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ILLINOIS COMMERCE COMMISSION
DOCKET NO. 16-0413
DIRECT TESTIMONY

OF

ANDREW W. COTTRELL
APPLIED ENERGY GROUP, INC.

Submitted on Behalf Of
Ameren Illinois

I INTRODUCTION

Q. Please state your name and business address.

A. My name is Andrew W. Cottrell. My business address is 211 Broad Street, Suite 206,
Red Bank, New Jersey, 07701.

Q. By whom are you employed and in what capacity?

A. I am a Director in the Utility Consulting practice for Applied Energy Group, Inc.
(“AEG”). A statement of my expert qualifications is attached as Appendix A to this Direct
Testimony.

II. PURPOSE AND SCOPE

What are the purposes of your direct testimony?
The purpose of my direct testimony is to:

1) Describe and explain the planning and analysis process for the energy efficiency
measures and programs set forth in the integrated energy efficiency portfolio (gas
and electric) submitted by Ameren Illinois (“Plan 4”).

2) Demonstrate how the portfolio development process identified measures that
when merged into full programs are cost-effective under the total resource cost
(“TRC”) test at the portfolio level.
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3) Demonstrate that Plan 4 is designed to fall within the spending limits described in
Section 8-103(d) and Section 8-104(d) of the Illinois Public Utilities Act (the
‘CACt93)‘

4) Explain how the proposed integrated portfolio is designed to achieve electric
energy savings within the electric statutory spending limit, while maintaining a
diverse portfolio of programs and also to achieve natural gas savings within the
natural gas statutory spending limit while maintaining a diverse portfolio of
programs.

5) Explain how the Ameren Illinois overall portfolio of energy efficiency measures
represents a fair and diverse cross-section of opportunities for customers of all
rate classes to participate in the programs including the consideration of a savings
mix favoring longer life measures with a higher first year cost as opposed to a
higher and disparate volume of measures with lower lifetime savings and higher
first year savings.

III. DEVELOPMENT OF A COST-EFFECTIVE ENERGY EFFICIENCY
PORTFOLIO

Q. What was your role in assisting Ameren Illinois in the development of its Energy
Efficiency and Demand Response plan?

A. I was responsible for and led the work conducted by AEG in the development of the
integrated plan approved by Ameren Illinois for electric and gas energy efficiency pursuant to
Sections 8-103 and 8-104 of the Act. I also led the work conducted by AEG to perform
modeling and analysis pursuant to section 16-111.5B of the Act, which was done in a holistic
manner in conjunction with work related to Sections 8-103 and 8-104 of the Act. AEG’s work
includes performing cost-effectiveness analysis of energy efficiency and demand response
measures and programs, as well as new development and continued evolution of existing
program designs. Our planning team began with the list of measures currently being offered by
Ameren Illinois and supplemented those measures with additions from several nationally
recognized sources for consideration in the analysis, in addition to measures suggested by those
members of the Illinois Stakeholder Advisory Group (“IL SAG”) during the Plan 4 planning

process, as described in greater detail below. As part of this database construction, the Illinois
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Technical Reference Manual (“IL-TRM”) was utilized for all data inputs where appropriate.'
Additional measure level data was garnered from impact evaluations of programs in the field
during program year 8 of the prior Plan (“Plan 3”), as was consistent with the evaluation
framework approved by the Commission for that Plan. Using the above data sources, AEG
prepared the analysis of the cost-effectiveness of the measures described below. The Ameren
[llinois energy efficiency management and implementation teams, in addition to members or
representatives of members of the IL SAG and their consultants, reviewed the results of this
planning process in detail and their input and feedback helped refine the calculations.

Q. What other information did Ameren Illinois use in designing the portfolio?

A. Ameren Illinois used a Demand Side Management (“DSM”) market assessment and
potential study. Ameren Illinois engaged an expert team from AEG to perform market research
and determine the potential for electric and natural gas energy efficiency in the Ameren Illinois
service territory.> The market research consisted of online surveys of residential customers,
online surveys of small and medium non-residential customers, and on-site surveys of large non-
residential customers. AEG then prepared a DSM potential study to identify certain types of
potential energy efficiency opportunities in Ameren Illinois’ service territory.

Q. Are you familiar with the DSM potential study?

A. Yes. While the study was performed by other professionals at AEG, I served as a
technical reviewer and advisor for the study and was involved in all aspects of study planning
and work products. AEG also performed the Program Design analysis where the measure-level

potential was transferred to program-level potential and costs were assigned to the

! The version of the Illinois Technical Reference Manual that was utilized for plan development (version
5.0) was approved by the Commission in ICC Docket No. 16-0171.

2 A separate team within AEG from the Ameren Illinois program planning team performed the potential
study.
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implementation of those programs. I am familiar with the market research, the subsequent data
processing, the analysis, and the study’s results. A copy of AEG’s study (“DSM potential
study”) is attached as Appendix B to Plan 4.

Q. What were the results of the DSM potential study?

A. The DSM potential study identified significant electric and natural gas savings
opportunities in multiple Ameren Illinois segments and sectors. Nonetheless, the study projected
that the kWh and therm savings goals set forth in the statute are too aggressive, and according to
study results it would be unrealistic and highly unlikely for Ameren Illinois to meet them at the
prescribed spending limits. The proposed modified Plan 4 savings goals are addressed further in
Mr. Keith Goerss’ testimony.

Q. How were the results of the DSM potential study used in the planning process?

A. The DSM potential study was a resource for our plan development process. First, the
primary market research data AEG gathered informed how the market has changed since the
Plan 3 time period and identified areas of limited market penetration. Next, AEG developed a
measure database in the potential study that was useful for the refinement of the Plan 4 measure
database. The study also provided guidance by sector and relative allocations of savings
potential by end-use, which also assisted our subsequent, more detailed program design.

A. Selection of Energy Efficiency Measures

1. Identification of Potential Energy Efficiency Measures
Q. What is an energy efficiency measure?
A. One commonly applied definition is that an energy efficiency measure is a device,

appliance, or practice which, when implemented for a home, business, or manufacturing process,

results in a reduction in the amount of energy used per unit of useful service.



100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

Ameren Exhibit 2.0
Page 5 of 30

Q. How does a “measure” differ from a “program”?

A. Generally speaking, a program combines a number of measures into a useful delivery
mechanism which is a program. Collectively, programs are part of broader “portfolios,” which
serve certain customer segments, like residential or commercial and industrial customers. It is

these portfolios of programs that constitute a full plan, like Plan 4.

Q. How did Ameren Illinois select the initial list of energy efficiency measures for
consideration?
A. The initial broad list of energy efficiency measures considered for adoption by consumers

in the Ameren Illinois service territory was compiled from several sources. The measures
offered in Ameren Illinois’ Plan 3 programs served as the starting point for measure inclusion.
This original measure database was supplemented with additional measures that were provided
in the DSM Potential Study. DSM Potential Study utilized a variety of data from several
industry sources to augment the dataset, including the Consortium for Energy Efficiency
(“CEE”), the American Council for an Energy Efficient Economy (“ACEEE”) and from
proposals from a variety of proposals from Illinois stakeholders. A review of all these sources
was performed to ultimately create a robust, comprehensive list of measures to form the
composite Plan 4 Measure Database. I note that when each of the measures is considered in its
multiple applications, the list of unique combinations is several thousand, so the selection

process was robust and a significant undertaking.

2. Analysis of Cost Effectiveness of Measures
Q. Please summarize the Illinois TRC test in your own words.
A. While I am not a lawyer, I understand the Total Resource Cost or TRC test to measure

the net cost of a demand-side management program as a resource option based on the total costs
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of the program, including both participant and utility costs. I understand that in Illinois, the
definition of the TRC test is found in statute. In practical terms, the test represents the combined
program effects on both participant and non-participant utility customers. The benefits
calculated in the TRC test include the avoided supply cost. Avoided supply costs reflect the
marginal reduction in transmission, distribution, commodity and capacity costs as a result of
energy usage reduction. The costs in the test are the program costs paid by the utility and the
participants plus the increase in supply costs for periods in which demand is increased. All

equipment costs, operation and maintenance, costs of removal and administration costs are

included in the TRC test.
Q. Please explain how you obtained the measure data required for the TRC analyses.
A. Version 5.0 of the IL-TRM was utilized for all measure savings, incremental costs, and

lifetimes, where applicable. The IL-TRM provided the majority of measure data required for the
TRC analysis. However, if data was not available in the IL-TRM for specific measures, a
combination of industry sources, simulation modeling, and evaluation data was utilized for the
TRC analysis. For example, Business Custom projects are not included in the IL-TRM. To fill
the data gap, AEG utilized data from Leidos, the Ameren Illinois implementation contractor for
business programs, which provided past program performance of custom projects that savings
were based on.

Q. Please describe how you applied the TRC test to the individual measures.

A. The TRC test compares benefits (avoided costs times energy and demand savings) to
costs (incremental capital, installation and O&M costs of measures + utility implementation and

administrative costs). The formal expression of the Illinois TRC test is as follows:
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TRC = Benefits/Costs

N
BTRC=Y_ vAS, 1

S(+d)”

Y, PR PCN 1
CTRC:Z C, +PC ,71+UC,

t=1 (1 + d)t
Where:
BTRC = Benefits of the program/measure
CTRC = Costs of the program/measure
UAC; = Utility avoided supply costs in year t
UIC, = Utility increased supply costs in year t
PRC; = Program Administrator (Utility) program costs in year t
PCN = Net Participant Costs

I would note that the TRC test is highly sensitive to the variable and inputs used in the
calculation. Here, AEG applied the measure-level data described above to the TRC test, which
resulted in a TRC value for each measure considered by Ameren Illinois. Measures with a
benefit-cost ratio of 1.0 or greater were considered to “pass” the TRC test. AEG also used the
Ben-Cost model to provide state-of-the-art cost-effectiveness analysis of the individual
measures. The Ben-Cost model is a proprietary AEG cost-effectiveness model that is utilized in
multiple states throughout the country. Ben-Cost is a fully customizable cost-effectiveness
modeling platform that enabled AEG to evaluate the costs, benefits, and risks of DSM programs
and services using utility-specific measures and programs.

The TRC test may be applied to assess the cost-effectiveness of individual energy
efficiency measures as well as entire energy efficiency programs or portfolios. Each level of

analysis considers variables that are relevant to that scope. For example, a measure-level cost-
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effectiveness analysis only looks at a single measure’s costs and benefits and would not include
program-level variables such as Program Administrator Costs. Likewise, program and portfolio-
wide costs are considered when the TRC is calculated at the program and portfolio levels.

Q. Please describe the results of the TRC test on the individual energy efficiency
measures.

A. While Ameren Illinois calculates the TRC retrospectively at the program and portfolio
level during implementation, for planning purposes the Company prospectively applies the TRC
test at the measure level. I would note that it is possible for a program that passes the TRC test
to contain measures that are not cost-effective on the measure-level. The decision to include
non-cost-effective measures, that is, measures with a TRC less than 1.0, could be driven by
several factors, including:

1) The measure is needed for the program to offer a full array of measure options.
An example of this is insulation measures in the Residential Single Family
program. Insulation measures installed in homes with Gas Heat have a TRC less
than 1.0, compared to homes with Electric Heat have a TRC greater than 1.0. It is
important to offer insulation in all homes independent of heating/cooling types so
these measures are included so contractors are not limited in their offerings and
customer confusion is limited.

2) The measure is needed to continue market momentum and avoid program shut-
down and start-up. The Business Standard program offers multiple commercial
kitchen measures with a TRC less than 1.0. The Business Standard program has a
very strong trade ally network that took several years to develop, with many
contractors in this program that market the benefits of program participation to
prospective customers. Contractors require robust offerings and sufficient
measure inclusions in order to participate in the program. The removal of specific
measures could cause a program, or sub-sector of a program, to shut down in its
current form or cause contractors to become inactive in the program. Such results
undermine development of robust energy efficiency and would lead to needless
implementation difficulty in the event the program would need to be shut down
due to TRCs less than 1.0 only to later being restarted later in the implementation
cycle if the measures became cost-effective.
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3) The measure is directly influenced by volatile avoided cost forecasts. Natural gas
prices are at historically low levels and that is reflected in the avoided cost price
forecasts.
4) The results of the measure screening are presented in tables B1 through B2 as

Appendix B to this Direct Testimony. Measures included in Appendix B are
inclusive of measures that are not included in the Plan 4 portfolio.

5) Even if a measure fails the TRC test at the individual level, the portfolio that the
measure is included in still passes the TRC test.

Over 300 measure types were screened for inclusion, and approximately 250, or 80%,
passed with a benefit-cost ratio of 1.0 or greater. Since Ameren Illinois has substantial amounts
of electric customers and natural gas customers, as well as many dual-fuel customers, TRC tests
were performed for all three possible cases. We found that some measures have a passing TRC
for every Ameren Illinois customer type. For example, Laminar Flow Restrictors in the Business
Standard program, which reduces the need for heating and cooling energy, passes the TRC test
with electric fuel benefits, gas fuel benefits, or with both benefits. Other measures do not pass
for every fuel combination. For example, installation of an efficient gas furnace in the Business
Standard program passes TRC for gas-only or dual-fuel customers, but not for electric-only
customers.

Table B1 in the appendix to this direct testimony describes the Residential measures that
passed the TRC test, and Table B2 describes the Non-Residential measures that passed the TRC
test. These measures are subsequently bundled into proposed programs.

B. Development of a Portfolio of Energy Efficiency Programs

1. Bundling of Measures into Programs
Q. Please explain the process of bundling measures into program types.
A. As explained above, a program comprises a number of measures combined into a useful

delivery mechanism (a program). In order to be useful, multiple measures are typically bundled
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within a program. Conversely, the same measures may also be included in multiple programs.
Broad, multi-measure programs are preferred over single-measure programs except where
markets or a market segment dictate a targeted focus because they offer the greatest opportunity
for savings, program cost-sharing, and creating economies of scale.

For example, measures relating to all residential heating, cooling, and climate control
equipment is bundled into the Single Family program. This bundling process is used because it
results in combinations of measures that appeal to a given market and that can be delivered using
similar delivery methods in order to lower delivery and administrative costs and increase
participation. An example of this is that certain trade allies, like HVAC service contractors, can
deliver all or some of the measures in a single interaction with customers, who may have heating,
cooling equipment and/or climate control thermostats in the home or business. Importantly, the
bundling process is also necessary to estimate how many of each measure would or could be
adopted by program participants. The Plan 4 and descriptions in Section 5 show each program
along with its eligible measures. Again, Mr. Goerss provides additional testimony about the mix

of programs within a given portfolio.

2. Program and Portfolio Design
Q. Please explain the process of how programs are built.
A. AEQG relied heavily on feedback and input from Ameren Illinois’ implementation teams

and evaluators as well as direct input from the energy efficiency team at Ameren Illinois, who
regularly meets with the IL-SAG. Additionally, a firm specializing in program design, Resource
Innovations, was utilized to develop the residential portfolio. A collection of resources on best
practices in program design was also utilized, including the National Action Plan for Energy

Efficiency, the Consortium for Energy Efficiency, the U.S. EPA Energy Star Program, and
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ACEEE’s compendium of Exemplary Programs. Programs are then summarized in descriptions
of bundled energy efficiency measures that have passed the TRC screening process into
deliverable programs as described above. Program descriptions are not detailed explanations of
each and every aspect of a program, but rather they provide certain strategic detail for several
program attributes, including program description, program duration, estimated budget,
estimated participation, planned savings, collaboration, delivery strategy, target market,
marketing strategy, eligible measures, program tracking, cost per energy saved, and appendices,
though they are not exhaustive of all details of the program. AEG used the same process for
electric and natural gas measures.

The program cost data that were used in the analysis are based primarily on the costs to
deliver each measure to end-use customers as determined by the implementation contractors and
evaluators.

The participation data is based on inputs from the implementation contractors, Plan 4
planning team, and information from the Ameren Illinois DSM Potential Study. Although the
Potential Study suggested that further savings were possible at additional cost, the absolute
participation (and thus savings) allocations reflect the projected savings realistically achievable
within the mandated spending limit. The number of electric measures was allocated in proportion
to the relevant Ameren Illinois electric only and dual-fuel customers. The number of gas
measures was allocated in proportion to the relevant Ameren Illinois gas only and dual-fuel
customers.

Q. Please explain the process of how the Ameren Illinois Plan 4 portfolio was built.
A. At the portfolio level, AEG designed the relative mix of programs to achieve portfolio

goals while staying within the spending limit. AEG also took into account other important
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considerations and objectives, such as how programs may be ramping up or down based on
inception or sun-setting of technologies, introduction of codes and standards, market changes,
etc.

Ameren Illinois bundled what are described above as programs into several broad
“solutions” offerings, which were designed from the view point of the customer. Providing
customers with an excessive number of measures and options without guidance and focus can
result in customer confusion and lower participation. On the other hand, operating too many
targeted, independent programs can result in inefficiency in administration and implementation.
Additionally, separate implementation of too many programs may lead to missed opportunities to
provide customers solutions that cut across multiple program elements. Therefore, Ameren
[llinois has worked to bundle these individual programs as elements within two broad solutions
programs — Residential Solutions (or Residential Programs or Portfolio) and Business Solutions
(or Business Programs or Portfolio). Although these solutions-based programs will involve
multiple incentive types and services, the intent is to market the programs as the equivalent of
super-stores, with easy-to-find portals that will provide access to a full range of services.

Notably, cross-cutting portfolio administrative requirements such as incremental labor,
evaluation and planning, as well as vital program elements that do not directly yield energy
savings are accounted for on the portfolio level. These line items are as follows:

Table 1. Costs added across the portfolio

Percent of Total
Portfolio Level Costs Program Costs
Portfolio Administration 5.0%
Evaluation 3.0%
Marketing 3.5%
Demonstration of Breakthrough Equipment
and Devices 3.0%
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Q. How were budgets allocated to sectors and programs?

A. Budgets were allocated across rate classes in order to maintain a similar bill impact for
each rate class. Budget allocations across rate classes are discussed in Mr. Goerss' testimony.
Once the budgets were allocated to each rate class, program offerings were developed that
sought to maximize savings while still achieving the other portfolio objectives of the Plan.

Q. How has the 2017 Illinois Power Agency Electricity Procurement Plan filing affected
the Ameren Illinois Plan 4 filing?

A. While I’m not a lawyer, I understand that since to passage of Section 16-111.5B, AIC has
been required to submit identification of additional, or incremental, electric energy efficiency
programs starting in 2012. After approval by the Illinois Commerce Commission, the first of
these programs was implemented in 2013 for PY6 (approved in Docket 12-0544). AIC has
already submitted identification of additional savings to the Illinois Power Agency (“IPA”)
which, if approved by the ICC, could be implemented in 2017, 2018 and 2019 for PY 10 (the first
year of Plan 4), PY11 (the second year of Plan 4) and PY 12 (the third year of Plan 4),
respectively. A key component to IPA programs is that they are incremental to the standard,
baseline AIC Plan 4 electric programs. However, in July 2016 when the IPA submission was
due, AIC had not yet submitted its Plan 4 filing and therefore did not have PY10, PY11 or PY12
savings estimates. In light of this timing issue, the Plan 4 filing necessarily used an integrated
planning approach to ensure the complete coverage of programs and measures across the AIC
service territory in the most efficient manner possible. This approach allows for the removal of
IPA programs that are deemed duplicative to Plan 4 programs based on the seven factor test
applied by AIC and identified by Mr. Goerss. This approach also allows for the most proven and

effective measures to be included in the AIC Plan and for the IPA to act as an expansion to the
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AIC Plan, which, although I am not an attorney, is my understanding is the spirit and intent of
the law.

Notably, the 2017 IPA electricity procurement submission includes annual cost-effective
programs that could have otherwise been included in the Plan 4 filing in the absence of the [PA’s
electricity procurement plan. For example, in the Residential sector, the IPA electricity
procurement submission accounts for over 279,500 MWh of savings, while accounting for over
174,060 MWh of savings in the Business sector over the three program years (PY10-12). There
are three significant program areas in the IPA electricity procurement submission that could have
been substantial contributors to Plan 4:

1) Residential Retail Lighting: This Program provides annual incentives for

standard and specialty LED bulbs and could account for approximately 252,000
MWh of first year savings over the 3 years of the program.

2) Small Business Direct Install (SBDI): Multiple vendors submitted bids for
similarly delivered SBDI programs. If all cost-effective programs were
implemented and achieved the projected savings goals, they would account for
approximately 195,000 MWh of first year savings over the 3 years of the
programs.

3) Business Exterior Lighting: Two programs target exterior LED lighting, which
would account for approximately 70,000 MWh of first year savings over the 3
years of the programs.

As described, the IPA electricity programs have considerably more program savings attributed to
the residential sector than the Business sector during Plan 4. This is primarily because the
business electric savings in the 2017 IPA electricity procurement plan are limited to small
commercial class, thus limiting business savings in the 2017 IPA electricity procurement plan to
small business customers.

Q. Were any IPA programs deemed duplicative or competitive to Plan 4 programs?

A. Yes, the Franklin SBDI program is duplicative to the Business Small Business District

Install program.
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Q. What factors caused the Franklin program to be duplicative of the Plan 4 Business

Small Business Direct Install program?

A. The Franklin program is duplicative of the Plan 4 Small Business Direct Install program

based on four of the seven factors discussed previously in this testimony and more fully

described in Mr. Goerss testimony. These four factors include:

1.

Similarity in product/service offered: The Franklin program offers measures that
address lighting, water heating, and miscellaneous end uses, with lighting
accounting for over 99% of the program savings. The Plan 4 program offers
measures that address lighting, HVAC, water heating, and miscellaneous end
uses, with lighting accounting for over 91% of the program savings. Focusing
specifically on the lighting end use due to the large contribution it makes to each
program, there is heavy measure overlap where LED lamps, linear LEDs,
permanent fixture removal (delamping), lighting controls, light sensors, LED
fixtures, and exit signs are offered in both programs.

Market segment targeted, including geographic, economic, and customer classes
targeted: both programs focus specifically on business customers with electric
demand less than 150 kW (DS2 customers) in the Ameren Illinois service
territory. Small-Business customers including commercial restaurants, grocery,
service, convenience stores, small healthcare, private schools, banks, motels, and
small industrial.

Program delivery approach: both programs rely on the same delivery strategy that

utilizes a network of registered and trained program allies that recruit customers,
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perform assessments, and directly install pre-approved measures with instant
program discounts/rebates for customers.

4. Impact on Section 8-103 EEPS or the Department of Commerce and Economic
Opportunity (“the Department”) portfolio performance: the Franklin program is
of the same size, scope, targets the same market, and includes the same measures
as the Plan 4 program. This has a direct negative impact on the Plan 4 program
being able to effectively implement the Small Business Direct Install program.

Q. What benefits are there to running a Small Business Direct Install program in Plan
4 versus through the IPA?

A. Including an SBDI program in the Plan allows AIC to cost-effectively deliver a program
to an under-served and typically hard to reach customer segment. Having the program in the
Plan provides AIC with the flexibility to adapt to the changing market and control the
implementation of the program that will best serve small business customers. If the program
remained in the IPA, control would remain with a third party contractor that does not possess the
same flexibility to adapt to a rapidly changing marketplace. Also, IPA programs are a pay-for-
performance model where contractors are compensated based on the level of savings they
deliver, partially removing the incentive to reach goals and thereby limiting the total savings
potential. If the program is included in Plan 4, AIC has the flexibility to adjust program
offerings in order to reach program goals and maximize customer savings and benefits.

Q. What other programs is Ameren Illinois planning to implement?

A. AIC plans to implement a total of seven programs in Plan 4. These seven programs

include three residential and four business offerings. Each program is focused on a specific
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market need and is needed in order to address that gap in the marketplace. The programs AIC

will offer and the marketplace gaps they will address include:

Residential Direct Distribution Efficient Products: Assist residential customers to
take their energy savings into their own hands by offering them high quality, self-
service resources that guide and inspire them to learn about energy efficiency and
equips them to try resource-efficient products. The program generates energy
savings and serves as a gateway and alternative to the Single Family and
Multifamily programs. The program can serve as an entry point in other
programs as these customers would not typically participate in AIC energy
efficiency programs.

Residential Single Family: Targets low-to-moderate income customers in
providing a customized home-energy plan and flexible, affordable options to
encourage implementation of building shell improvements. This program is
needed because low-to-moderate customers do not have the financial capability to
participate in traditional energy efficiency programs and this program offers the
opportunity for participation for those customers.

Residential Multi-Family: Targets low-to-moderate income customers and offers
straightforward solutions to help property tenants, owners and managers reduce
operating costs. With flexible and affordable options, the program generates
immediate energy savings and building shell improvements in three phases. This
program is needed because low-to-moderate customers do not have the financial
capability to participate in traditional energy efficiency programs and this

program offers the opportunity for participation for those customers.
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Business Standard: Incents customers to purchase energy efficient measures with
predetermined savings values and fixed incentive levels, achieving both gas and
electric energy savings. The menu-based approach is ideal for customers
performing equipment replacements and incentivizes them to purchase more
efficient equipment when making purchasing decisions.

Business Custom: Applies to energy efficient measures that do not fall into
the Standard or Small Business Direct Install programs. These projects normally
are complex and unique, requiring separate incentive applications and calculations
of estimated energy savings, achieving both gas and electric energy savings. This
program is needed to address the needs of larger projects and customers that do
not fall into traditional measure offerings due to the complexity and size of the
projects.

Business Retro-Commissioning: Provides options and incentives for businesses
to improve operations and maintenance practices for buildings, systems, and
processes, achieving both gas and electric energy savings. This program is
needed because it provides measures and information that is beyond what is
offered in other business programs and requires specific implementation
expertise.

Business Small Business Direct Install: Incents small business customers to
install energy efficient products through direct installation of those products to
electric DS-2 and gas GDS-2 customers to increase participation from this hard-

to-reach customer segment. This program is needed to drive participation for
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small business customers who typically have more limited access to capital and
need the enhanced program offerings for program participation.
3. Results of Savings Analysis
Q. What are the total savings goals for Plan 4?
A. Total annual savings are provided in Table 2 below by fuel type and by program year.
Electric savings are in MWh, gas savings are in therms.

Table 2. AIC Plan 4 Electric and Gas Savings Goals

PY10 PY11 PY12

Electric Gas Electric Gas Electric Gas
RES 20,642 1,114,714 21,315 1,118,667 22,192 1,155,327
BUS 118,416 1,219,870 118,258 1,250,073 119,470 1,200,540
Total 139,058 | 2,334,584 139,573 2,368,741 141,662 2,355,868

Again, additional information on portfolio and program savings can be found in the Direct
Testimony of Mr. Goerss.

Q. How were first year cost per energy savings and lifetime cost per energy savings
taken into account in the modeling?

A. First year cost per energy savings takes into account the total utility program costs
(incentives, administration, marketing, evaluation, delivery, etc.) compared to the first year
energy savings. Lifetime cost per energy savings are derived by dividing the lifetime utility
costs of implementing a measure by the lifetime energy savings of the measures. All first year
and lifetime cost per energy costs were reasonable and fell within the expected range by
program, sector, and fuel. This is especially important when considering how the budget cap
limits the amount of savings that can be achieved. The information below illustrates that the cost

per energy saved is reasonable and therefore the ability to achieve additional savings is
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unreasonable. The range of first year cost per energy saved is provided below in Table 3. The

range of lifetime costs per energy saved is provided below in Table 4.

Q.

A.

Table 3. First Year Utility Costs per First Year Energy Saved

$/kWh $/therm

High Low Total High Low Total
RES [1.01 0.38 0.75 5.81 2.82 5.51
BUS [0.39 0.09 0.18 3.05 2.10 2.74
Total |1.01 0.09 0.31 5.81 2.10 4.76

Table 4. Lifetime Utility Costs per Lifetime Savings

$/kWh $/therm

High Low Total High Low Total
RES [0.064 0.059 0.062 0.455 0.323 0.363
BUS [0.027 0.011 0.013 0.420 0.208 0.248
Total | 0.064 0.011 0.024 0.455 0.208 0.365

How have budgets changed from Plan 3 to Plan 4?

The available budgets, which are comprised of the spending limits set by the Act, have

decreased from Plan 3 to Plan 4 for both electric and gas. Budgets have decreased because

budgets are based on a percentage of Ameren Illinois revenue. Due to severely depressed natural

gas prices and a large reduction in demand, the compounded effect caused a cumulative decrease

of 4% from Plan 3 to Plan 4. Table 5 provides the electric and gas budgets for Plan 3 versus Plan

4,

Table S. Plan 3 vs. Plan 4 Ameren Illinois Statutory Budgets (Million $)

Plan 3 Plan 4

PY7 PY8 PY9 PY10 PY11 PY12
AIC Electric Budget $44.69 |$45.41 |$45.66 |$42.71 |$43.40 |$43.93
AIC Gas Budget $11.70 [$11.74 |$11.76 |S$11.18 |$11.13 |$11.28
AIC Total Budget $56.39 |$57.15 |$57.42 [$53.89 |$54.53 |$55.19
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Q. How have the savings goals and the utility costs per savings changed from Plan 3 to
Plan 4?
A. Due to several factors, the proposed savings goals have decreased from Plan 3 to Plan 4.

The decreased savings is due to a variety of factors including a prioritization of measures with
lower first year savings but greater lifetime savings, decreased spending limit, changes in
lighting standards (for both residential and commercial lighting, as covered previously in this
testimony), the shifting of measures/programs to the 2017 IPA Electricity Procurement Plan,
changes in federal appliance standards that increase the baselines and decrease available savings
for the portfolio, and a greater reliance on measures that yield less savings because of the
maturity of the Ameren Illinois market. Each of these factors have contributed to an increase in
the first year utility costs per first year energy saved. Table 6 displays the total savings goals,
total utility costs, and the first year utility costs per first year savings for Plan 3 versus Plan 4.

Table 6. Plan 3 vs. Plan 4 Total Utility Costs, Savings, and Costs per Savings

Plan 3 Plan 4

PY7 PY8 PY9 PY10 PY1l1 PY12
AIC Electric Budget | $44.69 $45.41 $45.66 $42.71 $43.40 $43.93
AIC MWh Savings 223,446 185,278 191,603 139,058 139,573 141,662
$/kWh $0.20 $0.25 $0.24 $0.31 $0.31 $0.31
AIC Gas Budget $11.70 $11.74 $11.76 $11.18 $11.13 $11.28
AIC Therm Savings |[5,194,921 |5,433,380 |5,429,061 [2,334,584 2,368,741 |2,355,868
$/Therm $2.25 $2.16 $2.17 $4.79 $4.70 $4.79

As displayed in Table 6, the $/kWh has steadily risen from the inception of Plan 3 through the

completion of Plan 4. The rise is mainly due to the changing lighting standards and the

implementation of IPA programs that utilize many low-cost measures which increases the cost of
implementing electric savings measures in the Plan. The rise in electric first year utility costs per
savings is expected due to the reasons already stated and is reasonable compared to the AIC Plan

3 electric costs per energy. The natural gas first year utility costs per savings also increased from
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Plan 3 to Plan 4. This is due mainly to a prioritization on measures with longer measure lives, a
heavier focus on the low income sector of the residential portfolio (which has a higher cost per
therm saved), and a greater reliance on measures that yield less savings because of the maturity
of the Ameren Illinois market. For example, steam traps, a very low cost effective gas measure,
accounted for a total of over 1.4 million therms in Plan 3 in the Business Standard program. In
Plan 4 they account for a total of approximately 500 thousand therms. The rise in gas first year
utility costs per savings is expected due to the reasons already stated and is reasonable compared

to the Plan 3 gas costs per energy.

4. Analysis of Cost-Effectiveness of Programs and Portfolio
Q. How did you determine whether the programs and the portfolio were cost-effective?
A. Ameren Illinois performed the TRC test on the program and portfolio level to determine

the overall cost effectiveness. As previously noted, the TRC test must utilize variables that are
appropriate for the given level of analysis. There are three differences between the TRC
screening process at the measure and program level in this specific instance.

First, the Program Cost term in the denominator of the TRC (given as “PRC” in the
definition set forth above) is set to zero for the measure level analysis. However, program-level
screening requires that the PRC term take a value equal to the sum of the cost to implement and
administer the program.

Second, program participation is included in the program level analysis. The measure
level analysis is focused on the cost-effectiveness of a single measure and does not include a
participation variable. By definition, Ameren Illinois is interested in the cost-effectiveness of a

bundle of measures as these measures are adopted by program participants. This means that at
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the program level, Ameren Illinois must also project the participation level achieved through the
program.

The third difference is that the portfolio and program TRCs consider a net-to-gross
(“NTG”) factor that attempts to isolate the net effects of the program from market conditions
absent the program.

Q. Could you please expand on your methodology for finding Net-to-Gross factors?
A. AEG utilized NTG factors that were based on evaluations of existing Ameren Illinois
programs. The independent evaluator of AIC’s programs, Opinion Dynamics Corporation
(“ODC”), utilized a variety of methodologies for characterizing and calculating the NTG ratio
for each of the DSM programs combining free-ridership and spillover

According to ODC “free riders” are program participants who would have implemented
the incented energy efficiency measure(s) even without the program. Free riders are identified
through a series of questions that explore the influence of the program in making the energy
efficiency installations as well as the likely actions had the incentives not been available.

At the same time, however, there will be customers who undertake the action the program
is attempting to motivate, but who do not take advantage of the incentive offered by the program.
These customers are known as “free drivers,” and the savings that their actions produce are
termed “spillover.” Just as the effects of free riders must be accounted for, so should the effects
of free drivers. The Net-To-Gross ratio is adjusted downward to account for free riders and
upward to account for spillover.

For purposes of Plan 4 program design, the programs use the results of prior NTG
analyses from existing Ameren Illinois programs if available and still applicable. Otherwise,

they draw on NTG best practices and data from evaluation reports in other jurisdictions. The
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resulting NTG ratio for each program and the basis for the estimate can be seen in the table

below:

Q.

Table 7a: Proposed Net-to-Gross Ratios
PROGRAM Electric NTG Factor Notes
PY10 PY11 |PY12
Residential Direct Distribution of 0.98 0.97 0.97 Based on EM&V and AIC/ICC
Efficient Products ’ ) ’ Staff Consensus.
Residential Single Family 099 099 |0.99 |BasedonEM&Vand AICICC
Staff Consensus.
Residential Multifamily 093  |093 |0o93 |Basedon EM&Vand AICICC
Staff Consensus.
Business Standard 0.79 0.79 0.79 Based on EM&YV calculated data.
Business Custom 0.74 0.74 0.74 Based on EM&YV calculated data.
Business Retro-Commissioning | 0.91 0.91 0.91 Based on EM&YV calculated data.
El‘;zrllfss Small Business Direct 1 09 1989 {089  |Based on EM&V calculated data,

Table 7b: Proposed Net-to-Gross Ratios

PROGRAM Gas NTG Factor Notes
PY10 PY11 |PY12
Residential Direct Distribution of 1.04 1.04 1.04 Based on EM&V and AIC/ICC
Efficient Products ’ ) ’ Staff Consensus.
Residential Single Family 099 099 |0.99 |BasedonEM&Vand AICICC
Staff Consensus.
Residential Multifamily 097 097 |og7 |Basedon EM&Vand AICICC
Staff Consensus.
Business Standard 0.57 0.57 0.57 Based on EM&YV calculated data.
Business Custom 0.83 0.83 0.83 Based on EM&V calculated data.
Business Retro-Commissioning | 0.91 0.91 0.91 Based on EM&YV calculated data.
El‘;zrllfss Small Business Direct 1 g9 1529 089 |Based on EM&V calculated data.

In your opinion, is the proposed schedule of fixed inputs, attached as Appendix A to

Ameren Exhibit 1.1, reasonable and appropriate for use in this proceeding?

A.

Yes, it is my opinion that the fixed inputs in Appendix A to the Plan 4 filing are

reasonable and appropriate for the reasons stated in this Testimony. As mentioned, the data uses
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Ameren Illinois-specific sources whether from the IL-TRM or from implementation and

evaluation.
Q. Please summarize the findings of your cost-effectiveness analysis.
A. Each program has been screened for planning purposes for cost-effectiveness for program

design purposes. Each business program passes the TRC cost-effectiveness test with a value
greater than 1.0. Each residential program has a TRC cost-effectiveness value less than 1.0,
which is expected due to those programs having an emphasis on low income customers and
measures with longer lifetime savings. Certain programs have a higher TRC than others, with
Small Business Direct Install having the highest TRC in the Business portfolio and Direct
Distribution of Efficient Products having the highest TRC in the Residential portfolio. The
Ameren Illinois portfolio as a whole has an estimated total resource cost test benefit-cost ratio of
1.39. The table below shows the results of the program cost-effectiveness analysis:

Table 8: TRC Results for the Ameren Illinois Programs

Program TRC

RES- Direct Distribution of Efficient

0.94
Products
RES-Single Family 0.80
RES-Multifamily 0.86
RES-TOTAL 0.82
BUS-Standard Incentive 2.27
BUS-Custom Incentive 1.71
BUS-Retro-Commissioning 1.51
BUS-Small Business Direct Install 2.32
BUS-TOTAL 2.03
PORTFOLIO TOTAL 1.39
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IV. AMEREN ILLINOIS’ INTEGRATED PORTFOLIO
Q. Are there benefits from filing an integrated, dual fuel plan?
A. Yes. Ameren Illinois’ integrated energy efficiency Plan 4 delivers a flexible portfolio

capable of serving diverse market segments. Specifically, Ameren Illinois’ integrated plan
includes administrative and programmatic synergies for program delivery, increased energy
benefits, more cost-effective measures, and operational benefits for trade allies in the field.

Administrative costs are reduced with an integrated portfolio, as opposed to two separate
and stand-alone energy efficiency programs. All energy efficiency portfolios require marketing,
project management, customer outreach, contractor development, etc. Rather than duplicating
efforts for fuel-specific portfolios, cost reductions occur through combining these administrative
budget items. For example, Ameren Illinois uses its ActOnEnergy” brand and website as a
single marketing vehicle, allowing for one consistent message to customers, reducing customer
uncertainty around energy savings options. Another administrative benefit exists in project
management. Rather than having separate networks of natural gas contractors and electric
contractors, Ameren Illinois can combine the trade allies and provide training and information
for both fuel types. This decreases confusion and the administrative requirements needed to
separate (by fuel type) training seminars, the incentive application process, and marketing
materials to provide contractors.

An integrated portfolio’s single marketing vehicle may encourage participation and
program uptake, resulting in increased energy savings. As a result, increased energy savings can
potentially increase the number of measures included and may also raise the cost-effectiveness of
several dual-fuel measures. An example is residential insulation for customers with gas heat and

central air conditioning. To illustrate this example, the table below displays measure level TRCs
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accounting for benefits in three separate ways: electric benefits only, gas benefits only, and dual
fuel benefits. While the measure for both fuel types stand-alone does not pass the TRC screen of
1.0, the TRC is significantly increased when both fuel benefits are accounted for, and therefore,
the measure can be included within the portfolio. Again, Mr. Goerss provides some additional
testimony on this topic as well.

Table 9. Crawl Space Insulation measure TRC with different fuel combinations

ELEC. GAS

Benefits Benefits Dual Fuel
Measure Only Only Benefits
Crawl Space Insulation | 0.56 0.99 1.55

V. REASONABLENESS OF AMEREN ILLINOIS’ MODIFIED SAVINGS GOALS

Q. Please describe your understanding of the relationship between the savings goals
that were filed in this proceeding and the statutory spending limit.

A. The Ameren Illinois integrated electric and gas energy efficiency program plan, as filed,
is designed to maximize electric and natural gas savings within the statutory spending limit,
while maintaining a diverse portfolio of programs across all rate classes in a manner consistent
with the objectives of the Act.

Q. Do the savings goals associated with the programs filed by Ameren Illinois line up
with the unmodified goals identified in Sections 8-103 and 8-104 of the Illinois Public
Utilities Act (“Act™)?

A. No. Based on a review of the data, in my opinion it would be highly unlikely and not be
realistic for Ameren Illinois to meet the unmodified savings goals identified in the Act, within
the specified spending limits of the Act. For both the electric and gas portfolios filed as part of
Ameren Illinois’ integrated plan, the AEG and Ameren Illinois planning teams considered

multiple combinations of program designs that could have altered both the savings estimates and
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program budgets. Based on my review of the alternative program designs, I believe that meeting
the unmodified savings goals specified in the Act would be impossible within the statutory
spending limits. Further, the Potential Study conducted by AEG, which is attached as Appendix
B to the Plan 4 filing, supports the conclusion that Ameren Illinois cannot achieve the
unmodified savings goals under the spending limit.

Q. Did Ameren Illinois review its program mix, incentives, or administrative costs in
determining the modified electric and gas savings goals while staying within the statutory
spending limit?

A. Yes. The Ameren Illinois plan is designed to provide the optimal energy and gas savings
within the statutory spending limit. An emphasis was placed on measures with longer lifetimes
that provide energy savings over a long period of time. For the both the electric and gas
portfolios, the planning team considered several combinations of program designs that could
have altered the savings numbers and decreased the budget numbers. Even with design
modifications, the level of change would not have been sufficient to meet the unmodified savings
goals set forth in the electric and gas statutes within the spending limits. The decision was also
made to include measures with longer lifetimes which have greater lifetime savings, which in my
opinion correctly prioritized the continued growth of energy efficiency in Illinois. This has the
effect of reducing the short-term goal, but increasing the lifetime savings of the program and
reducing the lifetime energy delivery for the utility.

Q. Does Ameren Illinois have an estimate for what the spending limit would need to be
to achieve the unmodified savings goals as set forth in the statute?

A. Yes. Assuming the Ameren Illinois proposed kWh and therm savings and budgets were

to scale linearly, the 3-year budget required to achieve the statutory electric unmodified savings
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goals would be approximately $400 million higher than the statutory spending limit and
approximately $140 million higher than the statutory spending limit to achieve the gas
unmodified savings goals. Ameren Illinois’ required budgets would need to increase to
approximately $173.5, $178.5 and $180.1 million for PY10, PY11, and PY 12 respectively for
electric. Ameren Illinois’ required budgets would need to increase to approximately $56.2,
$59.1 and $59.0 million for PY10, PY 11, and PY 12 respectively for natural gas. This, however,
is a conservative estimate as it does not consider the fact that expanded programs would be
pursuing harder-to-reach (more expensive) savings opportunities with less motivated customers.
In reality, actual costs per kWh and costs per them saved are likely higher.

VI. DIVERSITY OF THE AMEREN ILLINOIS ENERGY EFFICIENCY AND
DEMAND RESPONSE PLAN

Q. Please describe the diversity of the programs in the Ameren Illinois plan.

A. First, the Ameren Illinois portfolio does not include the programs developed by the
Department of Commerce and Economic Opportunity (“Department”). The programs developed
by the Department represent a significant component of the diversity of energy efficiency
services that will be delivered to customers in Ameren Illinois’ territory. Those diverse offerings
focus on low income, municipal, and educational sectors.

The Ameren Illinois programs focus on other diverse segments and markets. Within the
residential sector, the programs address residential lighting through kits and other direct
distribution channels, air infiltration, heating and cooling equipment for low income customers in
emergency situations, water heating, and specific electronic equipment (advanced power strips
and thermostats). Within the commercial sector, the programs incorporate measures addressing
lighting, motors, air conditioning, building operations, refrigeration, commercial food service

equipment, office equipment, and ventilation. The wide diversity of industrial end-uses and
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measures is addressed by the Custom program, which is designed to include all measures that
can be found to be cost-effective on a project basis.

The programs within the portfolio are designed to evolve and incorporate additional
measures over time. In addition, the programs are diverse across sectors and market segments.
The programs address residential customers living in existing single-family and multi-family
homes, with a specific targeting of low income customers. The programs address all commercial
and industrial customers.

VII. CONCLUSION

Q. Please summarize the conclusions of your direct testimony.

A. For the reasons set forth above, I have come to the following conclusions. First, based on
a broad assessment of energy efficiency measures and programs, including ongoing review of the
experience of utilities in other states and jurisdictions when implementing similar programs, the
Ameren Illinois portfolio of energy efficiency programs is designed to deliver cost-effective
energy savings given the statutory spending limits. Second, based on my analysis, even though
the portfolio contains some cost-ineffective measures and programs, the portfolio as a whole that
is proposed for the Ameren Illinois energy efficiency portfolio Plan 4 has been screened to
satisfy the TRC test. Third, Plan 4 is designed to be within the spending limits described in the
Act. Finally, Plan 4 offers a variety of options for all customer classes to participate in energy
efficiency programs and benefit from a mix of both longer life measures and lower cost
measures.

Q. Does this conclude your direct testimony?

A. Yes, it does.
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APPENDIX A

STATEMENT OF QUALIFICATIONS
ANDREW W. COTTRELL

My name is Andrew W. Cottrell. My business address is 211 Broad Street, Suite 206,
Red Bank, New Jersey, 07701. My current title is Director for Applied Energy Group, Inc.

My educational background consists of a Bachelor’s of Arts degree in Engineering with a
minor in Government & Law from Lafayette College in Easton, Pennsylvania in 2004. I also
obtained a Master’s of Public Policy from the Edward J. Bloustein School of Planning and Public
Policy at Rutgers University in New Brunswick, New Jersey in 2006. I have performed
professional internships with the Sustainable Development Fund in Philadelphia, PA and was a
Graduate Assistant for the Center for Energy, Economic, and Environmental Policy in New
Brunswick, NJ.

In my employment history prior to joining Applied Energy Group, I worked for four
years as the Research Project Coordinator at the Center for Energy, Economic, and
Environmental Policy (“CEEEP”) at Rutgers University, performing wholesale electricity market
modeling, designing cost-benefit analysis models, and evaluating energy efficiency programs.
While working at CEEEP I also performed independent consulting with Independent Electricity
Consultants in Ridgewood, NJ.

Beginning in July of 2010, I worked as a Senior Analyst in Applied Energy Group’s
Utility Consulting practice, supporting utility clients in the Northeast and Mid-West. My duties
included the following: energy efficiency/demand response cost-effectiveness analysis and
modeling, DSM implementation plan filings, baseline and market analysis studies, energy
efficiency potential studies, tracking of new technologies and DSM industry developments, and

performing energy efficiency process and impact evaluations.
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In 2010-2011, I performed the cost-effectiveness analysis to support the Integrys (North
Shore Gas and Peoples Gas) 2011-2014 Energy Efficiency Program Plan Compliance Filing. In
2012-2013, I performed the cost-effectiveness analysis to support the Ameren Illinois 2014-2017
Energy Efficiency Program Plan Compliance Filing

In September of 2012, I was promoted to Principal Consultant and in March 2016 I was
promoted to Director, where I continue to perform the work described above as well as manage

Project Managers, Analysts, and Support Staff in the Utility Consulting practice.
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The results of the measure screening are presented in tables B1 through B2 below.
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Table B1. Residential Measures Screened for Measure-Level TRC Test

Passing TRC —
Electric &
Passing TRC — | Passing TRC — | Natural Gas
Measure Fuel Type Electric Natural Gas Benefits
Benefits Benefits (Statutory
Application of
TRC)
Standard LED Electric Yes Yes
Bath Faucet Aerator Electric DHW Electric Yes Yes
Bath Faucet Aerator Gas DHW Gas No No
Kitchen Faucet Aerator Electric DHW Electric Yes Yes
Kitchen Faucet Aerator Gas DHW Gas Yes Yes
Tier 1 APS 5 Plug Electric No No
Tier 1 APS 7 Plug Electric No No
Tier 2 APS Electric Yes Yes
Low Flow Showerhead Electric DHW Electric Yes Yes
Low Flow Showerhead Gas DHW Gas Yes Yes
Water Heater Temperature Setback Electric Electric Yes Yes
DHW
Water Heater Temperature Setback Gas
DHW Gas No No
Basement Sidewall Insulation Electric Heat Electric Yes Yes
iacsement Sidewall Insulation Gas Heat w/ Electric & Gas No No No
Ceiling Insulation Electric Heat (R-11 to R- Electric No No
49)
Ceiling Insulation Electric Resistance Only .
El Y Y
(R-5 to R-38) ectric es es
Ceiling Insulation Electric Resistance .
W/AC (R-5 to R-38) Electric Yes Yes
Ceiling Insulation Electric Resistance .
W/AC (R-11 to R-38) Electric No No
Ceiling Insulation Gas Heat w/ AC (R-11 to Electric & Gas No No No
R-49)
Ceiling Insulation Gas Heat w/ AC (R-11 to Electric & Gas No No No

R-49)
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gilét)lg Insulation Gas Heat w/AC (R-11 to Electric & Gas No No No
Ceiling Insulation Heat Pump (R-5 to R-38) Electric Yes Yes
glg)llmg Insulation Heat Pump (R-11 to R- Electric No No
Crawl Space Insulation Electric Heat Electric Yes Yes
Crawl Space Insulation Gas Heat w/ AC Electric & Gas No No Yes
Crawl Space Insulation Heat pump Electric No No
Crawl Space Insulation Resistance w/ AC Electric Yes Yes
OC;?;VI Space Insulation Resistance heat Electric No No
Rim Joist Insulation Electric Heat Electric Yes Yes
Rim Joist Insulation Gas Heat w/ AC Electric & Gas No No No
Rim Joist Insulation Heat pump Electric No No
Rim Joist Insulation Resistance w/ AC Electric No No
Rim Joist Insulation Resistance heat only Electric No No
Wall Insulation Electric Heat Electric No No
Wall Insulation Gas Heat w/ AC Electric & Gas No No No
Wall Insulation Heat pump Electric No No
Wall Insulation Resistance w/ AC Electric Yes Yes
Wall Insulation Resistance heat only Electric No No
Specialty LED Electric Yes Yes
Advanced Thermostats ASHP Electric Yes Yes
ﬁ:;/:mced Thermostats Electric Resistance Electric Yes Yes
ﬁg:filvjeighermostats Electric Resistance Electric Yes Yes
Advanced Thermostats Gas Heat Electric & Gas No No Yes
Advanced Thermostats Gas Heat w/ AC Electric & Gas No No Yes
ASHP 14.5 SEER (Replace HP) Electric No No
ASHP 14.5 SEER ER (Replace HP) Electric Yes Yes
ASHP 14.5 SEER ER (Replace Resistance) Electric Yes Yes
ASHP 16 SEER (Replace HP) Electric No No
ASHP 16 SEER (Replace Resistance) Electric Yes Yes
ASHP 16 SEER SF ER (Replace HP) Electric Yes Yes
ASHP 16 SEER MF ER (Replace HP) Electric No No
ASHP 16 SEER ER (Replace Resistance) Electric Yes Yes
ASHP 17 SEER 9.5 HSPF (Replace HP) Electric No No
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ASHP 17 SEER ER (Replace Resistance) Electric Yes Yes
ASHP 17 SEER 9.5 HSPF MF (Replace .
. Electric
Resistance) No No
ASHP 17 SEER 9.5 HSPF SF (Replace .
) Electric
Resistance) Yes Yes
ASHP 18 SEER ER (Replace HP) Electric Yes Yes
ASHP 18 SEER ER (Replace Resistance) Electric Yes Yes
ASHP 19 SEER 9.5 HSPF (Replace HP) Electric No No
ASHP 19 SEER 9.5 HSPF MF (Replace .
. Electric
Resistance) No No
ASHP 19 SEER 9.5 HSPF SF (Replace .
. Electric
Resistance) Yes Yes
ASHP 21 SEER 10 HSPF (Replace HP) Electric No No
ASHP 21 SEER 9.5 HSPF MF (Replace .
. Electric
Resistance) No No
ASHP 21 SEER 9.5 HSPF SF (Replace .
A Electric
Resistance) Yes Yes
ASHP 23 SEER 10 HSPF (Replace HP) Electric No No
ASHP 23 SEER 10 HSPF MF (Replace .
i Electric
Resistance) No No
ASHP 23 SEER 10 HSPF SF (Replace .
. Electric
Resistance) Yes Yes
Boiler 90% AFUE Low Income Gas No No
Boiler 90% AFUE ER Gas Yes Yes
Boiler Pipe Insulation Electric DHW Electric Yes Yes
Boiler Pipe Insulation Gas DHW Gas Yes Yes
CAC >14.5 SEER ER Electric No No
CAC >14.5 SEER Electric No No
CAC >16 SEER Gas Heat w/AC Electric No No
Duct Sealing Electric Heat w/AC Electric Yes Yes
Duct Sealing Electric Heat Only Electric Yes Yes
Duct Sealing Gas Heat Only Electric & Gas No Yes Yes
Duct Sealing Gas Heat w/AC Electric & Gas Yes Yes Yes
Furnace Blower Motor Electric Yes Yes
Furnace 95% AFUE Gas No No
Furnace 95% AFUE ER Gas No No
Furnace 97% AFUE Gas No No
Furnace 97% AFUE ER Gas No No
Programmable Thermostats ASHP Electric Yes Yes
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Programmable Thermostats Electric Heat Electric Yes Yes
Programmable Thermostats Electric Electric Yes Yes
Resistance Only
Programmable Thermostats Electric .
Resistance w/AC Electric Yes Yes
Programmable Thermostats Gas Heat Electric & Gas No Yes Yes
Programmable Thermostats Gas Heat Electric & Gas No Yes Yes
w/AC
Heat Pump Water Heaters Electric No No
Air Sealing ASHP Electric Yes Yes
Air Sealing Electric Heat Electric Yes Yes
Air Sealing Gas Heat w/AC Electric & Gas No No Yes
Air Sealing Resistance Only Electric No No
Air Sealing Resistance w/AC Electric Yes Yes
Specialty LED Common Area Lighting Electric Yes Yes
Specialty LED In-Unit Electric Yes Yes
Standard LED Common Area Lighting Electric Yes Yes
Stand.ard LED Common Area Lighting Electric Yes Ves
Exterior
Standard LED In-Unit Electric Yes Yes
Multifamily CAL Speciality Exterior .
Candelabra base 40 W to 5 W LED Electric Yes Yes
Multifamily CAL Speciality Exterior Globe .
60 W to 7 W LED Electric Yes Yes
Multifamily In-Unit Programmable T-Stat Electric Yes Yes
ASHP
Multifamily In-Unit Programmable T-Stat .
Electric Resistance Heat Electric Yes Yes
Multifamily In-Unit Programmable T-Stat .
Electric Resistance Heat w/ AC Electric Yes Yes
Multifamily In-Unit Programmable T-Stat .
Gas Heat w/ AC Electric & Gas No Yes Yes
Mul.tlfamlly In-Unit Smart T-Stat Electric Electric Yes Yes
Resistance Heat
Multifamily In-Unit Smart T-Stat Electric .
Resistance Heat w/ AC Electric Yes Yes
Multifamily In-Unit Smart T-Stat Gas Heat Electric & Gas No No Yes
w/ AC
Multifamily In-Unit Smart T-Stat ASHP Electric Yes Yes
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Anti Sweat Heater Control Cooler Electric Yes Yes
Anti Sweat Heater Control Freezer Electric Yes Yes
Auto Closer for Display Case Door: Reach-in .
Cooler Door or Reach-in Freezer Door Electric Yes Yes
Automatic Door Closer for Walk-in
Freezer/Cooler (back access door) or Walk-in Electric Yes Yes
Cooler Door or Walk-in Freezer Door
EC Motor for Reach-In Cooler Electric Yes Yes
EC Motor for Reach-In Freezer Electric Yes Yes
EC Motor for Walk-in Cooler Electric Yes Yes
EC Motor for Walk-in Freezer Electric Yes Yes
Energy Star Beverage Vending Machine Electric Yes Yes
Evaporator Fan Controls Electric Yes Yes
Refrigeration economizers Electric Yes Yes
SnackMizer (Primary with Sensor) SM150 Electric Yes Yes
SnackM1zer (Primary with Sensor) SM170 Electric Yes Ves
Machine Mount
Snackaer (Secondary W/Cable) SM171 Electric Yes Ves
Machine Mount
SnackMizer SM151-Secondary W/cable Electric Yes Yes
Strip Curtain on Walk-in Coolers or Freezers Electric Yes Yes
Vending Miser EZ VM170 Electric Yes Yes
Vending Miser VM 150 Electric Yes Yes
Vending Miser VM151 Electric Yes Yes
Vending Mizer EZ VM 171 Electric Yes Yes
Advanced Thermostats Electric & Gas Yes Yes Yes
Battery Chargers Electric No No
Desktop Virtualization - Pilot Electric Yes Yes
Energy Star Desktop Computer Electric Yes Yes
ngh Efficiency Circulation Fans (24-35 in Electric Yes Yes
diameter)
ngh Efficiency Circulation Fans (36-47 in Electric Yes Yes
diameter)
ngh Efficiency Circulation Fans (48-71 in Electric Yes Yes
diameter)
High Efficiency High Speed .
Exhaust/Ventilation Fans (24-35 in diameter) Electric Yes Yes
High Efficiency High Speed Electric Yes Yes

Exhaust/Ventilation Fans (36-47 in diameter)
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g;%lgif%;ﬁiﬁtliif};:r?se(eé(liSJ1 in diameter) Electric Yes Yes
Refrigeration Tune-up Electric Yes Yes
Rooftop Unit Controls Electric No No
VED Electric Yes Yes
Computer Power Management Software Electric No No
Modulated Commercial Gas Clothes Dryer Gas Yes Yes
Pump Optimization Electric Yes Yes
2-foot T8 lamps (17W) and ballasts Electric Yes Yes
3-foot T8 Electric Yes Yes
Exterior Lighting Electric Yes Yes
Exterior Lighting After 2018 Install Electric Yes Yes
Eg{}t)ursey ;rtl:rlrllrslted occupancy sensor for new Electric Yes Yes
Glass Door LED Cooler/Freezer Lighting Electric Yes Yes
ilfilesrs %ﬂ%rll;l}SiZIleer/Freezer Lighting Electric Yes Yes
g(l)z;stsr (])?S(;(S)re II;S]z]r)s cooler/Freezer Lighting Electric No No
High efficiency T5 or T8 fluorescent fixtures Electric Yes Yes
Highbay Fixture Replacement Option Electric Yes Yes
Interior LED Lamps and Fixtures Electric Yes Yes
E‘;Zrlll(l)r LED Lamps and Fixtures After 2018 Electric Yes Yes
LED Exit Sign Retro-fit Kit 6W or less Electric Yes Yes
LED lamp Electric Yes Yes
LED recessed down fixture Electric Yes Yes
LED Wallpack Fixture (Midstream) Electric Yes Yes
LED T-1 or electroluminescent exit sign Electric Yes Yes
Linear Tube LED (Midstream) Electric Yes Yes
ggvm‘fsgz(g)i t(;(c)i:;lpancy sensors or daylight Electric Yes Yes
Multi-level Lighting Controls Electric Yes Yes
New TS fluorescent Electric Yes Yes
bNaEiY;SI:;ngh performance T8 (32W) lamps and Eleciric Yes Yes
gft\;lvol:tg: r;:f:g(c)g;mce T8 fixture (with or Electric Yes Yes
Occupancy Controlled Bi-level Fixtures Electric Yes Yes
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Permanent Fixture/Lamp Removal Electric Yes Yes
ggliréla;?lzglflxture/Lamp Removal After Electric Yes Yes
bR;?;lsci[:d wattage T8 (28W) lamps and Electric Yes Yes
ltasoni or passive inftared technology | P1eee Yes Yes
RW T5 lamps (Midstream) Electric Yes Yes
RW T8 lamps (Midstream) Electric Yes Yes
T5 Linear LED Lamp Retrofit (Midstream) Electric Yes Yes
;I;Sb a;)lr1 ar:tduced wattage T8 relamp and Electric No No
T8 U-tube Lamps and Ballasts Electric Yes Yes
Ljalﬁr:s—i;)w wattage T8 (25W) lamps and Electric Yes Yes
'Wall Switch Occupancy Sensor Electric Yes Yes
Wall switch plate mounted occupancy
sensors using ultrasonic or passive infrared Electric Yes Yes
technology
Air Conditioner Tune-Up Electric Yes Yes
Boiler Lockout/Reset Controls Gas Yes Yes
Condensing Unit Heater Gas Yes Yes
Demand Controlled Ventilation Electric & Gas No Yes Yes
Ductless Heat Pumps Electric Yes Yes
Early Replacement Furnace Electric & Gas No Yes Yes
Gas Boiler Replacement Gas Yes Yes
Gas Boiler Tune-Up Gas Yes Yes
Gas Furnace Replacement Electric & Gas No No Yes
Industrial Air Curtains Electric & Gas Yes No Yes
Infrared Heaters Gas No No
Notched V-belts for HVAC systems Electric Yes Yes
Pipe Insulation Gas No No
Programmable thermostat Electric & Gas Yes No Yes
Steam Trap real-time monitoring Gas Yes Yes
Steam Trap Repair / Replacement Gas Yes Yes
Unitary HVAC Condensing Furnace Gas Yes Yes
1\:];1]2 c?fl?\y/fcc li\l/ll I(zltgsrs Cooling Tower Electric Yes Yes
VED on HVAC Motors — Supply or Return Electric Yes Yes

Fans
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Commercial Pool covers Gas Yes Yes
Heat Recovery Grease Trap Filter Electric Yes Yes
Ei}galtle]riit;;;:ncy Condensing Tanked Water Gas Yes Yes
gilikcltfig‘lciency Tanked Water Heater Electric No No
High Efficiency Tanked Water Heater (gas) Gas Yes Yes
gilikcltfig‘lciency Tankless Water Heaters Electric Yes Yes
]1;{:) ‘Z\:l;lz::rii?;l::t Aerators and Laminar Electric & Gas Yes Yes Yes
Ozone Laundry Electric & Gas No Yes Yes
Combination Oven - Electric Electric Yes Yes
Combination Oven - Gas Gas No No
E;sal:z;a)lsher High Temp (Includes Booster Electric & Gas Yes No Yes
Electric Convection Oven Electric Yes Yes
Electric Griddle Electric Yes Yes
Electric Steamer (3 pan) Electric Yes Yes
Electric Steamer (4 pan) Electric Yes Yes
Electric Steamer (5 pan) Electric Yes Yes
Electric Steamer (6 pan) Electric Yes Yes
Gas Fryer Gas Yes Yes
Gas Griddle Gas Yes Yes
Gas Steamer (5 pan) Gas Yes Yes
Gas Steamer (6 pan) Gas Yes Yes
Glass Door Freezer (31-50 cu ft) Electric Yes Yes
Glass Door Freezer (51 cu ft or more) Electric Yes Yes
Hot Holding Cabinet (full size) Electric Yes Yes
Hot Holding Cabinet (half size) Electric Yes Yes
Hot Holding Cabinet (three-quarter size) Electric Yes Yes
Infrared Char Broiler Gas No No
Infrared Rotisserie Oven Gas No No
Infrared Salamander Broiler Gas No No
Infrared Upright Broiler Gas No No
Kitchen Demand Control Ventilation Electric & Gas Yes Yes Yes
Pasta Cooker Gas Yes Yes
Pre-Rinse Sprayers Electric Booster Electric Yes Yes
Pre-Rinse Sprayers Gas Booster Gas Yes Yes
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Rack Double Oven Gas No No
Solid Door Freezer (15-30 cu ft) Electric Yes Yes
Solid Door Freezer (31-50 cu ft) Electric Yes Yes
Solid Door Freezer (51 cu ft or more) Electric Yes Yes
Solid Door Freezer (up to 15 cu ft) Electric No No
Compressed Air Leak Survey and Repair Electric Yes Yes
Cycling Compressed Air Dryers Electric No No
Efficient compressed air nozzles Electric Yes Yes
INo-loss condensate drains - compressed air Electric Yes Yes
VSD for air compressors Electric Yes Yes
High Volume Low Speed (HVLS) Fans Electric Yes Yes
Live Stock Waterer (electrically heated) Electric Yes Yes
Live Stock Waterer (energy free or ground Electric Yes Yes
source heat)
Controls for Multifamily Central Domestic .
Hot Water Plants Electric & Gas No Yes Yes
Multifamily Central Domestic Hot Water Gas Yes Yes
Plants
Gas Boiler Replacement (AFUE 85% min) Gas Yes Yes
Gas Furnace Replacement (92% AFUE) Electric & Gas No Yes Yes
PTAC/PTHP le.ss.than 6.5000 Btuh input Electric Yes Yes
replacing an existing unit
PTAC/PTHP less than 65kBtuh input new Electric Yes Yes
installation
Unitary and Split AC Systems and Air
Source Heat Pumps (240000 to 759999 Btuh Electric Yes Yes
input minimum 10.8 EER/12.0 IPLV)
Unitary and Split AC Systems and Air
Source Heat Pumps (65000 to 134999 Btuh Electric Yes Yes
input minimum 12 EER)
Unitary and Split AC Systems and Air
Source Heat Pumps (760000 or more Btuh Electric Yes Yes
input minimum 10.2 EER/11.0 IPLV)
Unitary and Split AC Systems and Air
Source Heat Pumps (up to 65000 Btuh input Electric Yes Yes
minimum 15 SEER)
Unitary and Split AC Systems and Air
Source Heat Pumps 135000 to 239999 Btuh Electric Yes Yes
input greater than 12.0 EER)
Small Pipe Insulation Gas No No
Destratification Fans - 20 ft diameter Electric & Gas No No No
Destratification Fans - 22 ft diameter Electric & Gas No No No
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Destratification Fans - 24 ft diameter Electric & Gas No No No
Destratification Fans - 14 ft diameter Gas No No
Destratification Fans - 16 ft diameter Gas No No
Destratification Fans - 18 ft diameter Gas No No
)Air-Cooled Chillers (150 tons and larger) Electric Yes Yes
)Air-Cooled Chillers (up to 150 tons) Electric Yes Yes
Cuet Room Evrpy Mamgensn G0 | g | o No
e I
LED Exterior - Canopy Electric Yes Yes
LED Exterior - Flood Electric Yes Yes
LED Exterior - Pole Lamp Electric Yes Yes
LED Exterior - Wallpack Electric Yes Yes
LED Interior - High Bay Fixture Electric Yes Yes
LED Interior - High Wattage Can Light Electric Yes Yes
LED Interior - Linear Tubes Electric Yes Yes
LED Interior - Troffer lay-in or wrap fixture Electric Yes No
LED Street Lighting Electric Yes Yes
Multi-level lighting switching Electric Yes Yes
Beverage Machine Control Electric Yes Yes
Snack Machine Control Electric No No
Equipment Heater Timers Electric Yes Yes
Q-Sync Motors Electric No No
ERVs Gas No No
Custom Electric & Gas Yes No Yes
Retro-commissioning Electric & Gas Yes No Yes
T5 Linear LED Lamp Retrofit Electric Yes Yes
Linear Tube LED Electric Yes Yes




