that you would have 
[INSTALL ED 1] it anyway? 

1. Definitely wouJd have 
2. Probably would have 
3. Probably would not have 
4. Definitely would not have 
98. Don't know 
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90. Would your organization have been frnancially able to [INSTALL1] the 
[MAJ_EFFICIENTl] at the [LOCATION] location without the financial incentive from the 
program? 

1. Yes 
2. No 
98. Don't know 

[DISPLAY Q91 IF Q90 = 2] 

91. To conflrm, your organization would NOT have allocated the funds to complete a similar 
energy saving project if the program incentive was not available. Is that correct? 

1. Yes 
2. No 
98. Don't know 

92. If the financial incentive from the Appalachian Power-offered program had not been 
available, how likely is it that you would have [INSTALLED!] the [MAJ_EFFICIENTl] at the 
[LOCATION] location anyway? 

1. Definitely would have [INSTALLED!) 
2. Probably would have [INSTALLED 1] 
3. Probably would not have [INSTALLED!] 
4. Definitely would not have [INSTALLED 1] 
98. Don't know 

[DISPLAY Q93 IF Q83- 1 AND Q84 = 1 AND Q90 ,.. 2 AND Q91 = 1] 

93. Previously you said that your organization had plans to complete the project and would 
have completed it if you had not participated in the program. You also said that your organization 
would not have been financially able to install the equipment without the program incentive. In 
your own words, can you explain the role that the fmancial incentive played in your decision to 
complete this project? 

[DISPLAYQ94 IFMEASURE_QUANTI > 1] 

94. We would like to know whether the availability of information and fmancial incentives 
through the program affected the quantity of (MAJ_EFFICIENTl] that you purchased and 
[INSTALLEDl] at the [LOCATION] location. 

Did you purchase and install more [MAJ_EFFICIENTl] than you otherwise would have without 
the program? 

I. Yes 
2. No, program did not affect quantity purchased and installed. 
98. Don't know 

[DISPLAY Q95 =IF ENERGY_EQUIPl =I] 
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95. We would like to know whether the availability of information and financial incentives 
through the program affected the level of energy efficiency you chose for (MAJ_EFFICIENTI] at 
the [LOCATION] location. 

Did you choose equipment that was more energy efficient than you would have chosen because of 
the program? 

1. Yes 
2. No, program did not affect level of efficiency chosen for equipment. 
98. Don' t know 

[DISPLAY Q96 IF Q95 = 1] 

96. What kind of equipment, if any, would you have installed if the information and incentives 
were not available from the program? 

[OPEN ENDED] 

97. We would like to know whether the availability of information and fmancial incentives 
through the program affected the timing ofthe [MAJ_EFFICIENTl] project at the [LOCATION]. 

Did you [INSTALLl] the [MAJ_EFFICIENTl] earlier than you otherwise would have without 
the program? 

1. Yes 
2. No, program did not affect did not affect timing of project. 
98. Don' t know 

[DISPLAY Q98 IF Q97 = 1] 

98. When would you otherwise have completed the project? 

1 . Less than 6 months later 
2. 6-12 months later 
3. 1-2 years later 
4. 3-5 years later 
5. More than 5 years later 
98. Don't know 

[DISPLAY Q99 IF MAJ_MEASURE_COUNT > 1] 

99. Our records indicate you (INSTALLED2] [MAJ_MEASURE2] at the [LOCATION) 
location in addition to [MAJ_EFFICIENTl]. Did both of these projects go through the same 
decision-making process or was a separate decision made for each? 

1. The same decision-making process applies to both projects. 
2. A different decision-making process applies to each project. 
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3. We did not [INSTALL4] [MAJ_MEASURE2] at the [LOCATION] location. 
98. Don't know 

FREE RIDERSHIP MAJOR MEASURE 2 [DO NOT DJSPLA Y] [DISPLAY PAGE IF 
Q99 = 2 AND Q99 = 2] 

100. Before PARTICIPATING in the program, had you completed a project similar to the 
[MAJ_MEASURE2] [INSTALLED2] at the [LOCATION] location? 

1. Yes 
2. No 
98. Don't know 

101. Why did you decide to [INSTALL2] the [MAJ_MEASURE2]? 

Please select aU that apply. [RANDOMIZE ORDER, BUT FIX OTHER AND DON'T KNOW] 
[MUL TISELCT] 

1. To replace old or outdated equipment 
2. As part of a planned remodeling, build-out, or expansion 
3. To gain more control over how the equipment was used 
4. The maintenance downtime and associated expenses for the old equipment were too high 
5. Had process problems and were seeking a solution 
6. To improve equipment performance 
7. To improve the product quality 
8. To comply with codes set by regulatory agencies 
9. To comply with organizational policies regarding regular/normal 
maintenance/replacement policy 
10. To get an incentive from the program 
11. To protect the environment 
12. To reduce energy costs 
13. To reduce energy use 
00. Other (Please specify) [OPEN ENDED] 
98. Don't know 

102. When did you first learn about Appalachian Power's energy efficiency incentives? Was it 
BEFORE or AFTER you finalized the specifications of your project, including the efficiency level 
and the scope of the project? 

1 Before 
2 After 
98 Don't know 

103. Did you have plans to [INSTALL2] the [MAJ_MEASURE2] at the [LOCATION] location 
before participating in the program? 
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1. Yes 
2. No 
98. Don't know 

[DISPLAY Q 1 04 IF Q 103= I] 

104. Would you have gone ahead with this planned project even if you had not participated in 
the program? 

1. Yes 
2. No 
98. Don't know 

I 05. Prior to completing this project, did you have previous experience with the program? 

1. Yes 
2. No 
98. Don't know 

[DISPLAY Q106 IF Ql05 = 1] 

106. How important was previous experience with the Appalachian Power-offered program in 
making your decision to [INSTALL2] the [MAJ_:MEASURE2] at the [LOCATION] location? · 
Would you say that it was ... 

1. Very important 
2. Somewhat important 
3. Only slightly important 
4. Not at all important 
98. Don't know 

[DISPLAY IF SBDI = 0] 

107. Did a program representative or other Appalachian Power representative recommend that 
you [INSTALL2] the (MAJ_:MEASURE2] at the [LOCATION] location? 

l. Yes 
2. No 
98. Don't know 

[DISPLAY Q108 IF Ql 07 = 1] 

108. If the program representative had not recommended [INST ALLING2] the 
[MAJ_MEASURE2], how likely is it that you would have [INSTALLED2] it anyway? 

l. Definitely would have [INST ALLED2] 
2. Probably would have [INST ALLED2] 
3. Probably would not have [INST ALLED2) 
4. Definitely would not have [INST ALLED2] 
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98. Don't know 

[DISPLAY IF SBDI = 1] 

1 09. If the program energy advisor or trade ally that installed your equipment had not 
recommended [INSTALLING2] the [MAJ_MEASURE2], how likely is it that you wouJd have 
[INST ALLED2] it anyway? 

1. Definitely would have 
2. Probably would have 
3. Probably would not have 
4. Defmitely would not have 
98. Don't know 

110. Would your organization have been financially able to [TNSTALL2] the 
[MAJ _ MEASURE2] at the [LOCATION] location without the financial incentive from the 
program? 

1. Yes 
2. No 
98. Don't know 

[DISPLAY Q111 IF QllO = 2] 

111. To confirm, your organization would NOT have allocated the funds to complete a similar 
energy saving project if the program incentive was not available. Is that correct? 

1. Yes 
2. No 
98. Don't know 

112. If the financial incentive from the Appalachian Power-offered program had not been 
available, how likely is it that you would have [INST ALLED2) the (MAJ _MEASURE2] at the 
[LOCATION] location anyway? 

1. Definitely wouJd have [INST ALLED2] 
2. Probably would have [INST ALLED2] 
3. Probably wouJd not have [INSTALLED2] 
4. Defmitely would not have [INST ALLED2] 
98. Don't know 

[DISPLAY Ql13 IF Ql03= 1 AND Q104 =1 AND QllO = 2 AND Qlll = 1] 

113. Previously you said that your organization had plans to complete the project and would 
have completed it if you had not participated in the program. You also said that your organization 
would not have been financially able to install the equipment without the program incentive. In 
your own words, can you explain the role that the fmancial incentive played in your decision to 
complete this project? 
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[DISPLAY Ql14 IF MEASURE_QUANT2 > 1] 

114. We would like to know whether the availability of information and fmancial incentives 
through the program affected the quantity of [MAJ _ MEASURE2] that you purchased and 
[INSTALLED2] at the [LOCATION] location. 

Did you purchase and install more [MAJ_MEASURE2] than you otherwise would have without 
the program? 

1. Yes 
2. No, program did not affect quantity purchased and installed. 
98. Don't know 

[DISPLAY Ql15= IF ENERGY_EQUIP2 = 1] 

115. We would like to know whether the availability of information and financial incentives 
through the program affected the level of energy efficiency you chose for [MAJ _ MEASURE2] at 
the [LOCATION] location. 

Did you choose equipment that was more energy efficient than you would have chosen because of 
the program? 

1. Yes 
2. No, program did not affect level of efficiency chosen for equipment. 
98. Don't know 

[DISPLAY Q116 IF Q115 = 1] 

116. What kind of equipment, if any, would you have installed if the information and incentives 
were not available from the program? 

[OPEN ENDED] 

117. We would like to know whether the availability of information and fmancial incentives 
through the program affected the timing of the [MAJ_MEASURE2] project at the [LOCATION]. 

Did you [INST ALL2] th.e [MAJ _MEASURE2] earlier than you otherwise would have without the 
program? 

1. Yes 
2. No, program did not affect did not affect timing of project.. 
98. Don' t know 

[DISPLAY Qll8 IF Q117 = 1] 

118. When would you otherwise have completed the project? 
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1. Less than 6 months later 
2. 6-12 months later 
3. 1-2 years later 
4. 3-5 years later 
5. More than 5 years later 
98. Don't know 

SPILLOVER [DO NOT DJSPLA Y] 

[DISPLAY If STATE = VA] 

[NOTE: THESE QUESTIONS SERVE TO COLLECT DATA TO QUANTIFY SPILLOVER 
EFFECTS FROM the INCENTIVE PROGRAMS AND DIRECT IMP ACTS OF THE ENERGY 
ASSESSMENT TOOL] 

119. Since you completed the incentive project, have you installed any energy efficient 
equipment at a facility that receives electrical service from Appalachian Power and that you DID 
NOT get a rebate or discount for from Appalachian Power? 

1. Yes 
2. No 
98. Don' t know 

[DISPLAY Q120 ifQ119 = 1] 

120. What additional energy efficient equipment have you installed? [MULTI SELECT] 

1. Lighting 
2. Lighting controls or occupancy sensors 
3. Unitary or split air conditioning system or chiller 
4. ENERGY STAR Room air conditioners 
5. Efficient motors 
6. Refrigeration equipment (including LED case lighting) 
7. Kitchen equipment 
8. Something else [OPEN ENDED] 
96. Didn't implement any measures [SKIP TO FIRMOGRAPHICS] 
98. Don't know 

[DISPLAY Q121 IF Q119= 1] 

121. Why didn 't you receive incentives for those items? [MULTI SELECT RANDOMIZE 
ORDER, BUT FIX OTHER AND DON'T KNOW] 

1. Didn't know whether equipment qualified for fmancial incentives 
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2. Equipment did not qualify for financial incentives 
3. Too much paperwork for the financial incentive application 
4. Financial incentive was insufficient 
5. Didn't have time to complete paperwork for fmancial incentive application 
6. Didn't know about financial incentives until after equipment was purchased 
7. We did receive an incentive [SKIP TO FIRMOGRAPHJCS] 
8. Other (Please specify) [OPEN ENDED] 
98. Don't know 

[DISPLAY Ql22 IF Ql19= 1] 

122. Did you work with a contractor .to install that efficient equipment or did your company's 
staff instaJl the equipment? 

1. Worked with a contractor 
2. Company self-installed the equipment 
3. Both 
98. Don't know 

LIGHTING [DO NOT DISPLAY) 

[DISPLAY Q123 IF Q119 = 1] 

123. What type of lighting did you install? [MULTI -SELECT] 

I. T8 Fluorescent linear lamps- Single (1) lamps 
2. T8 Fluorescent linear lamps - 2 lamp fixtures 
3. T8 Fluorescent linear lamps- 4lamp fixtures 
4. T8 Fluorescent linear lamps - 6 lamp fixtures 
5. T5 Fluorescent linear lamps- Single (1) lamps 
6. T5 Fluorescent linear lamps - 2 lamp fixtures 
7. T5 Fluorescent linear lamps- 4 lamp fixtures 
8. T5 Fluorescent linear lamps- 6lamp fixtures 
9. LED Screw-in BARJR/ER bulbs 
10. LED Screw-in Interior PAR/MR bulbs 
11. LED Screw-in omnidirectional A-line bulbs 
12. LED 2-foot linear replacement lamps 
13. LED 4-foot linear replacement lamps 
14. LED exterior flood or spot luminaires 
15. LED 1x4 panel or troffer 
16. LED 2x2 panel or troffer 
17. LED 2x4 panel or troffer 
18. LED high-bay lighting 
19. LED exit signs 
19. Another type 
98. Don't know 

[DISPLAY Q124 IF Q123 = 20] 
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1240 What other type of lighting equipment did you install? 

[TEXT BOX] 

[REPEAT Q 125 - Q 128 FOR EACH TYPE SELECTED IN Q 123] 

1250 How many [Ql23 RESPONSE] did you install? 

[TEXT BOX] Watts 

1260 What was the average wattage ofthe [Q123 RESPONSE]? 

[TEXT BOX] 

2021 EM&V Report 

127 0 Were the (Q 123 RESPONSE] installed inside, outside, or in a parking garage? 

1. Inside 
20 Outside 
3 0 Parking garage 
980 Don't know 

[DISPLAY Q128 IF Ql27 = 1] 

1280 What type of building did you install the [Q123 RESPONSE] in? 

1. Food Sales 
20 Food Service 
3 0 Health Care 
40 Hotel/Motel 
5o Office 
60 Public Assembly 
70 Public Services (non-food) 
80 Retail 
90 Warehouse 
100 School 
11. College 
120 Industrial- 1 Shift 
130 Industrial- 2 Shift 
140 Industrial- 3 Shift 
150 Other (Please describe) 
980 Don'tknow 

[DISPLAY Ql29 IF Q127 = 1] 

1290 Is the inside space heated, cooled, or both? 

lo Heated 
20 Cooled 
3. Both 
98. Don't know 

130. What type of lighting did the [Ql23 RESPONSE] replace? 
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1. Tl 2s (linear fluorescents) 
2. T8s (linear fluorescents) 
3. Metal-halide I High-intensity discharge 
4. Incandescent 
5. [DISPLAY IF Q 123 = 9, 11, OR 1 2] Compact fluorescent (CFL) 
6. Something else [OPEN] 
.98. Don•t know 

131. What was the average wattage of the old lamps or bulbs? 

132. How many ofthe old lamps or bulbs did you remove? 

[DISPLAY Q133 IF Q123 = 20] 

133. Did you install single-sided, double-sided, or both single and double-sided LED exit signs? 

1. Single-sided exit signs 
2. Double-sided exit signs 
3. Both single and double-sided exit signs 
98. Don•t know 

[DISPLAY Q134 IF Q133 = 1 OR Q133 = 3] 

134. How many single-sided LED exit signs did you install? 

[DISPLAY Q135 IF Ql33 ~ 1 OR Q133 = 3] 

135. How many double-sided LED exit signs did you install? 

[DISPLAY QI36 IF Ql33 = 98] 

136. How many LED exit signs did you install? 

[DISPLAY Q137 IF Q120 =1] 

137. How important was your experience with the program in your decision to install this 
lighting equipment? 

[SCALE 0 ''Not at all important" - 1 0 "Very important"] 

98. Don•t know 

[DISPLAY Ql38 IF Ql20 =1] 

138. If you bad NOT participated in the program, how likely is it that your organization would 
still have installed this lighting equipment? 

[SCALE 0 "Definitely would not have installed" - 10 "Definitely would have installed"] 

98. Don•t know 

[DISPLAY Q139 IF [Q137=0,1,2,3 AND Q138=0,1,2,3] 

OR IF [Q137=8,9,10 AND Q138=8,9,10] 
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139. You scored the importance of your program experience to your decision to implement 
additional lighting measures with (Q137 RESPONSE ] out of 10 possible points. You ALSO 
scored the likelihood of implementing additional lighting measures if your organization had not 
participated in the program with [Q138 RESPONSE] out of 10 possible points. 

Can you please explain the role the program made in your decision to implement this measure? 

LIGHTING CONTROLS (DO NOT DISPLAY] 

[DISPLAY Q140 IF Q120 = 2] 

1 40. How many fixtures are being controlled by the lighting controls? 

[TEXT BOX] 

[DISPLAY Ql41 IF Q120 = 2] 

141. On average, how many lamps or bulbs does each fixture contain? 

[TEXT BOX] 

[DISPLAY Ql42 IF Ql20 = 2] 

142. What is the average wattage of these lamps? 

[TEXT BOX] 

[DISPLAY Ql43 IF Q120 = 2] 

143. Are any of the lighting controls that you installed central time clock controls? 

1. Yes 
2. No 
98. Don't know 

[DISPLAY Q144 IF QI43 = 1] 

144. How many of the fixtures are controlled by the central time clock? 

[TEXT BOX] 

[DISPLAY Ql45 IF Ql20 = 2] 

145. What type of building did you install the lighting controls in? 

1. Food Sales 
2. Food Service 
3. Health Care 
4. Hotel/Motel 
5. Office 
6. Public Assembly 
7. Public Services (non-food) 
8. Retail 
9. Warehouse 
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10. School 
11. College 
12. Industrial- 1 Shift 
13. Industrial - 2 Shift 
14. Industrial - 3 Shift 
16. Other (Please specify) 
98. Don't know 

[DISPLAY Q146 IF Ql20 = 2] 

146. How important was your experience with the program in your decision to install lighting 
controls? 

[SCALE 0 ''Not at all important'' - 10 "Very important"] 

98. Don't know 

[DISPLAY Q147 IF Q120 = 2] 

147. If you had NOT participated in the program, how likely is it that your organization wou1d 
still have installed lighting controls? 

[SCALE 0 "Definitely would not have installed" - 1 0 "Definitely would have installed" 

98. Don't know 

[DISPLAY Q148 IF [Q146=0,1,2,3 AND Ql47=0,1 ,2,3] 

OR [Q146=8,9,10 AND QI47=8,9,10]] 

148. You scored the importance of your program experience to your decision to implement 
lighting controls with [ Q146 RESPONSE ] out of 10 possible points. You ALSO scored the 
likelihood of implementing lighting controls if your organization had not participated in the 
program with [ Q 14 7 RESPONSE] out of 1 0 possible points. Can you please explain the role the 
program made in your decision to implement this measure? 

[TEXT BOX] 

IN AC MEASURES [DO NOT DISPLAY] 

[DISPLAY Q149 IF Ql20 = 3] 

149. What types of energy efficient equipment did you install as part of the HV AC project? 
[MULTI SELECT] 

1. Split air conditioning system (An A/C system that has an evaporator indoors and the 
compressor and condenser outdoors.) 
2. Packaged air conditioning system (A type of central air conditioning that contains both the 
air handler fan, compressor and condenser in a single unit. These are typically mounted on the 
roof.) 
3. Heat pump (An electric heating and cooling system) 
4. Air cooled chiller (A system that produces cold liquid sent around to individual spaces used 
for cooling air usually found in larger facilities) 
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5. Water cooled chiller (A system that produces cold liquid sent around to individuaJ spaces 
used for cooling air usually found in larger facilities) 
6. Another type 
98. Don't know 

[DISPLAY Q150 IF Ql49 = 6] 

150. What other type of HV AC equipment did you install? 

[TEXT BOX] 

[REPEAT Q151- Q153 FOR EACH SELECTED IN Q149J 

151. We would like to know more about the rated efficiency and number of units ofthe [Q149 
RESPONSEJ(s) that you installed. 

For each level of efficiency of the equipment you installed, please provide the rated efficiency and 
the number of units. 

152. What type of building did you install the heating/cooling eqwpment in? 

1. Grocery 
2. High School 
3. Hospital 
4. Light Industrial 
5. Office- Large 
6. Office- Small 
7. Primary School 
8. Religious Worship 
9. Restaurant- Fast Food 
I 0. Restaurant - Full Service 
11 . Retail - Big Box 
12. Retail- Large 
13. Retail - Small 
14. University 
15. Warehouse 
16. Other (Please specify) 
98. Don't know 

153. What city is the building where you installed the heating/cooling equipment located in? 

[TEXT BOX] 

[DISPLAYQ154JFQ149= 1-7] 

154. How important was your experience with the program in your decision to install the energy 
efficient HV AC equjpment? 

[SCALE 0 ''Not at all important" - 1 0 "Very important"] 

98. Don't know 
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[DISPLAY Ql55 IF Ql49 = 1-7] 

155. If you had NOT participated in the program, how likely is it that your organization would 
still have installed the energy efficient HV AC equipment? 

(SCALE 0 "Defmitely would not have installed" - I 0 "Definitely would have installed" 

98. Don't know 

[DISPLAY Ql56 IF [Q154=0,1,2,3 AND Q155=0,1,2,3] OR [Ql54=8,9,10 AND Q155=8,9,10]J 

I 56. You scored the importance of your program experience to your decision to implement 
energy efficient HV AC equipment with (Q 154 RESPONSE] out of 10 possible points. You ALSO 
scored the likelihood of implementing the energy efficient HV AC equipment ifyour organization 
had not participated in the program with (Ql55 RESPONSE] out of 10 possible points. Can you 
please explain the role the program made in your decision to implement this measure? 

[TEXT BOX] 

(DISPLAY Ql57IF Q120 = 4] 

157. How many ENERGY STAR room air conditioners did you install? 

[TEXT BOX] 

(DISPLAY Q158 IF Q120 = 4] 

158. What type of building did you install the heating/cooling equipment in? 

1. Grocery 
2. High School 
3. Hospital 
4. Light Industrial 
5. Office - Large 
6. Office- SmalJ 
7. Primary School 
8. Religious Worship 
9. Restaurant- Fast Food 
10. Restaurant - Full Service 
11. Retail - Big Box 
12. Retail - Large 
13 . Retail- Small 
14. University 
15. Warehouse 
16. Other 
98. Don't know 

[DISPLAY Q159IF Ql20 = 4] 

159. What city is the building where you installed the room air conditioners located in? 

[TEXT BOX] 
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[DISPLAY Q160 IF Q120 = 4] 

160. How important was your experience with the program in your decision to install the 
heating/cooling equipment? 

[SCALE 0 ''Not at all important"- 10 "Very important"] 

98. Don't know 

[DISPLAY Q161 IF Ql20 = 4) 

161. If you had NOT participated in the program, how likely is it that your organization would 
still have installed the heating/cooling equipment? 

[SCALE 0 "Definitely would not have installed" - 10 "Definitely would have installed" 

98. Don't know 

[DISPLAY Ql62 IF [Q160=0,1,2,3 AND Q161 =0,1 ,2,3] OR (Ql60=8,9,10 AND Ql61=8,9,10]] 

162. You scored the importance of your program experience to your decision to install the 
energy efficient air conditioners with [Q160 RESPONSE] out of 10 possible points. You ALSO 
scored the likelihood of installing the energy efficient air conditioners if your organization had not 
participated in the program with [Q161 RESPONSE] out of 10 possible points. Can you please 
explain the role the program made in y~>Ur decision to imple~ent this measure? 

[TEXT BOX] 

EFFICIENT MOTORS [DO NOT DISPLAY] 

[DISPLAY QI63 IF QI20 = 5] 

163. How many efficient motors did you install? 

[TEXT BOX] 

[DISPLAY Ql64 IF Q120 = 5] 

164. What is the approximate average horsepower of the new motors? That is, what is the 
average across all of the motors you installed without an incentive? 

[TEXT BOX] 

[DISPLAY Q165 IF Ql20 = 5] 

165. What is the approximate average efficiency of the new motors? That is, what is the average 
efficiency across all ofthe new motors? 

[TEXT BOX] Rated efficiency(%) 

[DISPLAY Ql66 IF Q120 = 5] 

166. On average, how many hours per day do the motors operate? That is, what the average 
number of hours the motors you installed operate? 

[TEXT BOX] hours per day 
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[DISPLAY QI67 IF QI20 = 5] 

167. How important was your experience with the program in your decision to install efficient 
motors? 

[SCALE 0 "Not at all important" - 10 "Very important"] 

98. Don't know 

[DISPLAY Q168 IF Q120 = 5] 

168. If you had NOT participated in the program, how likely is it that your organization would 
still have installed the efficient motors? 

[SCALE 0 "Definitely would not have installed"- 10 "Definitely would have installed" 

98. Don't know 

[DISPLAY Ql69 IF [Ql67=0,1,2,3 AND QI68=0,1,2,3] OR [Ql67=8,9,10 AND Q168=8,9,10]] 

169. You scored the importance of your program experience to your decision to implement 
efficient motors with [Q167 RESPONSE ] out of 10 possible points. You ALSO scored the 
likelihood of implementing the efficient motors if your organization had not participated in the 
program with [Q168 RESPONSE] out of 10 possible points. Can you please explain the role the 
program made in your decision to. implement this measl;lfe? 

[TEXT BOX] 

COMMERCIAL REFRIGERATION EQUIPMENT [DO NOT DISPLAY] 

[DISPLAY Ql70 IF Q120 = 6) 

170. What types of energy efficient refrigeration equipment did you install? 

1. ENERGY STAR Commercial freezer 
2. ENERGY STAR Commercial refrigerator 
3. Anti-sweat heater controls 
4. LED refrigerated case lighting 
5. Refrigerated case covers 
6. Some other type of refrigeration equipment 
98. Don't know 

[DISPLAY Q171 IF Ql70 = 6] 

171. What other type of energy efficient refrigeration equipment did you install? 

[TEXT BOX] 

[DISPLAY Ql72IF Q170 = 1] 

172. How many ENERGY STAR commercial freezers did you install? 

[TEXT BOX] 

[DISPLAY Q173 IF Q172 = 1, REPEAT FOR EACH UP TO THREE TIMES] 
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173. What is the volwne in cubic feet of the first freezer? 

[TEXT BOX] 
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[DISPLAY Q174 IF Ql72 = 1, REPEAT FOR EACH UP TO THREE TIMES] 

174. Does this freezer have a solid door or a glass door? 

1. Solid door 
2. Glass door 
98. Don't know 

[DISPLAY Q175 IF Q172 = 1, REPEAT FOR EACH UP TO THREE TIMES] 

175. Is this a vertical freezer or a chest type freezer? 

1. Vertical 
2. Chest 
98. Don't know 

[DISPLAY Q176 IF Q170 = 2] 

176. How many ENERGY STAR commercial refrigerators did you install? 

[TEXT BOX] refrigerators 

[DISPLAY Ql77 IF Q176,;, 2, REPEAT FOR EACH UP TO THREE TIMES] 

177. What is the volume in cubic feet of the ftrst refrigerator? 

[TEXT BOX] cubic feet 

[DISPLAY Q 178 IF Q 176 = 2, REPEAT FOR EACH UP TO THREE TIMES] 

178. Does this refrigerator have a solid door or a glass door? 

1. Solid door 
2. Glass door 
98. Don't know 

[DISPLAY Q 179 IF Q 176 = 2, REPEAT FOR EACH UP TO THREE TIMES] 

179. Is this a vertical refrigerator or a chest type refrigerator? 

l. Vertical 
2. Chest 
98. Don't know 

[DISPLAY Q180 IF Q170 = 3] 

180. Did you install humidity-based controls or conductivity-based controls, or both types? 

1. Humidity-based controls 
2. Conductivity-based controls 
3. Both types 
98. Don't know 
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[DISPLAYQ181 IFQ180= 1 OR3] 

181. How many humidity-based controls did you install? 

[TEXT BOX] 

[DISPLAY Q182 IF Q180= 1 OR 3] 
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182. What is the total number of freezer or refrigerator doors controlled by the humidity-based 
controls? 

[TEXT BOX] 

[DISPLAY Ql83 IF Ql80= 2 OR 3] 

183. How many conductivity-based controls did you install? 

[TEXT BOX] 

[DISPLAY Q184 IF Q180= 2 OR 3] 

184. What is the total number of freezer or refrigerator doors controlled by the conductivity
based controls? 

[1EXTBOX] 

[DISPLAY Ql85 IF Ql80 = 98] 

185. How many anti-sweat heater controls did you install? 

[TEXTBOXJ 

[DISPLAY QI86 IF Ql80 = 98] 

186. What is the total number of freezer or refrigerator doors controlled by the anti-sweat heater 
controls? 

[TEXT BOX] 

[DISPLAYQ187IFQ170 = 4] 

187. How many linear feet in total of LED case lighting did you install? 

[TEXT BOX] 

[DISPLAY Ql88 IF Ql70 = 5] 

188. How many linear feet of refrigerated case covers did you install? 

[TEXT BOX] 

[DISPLAY Q 189 IF Q 120=6] 

189. How important was your experience with the program in your decision to install the energy 
efficient refrigeration equipment? 

[SCALE 0 "Not at all important" - 10 "Very important"] 

98. Don't know 
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[DISPLAY Q 190 IF Q 120=6] 

190. If you had NOT participated in the program, how likely is it that your organization would 
still have installed this energy efficient refrigeration equipment? 

[SCALE 0 "Definitely would not have installed" - 1 0 "Definitely would have installed" 

98. Don' t know 

[DISPLAY Q191 IF [Q189=0,1,2,3 AND Q190=0,1,2,3] AND [Q189=8,9,10 AND 
Q 190=8,9' 1 0]] 

191. You scored the importance of your program experience to your decision to implement 
energy efficient refrigeration equipment with [Q189 RESPONSE] out of 10 possible points. You 
ALSO scored the likelihood of implementing energy efficient refrigeration equipment if your 
organization had not participated in the program with [Q190 RESPONSE] out of 10 possible 
points. Can you please explain the role the program made in your decision to implement this 
measure? 

[TEXT BOX] 

COMMERCIAL KITCHEN EQUIPMENT [DO NOT DISPLAY] 

[DISPLAY Q192 IF Q120 = 7] 

192. What type of kitchen equipment did you install? 

1. Low flow pre-rinse spray valves 
2. ENERGY STAR Commercial fryers 
3. ENERGY STAR Commercial steam cookers 
4. ENERGY STAR hot food holding cabinets 
5. ENERGY STAR commercial griddles 
6. ENERGY STAR commercial convection ovens 
7. ENERGY STAR commercial combination ovens 
8. Some other type of kitchen equipment 
98. Don't know 

[DISPLAY Q193 IF QI92 = 8] 

193. What other type of kitchen equipment did you install? 

[TEXT BOX) 

[DISPLAY Q194 IF QI92 = 1) 

194. Is the flow rate for any of the spray valves you installed equal to or less than 1.6 gallons 
per minute? 

1. Yes 
2. No 
98. Don't know 

[DISPLAY Q195 IF Q192 = 1] 
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195. How many pre-rinse spray valves with a flow rate equal to or less than 1.6 gallons per 
minute did you install? 

[TEXT BOX] 

[DISPLAY Q196 IF Ql92 = 1] 

196. Did you install the pre-rinse spray valves that the [LOCATION] location? 

1. Yes 
2.No 
98. Don't know 

[DISPLAY Ql97 IF Q196= 2] 

197. In what city is the building where you installed the pre-rinse spray valves located in? 

[TEXT BOX] 

[DISPLAY Q198 IF Q192 = 2] 

198. How many ENERGY STAR commercial fryers did you install? 

[TEXT BOX] 

[DISPLAY Q199 IF Q192 = 3] 

199. How many ENERGY STAR commercial steam cookers did you install? 

1. Number of 3 pan steam cookers [NUMERIC] 
2. Number of 4 pan steam cookers [NUMERIC] 
3. Number of 5 pan steam cookers [NUMERIC] 
4. Number of 6 pan steam cookers [NUMERIC] 
98. Don't know 

[DISPLAY Q200 IF Ql92 = 4] 

200. How many ENERGY STAR bot food holding cabinets did you install? 

[TEXT BOX] 

[DISPLAY Q201 IF Q192 = 5] 

201. How many ENERGY STAR commercial griddles did you install? 

[TEXT BOX] 

[DISPLAY Q202 IF QI92 = 6] 

202. How many ENERGY STAR commercial convection ovens did you install? 

[TEXT BOX] 

[DISPLAY Q203 IF Q 192 = 7] 

203. How many ENERGY STAR commercial combination ovens did you install? 

[TEXT BOX] 
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[DISPLAY Q204 IF Ql20= 1 AND Ql92=1-8] 

204. How important was your experience with the program in your decision to install this 
kitchen equipment? 

[SCALE 0 ''Not at all important"- I 0 "Very important"] 

98. Don't know 

[DISPLAY Q205 IF Q 120= 1 AND Q 1 92= 1-8] 

205. If you had NOT participated in the program, how likely is it that your organization would 
still have installed this kitchen equipment? 

[SCALE 0 "Definitely would not have installed" - 10 "Defmitely would have installed" 

98. Don't know 

[DISPLAY Q191 IF [Q204=0,1,2,3 AND Q205=0,1,2,3] OR [Q204=8,9,10 AND Q205=8,9,10]] 

206. You scored the importance of your program experience to your decision to implement 
energy efficient kitchen equipment with [Q204 RESPONSE] out of 10 possible points. You ALSO 
scored the likelihood of implementing energy efficient kitchen equipment if your organization had 
not participated in the program with [Q205 RESPONSE] out of 10 possible points. 

Can you please explain the role the program made in your decision to implement this measure? 

[TEXT BOX] 

MEASUREMENT AND VERIFICATION [DO NOT DISPLAY] 

207. After your project was completed, did a program representative inspect the work done 
through the program? 

1. Yes 
2. No 
98. Don't know 

[DISPLAY Q208 IfQ207=1] 

208. Using the scale where 1 means you completely disagree and 5 means you completely agree, 
please rate your agreement with the following statements: 

[FOR EACH, 1 = 1 -Completely disagree, 2 = 2, 3 = 3, 4 = 4, 5 = 5 - Completely agree, 98 =Not 
Applicable or Don't know] 

a. The inspector was courteous 
b. The inspector was efficient 

CUSTOMER SATISFACTION [DO NOT DISPLAY HEADING; DISPLAY INTRO] 
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The following few questions pertain to your communications with the program staff. Program staff 
are anyone that reviewed your application, conducted site inspections, determined your incentive 
amount, or processed your incentive check. Program staff are not anyone hired by you to conduct 
an audit, design your system, or install your hardware. 

209. In the course of doing this project did you have any interactions with program staff? 

1. Yes 
2. No 
98. Not Applicable or Don't Know 

210. Using a scale where 1 means completely dissatisfied and 5 means very satisfied, how 
satisfied are you with: 

[FOR EACH, 1 = 1 - Completely dissatisfied, 2 = 2, 3 = 3, 4 = 4, 5 = 5 - Completely satisfied, 98 
=Not Applicable or Don't know] 

a. [DISPLAY IF Q209 = 1] how long it took program staff to address your questions or 
concerns 
b. [DISPLAY IF Q209 = 1] how thoroughly they addressed your question or concern 
c. the equipment that was installed 
d. [DISPLAY IF Q61 = 2,3,4] the quality of the installation 
e. the steps you had to take to get through the program 
f. the amount of time it took to get your rebate or incentive 
g. the range of equipment that qualifies for incentives 
h. the program, overall 

[DISPLAY IF ANY 1N Q210 <3] 

211. Please describe the ways in which you were not satisfied with the aspects of the program 
mentioned above? 

212. Not including lighting equipment, is there any other energy efficient technology or 
eqtripment that the program DOES NOT offer an incentive for that you would like to install in 
your facility? 

1. Yes 
2.No 

[DISPLAY IF Q212 = 1] 

213. What energy efficient technology or equipment are you interested in installing that the 
program does not offer an incentive for? (Select all that apply) 

1. Heating, cooling, and ventilation equipment 
2. Motors or drives 
3. Refrigeration equipment 
4. Kitchen equipment 
5. Agricultural equipment 
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6. Compressed air equipment 
7. Some other type of equipment 

[DISPLAY IF Q213 = 1 - 7) 

214. What is the specific type(s) of equipment that you are interested in? 

215. Do you have any suggestions for improving the program or on energy efficiency in 
commercial and industrial facilities? 

FIRMOGRAPHICS [DO NOT DISPLAY] 

[DISPLAY Q216 IF FIRM = 0] 

216. What is the type of work that your firm or organization does at [LOCATION]? 

1. Industrial 
2. Restaurant- not fast food 
3. Fast food restaurant 
4. ·Retail 
5. Office 
6. Grocery and convenience 
7. School 
8. Lodging 
9. Warehouse 
00. Other (Please specify) [OPEN ENDED] 
98. Don't know 

217. Including all the properties, how many separate work locations does your organization own 
or lease space in, in Appalachian Power territory? (A work location may consist of multiple 
buildings in close proximity to each other, ·such as a university campus - please indicate the 
number of locations) 

[OPEN ENDED] 

218. How many square feet (indoor space) is the part of the property at [LOCATION] that your 
finn or organization occupies? (If your firm or organization occupies the entire property, indicate 
the total size of that property.) 

1. Less than 5,000 
2. 5,001 to 10,000 
3. 10,001 to 20,000 
4. 20,001 to 50,000 
5. 50,001 to 75,000 
6. 75,001 to 100,000 
7. 100,001 to 250,000 
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8. 250,001 to 500,000 
9. 500,001 to 1,000,000 
10. More than 1,000,000 
98. Don't know 
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4. C&I Program Participant Survey Results 

4.1. C&l Lighting 

Qn - Wllnat us ymntr job titDe or a-oDe? 

I 

# Answer : % 
J 

Count 

I 
Facilities Manager 0.0% I 0 

-· --- - . -·- · ~ -

2 Energy Manager o.o% I 0 

3 Other facilities management/maintenance position 7.7% .I 

4 Chief Financial Officer 7.7% 

5 Other financiaVadf!l inistrati~e _p()si~ion 
7 7% j 

6 Propri~tor/~~er 7.7% 

7 President/CEO 30.8% 4 

8 ~~n~ger 23.1% 3 . -

9 Other 15.4% 2 - ·- - - - -- -
Total 100% 13 
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Q4l9 - lHlow d!ndl youn FKRS'lf ~earllU abmat Appalachiarn Power's nncentives for 
efficnerrnt eqQDopmerrnt or upgnuBes? 

# 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I ] I 

I 
' 

Answer : % 1 Count 

1 
From a Trade AJ!y, contractor, equipment vendor, or ene~&Y consultant 50.0% 7 

A Small Business Direct Install Energy Advisor 

From an A_ppal~chian Power Account Representative 

Fr_?m ~ P~?~r~r~pr~!entat}ve 

Through an internet search I 
At an event or trade show · 

- ' 
Received an email blast or e.lectronic newsletter from Appalachian Power ' 

• ·- ··- -· .. - - - . .. ... . - - .. - - . I 

From ~ocial media ~ost (F~cebook, Twitter, Linkedln) i 
I 

0.0% 

21.4% I 
7.1% l 

1 
7.1'yo ~ 

I 

0.0% I 

~ 
' 

0.0% 

0.0% 

~ro.!:!l_ t~~ ~ppalac~ia_n P~we! ero~~~ w~bsite_ t 7 .I% ~ 

From friends or colleagues l 7 .I% . . -. -. . --- ·- -· - - .. - . - . . .. r 
Other ; 0.0% 

• 

0 

3 

0 

0 

0 

0 
i 

Total ! 100% ! 14 
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Q55 - Rega11rdlnuug yoll]r orga~mzatnouu's dlecisoon to participate in the incentive 
llllrOgnnm, wJino Dimntoated tfilte diSCUSS~Ollll about the DIUCentive opportunity? 

# Answer ; % , Count 
j 

Your organization initiated it ! 38.5% 5 . -----· . . ~ 

' 
21 Your vendor or cont:~~t-~~ i~t~ated it j 38.5% 5 

3 
The idea arose in discussion between your organization and your vendor or : 15.4% I 

. . _ . _ . _ . ·-. . . .. . . . . . ... ~o~trac~or J l 
2 

I , 

Other (Please specify) 

1 

7.7% 1 

. . I 
Total ! 1 00% 1 

4 

13 

Q56.:. Whoch of the fo~lownng people worked on completing your application for 
pn-ogrram ancentives, including gathering required documentation? Select all 
that app!y. 

# Answer 
- . - - .. --. - - . -· - ·-

Yourself 

2 _ ~~?ther me~be_r of_your company 

3 

4 

5 

6 
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A contractor 

_ __ ~ ~q~ipment ven~o~ 

.. ~-~~~~&n~r or_ architect 

Program Represen~t~~e 

Total 

134 

% Count 
·- --- -- -· -

69.2% I 9 

30.8% I 4 
· t 

I 

- .. 38.5%·l · 5 
- --- - - - -- - -

I 
3 23.1% j 

0.0% 0 

15.4% 2 

100% 13 
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Q 57 - 'JI'IInnrrnlkollllg baclk to tlhle appnication process, please rate the cladty of 
n rrnlfo~rmatnorrn orrn llllow to com p[ete the applucation using a scale where 1 means 
rrnot at a~D cneau- arrndl 5 mea~rns compieteny dear. 

# 

2 

3 

4 

5 

I 

_ Answer I 
I -Not at all clear j_ __ _ _ 

' 

2! -----

I 
% ' . -. --- ·-l 

0.0% 

0.0% 

3 l' 12.5% ' 
- I 

4 I 62.5% II 

5- Completely.cl~~ ·i--- - 25.0% . 

-- - Total t 100~ ~-

Count 

0 

0 

5 

2 

8 

Q59- IDidl youg know that Appalachian Power provides standard incentives for 
rrnou:D-DngM:ing equipment such as compressed air efficiency improvements, 
effncnelll t refdgeratnon equipment, and efficient heating and cooling equipment? 

# Answer l 
- -- -·- - -

2 :: i -: --~ ... 
Total r 

% 

38.5% 
I 

-~!~~% i 
1 

100% I 

Count 

5 

8 

13 

Q60- Would you Hke the C&l Standard Program team member to contact you 
about t hese other energy efficiency opportunities? 

# 
I 

_%J Answer ! Count +---- 0 

Yes 1 38.5% 5 

2 No 61.5% ' 8 
1 

Total 100% l 
J 13 

C&I Program Participant Survey Results 
C&I Program Participant Survey Results 135 



Virginia C&I Portfolio 2021 EM&V Report 

C&I Program Participant Survey Results 
C&I Program Participant Survey Results 136 



Virginia C&I Portfolio 2021 EM& V Report 

Q6] Not nnch.11di~g the project compBeted throiRgh the [Fie~d

l?ROGRAM_NA.M..E] program, has your organization pn.urcbased allly 
sfigiiDfifoc~Dllt enen-gy effideiiDt eqii!Dpment in the ~ast three years? 

# 

2 

Answer : 
I 
I 

Yes . 

t 
No I 

Total I 

% : 
.t. 

I 

16.7% : 
~ 

1 

83.3% ' 
. -
100% I 

I 

Count 

5 

6 

Q62 - IDid you anstaU any of that equipment WITHOUT applying for a financial 
nnce~tnve throUJ!gh an energy efficiency program? 

# Answer I 
I 

%I Count 
.. - - -+ ------ - -- - --t--- -- -- . - . 

2 

1 
Yes ~ 

- -- -1·- --
1 

No : - - ... 

-_----_-- ~~:~:~l- - -- : 
I 

Total i 1oo% 1 

Q63- Dod a program representative provide on-site assistance in planning and 
specifying equipment for your project completed at [Field-LOCATION]? 

# Answer % Count 

Yes 20.0% 2 .. . ··- -· - .. .. .. -·- ·- - ··-· - -

2 No ! 80.0% 8 
t - ... . -- ___ .. , - -- - - . -
I 

Total 100% 10 
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Q64l - JH[ow dlnd t~e Snte VBSDt affect your decDSDOKll to iKDSta~~ the energy saving 
equnopmeu.ut t lln21tt yoQJl ~recenved 21n incentive for? 

# 

2 

3 

4 

I 
I 
I 

Answer ~ 

Critical effect- could not have made decision without it 

Moderate to lar~e eff~c! _on decision · 

Small effect on decision 

___ ~~ut di~ not affect deci~io~ 

Total 1 

% 

0.0% 

0.0% 

. IOO.O% : 

0.0% ~ 
1oo% I 

Count 

0 

0 

2 

0 

2 

Q65- Wbo h:DstaUed your program-qualified equipment or efficiency upgrades? 
W3!s nt ..• 

#' Answer · %I Count 

I Your own staff . 7.7% I ··- ·- ···---- - - i . 
2 1 A contractor you've worked with before 1 84.6% ~ 

A contractor recom~~~~:; ~y ~ou!_~pp~lac!>_i~ Powe~~nc~_n!~~~s pro~Dl, __ 0.0% 

1 . _ ~ new contractor that som~~n_~ els~ec~f!lmended t . 7. ~~ . 
5 
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Someone else_1 ~-0~- 1 -
Total ! I 00% I 

II 

0 

0 

13 
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Q34l - 1f~ne l!llext qQUestao~s are about yo~r decisnon to [FieM-:DNST ALLl) the 
(lFoe~dl-MAJ_MEASURE_EJF'FIC][ENTl] at tbe facility iocated at [Field
LOCA1'][0NJ. Befoire PARTU:CJPATING in the !Program, had you completed 
a nnoject simi~ar to the [Faeld-MAJ_MEASURE_.EFFICIENT1] (Faeld
Jl:NSTALlLEDll at title [Fie~d-LOCATION] location? 

# Answer 

Yes 

No 2 

98 Don't know 

Total 
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%! 
- ~ 

30 .8~ ~-
61.5% 1 

7.7% 1 

100%l -

Count 

4 

8 

13 
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Q85 Wft]y dud you decide to [Fie~d-:nNSTAlLLlJ the [Foe!d-
MA.U_M.IEASURE_lEFFiCIENTl]? P~ease seDect all that appRy 

# Answer % Count 

2 

3 

0 

i 
To replace old or outdated equipment . 69.2% , 

· - • • • •• ·-· I I 

As part of a plann~? r_~modeling, build~_ou!>_ or expansion J I5.4% 

To gain more ~o~l!~l over how t_he e9~ipment was used 0.0% 

9 

2 

0 

4 1 The maintenance downtime and associated expenses for the old equipment w~re IS.4% 2 
too h•gh . 

5 

6 

7 0 

8 

9 

10 0 

t 
11 

I 

12 I 
i 

13 ' 

14 ,. 
15 

Had proces~ problems a~? w:_re seeking a solution ; 0.0% 

1
~ 

To improve equipment performance 1 46.2% . - ··. -- - - -· .. --- t 1 

To imp_:~ve the product qu~~!i¥ t 53.8_% i 

_To comply :vith codes~t bJ r~~ulatory agencies ~ 0.0% 

To comply with organizational policies regarding regular/normal I 0.0% 

. - . . -------- · - mainten~~re~J~c~men;~Jic~· r 7 ;% 
. _ .. _ T? get ~~ jnce~tive ~~~ the pro_gram J _30.8~ . 

: 
_!o protect the enviro!:ll"ent j 23.1% 

__ !~ re~~:e ~nergy c_C?_sts I ~~.6% 
1 

i 
To reduce energy use ; 53.8% 

- --- - - · I- -
0 

__ .9th~r g>_lease sp~cify)_ 7.7% 

0 

6 

7 

0 

0 

4 

3 

11 

7 

Total 1 00% I 3 
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Q86 - Wll.nel!ll dludl you fi rst ~earn aboii.Dt Appalachaan Power's energy effidency 
nllllcel!lltnves? Was ot BEFORE or AFTER you finaHzed the specgfications of yoUJr 
p~roject, Dllllc0udill1lg t he efficiency level and the scope of the project? 

# Answer 

Before 

2 After 

98 

I 
1 

- -- _%.}-
76.9% t 

7.7% 

Count 

10 

2 

13 

Q87 Dod you have plans to [Field-INSTALL!] the [Field
M A.J_MEASURE_EFFICIENTl] at the [Field-LOCATION} location before 
p~utncipatong in the program? 

I 
# Answer %' Count 

----- - . . . . - - - · t 

Yes 91.7% ! 1l - · - - - --4 

2 No 8.3% I 
- -- --- .. -· t - --- --- - . 

Total 
: 

too% I 12 I 

Q88- Would you have gone ahead with this planned project even if you had not 
participated in the program? 

# 

2 

98 
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Answer 
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Count 

63.6% 7 

9.1% 

27.3% 3 

100% 1 11 
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Q89 - Prnou- to compDeti~rng this project, did you have prevaous experience with 
tlhle nnogram? 

# Answer ' 

Yes · --- - -. 

2 No 

Total 

% : 

15.4% 

84.~% i 
J00% I 

Count 

2 

1.1 

13 

Q9] -Dod! a program representative or other Appalachian Power representative 
recommend that you [Field-INSTALL!] the [Fneld
MAJ_MEASURE_EFFICIENTl] at the rField-LOCATION] location? 

I I 

# Count A~swerl %1 - - ·- ------

Yes 20.0~ 2 -- - --

No r 80.0% 8 
- - - --- - -

Total 100% 10 

2 

Q92 - H the program representative had not recommended [Field
INSTALL.lNGI.] the [Fieid-MAJ_MEASURE_EFFICIENTl], how likely is it 
that you would have [Field-INSTALLED!] it anyway? 

# 

2 

3 

4 

98 

Answer 

Definitely would have ${e://Field/INSTALLEDI} -- - - - - -

Probably ~ould ha~_e ${e://Fieldfl!'iSTA_LLED1} 

Probably would no.t have ${e:~~i~ldllNSTALI:.ED1J 

Definitely would n9t have ${e_:/f!:~~ld!INSTALL~DI} 

I 
Don'tknow 1 

I 
Total I 
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~ ~ Count 

46.2% 1 6 

38.5% I 5 
l 

0.0% I 0 

0.0% 0 

15.4% 

100% 1 

2 

13 
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Q93 - llf tllne program energy advosor or trade any that nnstaiRed your equopme~t 
llnad uuot recom me~rndedl [Field-INSTALLING 1] the [Foeld
MIAJl_MEASURE_EFFliCIENTl], how likely RS at that you would have [Fse~d
KNS1I' AILlLEIH] at anyway? 

# 

2 

3 

4 

98 

I 
I 

Ans~~j _ %: 
J?~finitetx ;-vould have i ___ _ 0.0% l 

. I 
Probably would have 1 0.0% · 

Probably w~:;~ not hav~ 1·. 0.0% ~ 
. - .. - - . 1 . . . j 

I 

___ Definitely_~o_uid not have_f . 0.0% ~ 
I 

Don't know 0.0% : 
• 

Total 

Count 

0 

0 

0 

0 

0 

0 

Q94- Would your organization been financially able to [Field-INSTALL!] the 
[FneBdl-MAJ_MEASURE_EFFICIENTl] at the [Field-LOCATION] location 
wotlhlout the financial incentive from the program? 

# 

2 

I 

Answ~r I 
Yes l 

-=--. ~~ I -
Total 1 
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%1 ·--· . +· 
I 

- · _ J OO.O% l __ 
i 

o.o% I .. ---· - - t . 

100% 
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9 

0 

9 
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Q95 - 1ro co~rnfurm, your organization would NOT have aUocated the fu.mcDs to 
COIDI!)~ete a SBIDR~3lr energy saving project if the program incentive WaS B'DOt 

avanllalbOe. l[s tftlat correct? 

Answer %~ Count 
---- -~ 

... --

Yes : 0 .0~ 0 

No 0.0% 0 

# 

2 
··- - -

l 
Total ] 0 

Q96 - If the financiaU incentive from the Appa~acbian Power-offered program 
Jmadl l!liOt been avaHabVe, bow likely is it that you would have [Field
]NS'fALLEDl] the [Field-MAJ_MEASURE_EFFJCIENTl] at the [Field
LOCATION] Vocation anyway? 

# 

2 

3 

4 

98 

Answer 

. De_fJ?ite_!y wou !~ have ~ { e://Fie_ld~INST _:\LL_~D 1 }_ 

Probably would have ${e://Field!INSTALLED1} 
- . .. - - - · . 

Probably wo~ld not have $~e://Fiei~~TAL:LED1} 

. _J?efinitely w~u!d not ha~e ${_e:/IF_ield~~T~I::-LED1_} 

Don't know 

Total 
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I 
I 

%~-Count 

. ~~:5~ t 5 

38.5% I 5 

o.o% I 0 
- T 

--~:..0% l 0 

23.1% I 3 .. I 
100% I 13 
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Q98 - We WOIIJ~d! like to know whe~her the avaniabmty of nlllformation and! 
lfnnumcoa~ nnceii'Utt:ives through the program . affected the quantity of [Fueld
MAJI_MIEASURE_EFFliCIENTl] that you purchased and [Foeld
liNS1rA1LLlEDl) at the [Field-LOCATION] location. Did you purrclhase a~rnd 
nll1lstall~ morre [FieDdl-MAJ_MEASURE_EFF:ICIENTl] than you otherwnse 
wo~W Ddl lrnave without the program? 

# 
I 

_ ~~s-wer J 
I 

Yes I 
. ·-- - · I 

2 No, program did n<;>t affect q_~antity purch~~d-and i_!lstalled . I 
98 Don't know 

Total I . 
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% Count 
. I 

53.8% . 7 

38.5% i 5 

7.7%_] 

1oo% I 13 
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Q99 - We wou.o~d ~nlke to know whether the avaHabmty of informatiol!l and 
fntroaDlldaD otroceDJl toves thr·ough the program affected the level of enell"gy effodeDJlcy 
yolln chose for [Fne!d-MAJ_MEASURE_EFFICIEN'f.l) at the [1Foe0d
JLOCA1'ION] Docation. Dod you choose equipment that was more ell]e1rgy 
elffDcneDl! tt" tllnan you would have chosen because of t111e program? 

# Answer % 1 Count 
, . 

1 Yes I 23.1% 3 

2 69.2% : 9 No, program did ~ot affect level o~ efficiency chosen for equipment. I 
' 

7.7%1 3 Don't know 1 
. - - j - r-

I 

Total I 
I 

100% 13 

Qno:a - We wouJd like to know whether the availability of information and 
fnnai!Uda~ incentives through the program affected the timing of the [.Fie!d
MAJ_MEASURE_EFFICIENTl] project at the [Field-LOCATION]. Did 
you [Field-INSTAL.Ll] the [Field-MAJ_MEASURE_EFFICIENTll earlier 
tB~an you otherwise would have without the program? 

I 

I 
# -~-swer j % Count 

· - ·- - . -

Yes i 53.8% 7 
~----· - - - . . - . . ~-

I 

2 No,_ prow~m did no~ affe?~ -~~-not affect tim i_!l~ of J?f~ject. 38.5% 5 
1 

98 Don'tknow i 7.7% 

--- .Total I 
100% 13 
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Q]02- Wllnem woUJ~dl you otherwose have comp~eted the project? 

# 

2 

3 

4 

5 

98 

l . -

Answer . 

Less than 6 months later 

6- 12 months later I 
1-2 years later 

r----

3-5 years later 

More _t~an 5 yea':S later 

Don' t know 

Total 

I 
%1 

I 
14.3% i 

l 

28.6% I 
14.3% i 

' ~ 

28.6% 

0.0% 

I _1_4.3% l 

1oo% 1 

Count 

2 

2 

0 

7 

Q103- Before PARTICIPATING in the program, had you completed a project 
samiiar to the [Field-MAJ_MEASURE_E.FFICIENT2] [Field-INSTALL2] at 
t~e [Field-LOCATION] location? 

# Answer j % Count 
. . -- - -

1 _ Ye~~- 0.0% 0 -- - -- -- ---
2 Not 0.0% 0 --- --- -.-1-- -· -
98 Don't know 00% i_ 0 

- - ··· 

Total 0 
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Qli04 Why dlid yoQ.ll dledde to [FueDd-INSTALIL2] tnne [JF'nehli-
I\1IAJJ_MlEASURE_lEFFICIEN'f2]? P~ease se~ect aU that appDy 

# 

2 I 

3 

4 

5 

6 

7 

8 

9 I 

JO I 

13 • 
I 

14 ! 
• 
I 

IS I 
I 

98 l 

Answer I % ' Count 

To re~l~ce_ old or outdate~ __ eq~ipment . 0.0% l 
As part of a planned remodeling, build-out, or expansion j 0.0% I 

- -- • - - - • - I 1 

To gai~ :r!.ore control o~e!:_ ~?W the equipme~ was used , 0 .0% I 
The maintenance downtime and associated expenses for the old equipment were · 

0 
oo/ : 

h' h I - ;ro _ _ _ _ _ _ _ _ _ too _ ~g_ I l 
Had process problems and were seeking a solution 0.0% I 

. . - - - . ! 

___ To improve equip_m~nt P.erfonnance [ 0.0% j 

To improv<:_ the_p~?~~ct quality ~ 0.~% ! 
To comply with codes set by regulatory agencies • 0.0% 
. - -· - - - -- . - f 

To comply with organizational policies regarding regular/nonnal l 0.0% · 

. . . -_ - ·· . ~aint~nan~e/re~lacementpo_!icy -~ 0.0% ! 

To get an incentive from the program ! 0.0% - · .. --- - - - 1 ----
.. _To protec~ t~e environm~~ ~ 0 .~% . 

To '::duce ene~gy costs I 0.0% __ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

T<:> r~duce_e_!l~ID:' use t O.O_o/~ _ __ 0 

Other (Please speciry) 0.0% 0 
- · - - - -

Don't know . 0.0% 
l 
I 

Total! 

0 

0 
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Qli05- WBDen dod you first ~e~un about Appa~achnai!D Power's energy effnciei!Dcy 
uUllcel!lltnves? Was it BEFORE OB" AFTE.R you fi111alnzed the spedficatioUDs of yoo.nr 
prroject, ollllcllumdang the effidency Bevel and! the scope of the project? 

I 

# An~~r I % 1 
1---

Count 

Before 0.0% . 0 ·-· 

' ' 

After o.o% I 0 

-~~~ I Don't know 0 

2 

98 
I 

Total I I 0 

Q:D.07- Would you have gorne ahead with this planned project even if you had 
llllot particnpated in the program? 

# 

2 

98 

Answer 
----

Yes ------ . . 

No 
- ·---

Don't know - - .. -· 
Total 

-~ - 1 Count 
-· - .. -·-

0.0% 0 
·-

--o~~% I 0 

- - --- _QO% I 0 

I 0 

Q108- Prior to completing this project, did you have previous experience with 
the program? 

# 
Answer l-- ~4- Count 

::~ 
0.0% . 0 .. 

-~~%r 0 

Total 0 

2 
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Q]09- How nmportant was prevuous experieR]Ce w8tlll the Appahndnian J?ower
olf.feredl program in makang yo~r dedsnon to [Fne~d-INS1I' AlLlL2] tbe [1Fie~d

MAJJ_MEASURE_EFFICIENT2] at the [FgeJd-LOCATION] location? Wou~d 
youn say tftua~ it was ... 

i 

# 
Answer 1 % / Count 

t 
I 

V~ry important _ _ O.O% _j_ 0 

2 S?~~what_ important __ 0.~%. i 0 

3 Only slightl~_important 0.0% 1 0 

4 
I 

Not at all important : 
----- ,--- . 

0.0% : 0 

98 Don't know i _0.0% l· 0 
.. -· -- - . I 

i 
Total 1 0 

QH.O - Did a program representative or other Appalachian Power 
representative recommend that you [Field-INSTALL2] the [Field
MAJ_MEASUR.E_EFFICIENT2] at tbe [Field-LOCATION] location? 

# Answer % Count 
I . 

Yes 0.0% 0 - ... ·--- -··- ·-
2 No O.Q% t 0 . 

Total 0 
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Q! Ali - U tllue pu-ogram representative had llllOt ~recommended [1FieDd
IINS1I'AlLJLliNG2] t he [Field-MAJ_MEASURE_EFFiCJlENT2], Blow ~ilke~y us nt 
tihlat you would linave [Faeld-:nNSTALLED2] it anyway? 

# Answer ; % Count 

Definitely would have ${e://Field/INSTALLED2} i 0.0% 1 0 ... - . -- --· r 
0.0% 0 Probably would have ${e://Field!INSTALLED2} 2 

. - -- - -- -

Probably would not have ${e://Field/INSTALLED2} 1 0.0% I 0 
·· - .. . - - . - 1 - .. ' 

3 
I 
I 

4 Definitely would not have ${e://Field/INSTALLED2} 1 0.0% 0 
·- - . .. 

Don't know I I 

0.0~~ 0 
' 

Total I I 0 

98 

Ql12 - If the program energy advisor or trade· ally that installed your 
equipment had not .recommended [Field-INSTALLING2) the [Field
MAJ_MEASURE_EFFICIENT2], how likely is it that you would have [Field
INSTALLED2] it anyway? 

# 

2 

3 

4 

98 

-- - - . 
. __ Answer I 

' I 
__ _ _!>~fi_nitely_ w~uld_ hav~ 

Probably would have 1 
P~o~ably ~~mid not haye __ 

Definitely ~o~ld ~ot hav~ i 
Don't know -- --.. . - - · . . 

Total I 
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% Count 

0.0% 0 

0.0% 0 . - - I 
I 

0.0% I 0 
1 

I 
Q:O% I 0 

0.0% i 0 . 

I 0 
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Qli ]3- Woadd your organization been fiB"Ballicia~Hy ab~e to [JF'ield-:DNSTALL2] the 
[JFoe~d-MAJ_MEASURE_ElFFICIEN1'2] at the [FneDd-LOCATION] Docation 
wo~lhloud the fi111ancia~ oRcentnve from the program? 

# Answer % 1 
I 

Count 
- r - . 

I 
1 Yes I 0.0% 0 ·- . 

2 
I 

No ! 0.0% 0 

Total 0 

Q] li4 -To confirm, your organization would NOT have allocated the funds to 
comp~ete a similar energy saving project if the program incentive was not 
~wannab~e. Is that correct? 

# 
I 

%t Count Answer 

Yes 0.0% 0 
t 

2 No 0.0% 0 
- -·- -- ·- - -· 

Total I 0 
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Qli]5- U the fiuumdan nuucentnve from tthe AppaRachnalll Power-offered program 
llnadl ltliOt beell'8 avao~ab~e, how ~nkeRy DS at tfluat you WOto~d have [Foe~d

liNS'fALLED2] time rFneidl-MAJ_MEASURE_ElF.FICIENT2] at the [Fne~d

LOCATION] Docatoon allllyway? 

# Answer %, Count 

Definitely ":~ul_d_ ~ave ${e://~~eld/INSTAL~E_!)2} l 0.0% i. 0 
; I 

2 Probably would have ${e://Field/INSTALLED2} : 0.0% .! 0 

3 Probably wo~ld- n:; ~ave $ { e;//Fiel~INST AL~E~2} I 0.0% I 0 
• . • . -- - • - 1 t -

4 Definitely would not have ${e://Field!INSTALLED2} ~ 0.0% j 0 . . .. -·-- .... 
I I 

98 Don't know ! 0.0% I 0 . 
Totat l 0 

Q].17 - We wouDd Hke to know whether the availability of information and 
fnnanllcial incentives through the program affected the quantity of [Field
MAJ_MEASURE_EFFICIENT2) that you purchased and [Field
INSTALLED2] at the [Field-LOCATION] location. Did you purchase and 
QnstaU more [Field-MAJ_MEASURE_EFFICIENT2] than ·you otherwise 
would have without the program? 

# Answer I % Count 

0.0% j 0 

_Q.~% i 0 

0 0.0% ' 
.. I 

I 0 

2 

- Yes l 
No, program did not affect quantity purchased and installed. I 

.. . ·-·- -·· - ··· --· - ----· - ' 
' I 

~~n ·~ know 

1

, 
Total 

98 
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QJl ns - We WOIU!~d nu ke to lkunow whether tbe avao~abn~Dty of informatOOI!'a all]d 
fo ll1l.3lllllcR31 ~ iunce~rntvves through the prog~ram affected! the ~evei of energy efficie~rncy 
yollll d nose fo1r (Fneld-MAJ_MEASURE_EFFICIEN'f2] at time [Field
lLOCA 'fiON] Hocatoon. Dod you choose equipment that was more energy 
elffnc8e~rn t t&D a111 you wou~d Dnave chosen because of the program? 

# Answer i % , Count 

I 
Yes 0.0% : 0 

2 No, pr~gram did not a_ff~ct level of e~ciency chosen for equipment. ! 0.0% I 0 
I t 

98 Don' t know ! 0.0% I 0 
i 

Total : 0 

QJl20 - We wouid Dnke to know whether the availability of information and 
fn111andal incentives through the progr·am affected the toming of the [Field
MAJ_MEASURE_EFFICIENT2] project at the [Field-LOCATION]. Did 
you [Field-INSTALL2] the [Field-MAJ_MEASURE_EFFICIENT2] earHer 
than you otherwise would have without the program? 
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Q]2] - Wfl]e1111 woUllBdl yoUll othenvuse have comp~eted ~he project? 

# 

2 

3 

4 

5 

98 

Answer ! . 
Less than 6 months later - -

6-12 ·months later 

___ -~-2 years later __ 

3-5 years _later 

More ~-~-~ years later 

Don' t know 

Total I 

' ' % , Count 

O_.O%_j 0 

- - ~~% 1 - 0 
I 

0.0% : 0 . 
I 

0.0% i 0 

0.0% ' 0 -- - . I 

--- - ~-0% l 0 
I 

0 

Q122- Sonce you completed the incentive project, have you installed any energy 
efficnent equipment at a facilitY that receives electrical service from 
Appa~achian Power and that you DID NOT get a rebate or discount for from 
Appalachian Power? 

# Answer I 
Yes 

2 No, not that you are_ aware of 
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Total 

.. %I __ Count 

7.7% r , 
92.3% I 12 
- · < 

100%1 13 
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Q]23- Wlhlat addlfit iollllall eneu-gy effncnel!llt eqanipme01t have yoQII BlllstaiHed? 

# 

2 

3 

4 

5 

6 

7 

8 

96 

99 

Answer j 
! 

__ . . _ Lightin~ I 
Lighting con~ol~ or occ_upanc~ sensors · 

LED exit signs 

Unitary or split air ~onditioning syst~~ or ~hiller 

ENERGY STAR Room air conditioners -
Efficient motors 

·-

Refrigeration eguipme~t (including L~D ca~~ lighting) 

. !<itchen equipmen_t_ 

~?methi~g else (~lease d~scribe) 

Didn't ~l?lement ~y ~~~su~~s_ 

Total 
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I 

% 1 
' 

Count 

100.0% 

1
~ .. 

0.0% 0 
t 

o.o% I 0 

0.0% 0 

0.0% ' 0 
I 

0.0% 0 

0.0% 0 

0.0% : 0 

0.0% 0 

0.0% 

10~% I 
0 
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Q]24l- Wltny dlndiiiU't you receave aiiUCelrDtives for those »terns? 

# 

2 

3 

4 

5 

6 

7 

8 

96 

Answer 

Didn't know wh~ther equipment qualified for fi~~-ncial incentives 
t 
I 

Equipment did not qualifY for financial incentives i 
· - - · " t . 

Too much paperw?!k !or the financia! incent_ive appl~~tion , 

Financial incentive was insufficient I 
1 

Didn't have time to complete paperwork for financial incentive application , -- - --- - --- r 

I 
%1 

o.o% I . 
0.0% j 
0.0% 

0.0% 

0.0% 

Di~n't know about financial incenti~es until after e9~ipment :-vas purc~~se~ J 0.0% 
I 

We di~ receive an i~ce~ive_ j 0.0% 
I 

The P!owam ~~s out _of funds ' 0.0~ ~ 

__ Other (Please specifY) _0 .0~ ~· 
Total 

Count 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Q214- After your project was completed, did a program representative inspect 
the work done through the program? 

I 
# A~s~e~ I 

Yes 1 

No r 
Total 

2 
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% i Count 
- -- t 

I 

42.?~~1 ---- - 3 

57.1% I 

. --- l 4 
too% 1 7 
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Q2] 5- Usnung tlhe s~a~e wllnell"e] means you compRete]y disagree and 5 means you 
comp~e~e~y agree, pfiease !l"ate your aglt"eemel!lt wuth the foRllownng statements: 

# 

2 ' 

I 

Question ! 

The inspector 
was courteous 

The inspector i 
was efficient ' 

1 - Completely 
1 

! I I 
2 1 ., 3 J 4 . I di~agree j 1 ~ : - _ t 

0.0% ! 0 0.0% . 0 0.0% i 0 ! 0.0% ; 0 : 

I - [ I j 1 - 1 I -
0.0% ,I 0 I 0.0% 0 . 0.0% I 0 0.0% : 0 ' 

: I I I . I 

Completely , T 
1 

agree I I ota 

100.0% 3! 3 
100.0% 131 3 

Q2]7 - [n the coR:Drse of dlonng tlltis project did you have any interactions with 
program staff? 

# Answer ! 
' 

. Yes 1 
2 No j_ 

Tota1 1 
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% Count 
~ t •· 

72.7% 8 
. - . -

27.3% 3 ·--
100% 1 11 



Virg~a C&I Portfolio 2021 EM& V Report 

Q2ll8- 1Usnrrng a sca ~e where li means comp~ete~y d[gssatisfied and 5 means very 
satnsfnedl, !!now satosfoedl au-e yo~ w ntb: 

# Q . Very 
uest1on d ' . fi d 1 I ISSatiS e 

i 

2 

how long it ! 
took program I 

staffto I 

address your . 
questions or j 

concerns : 

how 
thoroughly . 

they· 
addressed I 

• I 
your question · 

or concern 1 

t 
the 1 

• i 

3 1 eqmpment 1 

that was J 

installed , 
I 
I 

i 

I 
the quality of 1 

4 the i 
installation ~ 

1 

the steps you I 
5 had to take to I 

get through I 

the program : 

· the amount of I 
1 time it took to 1 

6 ' get your 

1

· 

rebate or 

incentive I 
the range of 

7 
: equipment 

that qualifies · 
for incentives · 

i 
8 

; the program, . 
overall 

0.0% 

0.0% 0 

' i --1 
I I I 
I 1 

o.o% o I o.o% i o · 
I I 

0.0% 0 I 0.0% I 0 

' t . t--

I 
0.0% 0 0.0% ' 0 

I 

: 
I 

0.0% 0 ! 0.0% : 0 

0.0% i 0 : 0.0% t 0 : 
I I 
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3 4 
: satisfied/5 : II ~ very 

; ; . 

0.0% i OJ 12.5% ! I i 87.5% · 7 i 

I
. ·- J l 

I : 
I I 
I I 

0.0% · o 0.0% ; o 1 

I 

0.0% 0 ' 9.1% 

100.0% ; 8 
I 

·1 i 
90.9% 

1 
10 I 

Total 

8 

8 

II 

0.0% 0 undefined 

9.1% 0.0% 0 

)6.7% 2 16.7% 2 I 

j 
- • f 

0.0% ' -~~0.0% 3 

0.0% 0 133.3% 4 ! 

160 

66.7% 8 

I 

70.0% I 7 I I 

66.7% 1 8 

11 

12 

10 

12 
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Q220 - Not nrnd!llldlnrrng ~nghtilllg equipment, ns there any other energy efficient 
teciiDO'Ilo~ogy orr eqplllopmellllt tlhat the program DOES NOT offer an uncentive for 
tilllat YOUll WOUJl ~d ~ilke to nnsta~! Dill your !facility? 

I 

# Answer I 
I 

- - Yes ] 

No i 
Total 

2 

% ; 

1 
25.0%' 

75.0%j__ ··-

100% ~ 

Count 

3 

9 

12 

Q2211. - What el!]ergy effident technology or equ~pment are you interested in 
n1111stamng that tltae jprogram does not ·offer an incentive for? (Select all that 
applly) 

# _ . . _ Answer ___ _ % j . 

2 

3 

4 

5 

6 

7 

C&I Program Participant Survey Results 

Motors or drives j 0.0% 

R~frig!~ation ~q~_pmen~ ~.3% t . 
. __ . _Kit~hen eq~ipme~~ I' -~-0% -· 

Agricultural equipment 0.0% 

Compressed air equipment 33.3% 

Someothertypeof~uipment I -oo~.J 
I I 

Total 1 I 00% 1 
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0 

0 

0 

0 

3 
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Q224J D Wlluat os tllne tyiPe of work that younr firm or organization does at [Fneld
JLOCA'fliON]? 

# 

2 

3 

4 

5 

6 

7 

8 

9 

10 

' 
!· 

Answer 

Industrial 

Restaurant~not fast_ f?od 1-
Fast food restaurant 

Retail~ 
- Office J 

Gr<2c~ry and conve_nience 11 

School - - - - . 

Lo_dgin~-· 

Warehouse 

Other 

Total 

% , 

25.0% I 
I . 

0.0% I 
j 

o.o% I 
-- t 

25.0% 

0._~% j 
8.3% 

8.3~ t 
0.0% 
··- t 

0.0%! 
1 
I 

33.3%: ---- I 
100% . I 

Count 

3 

0 

0 

3 

0 

0 

0 

4 

12 

Q226 - includDng aU the properties, how many separate work locations does 
you1r organization own or lease space in, in Appalachian Power territory? (A 
work locataon may consist of multiple buildings in close proximity to each other, 
sUBcb as a university campus- please indicate the number ~f locations) 

# Answer j % 1 Count 
- - - .. I T -

0 o' 22.2o/~ 2 . - t . ·- _4___ -

' I 22.2% ; 2 
I - -- -·- -1-----

2 I 2 22.2o/J 2 I._ - -- - . --- -

3 3 11._1% . - · -

13 13 __ I 1.1% I 
50 50 ! ) 1.1% 
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Total I 100% ! 9 
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Q22.7 - IHiow mrnauny squ.aan·e feet (Dndloor space) us the part of the property at 
[JFoeOd-LOCA 'IT'iON] tl:uat yoUlln- firm or organization occupies? (If your firm or 
on-gal!DozatfiollD occupies tftlle eiBton-e propertty, andkate the total size of that 
pn-open-cy.) 

# 
I 

Answer I 
- t-·--- -

I 

% 
·t-

Les~ than ~_,000 j . . ___ _ _0.0% l . 
2 

3 

4 

5 

6 

. 7 

8 

9 

10 

I 

5,001 to 10,000 1 

- - - ·r 
I 

10,001 to 20,000_ ~- _ 

20,001 to 50,000 : 

50,001 to 75,000 - . 

75,oq 1 to 1 _9_~q~9 1 
I 
I 

100:001 to 25~,009 j -·- . 
250,00 l to 500,000 
---- - - .. -· - -- -

500,0~ ~to 1 ,000,000 ·f _ _ 
More than I ,000,000 

Total 
1 
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25.0% 
~ 

12.5~ -~ 
I 

37.5% 

0.0% ' 

__ 1_2_.5% i 
i 

12.5% ' 
-. I 

- · ~0-~ j 
__ _1!:0~ ~ 

0.0% ' 

100% i 

Count 

0 

2 

3 

0 

0 

0 

0 

8 
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4.2. C&I Standard 

Qn - W hat os your job tat ~e or roDe? 

# 

2 ! 

3 

4 

5 

6 

7 

8 

9 ' 

I 
Answer ~ 

- - I 

Facilitie~~anager_J _ 
Energy Manager 

-

Other facilities management/maintenance position 
- - - - . : 

Chief Financial Officer I 

__ Other financial/ad~inistrative po_sition _l 

. Propriet~~9wner J 

.. _ Pre:id~~!f.CEO 1 

-. --~ .. ·~·'- ! 
Other 

Total I 

C&l Program Participant Survey Results 

2021 EM& V Report 

I 
o/! ! o I Count 

I 

25.0% i 
' 

0.0% I 0 
I 

0.0% 0 

__ ??·0% I 
___ o.o% I 0 

]5.0% i 
0.0% I 0 

-;50% 1 
-

0.0% 0 

100% 4 

165 
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Q49 - Jliow (JDd you FffiST Hearn about Appanachuan Power's nncentives for 
effndent eqa:acpmerrnt or upgrades? 

# 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

] 1 

I 

Answer j 

From a Trade Ally, c~mtract?r, eq~ipment_yendor, o~ ~m~r$Y cons~~~nt 

A Small Business Direct Jnstall Energy Advisor ! 
From an Appalachian Power Account Rep;esentative 1 - . - .. . .. . 

' 

From~ p~ogram representativ~ ~ . 

~~rough an ~ntemet search ., 
I 
I 

At an ev~nt or trade_ ~ow t 
Received an ~mail blast o~ electroni~newsletter from ApJ?ala~hian P<?wer 

From social media post (Facebook, Twitter, Linked.In) I ·- - - - . -- ., 
_·From the ~ppalachia~ ·P~we~_pro~ra~ websit~ 

I 

_ _ - - · From ~_ien~s or c<;>~lea¥ues I 
I 

Other I 

. - - . Total j. 
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%1 

75.0%1 

0.0% II 

25.0% 

0.0% 1 

o:o% I 
0.9~ l 

Count 

3 

0 

0 

0 

0 

0.0~- 1 - - 0 

0.0% 0 

0.0% 0 

0.0%1 o 
0.0% 0 

100% 4 
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Q55 - lReg~ndnng YOUlllr orgauuozatoorn's dledsootrn to paraocipate Dill the nnce~rntive 
program, who oo1otiated the dosca..assio~rn abmd the otrncentuve opportumoty? 

# Answer l % Count 

2 : 

3 

' 
41 

Your organization initiated it 125.0% 

Y ~: vendor ~r. ~o~tractor ~~itiated it .; 7 5. ~% I 
The idea arose in discussion between your organization and your vendor or i O.O% I 

c~ntractor : 
I 

Other (Please specify) ; 

Total ! 

i 
0.0% ' . 
1oo% 1 

3 

0 

0 

4 

Q56- Which of the foUowing people worked on completing your application fo~ 
program incentives, including gathering required documentation? Select all 
that apply. 

# Answer I 

2 

3 

--~ours:~-~ 
- Another. ~~~ber of y~ur co~pan~ I 

4 

5 

6 

C&I Program Participant Survey Results 
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A contractor ----- . 

~n _eq_uipm:nt ~end_?r 

A de~i~ne~_or architect 

Program Representative 
. - . -

Total 

167 

I 

% Count --· l .. 

50.0% ' 2 
l 

25.0% 1 
I 

0.0% I 0 
-~ 

I 

50:~~i 2 

0.0% 0 

0.0% i 0 

100% ! 4 
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Q57 - 1fll:nilllko111g back to t!rne appllncatiollll process, p~ease rate the daroty of 
oUJifol!"matoOilu OIIU how to compiete the app~ucatDon usiung a scaDe where ll means 
unot at a D ~ dea1r ai!Ddl 5 nneai!Ds compDeteJy cBea1r. 

# 

2 

3 

4 

5 

Answer I 
I 

I - Not at all clear 
- • • I -

2 • 
I 

3 ' 

.. 41 -
5 - Completely cieru: f 

Total I 

% : 

o.o~. t 
o.o% I 

·t-

0.0% ! 
+ --· 
! 

50.0% l 
I 

50.0% ; 

100% i 
I 

Count 

0 

0 

0 

2 

Q59- Dud yoao know tbat Appaiachian Power provides standard incentives for 
l!lOIIU-Hghting equipment such as compressed air efficiency improvements, 
effodent refrigeration equipment, and efficient heating and cooling equipment? 

# An~~~rj 
Yes 

- - - -

. T:~ t---2 

ex j· - ·- --- -- . - 0 - - . 

0.0% 

: ~~% L 
I 
I 

Count 

0 

0 

0 

Q60- Wouid you like the C&l Standard .Program team member to contact you 
about these other energy efficiency opportunities? 

# Answer 

Yes 

2 No 

Total 

C&I Program Participant Survey Results 
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% 

0.0% 

0.0% 

168 

Count 

0 

0 

0 
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Q6n No~ nlllldlllldlni!Ug ~llle project compDeted th.JroQIIgh tbe [Field
]PlROG.IRAM_NAM.lE] program, Uuas your organization amrcbasedl a~rny 

sngllll nfDcaun~ eune~rgy eJffncDellllt equn opment iuu tllle last three years? 

Answer j __ % , Count 
I 

# 

Yes 75.0% 3 

2 No I -=-_25.0% l 1 
t 

--

Total i 100%' 4 

Q62- IDnd you onstaH any of that equnpment WITHOUT applying for a .financial 
Dl!llCellllt.D.ve through a1rn energy efficiency program? 

# ARswer j % ' Count 
_._ .. 

I 

Yes 1oo.o% I 2 
-- - -l -----1 -
No I 0.0% 0 -- --·· 2 

I 
Total ; 100% 1 2 

Q63- Did a program representative provide on-site assistance in planning and 
specifying equipment for you~ project completed at [Field-LOCATION]? 

# Answer I I 
% 1 Count 

Yest _. +·· 
75.0% i 3 - -- - -+ - · 

No -- ~5 :0% j I 
- - -

2 
I 

Total 100% i 4 
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Q64J - lHiow dndl tllne snte vusnt alffect you.or dedsioll» ~o instaU tine energy saving 
equ.onpmerrnt tllnat yollJl received arm nncerrntDve for? 

# Answer % ! Count 

Critical effect- could not have made decisi~n ~~th<;>_ut it 1 

I 
33.3% . 

2 Moderate to large _effect o!l_ ~ecision 
. 

0.0% l 0 

3 Small effect on decision ;· 33.3% 1 

. . - 1 . 
I 

4 lnp~t did ~o! ~f!'~ct decision !- 33.3% 1 

Total 100% 3 

Q65- W llw ornstaHied you.or program-quaiified equnpment or efficiency upgrades? 
Was nt .•• 

I 
I 

# Answer I % Count 
I 

I i 
2 

-- - ~ 
Your own staff 1 0.0% . --- - - . . - . -- l " 

-~ c~ntractor ~?u~~~ worked w!!h b~fore l 100.0% 

3 I 
I 

4 

5 I 

~ contractor recommended. ~~ your Ap~~~achia~ Power i~cen~ive~ l?r?~am 

1
~ 

A new contractor that someone else recommended - -- ... - - .. - .. - . .. .. -

Someon~ else ~ 

Total ( 

C&I Program Participant Survey Results 
C&I Program Participant Survey Results 171 

0.0% . 

0.0% 

0.0% 

100% 

0 

4 

0 

0 

0 

4 
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Q84l - The nnext GJI!Destnoans are aboll.Dt yoUJr decisfioll1 to [lFaeld-INSTALLl) the 
flFoeHdl-MAJI_MEASURE_E.!FlFICIENT1] at the facility ~ocated at fField
lLOCA 'JI'JTONj. Befotre lP AR'f!CIP A TING in the program, had you completed 
a project snmnllar to the [Foe~d-MAJ_MEASURE_EFFICIENTl] [Field
llNST AlLLlEDl] 21t tilDe [Fne~dl-1LOCATION} ~ocation? 

# 

2 

98 

_ Answerf _ 
Yes I 

I 

_ No j 

Don't know I 

Total 1 
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' ' 
%; Count 

I 
I 

o.o% I 0 

1oo.o% I 4 

0.0% 0 
r 

too% 1 4 



Virginia C&I Portfolio 2021 EM& V Report 

Q85 W~y dod yoQll decade to [Fne~d!-INSTALL.D.J the [Fneid-
MAJ_MIEASUIRJE_EFJFlfClDENT:U.]? Please se~ect aU that appUy 

# 

2 

3 I 

4 

5 

6 

7 

8 

9 

10 

11 · i 
12 I 

I 

I 3 ~ 

1 

Answer i % I Count 

To replace ~ld or o~tdated equipment 7500% I 3 

As part of a planned remodeling, build-out, or expansion I 2500% 

To gain more c~ntr~l over ho~ the equi~ment was u~:d 1250~~ 
The maintenance downtime and associated expenses for the old equipment were OOO% 

too high I 
0 I 

Had process problems and were seeking a solution ! 000% 
1 

- 0 - - - r 
I 

To improve equipment performance 1 2500% 
- - • · --- • I 

I 

To comply with codes set by regulatory agencies I 
To co~ply with organizational policies re~ardJ~g regular/nonnal_, 

I 

main!enance/repla.cem~n_t _l?_o~cy I 

~ o~~t ~n incentive fr5>~ the prowam 

_

0 

To ~r?tec~ the e~vironment 

OoO% 

0.0% 

Oo~% I 
000% 0 
~ 

000% 

To redu~e ~ner~y_co_sts : 2500% 
I 

To reduce energy use 125°0% 

______ Other (P}e!l~~ sp~ci_fy) f 900_!0 

1

. 

Total ; 100% 

0 

0 

0 

0 

0 

0 

0 

0 

4 
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Qg6 - W lhlenn dlndl yollll fntrs~ ~e2!rnn aboUJ~ Appa~aclllian Power's energy effidei!'Dcy 
nHD eeDtlG:nves? Was nt BEFORE oa- AFTER you fillllalized tlhe specnfications of your 
p n·oject, nm:DmllnHDg t llue e1ffudency lleve.l and the scope of tllle project? 

# 

2 

98 

Answer 

Before 

After 

Do~'t_.know ~ ·--~ 
I 

Total 1 

Count 

50.0% 2 

25 .0% 

25.0% . 

100~ r· 4 

Q87 Dod you bave pBans to [Field-INSTALLlJ tbe [Field
MA.:U_MEASURE_EFFICIENTl] at the [Field-LOCATION} location before 
!Partocipating an the program? 

# Answer • % ! Count 
-- - t 

Yes --·- -- 7?_.0% j_ -- 3 

2 No ------- - 25.~% f-. 
Total 100% i 4 

Q88- Would you have gone ahead with this planned project even if you had not 
partodpated in the program? 

# Answer I 
- ..... _ . j 

1 Yes 
·- - - -

I 

2 No ' 

98 Don~t~ow 1 
Total 1 
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% 
- .. ·----

66.7% -- --

0.0% 

3;o;.f--

Count 

2 

0 

3 
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Q89- JP> u-nou- to comfi}~etnng t ft]us pu-oject, d!id yota Dlave previous experience with 
~nne prog~ram? 

# 

2 

; 

Answer j 
I 
I 

Yes ~ 

No ! 

Total ! 

% Count 

25.0% : . -
75.o% I 

. - -- . , .. 3 

too% 1 4 

Q9D -Dod! a p~rog~ram representative or other Appalachian Power representative 
recommerrnd! that you [Field-INSTALL!] the [Field
MAJ_MEASURE_EFFICIENTl] at the [Field-LOCATION] location? 

! 
# Answer ! % Count 

~ - - . 

. T:l ~----2 

25.0% i . ·- --. ..1 -·-

75.0% 

100% 

3 

4 

Q92 - .If the program representative had not recommended (.Field
INSTALLING!] the (Field-MAJ_MEASURE_EFFICIENTl], how likely is it 
tbat you wou~d have [Field-INSTALLED!] it anyway? 

# Answer % Count 
- - - -4·-·- . - . - - - -

Defi~itely would ha':'e $_{ e://Field!INST ~LED 1} o.o% I 0 

2 Probably would have ${e://Field!INSTALLEDI} 75.0% 3 . . . . . 

3 Probably would not ~~ye ~{~:f/Field/INST~L~Dl} 25.0% 

4 Definitely would not have_ $_{~:1/!i~ld!INSTALLEDI} 
1 

_ 0.0% 0 

98 Don't know 
i 

0.0% I 0 
' ' 

Total 100% ! 4 
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Q93 ~ n1f tllne jprOglr21M evnergy adVRSOr Oil" trade ally that nnstaJied your equipmeDlt 
llu2dl llllOt Ireeommeuuded [Field-INSTALLINGl] the [Field
MAJT_M1EASURE_1EFFJICXEN'f]], how Hke~y us vt that you would have [Field
UN§'I ALIL1ED:D.] nt aimyway? 

# 

2 

3 

4 

98 

I 

Answer j _ 

Defini!~l~ wo~ld ha_v~ -~ .. 0.0~ +---
1 

Probably would have · 0.0% . - - - . . - . t . - - • 
Probably would not have I 0.0% ~ 

Definitely ~oul~_~o! have -. . _ _ _ 0.0% j _ 

Don't know 0.0% I 
---- - + 

Total 

Count 

0 

0 

0 

0 

0 

0 

Q94- WouVd yotu organization been financially able to [Field-INSTALLl] the 
~Fne~d-MAJ_MEASURE_EFFICIENTl] at the [Field-LOCATION] location 
Wntlll!OUt the fi~rnancial incentive from the program? 

# Answer i __ 
:;: 11 

Total 

2 
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% 

75.0~_ , -

25.0o/~~-

100%! 

Count 

3 

4 
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Q95 - 1'o teonn fnrm, yoUJlr organczation would NOT !-oave a~located the funds to 
teompDete a somnDar el!lergy saving project af the program incentive was not 
avanfialb~e. lls t llnat teorrect? 

# 

2 

Answer i 
- -!-----

1 

Yes 
j ----· 
I 

No ' ... +- - - ---
1 

Total . 
I 

I 

0.0% I . 
10~.0% i 

I 100% 1 

Count 

0 

Q96- 1IJ the financial incentive from the Appalachian Power-offered program 
llnarll nnot been avaHabDe, how likely is it tlllat you would bave [Field
liNS'lrALLED]] the [Field-MAJ_MEASURE_EFFICIENTl] at the [Field
LOCATION] location anyway? · 

# Answer 

Definitely would have ${e:/!Field/INSTALLEDI} 25.0% 

2 

3 

4 

98 

- - - --- - -- - -- - - - - - - - . 

Probably would have ${e://FieldlfNSTALLEDI} 
. -··---

Probably would no~ ~~~e ~ {_e://Fiei~S-~ALLEDI} 

Definitely wou~ ~~~aye _${e~IF~eld!INS)'~LEDI} I 

Don't know 
- . -·- .... - .. ··- ·--- -

Total 
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50.0% 

25.0% 

0.0% 

0.0% 

~~0~- r 

Count 

2 

0 

0 

4 
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Q93 - We wou~d ~oke to kUJow whetber the availabnBity of anformatnon and 
fnunauncna~ nunceratnves ~hrotog~ the program affected the quantity of [Field
MAJJ_MIEASURE_.ElFFICIENTl] ~hat you purchased and f'Field
llN§TAL.LJEDn] at the [FneBd-LOCATION] location. Did you purchase and 
o011sta~~ mou-e [Fae~d-MAJ_MEASURE_EFFICIENTl) than you otherwise 
woUDBdlll:lave wDtllloo.nt the program? 

# 

2 

98 

I I 

_ _ _ _Answer I _ ~ i 
Y~s ~ __ 100.0% I 

No, prowam _<!_id not affect q~antity ~-u~chased and ins_t~lled . 
1 

0.0% 

Don't know 0.0% 

Total I 100% 

Count 

2 

0 

0 

2 

Q99 - We wouhi like to ~now whether the availability of information and 
lf.Dunaa:Dda~ incentives through the program affected the level of energy efficiency 
yoo.n chose for [Field-MAJ_MEASURE_EFFICIENTl] at the [Field
LOCATION] location. Did you choose equipment that was more energy 
elffidernt than you would have chosen because of the program? 

# 

2 

3 

I 

Answer I 
- - ~ 

Yes 

No, program did not affect level of efficiency chosen for equipment. 
. . -- - --- - -· ~On~;·~~OW r 

. . -- . ·-- . - I 
Total 

I 
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I 
_% j Count 

33.3% I 

33- ~o/~J 
' 

33.3% . 
1 -

1oo% 1 3 
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Qn~n - We wollllDdl Hke to know whetber the availabiHty of information and 
fnrrn~ DDd~~ firrncei!Utuves t~ro1.11gh the program affected the taming of the [Faeld
MAJ_MEASURE_KFFiCIENTl] project at the [Field-LOCATION]. Did 
yoan [lFoe~dl-INSTA.LlJ..) the [Field-MAJ_MEASURE_EFFICIENTl] earlier 
tlln~rrn you.o otherwose woQ..B~dl have without the program? 

# Answer ' . -. --- I % Count 

Yes · 25.0% ' - . - .. - ~ i-

2 No, program did not affect did not affect timing of project. ! 75.0% 3 

98 
-- - ------ o~; :t_ ~no~ I 

0.0% 0 
-

Total I 100% . 4 
' I 

Q ll.32- When would you otherwise have completed the project? 

' 

# Answer % 1 Count 
' 

Less than 6 months later - -~~% j 0 
--- - - -- - - - -

2 0.0% 0 - r----
I 

3 __ 0.0~ ~ 0 

4 0.0% 0 

5 More th~ 5 _ _Y.ell!~ !at~! 0.0% 0 - . 

98 Don't know 

1 

100.0% . 
- · - - -- . 

---~ 00% I Total 
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Qn03- Be§o~re PARTICIPATING in the program, bad you completed a project 
snmn~ar ~o tlhe 1FaeM-MAJ_MEASURE_EFFICIENT2] [Field-INSTALL2J at 
tlhue [!Fie~d-lLOCA'FION] ~ocation? 

# 

I I 
Answer ! % j __ . Count 

i 

' ' 

2 

98 

_ _ yes j 0.0% : 0 - 1 
.. ·- --

No
1 

0.0% I 0 

Don:t-know I - -· - . - - -
I 

JQ~_:O% ~ 

Total ; 
I 

100% 1 

Q:ll.04 Why did you decide to [Field-INSTALL2) the [Field-
MAJ_MEASURE_EFFICIENT2]? Please select all that apply 

# 

1 ' 

2 

3 l· 
4 

s 

6 

7 

8 

9 

10 ! 

11 

12 : 

13 ! 

_ _ ___ _ An~w:r _[ % Count 

To replace old or outdated equipment I 0.0% 0 

As ~~of ~-plao;~d re~~~;~-:~~ l?_u_il~-?.u; ;~ exp:O~~n_- j 1 00.0_% 

To gain more control over how the equipment was used t 100.0% j 
The main:enance d:~:ti~e-~d ~~c~ate~~x~e--~s for_th~-~~q~~~~:l 0.0% + _ 0 

I-!~<! proces~_p~oblems a~~~~~- see~ing a -~~lution 0.0% ' 0 

_ _ _ _ _ _!o impro~~ ~guipment pe!fo!:!llan~e _ 1 00.0% 

To improve the product quality 0.0% 
- -- - - -·- - -

To compl_y with co~es -~t by _re~~latory age~ci~s -~ 0.0% 

To comply with organizational policies regarding regular/normal : 0.0% 
. - - .. -- . -- - - .. .. .. - .. _.._._ 

maintenance/replacement policy I 0.0% 

To ge~ ; n j~;entive ;o;_-~e pr~~ T 0.0~ I 
I 

To protect the _e~viron.~~~t 1 0.0% 

To reduce energy costs ; 0.0% 

0 

0 

0 

0 

0 

0 

0 
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14 To re?uce ener~ use_) 0.0% 1 0 

15 Other (Please specify) . 00% ! - . 0 - . 

Don't know -~ 
I 

98 o.o% I 0 
. 

Total , 1oo% 1 
' 

Qli05- Wfi'aeii:D dlid you first learn about Appalachian Power's energy efficiency 
DDllCeDlltives? Was »t BEFORE or AFTER you finalized the specifications of your 
p~rojed, n~rndudnmg the efficiency level and the scope of the project? 

I 
Answer I 
Before]- _ . -

After l 

# 

2 
I 

I -
Don't know J 

. -- -- ,- ---
Totai J 

98 

%t 
- 0.0% l 

0.0% 1 --- -

__ 00% 1· 

Count 

0 

0 

0 

0 

Q107 - Would you have gone ahead with this planned project even if you had 
not participated an the program? 

# 

2 

98 

Answer 

Yes 

No 

Don't know 

%1 -·-·-+-
0.0% 

0.0% 

0.0% 

Count 

0 

0 

0 

Total 1 0 
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Qll08- lPrnor to compDetnung th8s project, dad you have prevRous experience with 
tfine nnogra!m? 

# Ans::t % Count 

0.0% 0 

2 No 0.0% 0 

Total 0 

Q.D.09- How important. was previous experience with the Appalachian Power
offered! program in making your decision to [Field-INSTALL2] the [Field
MAJ_MEASURE_EFFICIENT2] at the [Field-LOCATION} location? Would 
yo11.11 say that ~t was ..• 

# Answer~ % 1 Count 

Ver; i~p?rtant 0.0% 0 
· -

2 S?~ewhat imJ?0!1~~ 0.0% 0 . -
3 On_!y ~li~htly ~p_?rtant 0.0% 0 - . -----
4 ~?~ at al_l impo~_n! 0.0% I 0 -- . . ! -- -
98 Don't know 0.0% 0 

- ·--- - -- -L-
I 

Total I 0 I 

Q :DJ .O - .Did a program representative or other Appalachian .Power 
r-epresentative recommend that you [Field-INSTALL2J the [Field
MAJ~MEASURE_EFFICIENT2] at the [Field-LOCATION] location? 

I 
# Answer % ' Count 

0.~~:1-Yes 0 
No 0.0~1· 0 2 
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Total 1 0 

QJl JlJl - Kf time p1rogram ~rea:n·esentative bad lllOt recomme~ded (1Foe~d

JINS'JI'AJL:L.ITNG2] t~e [Fne~d-MAJ_MEASU.RE_EFFICIEN1f2], Blow Rike~y is ott 
tlhlat yonD would have [FneDd-.ITNSTALLED2] it anyway? 

# Answer I 
- - I. 

% Count 

I 

___ Definite!~ w~uld_ have ~ {~_:l/~ield!IN~!ALLED2) J_ _ 0.0% : 0 

2 

3 

4 

98 

I 

Probably would have ${e://Field/INSTALLED2} 1 
. - -·· -- - . . . . - l 

Probably would not have ${e://Field/JNSTALLED2} !' 

Definitely wou_ld notha~e ~{e://Fie~~?'J~TALLED2} _ 
' 

_P.on't kn?w 

1

1 · 

Total 

0.0% ' 
. 

0.0% 
-- l 

0.0% 

0.0% I ., 
I 

0 

0 

0 

0 

0 

QnJ 2 - If the program energy advisor or trade ally that installed your 
equipment had not recommended [Field-INSTALLING2] the [Field
MAJ_MEASURE_EFFICIENT2), how likely is it that you would have [Field
iNSTALLED2] it anyway? 

# 

2 

3 

4 

98 

Answer I 
- - · t 

__ Defin~telt~ould hav_e_~ 
Probably would have 

Probably would not have 

- Defi~;~; ~ould ~~~ h_a~~ ~-~ 
Don't know I 

-----t"""-4 

Total I 
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I 
%1 Count 

o.o% I 0 
' 

0.~~ ! 0 -
I 

0.0o/o I 0 . - . .. I 
I 

__ 0.0~·-l 0 

0.0% . 0 
- -~ -

0 
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QD ]3- WoUIHdl youu organization bee·n financiany abie to [Field-.1NSTALL2] the 
[JFoe~dl-MAJ_MEASURE_EFFICIENT2] at the [Field-LOCATION] location 
w otllnOilnt the fol!llancial illllcentnve from the program? 

# Answer % Count 

Yes 1 o.o% 1 0 
-· ' 

o.oy~_ No · 0 
-. 1 

I 

Total i 0 

2 

QUU4- To confirm, your organization would NOT have aUocated the funds to 
comp~ete a snmilar energy saving project if the program incentive was not 
avan~alh~e. Is that correct? 

# Answer % Count 

1 Yes 0.0% 0 

2 No 
0.0% !- 0 ... -- - · ___ ... .. -

Total 0 
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QD ]5- llf tlhle .fnirDai!'DdaB incel!ltive from the Appalachoan Power-offered program 
llnad IIllO~ bee·a» avanlabie, bow likely is it that you wou~d have [Fie~d

llNS1rAlLJLEID2J the [Field-MAJ_M.EASURE_EFFICIENT21 at the f.FoeDd
LOCA 'fliON] ~ocatoout anyway? 

# __ _ Answer ~ % . Count 
I -

Defmitely would have${ e://Field/INST ALLED2} 
. .. .. - -. ·- . . 0.0% ' 0 

2 Probably would have ${e://Field/INSTALLED2} · 
I 

0 0.0% ' . - -· . . -- . - ·. . r . - . ..... 
I 

3 Probab_ly woul~ not have $~://Field/INSTALLED2_~ ~ - 0.0% . 0 ... 

4 Definit~l~ would not_!:aye ${e://Field~ST~LLED2} __ j 0.0% 1 0 

98 _ Don't know 1 0.0% I 0 
I 

Total : 0 
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Qlill 7 - We wou~d ~oke to know whether t.be availability of informatnon arrnd 
fommda~ n11ncentaves througDl the program affected the quantity of [lFieDdl
MAJJ_MEASURE_EFFlfCIENT2] that you purchased and [F8e~d

ITNSTALLED2] at tbe [Field-LOCATION] location. Did you plUlrchase and 
orrnstaDD more [Fieldi-MAJ_MEASURE_EFFICIENT2] than you otherwise 
wounndllmave w~tlmout the program? 

# 
I 

% ! Count Answer I 
······- - -. I 

Yes ! 0.0% l 0 
1 

2 No, program did not affect quantity purchased and installed . . 0.0% i 0 
·- . · - · - . . . • . t 

98 Don't know t 0 
- -- - --- t 0.0"/o I 

Total I 0 

QH.8 - We would Hke to know whether the availability of information and 
financial i01centives through the program affected the level of energy efficie111cy 
you chose for {Field-MAJ_MEASURE_EFFICIENT2] at the [Field
LOCATION] location. Did you choose equipment that was more energy 
efficiea1t than you would have chosen because of the program? 

# 
I 

Answer 1 

y~~ i 
- l 

1 

2 

98 

No, program_ d_i~ not affect _le~e! of efficien~y _chosen ~_:._ eq_~ipment. l 

Don' t know • 
I 

Total ! 
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I 
1 

% ! Count 
- i 

0.0% : 0 

0.0% 0 

0.0% 0 ... 

0 
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Q ll20 - We WOQ.llld nuke to know whether the avan~abmty of nutformatOOII1 au:nd 
fnllllau:ndaD o~mcellllt nves tlllrouglil the program affected the timing of the [FieBd
MAJ_MEASURE_EFFIClENT2] project at the [Field-LOCATION]. .Dod 
yollO [Fnend-JfNSTALJL2) tRue [Field-MAJ_MEASURE_EFFICIEN'f2] earlier 
tDnal!ll yoUJI otlnerwuse wollOid have without the program? 

I 
Answer ~ 

-! % 1 # 

2 

_ Yes I 
No, program did not a:ff~5t <!id not affect_!i!_ll_i!lg of proje~t J 

' 

98 Don'tknowl --·-··- ·-

Total 

0.0% 

o.o% I 
' ' 

0.0% I 
I 

Q121 - When would you otherwise have completed the project? 

# Answer %1 
-· - -

Less than 6 months later 0.0% 
- ·-

2 6-12 months later 0.0% ---- - . - --

1-2 >'ea~ _l~t~~ 0.0% -- --. 

-~-0~ 1 

3 

4 

5 

98 

- t 
3-5 years later - - - - - - ~ -

' 
__ _More t~an? ~ears lat~ o.~% I - . 

Don't Jm.ow 1·· 0.0% t . - . -··--. 
Total 
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Count 

0 

0 

0 

0 

Count 

0 

0 

0 

0 

0 

0 

0 
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Q1!.22- Sorrnce you compfieted the nnce111tive project, have you i~rnstaDDedl any e!lllergy 
elffncnerrnt eqi!D.opme!lllt at a facmty tbat recenves elect!dcal sell"VDce f~rom 

AppaDacllnnan Power and that you DID NOT get a rebate or discount for from 
Appa~acllnnatm Power? 

# Answer % : Count 

Yes j 100.0% 3 - ; ' 
No,_ not \hat you ~-"-"'are of i o.o% I 0 

Total 100% . 3 

2 

QR23- Wltnat addntional energy efficient equipment have you installed? 

I 
# 

I 

Answer ; % ; ·Count 

2 

3 

4 

5 

6 

7 

8 

96 

99 

.. - - ·-- ·- - • r • . I 
. _ _ · -- -· _ _ .. - _ Lightin~ t--66.7% j 

. _ -· !--i.&htin&_C~f!tr~!s_or occupanc,r se.!!s~rs 1 33.3~ _ 

. _ _ _ ~~~ :_,U!~i&ns : 33.3~.1 
0.0% : Unitarr or split air_ c_o_n~iti_?~ing s~ste_!!l or_c~iller 

E~RGY STAR_~?om ai! co_nditioners i 
Efficient motors 

-- - I 
33.3% . 

~efri_~eration equipm~_~t (inclu~ing L~~ ~~e li~htin!Y 
1 
I 

_ . _ __ _ ~~t~~en equip!:le~t .. j. 
Something_ c:t_:;e (~1e_ase desc~i~~) t-
D~d~'t imp~em_:nt a~y mea~ures ·---

I 

Total I 

I 
33.3% --0 

0.0% I 

33.3% r · 
0.0% t 
0.0% : 

t 
0 

100% ; 
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2 

0 

0 

0 

0 

3 
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Qli24- Wlluy dlndl!ll't you receave ancerrntives for those utems? 

# Answer ; % Count 

Didn't know whether_ e~uipment qualified for fin~cial incentives ~ 0.0% 0 

2 Equipment did not qualifY for financial incentives · 33.3% : 
- ·- - - - .. .... . -

3 Too much paperwork for the financial incentive application : 33.3% I 

4 - .- . - . F~~an~;al incent;~~ -was in~u~:ie~~ I 0.0% 0 

5 Didn't have time to complete ~aperwork for financial inc.:_ntive application : 0.0% I 0 . 
6 Didn't know ab~u! f!nancial incent~ves unt~l_after equipment was p~r_c_hased 1 0.0% 1 0 

7 We did r~ceive ~- in~e~tive I 0.0% 0 - --·· 
8 The program was out of funds 1 0.0% ' 0 

·-- - - I - ! 

96 Oth~r (Please specifY) 33}_~ j -- - -
Total I 100% 1 3 

Q2]4- After your project was completed, did a program representative inspect 
the work done through the program? 

# Answer 

Yes 

2 No I 
.. -- . l 

Total] 

C&I Program Participant Survey Results 
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% Count 
I 

66.7% . 2 --·-·· r ·-- . -· 
·- __ ·- - _33.3% 1 

100% i 3 

190 
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Q2]5- l!Jsn~rng the sca~e where 1 means you compBete~y disagree 2n11d 5 means yo~t» 
~ompHde~y agree, piease rate your agreement with the 1foUowing statements: 

I 
' 

I I I ! I Total 
I I - Completely J I 

3 I J I I Completely 
# Question ; l 2 ' 4: _ disagree _ . -1· 

]__ I ~gree j 
' I 

I : The inspector . 
0.0% 1 0 ~ 0.0% r 0.~% l 0 i 0.0%. 0 

I 

was courteous l 100.0% 12! 2 
I 

o o;, [ o ; o:o~ o 2 ; The inspector 1 
0.0% : 0 : 0.0% l 0 l 2 

was efficient 1 
100.0% . 2 I 

Q2].7- ln1 the course of doing this project did you have any interactoons with 
program staff? 

# Answer ! 

Yes 

2 No 

Total 
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I 

%! 
- - _, 

' 
33.3% 

66.7% 

100% 

Count 

2 

3 
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Q2]8 - Usumg a sca~e where n. means comp~eteDy dussatosfoed ami 5 means very 
sattnsfnedl, llnow satnsfned are you with: 

# Q . Very : uest1on 
1 dissatisfied 1 ! 3 4 

2 

1 

how long it took i 

program staff to . 
addre~s your j 
quest1ons or : 

concerns 

1 how thoroughly 
they addressed 

your question or i 
concern 1 

1 the equipment • 
3 ! that was , 

. installed 1 

. I 

' r 
0.0% 0 l 0.0% 

~ I 
0 I 0.0% I 0 

' 

. -! I 1--

0.0% ; 0 
i 

i 
r 
I 

, 1 I i · 

0.0% I 0 i 0.0% ! 0 ! 0.0% I 0 0 0% I 0 

-' I - -- - f 
0.0% o 1 0.0% o l 0.0% : o 0.0% : o l 

Very 
_ satisfied/5 .J 

100.0% i I 

I 
I 
I 

100.0% 1 1 

I 
100.0% I 3 

Total 

3 

4 
~ the quality ofthe ! 
· installation 

r r I j t- ~ - · ; I 
0.0% i 0 ! 0.0% 0 0.0% 0 0.0% : 0 1 0.0% ' 0 undefined 

1 I I I -- ' 
· the steps you had j 

to take to get i 
through the . 

program 1 . . . T 

the amount of 1
1 

0.0% I 0 . 0.0% 0 I 0.0% I 0 0.0% I! 0 

t. l -t- ' 
6 
i time it took to 

get your rebate 0.0% o 1 0.0% o 1 0.0% o o.o% I o 
I or incentive 

the range of [ 
equipment that 

qualifies for 1 

incentives ·I 
the program, 1 

overall ! 

--- 1 
' 

o.o% I o ! o.o% 

.I l . 
o.o% o I o.o% 
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0 0.0% 0 00%-r: 
I 

.l 

o I 0.0% 1 o 0.0% i o 

192 

100.0% I 3 

~ 
I 

100.0% 131 
- - t .. 

100.0% i 3 

I 

100.0% ~ 3 I 

3 

3 

3 

3 
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Q220 - Not incDuding ~nghting equipment, ns there ~my other- energy efficient 
~ecllnllll o~ogy or equipment that the program DOES NOT offer an illllcentive for 
tl!na~ yoQ.Il wou~d ~oketo insta!l in your Jfacmty? 

# Answer I % Count I - - - t - --- [ 
I 

0.0% ' 0 __ Yes I 
I 

' I ' 
2 No 100.0% : 3 

Total I -1-00% I 3 

Q22l - What energy efficient technology or equipment are you interested in 
onstamng that the program does not offer an incentive for? (SeBect all that 
apply) 

# Answer ! 
I 

Heating, ~~li~~· and ventilatio~ equipment I 1 

2 Motors or drives ....... - --- - ·---

3 Refrigeration equipment • 

4 

5 

6 
- ···- --

7 
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-- ----- - . . 

____ ~i!_~~en equipmen! 

-A~J.cultural equipment 

___ Sof!l_presse~ air eq~ipment 

Some other type of equipment 
- - - - -

Total 

193 

o/o , Count 
I ,--

0.0% 0 

0.0% 0 

0.0% . 0 

. -:::: 1 
0 

0 

o.o% 1. 0 

o.o% I 0 

I 0 
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Q224- Wllnat os the eype of worlk that yonu fnrm orr organozatoo~rn does at [Fae~d
lLOCATIION]? 

# 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Answer 

Industrial 

Restaurant - not fast food 

Fast food restaurant ! 
.. -- - ... . . Retail ~ 

I 

Office i 

-Grocery and convenien.:. r _ 
School 

Lod~i!lg 

Warehouse 
·-··-- -- --

Other 

Total 

% 1 Count 

66.7% 2 

0.0% 0 

0.0% I 0 
I 

0.0%' 0 
i 

0.0% ' 0 

I 
0.0% ' 0 

' 1"" - • -- . 

0.0% 0 

33.3% 

0.0% 0 

0.0%' 
I 

0 
I 

JOO% I 3 

Q226 - Including aU the properties, how many separate work locations does 
your organization own or lease space in, in Appalachian Power territory? (A 
work Bocation may consist of multiple buildings in close proximity to each other, 
sucD:I as a university campus- please indicate the number of locations) 

# 

4 

I 

Answer I 
' . -- - --r-- -· --

4 : 
-l -
1 

Total 1 
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% 1 
' 1 

100.0% I 
- . - ·--. . . 

I 
10o% 1 

Count 
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Q227 - H.ow ma111y sqplllare feet (indoor space) us the part of the property at 
[FneDd-.LOCA 'fiON] that yoUJJr firm or organizatDORl occupnes? (H your form or 

orgaii'Dozatmon occnJJpnes the entire property, DDlldlncate tine total size of that 
jpll"OIJlerey.) 

# 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I 
I 

Answer . 
- - r 
Less than 5,000 · 

- - -I 
I 

5,001 to I 0,000 : 
- i 

I 

1 0,00 I to 20,000 1 

- -' 
20,00!_to 50,00_0 j 

50,001 to 75,000 ! 
- . 

75,001 !O 100,000 ~· 

I 0<1~01 to 25Q_,~OO 

1
. 

250,001 to 500,000 -- - -- - ---
500,0~- t? 1 ,000,0~0-l 

More than 1 ,000,000 

Total 
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% · 

0.0% ' -r-· 
o_o% 

o_o% 

33.3% 

- 33.3% J 
o_o% 

33.3% : 
--- "t 

~ ~:;: ~ -
0.:0% i 
100% ; 

Count 

0 

0 

0 

0 

0 

0 

0 

3 
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5. Confidential: EM&V Costs 

Information relating to PY2021 EM&V costs is presented in Table 5-1. 

Table 5-l PY2021 EM&VCosts 
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