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Mr. Joel H. Peck, Clerk

¢/ 0 Document Control Center
State Corporation Commission
P.O. Box 2118

Richmond, VA 23218

Re: Case No. PUE-2016-00022

Dear Mr. Peck,

The American Council for an Energy-Efficient Economy (ACEEE) welcomes this
opportunity to provide comments to the Virginia State Corporation Commission (SCC) on the
above-referenced docket on the establishment of protocols, a methodology, and a formula to
measure the impact of energy efficiency measures. ACEEE is a nonprofit research organization
based in Washington, D.C. that conducts research and analysis on energy efficiency. ACEEE is
one of the leading groups working on energy efficiency issues in the United States at the
national, state, and local levels. We have been active on energy efficiency issues for more than
three decades. In Virginia, we developed an energy efficiency potential study covering
electricity savings opportunities, and for several years have provided technical assistance on
energy efficiency topics to various stakeholders.

We provide these comments along with an attached technical resource by ACEEE
(Attachment A), Energy Efficiency Evaluation, Measurement and Verification (EM&V), which is a
10-page document highlighting the basics of EM&V program evaluation, some key areas for
consideration, and a number of selected references that provide greater depth of analysis on the
issues identified. Our comments below begin with some introductory remarks on the objectives
and key challenges of EM&V, followed by comments in direct response to the Commission’s
questions related to “Objectives” and the “Cost/Benefit Questions,” and finally a summary of
our observations.

Introduction

Energy efficiency EMé&V methodologies and practices must meet the three critical
objectives of evaluation:
1. Accountability of the impacts: Did the program deliver its estimated benefits?

2. Risk management to support energy resource planning: How certain are these savings?
3. Continuous improvement: What can be done to improve program performance in the future?

In meeting these objectives, a key challenge is balancing rigor and accuracy with ease of
implementation and costs. There is no one way to strike this balance. Instead, it requires a
series of decisions at the portfolio level, program level, and measure level, and a transparent
and collaborative process with stakeholder input. In general, we find that the level of costs and
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rigor of EM&YV should be commensurate with the magnitude of savings and the degree of
uncertainty around existing estimates of savings. For example, this may mean that different
programs within a portfolio of programs require different EM&V approaches, and that periodic
assessments examine whether the level of rigor versus costs are meeting the core objectives of
evaluation.

For program administrators, typical costs for energy efficiency EM&V are currently 3-5%
of annual portfolio budgets (based on data from the Consortium of Energy Efficiency). The cost
of EM&V varies with the frequency, complexity, and scope of data collection and analysis.
Depending on the desired level of certainty in the results, measurements may be taken on an
entire system or a single parameter, on every measure or a sampling of projects, more or less
often, and for longer or shorter periods. Recent advances in data analytics and data availability
provide a ripe opportunity to use enhanced EM&V techniques while also managing costs.
ACEEE recently examined opportunities for these tools in a detailed report.!

SCC Objectives

() Uniform protocols for measuring, verifying, validating, and reporting the impacts of

energy efficiency measures

Uniform protocols are a useful means to ensure consistency and transparency in the EM&V
process. While states have been developing and implementing EM&V methodologies for
decades, recently a broader recognition of the need to coordinate has led to more national and
regional initiatives focused on energy efficiency EM&V .2 These national and regional initiatives
are explained in more detail in Attachment A, along with links to some of their key resources
and ongoing projects. We recommend that Virginia draw upon this large toolkit of best
practices, protocols, and resources such as reporting guidelines when developing state-specific
uniform protocols and incorporating Virginia-specific information and data.

One mechanism which several states have used successfully is to establish a stakeholder
working group that is responsible for oversight and input into decision making regarding
EM&V considerations such as those described above.3 Having a well-designed collaborative
stakeholder process to oversee EM&V activities and reporting can help assure that evaluation is
independent and objective, and minimize subsequent disputes and litigation over reported
results. Because EM&V is an ongoing activity -- occurring throughout the energy efficiency
planning, implementation, and evaluation process--- there is need for continuous involvement

1 ACEEE. 2015. Rogers, E. et al. How Information and Communications Technologies Will Change the
Evaluation, Measurement, and Verification of Energy Efficiency Programs. Washington, DC: ACEEE.
aceee.orp/research-report/ie1503

2 For example, the Uniform Methods Project by the US Department of Energy (DOE)

http:/ /energy.gov/eere/about-us/ump-home and the National Efficiency Screening Project

http:/ / www.nationalefficiencyscreening.org/; See also the State and Local Energy Efficiency Action
Network’ s (SEE Action) Energy Eﬁ‘iaency Program Impact Evaluation Guide;
bli ffici

ggld
3 For example, see Michigan: http:/ /www.michigan.gov/mpsc/0,1607,7-159-52495 53750 54587-217193~

00.html ; and Arkansas: and see Garland, Glen. “Collaborating for Success - How Arkansas Got it Right.”
2008. http:/ /aceee.org/files/ proceedings/2008/data/ papers/5 183.pdf; For a national overview of best
practices, see Energy Efficiency Collaboratives by SEE Action:

https:/ /www4.eere.energy.gov/seeaction/system/files/ documents/EECollaboratives-0925final. pdf
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by an EM&V stakeholder group throughout the process. We encourage the SCC to consider
working with stakeholders to establish such a working group / collaborative in Virginia.

Another mechanism to ensure consistency and quality of evaluation is to have an
independent third-party expert that reviews EM&V findings from each utility. The purpose of
the expert would be to ensure that the utility evaluations are conducted appropriately, and that
the state receives the information it needs for decision-making regarding the energy efficiency
programs.

Technical resource manuals (TRMs), which are reports or databases that hold information
on the features and energy savings of energy efficiency measures, are also a helpful way to
improve consistency by clearly communicating information such as deemed savings values and
deemed savings calculations. TRMs are typically developed for entire states or regions, and
require periodic reviews and updates. For Virginia, the existing mid-Atlantic TRM is a helpful
and appropriate resource to draw upon. State-specific information could then be used as
available and necessary to make certain amendments or supplements. The stakeholder working
group is an appropriate way to determine and clarify a path forward.

(i) A methodology for estimating annual kilowatt savings for such energy efficiency
measures
As discussed in more detail in Attachment A, there are three general methodologies for
estimating energy savings from energy efficiency measures, i.e. “savings determination
approaches:”

1. Project-level measurement & verification (typically used for custom projects targeting large
customers; uses one or more methods that can involve on-site metering and
measurements in combination with engineering calculations, statistical analysis, and/or
computer simulation modeling);

2. Deemed savings (estimates for a single unit of an installed measure that have been
developed from data sources such as prior metering studies and that are applicable to
the situation being evaluated; these are generally used for specific energy efficiency
measures with well-documented savings values, for example certain appliances, motors,
lighting technologies, etc.);

3. Large-scale consumption statistical analysis with the use of comparison groups (for certain
programs with substantial energy savings and large numbers of participants, periodic
statistical analyses with comparison groups are helpful to the overall EM&V process.
These can also help calibrate deemed saving estimates).

We encourage a range of approaches for estimating savings from energy efficiency programs in
Virginia, and we encourage transparency in the decision-making process via a stakeholder
working group as suggested above.

Common Practice Baseline
Another area that stakeholders in Virginia might want to consider, specifically as it relates to

establishing net vs. gross savings determinations,® is the “common practice baseline” approach.

4 See the accompanying Attachment A for further discussion on net vs. gross savings determination.

3
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This approach is somewhat in-between net and gross savings approaches in that it measures
savings relative to what is determined to be common practice without a program, but makes no
further adjustments. As with other net savings approaches, the common practice baseline
approach is designed to assess the savings attributable to efficiency program activities. This
approach is commonly used in the Pacific Northwest and has gained more attention recently,
for example it is recommended in EPA’s draft EM&V guidance for evaluating energy efficiency
savings under the Clean Power Plan.5 A description and discussion of this approach can be
found in the Uniform Methods Project’s Chapter 17.6

Another point we would like to emphasize regarding methodologies for estimating savings is
that these evaluation methodologies described above are well-established, through decades of
experience around the nation. There is an entire industry of independent evaluation
professionals who regularly apply and test these methodologies. Stakeholders in Virginia do
not need to try to “re-invent the wheel,” nor to try to pick a single methodology. Rather, a good
role for the SCC and a stakeholder working group would be to establish a good structure for
monitoring and reviewing the work of the independent evaluation professionals. Those
professionals should be tasked with the assignment to apply the best combination of established
methodologies that can be accommodated within available evaluation budgets.

(iii) A formula to calculate the levelized cost of saved energy for such energy efficiency
measures

Levelized cost of saved energy (CSE) is typically used as a way to compare costs of energy
efficiency program portfolios and sub-portfolios to costs of other energy resource options. This
metric serves as a complement to full cost-benefit analysis. ACEEE regularly examines trends in
energy efficiency program costs and CSE, and in a 2014 publication we lay out the standard
approach for calculating the levelized CSE for electricity and natural gas energy efficiency
measures from the utility or program administrator perspective.” The Lawrence Berkeley
National Laboratory (LBNL) also examined trends in levelized cost of saved energy for
program administrators in a major 2014 report.$

5 [EPA] US Environmental Protection Agency. 2015. Evaluation Measurement and Verification (EM&V)

Guidance for Demand-Side Energy Efficiency (EE) - Public Input Draft.
:/ / www.epa.gov/cleanpowerplantoolbox/evaluation-measurement-and-verification-emv-

guidance-demand-side-energy
6 NREL 2014

7 Molina, M. 2014. The Best Value for America’s Energy Dollar: A National Review of the Cost of Litility Energy

Efficiency Programs. aceee.org/research-report/u1402. See page 15 for the levelized CSE calculation and

discussion.
8 LBNL. Lawrence Berkeley National Laboratory. 2014. The Program Administrator Cost of Saved Energy for

Energy Efficiency Programs. https://emp.lbl.gov/publications/program-administrator-cost-saved. See

page 14 for the levelized CSE calculation and discussion.
4
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As described in the ACEEE report, the CSE calculation is:

CSE in $/kWh = (C) x (capital recovery factor)/(D)

where:

Capital recovery factor = [A*(1+A)"(B)]/ [(1+A)*(B)-1]

A = Real discount rate

B = Estimated average measure life in years

C = Total annual program cost

D = Annual energy (kWh or therms) saved by energy efficiency programs

While the formula to calculate CSE is straightforward, the inputs to the calculation are
most important and deserve careful consideration, e.g. net savings versus gross savings (or
common practice baseline approach as discussed above) and an appropriate discount rate.
Also, the use of the CSE is an important consideration. Again, CSE is typically most applicable
to comparing portfolios of energy efficiency programs to other supply-side resource options,
not as a way to determine whether individual programs should be included in a portfolio.
Rather, cost-benefit tests are used to determine the cost-effectiveness of individual energy
efficiency measures or programs.

For the discount rate input, the current common practice of assuming the utility
weighted average cost of capital (WACC) for energy efficiency cost-effectiveness screening has
been criticized as undervaluing the reduced risk of energy efficiency program expenditures
versus supply-side investments.? To reflect the lower financial risk of efficiency investments,
some jurisdictions have adopted alternative discount rates for energy efficiency valuation in the
Utility Cost (UCT) and Total Resource Cost (TRC) tests, such as a societal discount rate or a risk-
adjusted discount rate. In the Northwest, for example, the preferred approach is to use a risk-
free discount rate for both supply resource and energy efficiency, and then to explicitly model
resource risk (i.e., fuel price, environmental regulation, capital cost, and so forth) in the analysis
of resource options.’® This approach improves transparency by requiring that the type and
magnitude of risk estimates for each resource are displayed.

Both the ACEEE and LBNL reports cited above provide detailed discussion of these
inputs and factors to consider, and ACEEE would welcome the opportunity to provide further
feedback on specific areas for consideration.

9 Woolf, T., E. Malone, K. Takahashi, and W. Steinhurst. 2012. Best Practices in Energy Efficiency Program
Screening: How to Ensure that the Value of Energy Efficiency is Properly Accounted For. Prepared for the
National Home Performance Council by Synapse Energy Economics. Cambridge, MA.: Synapse Energy
Economics.

10 Northwest Power and Conservation Council. 2010. Sixth Northwest Conservation and Electric Power Plan.
Appendix N. Accessed March 2014.

http:/ /www.nwcouncil.org/media/6332/SixthPowerPlan_Appendix N.pdf
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SCC Cost/Benefit Questions

(i) Whether the application of costs and benefits is consistent across utilities
(i)  Whether consistent application of costs and benefits across utilities is necessary or
reasonable

ACEEE recommends that it is useful and reasonable to use a consistent approach to cost-
benefit analysis, i.e. cost-effectiveness testing, across utilities. While certain inputs may vary by
utility jurisdiction, e.g. avoided energy and capacity costs, the overall approach should be
consistent. This reduces confusion, and will provide better data on energy efficiency for various
stakeholders, including resource planners.

ACEEE has found that the most widely used benefit-cost test is the Total Resource Cost
(TRC) test, followed by the Utility Cost Test (UCT). We have also observed that the Ratepayer
Impact Measure (RIM) test has become almost universally rejected! as a primary test for
decision-making, because it does not really measure the cost-effectiveness of an energy
efficiency program. Rather, itis an indicator of the distribution of already sunk utility system
costs. For that reason, we recommend that states not use the RIM test to make determinations
about the cost-effectiveness of energy efficiency programs.

ACEEE has also found that even for the commonly-used cost-effectiveness tests, in many
jurisdictions there is either an inconsistent or sometimes inappropriate application of those
tests. For example the TRC test, although most widely used as the primary test, can be
challenging to implement because it requires all costs and all benefits (including participant
costs and benefits in addition to utility costs benefits). While costs to utilities and participants
are relatively straightforward, some of the participant benefits can be less straightforward, and
as a result these benefits are often underreported. Another example is the utility system
benefits, e.g. avoided energy and capacity costs, which are often underreported. We encourage
stakeholders in Virginia to review ACEEE's recent national review that examined best practices
on utility system benefits of energy efficiency.12

Because of these challenges in ensuring consistent and appropriate use of the various tests,
we recommend that the Commission use a guide developed by the National Efficiency
Screening Project for analyzing and screening energy efficiency measures and programs based
on their benefits and costs.3 The guide provides a set of principles that resulted from a national
collaboration of a diverse set of energy efficiency program stakeholders and technical experts.
Under these principles, energy efficiency cost-benefit analysis should:

1 Support the public interest

2. Account for the energy policy goals of each state

3. Ensure that tests are applied symmetrically, where both relevant costs and relevant

benefits are included in the screening analysis

4, Not exclude relevant benefits on the grounds that they are difficult to quantify and

monetize

11 In our last national survey in 2012, Virginia was the only state that reported still using the RIM test as
its primary cost-effectiveness test. We understand that subsequent legislation in Virginia has clarified
that four different tests should be considered, and that no single test should be the primary determinant.
12 Baatz, B. 2015. Everyone Benefits: Practices and Recommendations for Utility System Benefits of Energy
Efficiency. Washington, DC: ACEEE. http:/ /aceee.org/everyone-benefits-practices-and-recommendations

13 http: //www.nationalefficiencyscreening.org/rvf-template
6
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5. Be transparent by using a standard template to explicitly identify their state’s energy
policy goals and to document assumptions and methodologies

By following these principles, the SCC and stakeholders can improve transparency and
consistency of cost-effectiveness results.

(iii)  Whether the application of the cost/benefit tests can be improved by enhanced
evaluation and verification protocols for estimating savings actually realized.

This again comes back to using various savings determination approaches described above.
Because the use of appropriate EM&YV techniques improves accuracy of various savings
estimations, they can also improve the cost-benefit calculations because they provide better
estimates of the energy savings. EM&V techniques are well-developed and have been used in
countless contested-case regulatory proceedings, in dozens of states around the nation. By
using qualified and experienced evaluation professionals, and establishing an appropriate
oversight process, regulators and all stakeholders in Virginia can be confident in the evaluation
results produced, and can use that information in cost/ benefit analyses.

Summary of Observations

() Uniform protocols for measuring, verifying, validating, and reporting the impacts of energy
efficiency measures

a. Review existing, well-established practices in EM&V discussed in this document
and supporting materials in order to establish a stable and transparent
framework for participants to engage with.

b. Develop a stakeholder working group or collaborative. Several states (e.g. AR,
MI etc.) have found that a stakeholder collaborative helps to design and refine
EM&V practices to improve outcomes, consistency, and reduce costs.

c. Consider using a third-party to review individual utility evaluations. This
process provides an independent and consistent assessment of the practices
employed by utilities and their contractors.

(i) A methodology for estimating annual kilowatt savings for such energy efficiency measures
a. Leverage national best practices for savings determination approaches and use
stakeholder input from within Virginia to determine the appropriate EM&V
practices to apply to different components of Virginia's energy efficiency
portfolio.
b. Address “net vs. gross” savings determination including consideration of
establishing a common practice baseline approach.

(i) A formula to calculate the levelized cost of saved energy for such energy efficiency measures
a. Ensure stakeholders are aligned on the role and use of “cost of saved energy”
(CSE) in decision-making, e.g. comparing portfolios of energy efficiency
programs to supply-side options.
b. Consider the various approaches and reasons for establishing and adjusting
discount rates used in CSE calculations; likewise for energy savings
determinations.
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(iv)  Whether the application of costs and benefits is consistent across utilities and;
) Whether consistent application of costs and benefits across utilities is necessary or reasonable
a. Leverage the National Efficiency Screening Project to accelerate Virginia’s use of
consistent and transparent cost-effectiveness screening practices.
b. Use a stakeholder working group as a means to improve consistency of energy
efficiency cost-effectiveness screening.

(vi)  Whether the application of the cost/benefit tests can be improved by enhanced evaluation and

verification protocols for estimating savings actually realized. .

a. Best practice EM&V is both an iterative and evolving field. Virginia is entering
the conversation at an exciting time in which there is a rich field of existing best
practice that can enable stakeholders to more quickly establish a working
framework while integrating emerging practices and technologies to improve
results and reduce costs over time.

ACEEE welcomes this opportunity to provide comments, and as needed can provide additional
information on national trends and state examples of energy efficiency EM&V.

Sincerely,

Maggie Molina

Program Director

Utilities, State and Local Policy Program
ACEEE

mmolina@aceee.org
202-507-4004
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Introduction

Policymakers and utilities in the US have recently put increased focus on energy efficiency
as a clean, low-cost and reliable utility system resource and policy strategy to meet long-
term energy needs and climate goals. This increased attention calls for excellence in
evaluation, measurement & verification (EM&V), which provides accurate, transparent and
consistent metrics — based on good data—that assess the performance and implementation
of energy efficiency projects, programs, and portfolios of programs. The US has more than
three decades of experience implementing energy efficiency EM&V. One key challenge is
how to balance rigor and accuracy with ease of implementation and evaluation costs. Recent
advances in data availability and analytics are paving the way for new opportunities to
improve accuracy while managing costs. Improved regional and national collaboration also
hold new promise for elevating the confidence in energy efficiency as a resource.

In this toolkit we first describe the objectives of EM&V, followed by general approaches and
typical steps in an EM&V process. We then discuss several key areas for consideration
when developing a plan. Next we discuss how the industry is entering a new paradigm in
EM&YV shaped by improved data availability and analytics, as well as increased national
and regional collaboration. Finally, we provide a detailed list of additional references for
EM&V implementation.

Why EM&V?

Policymakers typically require that energy efficiency programs and projects be cost-
effective. To this end, most states require that program administrators conduct
independent, third-party EM&V. Energy efficiency EM&V serves three critical objectives:
accountability of the impacts, risk management, and continuous improvement. To restate
these objectives as questions:

1 Accountability of the impacts: Did the program deliver its estimated benefits?

EM&V activities document and measure the effects of a program and determine whether it
met its goals. This often includes the energy and demand savings, as well as co-benefits
such as emissions impacts, transmission and distribution benefits, or water savings.

2, Risk management to support energy resource planning: How certain are these savings?

Risk refers to the uncertainty of the realization of expected savings from an efficiency project
or program. EM&V activities should be sophisticated enough to assess and maximize the
level of confidence of estimated savings, which provides credibility to energy efficiency as a
viable resource. An added risk is that, in the absence of good data, governments may
under-invest in relatively cheaper and more beneficial energy efficiency programs, and

529 14th Street NW, Suite600 O Washington, DC 20045 (® 202.507.4000 ® 202.429.2248 www.aceee.org
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ENERGY EFFICIENCY EVALUATION, MEASUREMENT, AND VERIFICATION (EM&V)

over-invest in more costly alternatives. EMé&V activities aim to provide this datd, thereby
avoiding costly misallocation of public and private resources.

3. Continuous improvement: What can be done to improve program performance in the future?

Most importantly, EM&V activities should be used to go beyond compliance by evaluating
why a program had the effect that it did, with an eye for both improving existing programs
and providing a robust mechanism for estimating savings from planned programs.

Types of EM&V Assessments

It is important to first make a distinction between energy efficiency projects and energy
efficiency programs or portfolios of programs because of differences in the scope of
measurement and methods of evaluation for each. A project is a single activity that takes
place at a single location, such as the installation of energy efficient lighting in an office. The
term measurement and verification (M&V) alone refers to project-level analysis associated
with the documentation of energy savings and verification of installation at individual sites
(more on that later under savings determination approaches). In contrast, a program is a
prolonged effort by an organization or collaborative of organizations that encompass a
group of projects with similar characteristics and applications (e.g., an initiative to install
advanced hot water heaters in residential buildings). A portfolio is a collection of programs
that collectively address multiple technologies and market segments. The broader term
evaluation, measurement and verification (EM&V) refers to program-level or portfolio-level
analysis and includes a broader approach to evaluation.

At the program or portfolio level, a seminal resource for an in-depth review of EMé&V
program evaluation is the Energy Efficiency Program [mpact Evaluation Guide from 2012 (and
its precursor in 2007), prepared by the State and Local Energy Efficiency Action Network
(SEE Action), which is co-facilitated by the US Department of Energy (DOE) and
Environmental Protection Agency (EPA). As described in that report, the most common way
to categorize efficiency program evaluations is as follows:

1. Impact evaluations assess outcomes of the changes attributable to an energy efficiency
program. These evaluations answer questions for the first and second objectives
described above about the accountability of the benefits and risk management.

2. Process evaluations assess program operations to identify and recommend areas of
improvement. These evaluations answer questions for the third objective above
about program improvement.

3. Market evaluations assess broad aspects of the marketplace with respect to energy
efficiency. For example, a market effects evaluation characterizes changes in the
structure or functioning of the market or the behavior of market participants that
resulted from one or more program efforts. These evaluations help to answer
questions for all three objectives.

These best-practice EM&V activities should be seen as cyclical -- occurring throughout the
energy efficiency planning, implementation, and evaluation process. SEE Action’s guide
focuses mainly on impact evaluations, which is the center of the EM&V process. Additional
information on process and market evaluations can be found in the various references listed
at the end of this toolkit. DOE’s Uniform Methods Project, which is described later,
provides detailed model evaluation plans for specific energy efficiency measures and project

2
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ENERGY EFFICIENCY EVALUATION, MEASUREMENT, AND VERIFICATION (EM&V)

categories. Next we describe the high-level steps for an impact evaluation process based
largely on the SEE Action guide.

Steps in an EM&YV Impact Evaluation Process
1. Define the evaluation objectives, scale and time frame in the context of policy objectives

Evaluation planning should be incorporated in the planning for the efficiency program
itself, for budgetary and staffing reasons, as well as for program design purposes. The basic
objectives of any evaluation program are accountability, risk management, and program
improvement. Other objectives may include the calculation of co-benefits, as described
below. Scale is often a tradeoff between expected benefit from the EMé&V process and the
administrative costs of the program. Evaluation time frames are typically on the order of
one year.

2. Select an impact evaluation savings determination approach and define baseline scenarios.

Evaluation methods depend on program objectives, and are discussed more fully in the
referenced documents below. The baseline (or "business-as-usual” scenario) consists of an
estimate of energy use and demand in the absence of any efficiency program interventions.
Because energy savings cannot be directly measured, they must be calculated by comparing
energy use and demand after efficiency program implementation with a baseline defined at
the start of the program.

3. Design and conduct data collection and analysis

Decide upon the experimental or quasi-experimental design for the evaluation. Prepare the
sampling plan and data collection instruments and protocols. Select data filtering and
analysis methodologies. Implement the evaluation plan.

4. Determine energy and demand savings (gross and/or net savings)

Gross savings represent the changes in energy use and demand that result from program
activities, regardless of what factors may have motivated the participant to take the energy
efficiency actions. A sample of representative projects are selected, and their effects are
measured and verified (taking the effects of uncontrollable forces like weather into account)
to determine gross savings. Net savings are determined by adjusting gross savings to
account for what would have happened without the program (free riders) and for program-
induced spillover and market effects (see definitions later).

5. Calculate co-benefits (according to policy objectives)

Co-benefits may include avoided greenhouse gas emissions and other environmental
benefits, energy price effects, economic impacts such as job creation and increases in income,
non-energy benefits to program participants (e.g., health, comfort, reduced maintenance,
etc.), national security impacts, and other technical system benefits. Methods exist for
determining these co-benefits, according to the objectives of the energy efficiency program
policy.

6. Report the evaluation results and work with program administrators to implement
recommendations and to resource planners and demand forecasters

3
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ENERGY EFFICIENCY EVALUATION, MEASUREMENT, AND VERIFICATION (EM&V)

Key Issues for Consideration in an EM&V process

Here we provide more details about some specific elements of the EM&V process for further
consideration. See ACEEE 2015 for additional information.

SAVINGS DETERMINATION APPROACH

There are inherent challenges in measuring energy efficiency impacts because it requires
comparing actual energy use to what would have happened absent the energy efficiency
improvements. This requires the use of a counterfactual scenario, i.e. estimating what the
energy use would have been had the program or measure not been implemented. The SEE
Action guide describes three general approaches to savings determination: 1) measurement
and verification (M&V); 2) deemed savings; and 3) large-scale consumption data analysis
with the use of control groups. The type of approach is a key area for consideration —and
requires balancing evaluation costs with level of accuracy. Program administrators may
want to use a variety of these approaches across their portfolio of programs.

Measurement and Verification (M&V)

M&V is applied at the project level, as described earlier, and means the determination of
gross energy savings at individual sites or projects using one or more methods can involve
metering measurements in combination with engineering calculations, statistical analysis,
and/or computer simulation modeling. M&V guidelines and protocols have existed for
decades (since the beginning of the energy performance contracting industry). Today the
most widely used of which include the Federal Energy Management Program (FEMP)
guidelines, the Efficiency Value Organization’s (EVO) International Performance
Measurement & Verification Protocol (IPMVP), and ASHRAE's Guideline 14-2014. More
recently, the US DOE’s Uniform Methods Project has become a resource for some M&V
protocols. See the list of project-level M&V references at the end of this toolkit for links to
these resources.

For energy efficiency programs, this M&V savings determination approach is most often
used in custom programs targeting large customers, where the savings are dependent on the
technologies applied and the specific customer characteristics. This approach can also serve
as the basis for determining, in part, deemed savings values for prescriptive programs.

Deemed Savings

Deemed savings values are estimates for the energy and/or demand savings for a single
unit of an installed energy efficiency measure that (1) have been developed from data
sources (such as prior metering studies) and analytical methods that are widely considered
acceptable for the measure and purpose, and (2) are applicable to the situation being
evaluated. Individual parameters or calculation methods can also be deemed, e.g. effective
useful life of a measure, or a set of engineering algorithms used to calculate the savings.
(free-ridership and net-to-gross factors may also be deemed).

For energy efficiency programs, deemed savings approaches are generally used for projects
with well-documented savings values, for example appliances, lighting, and computer
equipment. This EMé&V approach is popular because it is relatively low-cost and
straightforward. ACEEE research from 2012 found that 36 states use some type of deemed
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ENERGY EFFICIENCY EVALUATION, MEASUREMENT, AND VERIFICATION (EM&V)

savings values in their evaluation frameworks, and that 26 states cite the use of sources or
databases from other states (ACEEE 2012).

Large-scale consumption statistical analysis with the use of comparison groups

Comparison groups are a more elaborate way of determining energy savings and can result
in a more informed understanding of program-induced energy savings. The SEE Action
guide distinguishes between two kinds of control groups. Randomized controlled trials
(RCT) randomly assign customers to either the treatment group, whose members participate
in the program, or a comparison group, whose members do not participate. Quasi-
experimental methods (QEM) use a comparison group that has not been randomly selected.
Both methodologies compare the energy use of a control group not involved in program
activities with that of efficiency program participants. Evaluators collect energy
consumption data for both groups and calculate the difference between the two sets of data.
Both comparison-group approaches require a relatively large and homogeneous population
of energy users. They are most often used in residential programs, since they involve so
many customers, usually with a limited number of energy consumption profiles. They can
also be used for commercial programs with large numbers of participants, but relatively
sophisticated statistical techniques are required.

Of the two kinds of control groups, RCT tends to be more accurate in assessing savings, but
it is time-consuming, expensive, and cannot be applied to full-scale programs because it
requires random assignment to participant and control (nonparticipant) groups. The
simplest QEM approach is the pre/post method, which compares the energy use of
program participants before and after the program; in effect, participants become their own
control group. The QEM approach is more flexible and is more broadly applicable to
programs. Randomized encouragement designs are an additional approach (See Uniform
Methods Project’s Sampling Design Cross-Cutting Protocol [April 2013]).

For certain programs with substantial energy savings and large numbers of participants,
periodic statistical analyses with comparison groups are helpful to the overall EM&V
process. These can also help calibrate deemed saving estimates.

TECHNICAL RESOURCE MANUALS

Technical Resource Manuals (TRMs) are databases or reports that hold information on the
features and energy savings of large quantities of energy efficiency measures for use by an
entire state or region. Deemed savings values and deemed calculations are usually
documented in TRMs, as are other assumptions and metrics such as measure lifetimes. As of
2012, there were 17 state and regional TRMs in use across the U.S. (SEE Action 2012).
Developing robust state or regional TRMs, with periodic reviews and updates, is a helpful
way to improve consistency.

NET vS. GROSS SAVINGS

Evaluators are interested in examining the extent to which variables external to a program
may affect energy use and thereby lead to over- or underreporting of energy savings. Using
definitions from DOE’s Uniform Methods Project (NREL 2014, Chapter 17):
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¢ Gross savings impacts are “changes in energy consumption that result directly from
program-related actions taken by participants in an energy efficiency program,
regardless of why they participated.”

» Net savings impacts are “changes in energy use attributable to a particular energy
efficiency program. These changes may implicitly or explicitly include the effects of
factors such as free-ridership, participant and non-participant spillover, and
induced market effects.”

Free-riders are participants who would have adopted energy efficiency measures in the
absence of the program. Spillover is when the program inspires participants or
nonparticipants to take other efficiency actions not directly targeted by the program.
Induced market effects occur as a result of changes in the market inspired by the program
(e.g. contractors change their previous equipment stocking and recommendation practices
due to familiarity with a new technology promoted by the program). While it is considered
best practice for net savings evaluations to account for free-ridership and spillover (and
occasionally induced market effects), in practice many evaluators account for free-riders
alone, thereby running the risk of undercounting total savings impacts.

An analysis by ACEEE examines details about state practices, precedents, and issues
regarding net and gross savings (ACEEE 2014). The study’s interviews with state and
national experts made it clear that both net and gross savings can be useful toward assessing
the three objectives of evaluation. For example, estimates of net savings help programs
improve as they work to minimize free-ridership. Utility system planners are generally
most concerned with what overall changes are occurring in consumption levels (i.e. gross
savings), and less concerned with parsing out what portion of the change would happen
without programs or is attributable to different parties. On the other hand, there is a need
and often regulatory pressure to understand the net impacts attributable to programs,
especially as a way to calculate things like cost-effectiveness and lost revenue policies in
order to protect ratepayer interests and to apply limited program dollars where they will do
the most good. Some states have taken the simplistic approach of assuming that free-
ridership and spillover cancel each other out, so that gross savings equal net savings. That
approach may ignore important differences between programs within a portfolio, and likely
obscures important information about how particular programs are functioning.

COMMON PRACTICE BASELINE

In recent years, the “common practice baseline” approach has received increased attention.
This approach is somewhere in-between net and gross savings approaches in that it
measures savings relative to what is determined to be common practice without a program,
but makes no further adjustments. This approach is commonly used in the Pacific
Northwest and is recommended in EPA’s draft EM&V guidance for evaluating energy
efficiency savings under the Clean Power Plan (EPA 2015). As with other net savings
approaches, the common practice baseline approach is designed to assess the savings
attributable to efficiency program activities. A description and discussion of this approach
can be found in the Uniform Methods Project’s Chapter 17 (NREL 2014).
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COST-EFFECTIVENESS SCREENING

Cost-effectiveness screening is one key element of the EM&V process, and it is used in
various ways in different jurisdictions. Recent national collaboration on this topic has led to
some helpful resources. The National Efficiency Screening Project (NESP), as described
later, spearheaded the development of the Resource Value Framework (RVF) (ACEEE is a
participating member of NESP). The RVF advocates that in designing energy efficiency
cost-effectiveness screening tests, each state should adhere to several principles, including:

1. Support the public interest

2. Account for the energy policy goals of each state

3. Ensure that tests are applied symmetrically, where both relevant costs and relevant
benefits are included in the screening analysis

4. Should not exclude relevant benefits on the grounds that they are difficult to
quantify and monetize

5. Should be transparent by using a standard template to explicitly identify their state’s
energy policy goals and to document assumptions and methodologies

EM&V CosTts

For program administrators, typical costs for energy efficiency EM&V are 3-5% of annual
portfolio budgets (based on data from the Consortium of Energy Efficiency). The cost of
EM&V varies with the frequency, complexity, and scope of data collection and analysis.
Depending on the desired level of certainty in the results, measurements may be taken on
an entire system or a single parameter, on every measure or a sampling of projects, more or
less often, and for longer or shorter periods. In general, the level of costs and stringency of
EM&V should be commensurate with the magnitude of savings and the degree of
uncertainty around existing estimates of savings.

STAKEHOLDER WORKING GROUPS

Several states have had success with establishing stakeholder working groups that are
responsible for oversight and input into decision making regarding EMé&V considerations
such as those described above. Having a well-designed collaborative stakeholder process to
oversee EM&V activities and reporting can help assure that evaluation is independent and
objective, and minimize subsequent disputes and litigation over reported results.

New Frontiers of M&V

Major new advances in data analytics and data availability are creating exciting
opportunities in the area of automated Mé&V. The Northeast Energy Efficiency Partnerships
(NEEP) outlines these trends in its report, The Changing EM&V Paradigm, across two major
areas: 1) advanced data analytics and program enhancements (enabled by new software);
and 2) advanced data availability (enabled by new hardware) (NEEP 2015). ACEEE is also
examining how ICT can automate data collection and analysis, and how new analytical
techniques are giving evaluators the ability to monitor and meter what is relevant and then
extract what is needed to gain intelligence about energy consumption (see ACEEE 2015).

In that report, ACEEE provided case studies for the residential, commercial, and industrial
customer segments. For example, one case study profiles a warehouse management
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company that installed an intelligent lighting system, which has self-metering and historical
data collection capabilities that enable to report energy savings in near real time. While
some energy efficiency programs such as monitoring-based building commissioning
(MBCx) have been using these types of techniques for several years, a broader class of
energy efficiency programs could now potentially take advantage of automated M&V. At
the same time, these new techniques can help build confidence in energy efficiency
performance for a broad range of stakeholders (ACEEE 2015).

National and Regional EM&YV Initiatives and Resources

States have been developing and implementing EM&V methodologies for decades. More
recently, especially with the prospect of federal climate regulations, a broader recognition of
the need to coordinate has led to national and regional initiatives focused on energy
efficiency EM&V. Here we briefly describe these initiatives and list some key resources.

EM&V Working Group of the State and Local Energy Efficiency Action Network (SEE
Action), co-facilitated by the US DOE and the US EPA

» Convenes experts from around the country on EM&V issues, specifically around
three key focus areas: 1) support consistency and transparency for EM&V methods;
2) address emerging issues and technologies; and 3) increase adoption of best
practices. ACEEE participates in the working group.

* Publishes numerous technical reports and guidance documents.
In 2012 published a seminal EM&V resource for both novices and experts: Energy
Efficiency Program Impact Evaluation Guide. Includes definitions, concepts, and steps
for calculating energy and demand savings, avoided emissions, and other impacts.

Uniform Methods Project (UMP) by the Department of Energy (DOE)

¢ Develops M&V protocols for determining energy savings for commonly
implemented program measures. The work is being done through collaboration
with energy efficiency program administrators, stakeholders, and EM&V
consultants.

e Aims to establish easy-to-follow protocols based on commonly accepted engineering
and statistical methods for determining gross savings for a core set of commonly
deployed energy efficiency measures.

» In 2013, published first set of protocols for determining energy savings from energy
efficiency measures and programs; ongoing protocols are listed here. Chapter 17
addresses net savings methods.

National Efficiency Screening Project (NESP)

¢ Group of organizations and individuals (including ACEEE) working together to
improve the way that utility customer-funded electricity and natural gas energy
efficiency resources are screened for cost-effectiveness.

e Developed the Resource Value Framework (RVF) of principles and
recommendations to provide guidance for states to develop and implement cost-
effectiveness tests that are consistent with sound principles and best practices.
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During 2016 and 2017, NESP is working to develop a National Standard Practice

Manual for Energy Efficiency (NSPM) designed to update and expand upon the

California Standard Practice Manual.

Regional Technical Forum by the Northwest Power & Conservation Council

Established in 1999 as an advisory committee to develop standards to verify and
evaluate energy efficiency and conservation savings.

Develops unit energy savings (UES) measures, standard protocols, and numerous
guidelines.

Uses subcommittees to review and provide oversight and/or guidance on projects,
provide feedback to the RTF on specific issues, and help develop and update sector-
specific measure savings and assumptions.

Regional Evaluation, Measurement and Verification Forum (EM&V Forum) by the
Northeast Energy Efficiency Partnership (NEEP)

Consists of nine jurisdictions across the Northeast and mid-Atlantic regions. Works
to develop and support the use of consistent savings assumptions and standardized,
transparent guidelines and tools to evaluate, measure and verify, and report the
energy and demand savings, costs, and avoided emission impacts of energy
efficiency.

Steered by a committee of state public utility commissioners, energy office and air
agency representatives; convenes stakeholders through regular events.

Develops and collects numerous resources such as its glossary of terms.

In 2015 published The Changing EM&V Paradigm which reviews key trends and new
industry developments and their implications on current and future EM&V
practices.
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State Corporation Commission
Document Control Center
P.0.Box 2118

Richmond, Virginia 23218

RE: PUE-2016-00022, Ex Parte: In the matter of receiving input for evaluating the establishment
of protocols, a methodology, and a formula to measure the impact of energy efficiency measures

Dear Mr. Peck,

Advanced Energy Economy (“AEE”) appreciates this opportunity to provide information and input
to the State Corporation Commission of Virginia (“SCC” or “Commission”) on issues related to energy
efficiency and evaluation, measurement, and verification (‘EM&V”). Specifically, the following
comments are in response to SCC Scheduling Order dated March 30, 2016 (Case No. PUE-2016-
00022).

AEE comments are guided by two principles:

e SCC should adopt procedures that accurately reflect the contributions to cost-effective,
reliable operation of the electricity system of all resources, including energy efficiency.
Energy efficiency provides cost savings for ratepayers, enhances grid reliability, and is
generally the least-cost resource for meeting new energy demand. An accurate and
transparent measurement of these contributions is essential to providing a reliable basis for
SCC decision-making.

* SCC should rely on well-established industry best practices rather than pursue individualized
approaches for the Commonwealth. EM&V for demand side energy efficiency is.a well-
established field of analysis that has demonstrated itself to be a reliable basis for decision-
making in myriad jurisdictions since the 1980s. In addition to well-established best practices,
EM&YV protocols also continue to evolve in response to continued innovation in analytics
and information technology that drives cost reduction.

Specifically, these comments respond to the identified objectives for this case, including questions on

benefit-cost analyses. AEE focuses its response on the issues raised in the SCC’s Order, but also
provides context for the significant opportunity for energy efficiency within the Commonwealth.'

About AEE

AEE is a national association of businesses making the energy we use secure, clean, and affordable.
AEE also leads a State Coalition consisting of 15 partner organizations active in 26 states across the

! State Corporation Commission, Case No. PUE-2016-00022
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country and representing more than 1,000 companies and organizations. Nationwide, the advanced
energy industry AEE represents generates $200 billion in annual revenue, on par with the
pharmaceutical industry, and employs an estimated 2.7 million workers, as many as grocery stores and
supermarkets.”” ’

Thanks to technological advances and innovation, we now have more options for meeting our energy
needs than ever before in history. We call these options “advanced energy.” Technology areas
represented include energy efficiency, demand response, natural gas, wind, solar, smart grid, nuclear
power, and advanced transportation systems. Used together, these technologies and services will
create and maintain a higher-performing energy system—one that is reliable and resilient, diverse,
cost-effective, and clean—while also empowering customers with new and better energy products
and services.

As the least-cost resource energy resource in the Commonwealth, energy efficiency benefits
Virginia and its ratepayers.

AEE strongly supports initiatives to level the playing field for energy efficiency in Virginia as a cost-
effective means to reduce consumer costs, enhance grid reliability, and meet new demand. Energy
efficiency is generally the least-cost option for meeting electricity needs today. One independent
financial advisory firm estimated a levelized cost of energy (LCOE) for energy efficiency between zero
and $50/MWh.? Similarly, the Lawrence Berkeley National Laboratory (LBNL) recently estimated that
the U.S. average “total cost of saved energy” by customer-funded utility energy efficiency programs
across all sectors is $46/MWh (or $0.046/kWh), based on an analysis of programs in 20 states from
2009-2013. In comparison, the average price of electricity in Virginia is $92.70/MWh (or
$0.0927/kWh).® In addition to these national studies, a study by the American Council for an Energy-
Efficiency Economy (ACEEE), which focused on Virginia, found that “energy efficiency and demand
response are the least-cost resources available to meet...growing demand and the quickest to deploy for
near-term impacts.”’

In addition to often being the least-cost energy resource, energy efficiency provides other benefits in the
form of enhanced reliability and lower consumer bills. By lowering energy use through efficiency,
consumers and businesses lower their electric bills. Increased energy efficiency directly helps
participants of efficiency programs by lowering bills. Efficiency measures also reduces the price of
energy for all consumers, thus indirectly benefiting non-participants. This energy price suppression is

2 Navigant Research for AEE, Advanced Energy Now Market Report 2016, available at http://info.aee.net/aen-2016-market-
report.

? http://blog.aee.net/at-2.7-million-jobs-nationwide-advanced-energy-is-a-major-employer-as-well-as-200-billion-market-
force.

* Lazard, Levelized Cost of Energy Analysis 9.0 (November 2015). Available at https:/www.lazard.com/media/2390/lazards-
levelized-cost-of-energy-analysis-90.pdf

5 Lawrence Berkeley National Laboratory, The Total Cost of Saving Electricity through Utility Customer-Funded Energy
Efficiency Programs, p. 11 (April 2015), available at hitps://emp.Ibl.gov/sites/all/files/total-cost-of-saved-energy .pdf;
Advanced Energy Economy Institute, Competitiveness or Renewable Energy and Energy Efficiency in U.S. Markels, p. 13.

¢ AEE Powersuite
7 American Council for an Energy-Efficient Economy, Energizing Virginia: Efficiency First (September 2008), available at
https://dmme.virginia.gov/DE/LinkDocuments/GEC/Energizing_VA_EfficiencyFirst ACEEE_September2008.pdf
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known as the Demand Reduction Induced Price Effect (DRIPE).? When deployed strategically, energy
efficiency can also help Virginia avoid investment in more expensive generating capacity that would
increase bills and rates for all ratepayers. These technologies also help to improve reliability by slowing
load growth and reducing peak demand, helping the Commonwealth achieve its policy objective of
energy independence under the Virginia Energy Plan’

Investment in energy efficiency also presents an economic opportunity for Virginia. AEE has been
tracking revenue in the global and national advanced energy industry since 2011. In 2014, energy
efficiency took the lead as the largest segment of that industry in the United States, generating $60.1
billion in revenue.'® In 2015, the U.S. building efficiency market continued to grow, generating $63.5
billion in revenue.!" According to a recent national jobs survey, energy efficiency employs 1.9 million
workers in the United States.'* Current projections show that Virginia utilities can create thousands of
temporary and permanent jobs in energy efficiency over the next 15 years. Increased investment can
create additional employment opportunities, as well.

Because of its untapped energy efficiency resource potential, Virginia is well-positioned to tap into this
large and growing energy efficiency industry. Virginia currently ranks higher than other Southeastern
states for energy efficiency potential due to its relatively modest existing efficiency programs, older
building stock, and a conventional regulatory structure, which can undervalue efficiency programs and
fail to provide full recognition of the potential of this resource.'* Compared to other states, the
Commonwealth lags behind other states in terms of investment in efficiency. Electric utilities in states
such as Arkansas, Indiana, Kentucky, Texas, and West Virginia all invest more in energy efficiency as a
percentage of utility revenue than the Commonwealth. Furthermore, each of these states have lower
electricity rates.”” Given that similar states are investing more in energy efficiency while keeping rates
low, Virginia has the capacity to increase energy efficiency with little to no increase in rates.

The SCC can rely on existing, well-established EM&YV practices when formulating its own
approach to EM&YV for energy efficiency.

EM&YV is a well-developed field of analysis consisting of many firms, private companies, and hundreds
of practitioners; supported by a rich pool of technical resources, professional organizations, training, and

% American Council for an Energy-Efficiency Economy Summer Study for Energy Efficiency Buildings, Paul
Chernick, Resource Insight Inc., “Price Effects as a Benefit of Energy-Efficiency Programs (2014).” Available at
http://aceee.org/files/proceedings/20 1 4/data/papers/5-1047.pdf

% Title 67. Virginia Energy Plan, Chapter 1. Energy Policy of the Commonwealth, § 67-101.

19 Advanced Energy Economy, Advanced Energy Now 2015 Market Report (March 2015). Available at
http://info.aee.net/aen-2015-market-report, p. 29.

" Advanced Energy Economy, Advanced Energy Now 2016 Market Report (March 2016). Available at
http://info.aee.net/aen-20 16-market-report, p. 43.

2 http://blog.aee.net/at-2.7-million-jobs-nationwide-advanced-energy-is-a-major-employer-as-well-as-200-billion-market-
force

'3 Meisters Consultants Group, Inc., Assessing Virginia’s Energy Future (April 2015). Available at
http://info.aee.net/virginia-energy-future

"4 Synapse Energy Economics, Regulatory Policies to Support Energy Efficiency in Virginia (October 2014). Available at
http://www.synapse-
energy.com/sites/default/files/Regulatory%20Policies%20t0%20Support%20Energy%20Efficiency%20in%20Virginia%201
4-110.pdf

'5 Energy Information Administration, Form 861; AEE Powersuite
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certification programs; and based on 30 years of experience. Numerous government entities and private
customers rely on EM&YV results and best practices to verify cost and energy savings, and to meet a
variety of statutory, regulatory, and legal requirements, including carbon reduction and prudent use of
ratepayer dollars.'

The EM&YV industry has demonstrated that these best practices are a reliable basis for decision making,
guiding the investment of billions of dollars annually in both public and private funds. Utilities and
governmental agencies have been operating energy efficiency programs subject to EM&V since the
mid-1980s."” Policymakers rely on EM&V for these programs and resource planning proceedings
throughout the country rely upon estimates from energy efficiency EM&V studies to inform power
procurement and transmission planning activities involving multiple billions of dollars each year.'® The
Energy Service Company (ESCO) industry in the U.S. transacts roughly $6 billion annually (generating
an estimated 34 TWh of savings in 20122)19 using contractual agreements between parties that rely on
existing EM&YV industry best practices. 021

In addition to being a reliable basis for public and private decision-making, current best practices also
successfully avoid many sources of potential bias. EM&V practitioners are accustomed to regulatory
environments that require the need to avoid real or perceived conflicts of interest, potential double-
counting of energy savings between or within jurisdictions, and other sources of potential bias.

As stated, there are currently reliable, trustworthy, and well established EM&V protocols. Additionally,
there is continued innovation in EM&V to provide for further cost reductions.” The industry is currently
providing innovative solutions in the form of "EM&V 2.0" tools. EM&V 2.0 is automating
measurement approaches that were previously completed manually, thereby reducing costs and allowing
utilities and evaluators to recognize savings data in near real-time and speed up the evaluation timeline.

EM&V 2.0 is allowing utilities to understand the performance of their programs continuously, as
opposed to waiting for an ex-post report. As was recently reported by the Northeast Energy Efficiency
Partnership's EM&V Forum, "Estimated savings reductions from automated consumption data analysis

' For example, in 2009, ten Northeastern and Mid-Atlantic states began the Regional Greenhouse Gas Initiative (known as
RGGI), the country’s first market-based program to reduce emissions of carbon dioxide (CO2) from power plants. RGGI
states account for one-sixth of the population in the US and one-fifth of the nation’s gross domestic product. See: Hibbard,
Paul et al., “The Economic Impacts of the Regional Greenhouse Gas Initiative on Ten Northeast and Mid- Atlantic States:
Review of the Use of RGG1 Auction Proceeds from the First Three-Year Compliance Period,” (Nov,15, 2011), Analysis
Group. http://www.analysisgroup.com/uploadedfiles/content/insights/publishing/economic_impact_rggi_report.pdf, and
Hibbard, Paul et al., “The Economic Impacts of the Regional Greenhouse Gas Initiative on Nine Northeast and Mid-Atlantic
States: Review of RGGIS’s Second Three-Year Compliance Period (2012-2014),” (July 14, 2015), Analysis Group.

http://www analysisgroup.com/uploadedfiles/content/insights/publishing/analysis_group_rggi_report_july_2015.pdf

' See for example California Measurement Advisory Committee, and its predecessor organization, California Demand-Side
Management Advisory Council. http://www.calmac.org

18 See for example, California Energy Commission, 2015 Integrated Energy Policy Report (IEPR) revised demand forecast,
committed energy efficiency savings and Additional Achievable Energy Efficiency (AAEE) analysis.
https://efiling.energy.ca.gov/Lists/DocketLog.aspx?docketnumber=15-IEPR-03

1% Juan Pablo Carvallo, Peter H. Larsen, Charles A. Goldman. Estimating Customer Electricity savings from Projects
Installed by the U.S. ESCO Industry. Lawrence Berkeley National Laboratory. 2014,

20 https://emp.lbl.gov/sites/all/files/lbnl-6877¢_0.pdf. Information on the ESCO industry is available from Lawrence Berkeley
National Laboratory (LBNL) at: https://femp.lbl.gov/projects/energy-saving-performance

21gee also: National Association of Energy Service Companies. http://www.naesco.org/what-is-an-esco

2 https://wwwd.eere.energy.gov/seeaction/system/files/documents/seeaction_emv_blueprint_052311_0.pdf
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can provide rapid feedback to programs whether or not this analysis is used as the final evaluated
savings." By allowing utilities to understand program performance throughout the course of the program
year, utilities essentially measure-as-you-go. This innovation adds value for utilities, customers and
evaluators.

Additionally, EM&YV 2.0 has the potential to reduce the costs associated with EM&V . According to a
recent report by ACEEE, EM&YV 2.0 tools can "...perform more accurate and timely EM&V at a lower
cost. For one thing, remote automated data gathering is likely to be less expensive than traditional onsite
inspection. This means that either the overall cost of EM&V can be reduced or higher-quality EM&V
can be accomplished within a given budget. For example, information can be collected over longer
periods of time to track the persistence as well as the volume of savings. And since [EM&V 2.0] can be
scaled quickly, it can evaluate more projects and more programs with marginal incremental costs.”?

L To address uniform protocols for energy efficiency measures, the SCC should adopt
best practices in the industry that recognize different approaches to technologies, such
as the Uniform Methods Project, as well as continued innovation that drives further
cost reduction.

AEE recommends that the SCC adopts an approach towards efficiency that recognizes different
approaches to technologies as well as rate classes. The Commission should establish a broad set of
protocols for measures of technologies such as heating, ventilation, and air condition (HVAC), lighting,
insulation, windows, demand response, combined heat and power, waste heat and power, and
transmission and distributed efficiency.

As the SCC attempts to identify best practices throughout the industry, the best existing resource is the
U.S. Department of Energy’s Uniform Methods Project (UMP), which offers a solid foundation to
account for a variety of efficiency technologies for EM&V measures. The UMP protocols are based on
best practices in use today, and are aligned with other government efforts that require accurate EM&V,
such as the Clean Power Plan. These protocols are well-understood by industry and professionals
allowing for easier compliance. Additionally, the UMP protocols can be adapted for a Virginia-specific
market that can work for all stakeholders.

The state of Arkansas provides an illustrative example on uniform protocols for EM&V. All investor-
owned utilities are subject to the same protocols, including both natural gas and electric utilities. Each
utility contracts with an independent evaluator to review EM&V for efficiency programs. The Arkansas
Public Service Commission (PSC) then works with its own independent evaluator to certify the cost of
programs and annual savings. The resulting report provides clarity to utilities on the value of efficiency
programs on an annual basis. This process allows for examination of prior year targets and current
annual savings and costs. The PSC and its evaluator can then send recommendations to utilities on how
to improve future programs.

AEE also believes that deemed savings can provide an affordable and simple method for calculating
savings from projects and programs. Deemed savings were developed to simplify measurement, lower
costs and reduce risk for utilities tasked with delivering savings through demand side management

B Rogers, Ethan, et al. 2015. How Information and Communications Technologies Will Change the Evaluation,
Measurement, and Verification of Energy Efficiency Programs. ACEEE. http://aceee.org/research-report/ie1 503
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programs. We recommend the Commission develop robust protocols to ensure that deemed savings are
based on studies of actual savings and results that are Virginia-specific.

The Commission should also develop a protocol for public comment to update deemed savings values.
As part of the public input process, the SCC should base deemed savings on local data that is updated
regularly. Similarly, the Commission should require customizing the regional Technical Reference
Manual currently in use in the Commonwealth to more accurately reflect local conditions and local
weather normalization data specific to Virginia, for more accurate and precise savings calculations. The
Commission may use savings values from other states, if necessary, but should ensure that these values
are from states with similar population characteristics, housing characteristics, and climate. The
Commission should attempt to limit the use of out of state deemed savings values and update any out of
state values with studies completed with actual Virginia data as quickly as possible. Under the correct
circumstances, deemed savings is an appropriate approach for EM&V.

Separately, AEE recommends that the Commission adopt EM&YV protocols that are based on analysis of
actual usage whenever practicable. New techniques like software and data analytics are providing cost
reductions in EM&V. A billing analysis involves analyzing usage data from premises before and after
the installation of measures, normalizing that data (based on weather and other exogenous changes) and
calculating the savings. Billing analysis approaches are currently used in specific programs in several
states and are being codified as the primary practice for many programs in California. Furthermore, the
Commission, customers and utilities can benefit from using billing analysis, since it allows savings to be
measured at the meter and can more accurately reflect customer experience with programs. The results
of billing analysis reports completed in Virginia, from EM&YV 2.0 or traditional methods, should also
provide the basis for deemed savings values used in the state.

IL The Commission should adopt a methodology that measures the results of energy
efficiency at the portfolio level and in the aggregate, not at the household level.

Any methodology adopted by the Commission should measure the results of energy efficiency at the
portfolio level, rather than measure by measure, or even program by program. For example, programs
for low income families may be less cost effective, but they should be allowed as part of an overall
portfolio of programs that is cost effective. If the SCC does not measure efficiency at the portfolio level,
the Commission should review at the program level. As part of this process, it is important that Virginia
forecasts estimated savings with a high degree of accuracy.

Following comments above, AEE believes billing analysis can be used to inform use of deemed savings
as a methodology for estimating kilowatt hour savings for efficiency measures. Some of the most
rigorous methodologies measure savings in aggregate, rather than at the household level. AEE does not
recommend that household-level savings be required, since that will lead to estimates instead of actual
measurements. For example, residential behavioral energy efficiency measured with a randomized
control triadl provides aggregate savings, not household level. The best resource for this are the UMP
protocols.

* hitp://energy.gov/sites/prod/files/2015/02/f19/UMPChapter17-residential-behavior.pdf

LCBRSEasl



III.  The SCC should use industry benchmark values for levelized cost of energy as a guide
and reference when evaluating energy efficiency resources and alternative generation
resources.

The Commission should use industry benchmark values for levelized cost of energy as a guide and
reference for an appropriate comparison between energy efficiency resources, and the alternative of
generating power. Several of those benchmarks are cited above, e.g. NREL, ACEEE, and Lazard & Co.
These benchmarks can be used for general planning and priority-setting. They should not, however, be
used for evaluating cost effectiveness.

When calculating the cost of saved energy specific to Virginia ratepayer-funded programs, we
encourage the Commission to follow industry best practices that provide a fair analysis of efficiency as a
least-cost resource. As noted above, several studies conducted by reputable organizations like Lazard
and ACEEE demonstrate that efficiency is the lowest cost resource available to Virginia. Furthermore,
since Virginia lags behind other states in investment in efficiency, the Commonwealth can likely benefit
from efficiency opportunities with small payback periods because of the existing pool of untapped
resources.

While AEE believes that Cost of Saved Energy is a good analytical metric, it is only one input to a
robust cost effectiveness testing methodology, which should consider a range of costs and benefits, such
as long-term impacts on avoided costs for transmission and distribution. AEE would welcome the
opportunity to participate more fully in helping define a sound approach to cost effectiveness testing
approach.

IV. The SCC should apply cost-effectiveness tests equally across Virginia and utility service
areas as well as improve the application of these tests.

In response to the SCC’s comment on cost benefit analyses, the application of cost effectiveness tests
should be applied equally across the Commonwealth and across various utility service territories.
Additionally, the application of cost effectiveness tests can be improved. For example, AEE believes
that the Ratepayer Impact Measure (RIM) test and Total Resource Cost (TRC) test can be improved to
expand the market in Virginia. First, the RIM test does not provide utilities and regulators with specific
information needed to assess rate and equity impacts. The RIM test specifically assesses the lowest
rates, rather than the lowest cost. Therefore, an energy efficiency program may lower the overall bill for
a Virginia customer compared to a situation where there is no energy efficiency program, but be rejected
because of an increase in rates. Although this is a simplification, it is less expensive to buy 4 KWh at
$0.08/kwh than 5 KWh/at $0.07/K Wh, and energy efficiency results in fewer KWh being purchased. We
believe that Virginia can benefit from a more comprehensive analysis on the impact of rate vs. bill
impacts from efficiency programs.

The TRC test can also be improved by including non-energy benefits in the determination. As
referenced, the Arkansas PSC recently approved the inclusion of non-energy benefits within the TRC
stating that it

“more accurately recognizes a portion of the value of [energy efficiency] programs to the subset
of ratepayers that participate in [energy efficiency] programs, for the purpose of ensuring that
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ratepayers in the aggregate neither overpay for, nor are deprived of, cost-effective resources. In
this regard, accurate inclusion of [non-energy benefits] within the TRC promotes, rather than
erodes, the benefit of ratepayers in the aggregate.”

In assessing aggregate ratepayer benefits, the Arkansas PSC also found that “benefits include reductions
in the cost of service that benefit program participants and non-participants alike, such as the reduced
total cost of fuel, reduced fuel prices, deferred capacitzy acquisition, avoided line losses and the deferred
need for transmission and distribution infrastructure.”*3%

AEE also recommends that the Commission study the Resource Value Framework (RVF) as a tool for
cost-effectiveness screening. The RVF was developed as a part of the National Efficiency Screening
Project (NESP), a group of organization and individuals that are working together to improve the way
that electricity and natural gas energy efficiency resources are screened for cost-effectiveness. The
NESP recommends that all states use the RVF for developing and implementing cost-effectiveness tests.
The RVF can benefit Virginia’s cost benefit analyses by providing transparency into the valuation of
energy efficiency programs so the Commission, utilities, and other stakeholders are aware of what
variables are considered in the determination of approving efficiency programs. The RVF is not a single
cost-effectiveness screening test; rather, it provides a framework of principles and recommendations
designed to provide flexibility to Virginia’s specific needs, interests, and policy goals.”’

How to Realize Virginia’s Energy Efficiency Potential

Efficiency can and should be an essential component of the Virginia Energy Plan. Establishing accurate
and reliable EM&V protocols for energy efficiency is an essential first step towards tapping Virginia’s
energy efficiency potential. AEE supports SCC’s efforts to go beyond the statutory requirement of
exploring EM&V approaches, broadening the scope to other measurements of energy efficiency such as
LCOE. In keeping with this intent, AEE recommends that SCC consider other opportunities to realize
the benefits of energy efficiency. These opportunities include revenue decoupling, performance
incentives, and stronger cost-effectiveness testing. Proper EM&V protocols will support these other
initiatives and AEE believes that SCC should consider them as it considers EM&V.

As a result, AEE recommends that the SCC take under review full revenue decoupling for electric
utilities. A full revenue decoupling mechanism would allow utilities to recover authorized revenues and
would remove the utility bias towards higher volumetric electricity sales, and thus remove any
disincentive to invest in energy efficiency. This policy would also align with other state policy goals,
including the voluntary EERS program and the Governor’s stated goal of reducing retail electricity
consumption 10% by 2019. A series of utility case studies by ACEEE, which involved several
interviews with utility representatives, found that decoupling (along with other supportive regulatory
frameworks such as energy efficiency shareholder performance incentives and energy savings targets)

25 Arkansas Public Service Commission, Docket No. 13-002-U, Order No. 30

26 The Arkansas PSC also determined energy efficiency programs benefit both program participants and non-participants over
the long run when programs are properly designed and screened for cost-effectiveness. Doc. No. 06-004-U, Order No. 12 at
32.

7 For more information see The National Efficiency Screening Project, The Resource Value Framework: Reforming Energy
Efficiency Cost-Effectiveness Screening (August 2014), available at
http://www.homeperformance.org/sites/default/files/nhpc_nesp-recommendations_20140816.pdf.
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elevated the role of energy efficiency within the utility business models.”® Particularly since natural gas
utilities in Virginia already have revenue decoupling, AEE recommends that the SCC review the
impacts of decoupling for electric utilities.

Additionally, AEE supports the consideration of a performance incentive mechanism. While decoupling
removes inherent disincentives to investment in advanced energy, it does not provide a positive
incentive to utilities to invest in least-cost resources such as efficiency and demand response. As such, a
decoupling mechanism, which leaves utilities neutral to any decrease in throughput, can be
complemented by performance incentive mechanisms to provide utilities with an additional incentive to
pursue investment in these technologies, or in technologies that enable their deployment by customers.

Strong cost-effectiveness screening can also support a robust market for energy efficiency in Virginia.
Our comments will address each test in full below, but we provide an overview here. In general, AEE
believes that energy efficiency programs should be evaluated on both their costs to be deployed and on
the full spectrum of benefits received by the electric system from increased energy efficiency. Energy
efficiency service providers have identified the absence of a clear and robust cost-effectiveness
framework as a regulatory barrier impeding investment in efficiency in the Commonwealth. For
example, AEE supports the inclusion of non-energy benefits such as reduced total cost of fuel, reduced
fuel prices, deferred capacity acquisition, avoided line loss and the deferred need for transmission and
distribution infrastructure, as other states have pursued.”’

Conclusion

AEE appreciates the opportunity to provide information and input to the SCC on issues related to
energy efficiency and EM&V. We look forward to participating in the important dialogue initiated by
the SCC about energy efficiency in Virginia. AEE and our member companies would also welcome an
opportunity to comment at the public session on July 12, 2016.

If you have any questions or need additional information, please contact:

Dylan Reed

Advanced Energy Economy
Email: dreed@aee.net
Mobile: 570.877.3549

8 See York et al. 2013. Making the Business Case for Energy Efficiency: Case Studies for Supportive Regulation.

http://aceee.org/research-report/ul33
Arkansas Public Service Commission, Docket No. 13-002-U, Order No. 30
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Hon. Joel H. Peck, Clerk

State Corporation Commission
Document Control Center
Tyler Building, First Floor
1300 E. Main Street
Richmond, VA 23219
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Ex Parte: In the matter of evaluating the
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and a formula to measure the impact of energy
efficiency measures

Case No. PUE-2016-00022

Dear Mr. Peck:
Pursuant to paragraph 5 of the Commission’s March 30, 2016, Scheduling Order in

this docket, please find attached for filing the Comments of Appalachian Power
Company.
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COMMONWEALTH OF VIRGINIA
STATE CORPORATION COMMISSION

In Re Commonwealth of Virginia,

State Corporation Commission

Ex Parte: In the matter of evaluating the
establishment of protocols, a methodology,
and a formula to measure the impact of energy
efficiency measures

Case No. PUE-2016-00022

Nt N’ N N N e’

COMMENTS OF APPALACHIAN POWER COMPANY

On March 31, 2016, the State Corporation Commission issued a Scheduling Order that
sought the input from interested persons and entities prior to submitting its report of findings and
recommendations to the Governor and General Assembly regarding “the establishment of
uniform protocols for measuring, verifying, validating, and reporting the impacts of energy
efficiency measures implemented by investor-owned electric utilities providing retail electric
utility service in the Commonwealth and the establishment of a methodology for estimating
annual kilowatt savings and a formula to calculate the levelized cost of saved energy for such
energy efficiency measures,” as required by legislation enacted during the 2016 General
Assembly session.! Pursuant to Paragraph 5 Scheduling Order, please find attached for filing the

Comments of Appalachian Power Company (“APCo” or the “Company”).

A. Uniform protocols for measuring, verifying, validating and reporting the impacts of
energy efficiency measures

The establishment of uniform protocols for Evaluation, Measurement and Verification
(“EM&V"), as well as for reporting of program energy and demand impacts, would be an
effective means to evaluate the overall effectiveness of energy efficiency and demand response

programs. Uniform EM&V Protocols would provide a common framework and set of reference

12016 Va. Acts Ch. 255
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points for conducting cost-effective impact and process evaluation of Demand Side Management
(“DSM") Programs. Among other things, these protocols should describe the types of
information that must be collected in order to conduct a comprehensive examination of a
program’s overall effectiveness, the recommended frequency for conducting these program
evaluations, and the key metrics that must be reported during evaluation activities.

The ideal method to develop robust uniform protocols for EM&YV and reporting is to
develop a Virginia-specific Technical Reference Manual (“TRM”). With a TRM, the savings
from many energy efficiency measures can be estimated reliably, within a level of confidence,
through engineering algorithms. TRM:s typically include “deemed savings” for these energy
efficiency measures using two methods: deemed and partially deemed. Deemed measures are
fairly straightforward calculations with stipulated savings values and/or inputs to engineering
algorithms. Partially deemed measures require measurement or quantification of some key
inputs to the engineering algorithms used to calculate energy and demand savings. The use of
deemed and partially deemed savings calculations is a standard approach in the energy efficiency
industry for non-custom measures. In addition, a robust TRM should also describe
methodologies and formulae for the calculation of savings for “custom” measures where more
rigorous calculations are necessary. In general, these more complex measures require site-
specific information to determine energy and demand savings with the projects being confirmed
with field verification.

Rather than developing a state-specific TRM, a more cost effective method might be to
review TRMs already adopted by other states. The Commission could consider such TRMs for

adoption, perhaps with some modification, for the utilities in Virginia. There are known prior
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instances of this, including the adoption of the Arkansas TRM by the states of Louisiana and
Mississippi.

Adopting a TRM would require periodic updates to capture any needed changes to
savings calculations or processes and procedures. Nevertheless, having these established
uniform EM&V protocols would provide needed guidance to utilities, the Commission and other
stakeholders to provide a structured yet robust reporting of energy efficiency program
effectiveness and potentially lowering the cost of EM&V activities. However, care should be
taken to ensure such protocols are not overly burdensome and difficult to implement. Protocols
should, to the extent possible, be streamlined, well defined and straightforward to reduce
uncertainty with program savings calculations. Trying to capture marginal increased certainty of
program savings / impacts (over acceptable levels of confidence), for example, would
unnecessarily increase evaluation costs. Additional evaluation costs could push a program that

would otherwise be cost-effective to a ratio that would not pass the cost-effectiveness standards.

B. A methodology for estimating annual kilowatt savings for such energy efficiency
measures

The Company currently utilizes the Mid-Atlantic TRM for its Virginia programs as the
basis for determining, whenever possible, energy and demand impacts resulting from DSM
programs. All EM&YV activities and results are coordinated by an independent third party
evaluation contractor on behalf of the Company. Although the Mid-Atlantic TRM is a regional
TRM, it provides a good proxy to determine baseline conditions and the impacts associated with
the installation of a variety of basic energy efficiency measures in Virginia.

However, the depth of the Mid-Atlantic TRM, as it relates to the deemed savings
estimates as well as formulae for more complex energy efficiency measures, is lacking. This is

particularly true with measures for the commercial and industrial class customers. As an

SEGBSEG9T



example, there are no deemed savings estimates or formulae available for high efficiency motors,
variable frequency drives (except for a limited purpose for Heating, Ventilation and Air
Conditioning (“HVAC?”) applications), or any type of custom energy efficiency projects. The
measure chapters included in the Mid-Atlantic TRM are comprised of deemed savings for
simplistic measures, lacking custom measure protocols in entirety.

Thus, the development of a Virginia-specific TRM, or the adoption of a robust TRM
currently in place in another state, would simplify the EM&YV process, provide more certainty to
the utilities and the Commission related to EM&V results, aid in the development of new
programs, and could ultimately lower the overall cost of evaluation activities. This strategy
would simplify, and in fact enhance, program evaluation efforts and quantify predictable, yet
reliable (within a reasonable level of confidence), energy savings estimates for a wide variety of
energy efficiency measures.

If such an alternative TRM were to be adopted, the following criteria should be examined
when assessing best-fit for Virginia:

1) The adopted TRM should contain a broad measure list, inclusive of fully-deemed

savings, partially-deemed protocols, and descriptions of custom protocols for non-
standard measures.

2) The adopted TRM would ideally contain both electric and natural gas savings, so as to
allow for all utilities in Virginia to use the same source for program savings (in
accordance with the Commission’s intent in the Scheduling Order to address both fuels
through this process).

3) The adopted TRM should contain protocols pertaining to the timing, depth, and need of
impact and process evaluations.

4) To the extent possible, the TRM should align with Virginia weather zones.
There are several protocols that can be utilized to inform and help guide the development

of a TRM. Two of the more common and widely utilized protocols are described below.
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i.  Example Protocol #1 — IPMVP
The International Performance Measurement and Verification Protocol (“IPMVP”) is an

important and widely used guidance document for determining the level of effort required to
conduct EM&V studies. These protocols are project-level, and are an internationally-recognized
and accepted set of procedures for the calculation of energy and demand savings from custom
projects. The IPMVP provides guidelines about the “level of effort” required to document
energy efficiency savings. The IPMVP presents various EM&V options that help guide savings
verification methods and levels of effort.

Additional information related to the [PMVP Protocol options can be found at http://evo-
world.org/en/

ii.  Example Protocol # 2 — Uniform Methods Project
Another protocol, which expands on the IPMVP protoco! described above, is the Uniform

Methods Project (“UMP”) protocol. This protocol, which is being developed in conjunction with
the U.S. Department of Energy, adds detail to the IPMVP protocol to describe specific
procedures for application to program and portfolio level evaluations. The two sets of protocols
are cohesive and complimentary insomuch as UMP chapters reference IPMVP guidelines for
project-level analysis, while adding further detail on how the IPMVP is applied to program or
portfolio evaluation.

The UMP is a work in progress with additional protocols being developed over time.

More information related to the Uniform Methods Project can be found at

http://energy.gov/eere/about-us/ump-home
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C. A formula to calculate the levelized cost of saved energy, as well as defining the inputs
for such formula, for energy efficiency programs

The levelized cost of saved energy (LCOSE) can be calculated using the formula below.
For the purpose of clarity, the inputs defined below assume calculations for the LCOSE for a
hypothetical utility energy efficiency program implemented in the year 2016.

Levelized cost of saved energy algorithm

Capital Recovery Factor= A x ((1 + AP

(1+A)-1
LCOSE = (C x Capital Recovery Factor)
D

A= The Utility’'s Weighted Average Cost of Capital (WACC) for 2016

B=  Estimated Program Measure Life in Years (the weighted average measure life for
all measures included in the specific 2016 energy efficiency program)

C= Total Direct Program Costs incurred during 2016, excluding net lost revenues and
margins

D=  Annual kWh saved in 2016 for this specific energy efficiency program
The following provides a specific example of how LCOSE should be calculated:
Assumptions:
Total 2016 costs for a specific DSM Program = $1,500,000

e Includes program delivery, marketing, utility administration, customer incentives and

evaluation costs
Total 2016 kWh savings from this program = 5,000,000 kWh
Discount rate (utility 2016 WACC) = 7%
Estimated program measure life = 10 years

» Weighted average measure life of measures installed for this program in 2016
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Capital Recovery Factor (CRF) = 0.07 x ((1 + o.og)”) = 0.1424
((1+0.07'%-1

LCOSE = ($1.500.000 x 0.1424) = $0.0427/kWh
5,000,000 kWh

The LCOSE, ostensibly a way to compare energy efficiency programs to each other or
even to compare energy efficiency programs to other resource options, has limitations that, if not
appreciated, could lead to incorrect conclusions. Primarily, this metric does not give credit to, or
differentiate programs or generation resources on the capacity value they have. If two resources
have the same levelized cost, but one is simultaneously meeting peak demand requirements (or
reducing peak demand requirements) and one is not, which one is more economic? It is this

omission of a primary component of value that diminishes the utility of this metric.

D. Whether the application of costs and benefits is consistent across utilities

It is reasonable and helpful to the Commission, as well as all interested stakeholders, that
cost benefit tests are calculated consistently by all utilities. The Company applies the four cost
benefits tests required by the Commission; the Total Resource Cost Test (non-Societal), Utility
Cost Test, Ratepayer Impact Test, and Participant Test using the California Standard Practice
Manual as its guide. The utilization of the California Standard Practice Manual, and its
definitions of the four cost benefit tests, is industry standard. Although the Company does not
have any specific examples of whether or not the application of costs and benefits are consistent
across utilities, the lack of uniform EM&V protocols would suggest there could be differences in

how utilities approach EM&V efforts.

E. Whether consistent application of costs and benefits across utilities is necessary or

reasonable

The Company does not support the use of the same costs and benefits across utilities. For

example, data specific to a particular utility such as avoided energy and capacity costs, weighted
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average cost of capital, and revenues should be utilized to make resource decisions as

significantly different circumstances among utilities will likely exist.

F. Whether the application of the cost/benefit tests can be improved by enhanced evaluation
and verification protocols for estimating savings actually realized

With any evaluation, there is a level of risk that estimations of energy savings are
inaccurate. However, there also are different levels of acceptable margin of error, sometimes
referred to as level of confidence in statistical analyses. Well established and uniform protocols
would help manage the risk of inaccuracy and reduce the margin of error by specifying the
information and data required to properly document and calculate savings. Some of the primary
benefits of EM&YV activities are to determine whether a program is cost effective, whether
existing program design can be modified to further improve cost effectiveness, or whether a
program should continue at all. The EM&V process, in itself, doesn’t impact the benefits that
participants and other ratepayers realize as the result of the energy efficiency program’s
existence.

It should be noted that good EM&V practices relates to the level of effort required to
obtain meaningful results while, at the same time, managing program evaluation costs. It is very
important to consider the costs associated with obtaining additional, incremental information to
develop more precise estimates of program impacts with the incremental benefits that may be
realized, if any. This goal is best-served through the focusing of EM&V effort and expenditure
of areas requiring additional monitoring but with higher impact. Having comprehensive deemed
savings for low-risk, predictable measures would minimize program evaluators time and expense
to allow more focused and enhanced efforts on areas that require more site specific data retrieval
and after the fact analysis (such as custom measures for large commercial and industrial

customers).
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The Company would urge caution with defining any enhanced EM&V protocols that
could provide additional uncertainty related to overall program impacts, increase costs, provide

marginal increased certainty over acceptable levels of confidence, and/or be overly burdensome

to implement.
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Respectfully submitted,

May 25, 2015

James R. Bacha (VSB #74536)

Hector Garcia (VSB # 48304)

AMERICAN ELECTRIC POWER SERVICE CORPORATION
1 Riverside Plaza

Columbus, Ohio 43215

Tel: 614-716-3410; Fax: 614-716-1613
Jjrbacha@aep.com

hgarcial @aep.com

Noelle J. Coates (VSB #73578)

AMERICAN ELECTRIC POWER SERVICE CORPORATION
3 James Center

1051 E Cary St., Suite 1100

Richmond, Virginia 23219

Tel: 804-698-5541

njcoates @aep.com

Counsel for Appalachian Power Company
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I hereby certify that on this 25™ day of May 2016 a true copy of the foregoing Comments
of Appalachian Power Company as delivered by hand or mailed, first-class, postage prepaid, to

the following:

Ashley B. Macko, Esq.

K. Beth Clowers, Esq.

State Corporation Commission
Tyler Building, 10" Floor
1300 E. Main Street
Richmond, Virginia 23219

C. Meade Browder, IJr., Esq.
Division of Consumer Counsel
Office of Attorney General
202 North Ninth Street
Richmond, Virginia 23219

Rodney Dickens

Allegheny Power

800 Cabin Hill Drive
Greensburg, Pennsylvania 15601

William K. Castle
Appalachian Power Company
1051 E Cary Street, Suite 1100
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John Ebert

Appalachian Natural Gas
P O Box 2543

Abingdon, Virginia 24212

Kevin Akers

Atmos Energy Corporation

801 Crescent Center Drive

Suite 600

Franklin, Tennessee 37067-6226

James S. Copenhaver
Columbia Gas of Virginia, Inc.
1809 Coyote Drive

Chester, Virginia 23836-2400

Paul Koonce

Dominion Virginia Power
120 Tredegar Street
Richmond, Virginia 23219

Department of Mines, Minerals
1100 Bank Street
Richmond, Virginia 23219

Rick Lovekamp

Kentucky Utilities

P O Box 32030

Louisville, Kentucky 40232

Lonnie Bellar

LG&E Energy Corporation
220 W Main Street
Louisville, Kentucky 40202

John S. D’Orazio
Roanoke Gas Company
P O Box 13007
Roanoke, Virginia 24011

Lance G. Heater

Southwestern Virginia Gas Company
208 Lester Street

Martinsville, Virginia 24112

Robert Duvall

Virginia Natural Gas, Inc.

544 South Independence Blvd
Virginia Beach, Virginia 23452-1104

Adrian Chapman
Washington Gas Light Company
6801 Industrial Rd

Springfield~Yirginia 22151
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Madria Barnes
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From: msheth@ajw-inc.com

Sent: Wednesday, May 25, 2016 5:26 PM

To: PUE_Comments

Subject: Case Comments Submission for Case # PUE-2016-00022
Importance: High

Follow Up Flag: Follow up

Flag Status: Flagged

The following case comments were submitted online Wednesday, May 25, 2016 at 5:25:38 PM

Full Name: Ms. Mona Sheth

Group or Organization: AJW, Inc.

Address Line One: 2200 Wilson Boulevard

Address Line Two: Suite 310

City, State, Zip: Arlington, VA 22201

Email: msheth@ajw-inc.com

Case Number: PUE-2016-00022

Comments: Submitted by Mona Sheth of AJW, Inc. on behalf of the Third-Party Delivered Energy Efficiency
Coalition -------- State Corporation Commission Document Control Center P.O. Box 2118 Richmond, Virginia
23218 THE THIRD-PARTY DELIVERED ENERGY EFFICIENCY COALITION’S EVALUATION,
MEASUREMENT, AND VERIFICATION (EM&V) COMMENTS ON THE VIRGINIA STATE
CORPORATION COMMISSION’S SCHEDULING ORDER I. INTRODUCTION AND BENEFITS OF
ENERGY EFFICIENCY The Third-Party Delivered Energy Efficiency (TPDEE) Coalition welcomes the
opportunity to submit comments in regards to the State Corporation Commission’s (SCC) March 30, 2016
Scheduling Order (Case No. PUE-2016-00022): The Commission will conduct an evaluation to consider the
establishment of: (i) uniform protocols for measuring, verifying, validating, and reporting the impacts of energy
efficiency measures; (ii) a methodology for estimating annual kilowatt savings for such energy efficiency
measures; and (iii) a formula to calculate the levelized cost of saved energy for such energy efficiency measures
(collectively, “Objectives”). Energy efficiency is a proven, low-cost means of reducing carbon dioxide (CO2).
Through energy efficiency, potentially wasted electricity use can be cost-effectively redeployed to where it can
address new or growing demands—thereby eliminating the need for investment in new generation. Energy
efficiency also provides many public benefits in addition to reducing greenhouse gases (GHGs). Increased
utilization of energy efficiency measures creates jobs across the manufacturing, construction, financial,
environmental, energy, and technological supply chains. Additionally, by reducing wasteful energy
expenditures, facilities as diverse as hospitals and manufacturing facilities can become more cost-effective,
making them more competitive and increasing their ability to sustain and increase budget resources available to
hire and retain employees. Because of its untapped energy efficiency resource potential, Virginia is well-
positioned to tap into this large and growing energy efficiency industry. Virginia currently ranks higher than
other Southeastern states for energy efficiency potential due to its relatively modest existing efficiency
programs, older building stock, and a conventional regulatory structure, which can undervalue efficiency
programs and fail to provide full recognition of the potential of this resource. The Lawrence Berkeley National
Laboratory (LBNL) recently estimated that the U.S. average “total cost of saved energy” by customer-funded
utility energy efficiency programs across all sectors is $46/MWh (or $0.046/kWh), based on an analysis of
programs in 20 states from 2009-2013. In comparison, the average price of electricity in Virginia is
$92.70/MWh (or $0.0927/kWh). Measurement and verification (M&V) methodology varies by necessity
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depending on the type of energy efficiency program or project that is being verified. Residential appliance =2
replacement incentives, whole-campus performance contract projects, and industrial process efficiency projects
each have well-established, but unique M&V protocols. To provide meaningful support for energy efficiency .
projects, a state must allow projects to use an accepted M&V protocol that is most appropriate given the nature -
of the project. The comments below will outline some commonly accepted industry protocols that could be &
included as part of Virginia’s uniform protocols for measuring, verifying, validating, and reporting the impacts
of energy efficiency measures. [I. BACKGROUND ON THE THIRD-PARTY DELIVERED ENERGY &
EFFICIENCY COALITION The Third-Party Delivered Energy Efficiency (TPDEE) Coalition welcomes the
opportunity to submit comments in regards to the State Corporation Commission’s (SCC) March 30, 2016
Scheduling Order (Case No. PUE-2016-00022). The TPDEE Coalition is comprised of three important

segments of the market-driven energy efficiency sector: energy service companies (ESCOs), industrial energy
efficiency (IEE) entities, and above-code energy efficiency facilitators. The participating ESCOs and
organizations include: + AECOM « Ameresco * Energy Systems Group * Honeywell « Ingersoll Rand/Trane *
Johnson Controls, Inc. « Schneider Electric « Siemens ¢ United Technologies « National Association of Energy
Service Companies (NAESCO). Industrial energy efficiency companies and organizations that provide or
promote industrial efficiency activities include: « ABB ¢« Danfoss * Eaton ¢ General Electric * Ingersoll
Rand/Trane ¢ Institute for Industrial Productivity « Lutron  National Electrical Manufacturers Association
Rockwell Automation « Schneider Electric « Siemens This Coalition and its members have been active on

energy efficiency issues in the Commonwealth of Virginia and met with state officials at the Department of
Environmental Quality (DEQ), Department of Natural Resources (DNR), and Department of Commerce
(Commerce) regarding the Clean Power Plan and other issues related to energy efficiency. TPDEE measures

and projects complement and support the objectives of the Commonwealth by reducing electricity demand,
helping Virginia achieve energy savings, reducing CO2 emissions, and serving as a significant resource for
meeting power system capacity requirements. Importantly, TPDEE projects and approaches can provide states
greater flexibility in meeting regulatory compliance goals through low-cost GHG abatement measures. 111.
TPDEE APPROACHES AND MEASURES The following section provides descriptions of three different

types of TPDEE projects that have benefitted the Commonwealth of Virginia: Performance Contracting:
Performance-based contracting (PC) for energy savings provides a one-stop procurement process that enables
building owners to use savings from avoided energy consumption to pay for new energy-efficient equipment

and services. PC is regarded as a turnkey mechanism to undertake and complete energy savings projects without
reliance on upfront capital funds from the customers. PC projects are developed and installed by ESCOs, and
tend to be focused on achieving significant energy reductions (typically between 15-30% and in some cases 30-
60%) through comprehensive energy retrofit projects usually at multi-building facilities. Approximately 85% of
ESCO revenue comes from a combination of what is commonly known as the “MUSH” market (municipalities,
universities, schools, hospitals) and the federal buildings market. Growing rapidly in the past few decades, the
U.S. ESCO sector is now a mature industry that provides energy efficiency savings via market-based, third-
party delivered and verified projects. The energy savings guarantee is unique to PC — federal and state laws
require ESCOs to guarantee that improvements will generate sufficient energy cost savings to pay for the

project over the term of the contract. The guarantee is an integral aspect of PC as the ESCO bears the financial
risk for the performance of the project. To accomplish this, rigorous measurement and verification (M&V) is
regularly conducted on all installed energy conservation measures (ECMs) and retrofitted buildings in a project.
Lawrence Berkeley National Laboratory (LBNL) has estimated that an additional 17 billion square feet is
immediately available in “ESCO-addressable” buildings, which represents the near-term untapped market
potential for PC. Industrial Energy Efficiency: The industrial sector, which includes manufacturing, mining,
construction, and agriculture, accounts for roughly one-third of all end-use energy demand in the United States
and remains the largest energy user in the U.S. economy. Studies have estimated that there is the potential to
cost-effectively save 18-20% of industrial energy use. Reductions in industrial energy consumption of this
magnitude, whether delivered through ratepayer or private-sector initiatives, create an enormous opportunity to
contribute to state energy efficiency efforts. Importantly, savings associated with private-sector delivered [EE
can provide benefits under any approach adopted by states, significantly reduce emissions of GHGs, and

provide states with low-cost compliance options that can contribute in a meaningful way to federal regulatory
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compliance. To help meet their energy efficiency policy goals, states are increasingly looking to tap the large
cost-effective resource potential in U.S. industry. IEE, delivered through the use of an energy management
system and participating in the Department of Energy’s Superior Energy Performance (SEP) program is one
possible method to measure and verify private-sector delivered IEE savings. Organizations that implement and
certify their facilities under this program will meet the target-setting, reporting, monitoring, and verification
requirements for an approvable compliance pathway. Ensuring that the nation’s industrial sector (and
manufacturing base in particular) remains competitive by encouraging the elimination of wasteful energy
spending is a key public policy goal that can bolster local economies, create jobs, and make states attractive
destinations for industry. Above-code Certification: Above-code certification is a proven strategy to achieve
energy efficiency in buildings. Above-code certification provides third-party verification that a building or
portfolio of buildings has achieved savings in electricity over the baseline applicable building code. Examples
of above-code certification include ENERGY STAR, developed by EPA and Leadership in Energy and
Environmental Design (LEED), overseen by the U.S. Green Building Council. Above-code building
certification systems can be used in new construction and existing buildings. They generally include minimum
requirements along with a suite of credits and projects earn more points for deeper efficiency gains. These
systems together with ongoing performance monitoring are effective tools for achieving whole building energy
efficiency. They provide integrated improvements across building systems: building envelopes, lighting, hot
water, heating ventilation and air conditioning (HVAC), including strategies and equipment efficiencies. LEED
certification establishes minimum energy efficiency requirements based on ENERGY STAR or improved
design efficiency beyond the American Society of Heating, Refrigerating, and Air-Conditioning Engineers
(ASHRAE) standard baselines. Each project receiving above-code certification goes through well-established
and rigorous processes and documentation. Above-code building certification is an attractive compliance
measure because it increases the electricity efficiency of buildings, which represent 70% of retail electricity use
in the United States. Appropriate evaluation, measurement, and verification (EM&YV) is critical in achieving
greater market activity in all TPDEE projects and helping the Commonwealth reduce the carbon intensity of the
power sector more quickly and cost-effectively. IV. The Coalition Urges the SCC to Recommend Current
Practices and Industry-Standard Protocols as part of its Uniform Protocols As a general matter, we support and
promote the following EM&V principles: EM&V should (1) ensure that savings from energy efficiency are
quantifiable and verifiable; (2) balance the accuracy and reliability of results with the associated costs of
EM&V; (3) avoid excessive interference with existing practices that are already robust, transparent and
effective; and (4) recognize that EM&V is routinely evolving to reflect changes in markets, technologies and
data availability. We encourage the SCC to list all of the major protocols used by TPDEE projects, including
IPMVP, Federal Energy Management Program (FEMP) M&V Guidelines, and the Department of Energy
(DOE) Superior Energy Performance Measurement and Verification Protocol for Industry. TPDEE approaches
encompass a variety of voluntary projects that are performed at different types of buildings and which use
robust industry-standard protocols to measure and verify the energy savings. Below, PC is described in greater
detail to illustrate the rigorous nature of the work and the verification. Similar procedures are followed on a
number of TPDEE projects, including industrial energy efficiency projects and above-code certification
projects. PC is named for the contractual performance guarantee made by the ESCO that the project, once
installed, will deliver the expected energy savings. The guaranteed energy savings delivered via this contractual
arrangement necessitates a high degree of proof of savings. To accomplish this, rigorous M&V using industry-
standard protocols (e.g. International Performance Measurement and Verification Protocol (IPMVP)) is
conducted on all installed ECMs and retrofitted buildings in a project. ESCOs and their customers rely upon the
use of well-established, industry-standard protocols implemented by experienced professionals. Prior to the
installation of any ECMs under a PC, the ESCO performs an investment grade audit (IGA), which includes
extensive evaluations of how and when energy and water are used at the project site. The IGA provides
measure-specific and time of day information needed for the detailed engineering and cost estimates upon
which the ESCO bases the savings guarantee. Once the project ECMs are installed, their performance is
measured and compared with the savings estimated by the IGA. Annual reconciliation reports, often reviewed
and approved by third-party consultants on behalf of the customer, are used to compare actual and guaranteed
savings. Savings shortfalls, if any, are usually remedied by having the ESCO repair a piece of malfunctioning
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equipment or having the ESCO supply additional retrofits. Once the guarantee period of the contract is b2
complete, ongoing persistence of savings may be ensured by on-site inspections to determine that equipment g
remains in place, and is properly maintained and operated. The results of PC M&V are highly standardized and «y
therefore highly replicable and can be easily and efficiently audited. The typical rigor of M&V performed underp*
a PC is entirely consistent with the level of rigor that the SCC would require. M&V procedures provide
performance data for each ECM, building, and project—data which can then be aggregated by states and can
provide standardized, replicable, and auditable information regarding avoided electricity consumption. The highe
degree of accuracy provided by PC M&V protocols can provide states with certainty regarding the CO2
reductions associated with PC projects. Industrial energy efficiency projects also use existing condition

baselines. As an example, a manufacturing facility that implement a strategic energy management program

under the International Organization for Standardization (ISO) 50001 may participate in the Department of
Energy’s Superior Energy Performance (SEP) program. The SEP program uses independently verified data to
establish a baseline of energy consumption. Then, the facility (1) tracks progress of energy performance
improvement (including electricity); (2) accounts for variables such as weather and production using regression
analysis; and (3) calculates cumulative and annual improvements on many different metrics. We encourage the
SCC to distinguish between energy efficiency programs and projects, which require diverse implementation of
M&V in the marketplace. In fact, EM&V is a term that has typically been associated with ratepayer efficiency
programs, while efficiency projects conduct M&V. We believe that recognition of the industry-standard

protocols is a very important part of EM&V guidance. Virtually all ESCO projects are done under IPMVP or

the FEMP M&V guidelines. Many of these projects are implemented to satisfy Congressionally-mandated

energy use reduction goals, with project savings monitored by FEMP and national labs. EM&V must balance
“the need for rigor and accuracy with the effort and cost associated with quantification and verification.” We
believe that the EM&YV guidance should list all of the major protocols used by TPDEE projects, including
IPMVP, Federal Energy Management Program (FEMP) M&V Guidelines, and the Department of Energy

(DOE) Superior Energy Performance Measurement and Verification Protocol for Industry. V. The Coalition
Requests that the SCC Embrace Flexibility among Various Energy Efficiency Approaches We strongly urge the
SCC to consider multiple baselines that may be used by all efficiency programs and projects. For example,

while a common practice baseline (CPB) may be an appropriate baseline for a ratepayer-funded energy

efficiency program that relies on rebates and incentives on specific pieces of equipment within the context of a
particular state or local building code, and pays incentives to the program administrator based on the actual
accomplishments of its programs, it is not appropriate for all efficiency activities. Using the local CPB as the
basis for calculating the emissions reductions for efficiency means that a state is mandating a political, rather
than a scientific, methodology for calculating energy savings and emissions reductions. TPDEE projects focus

on whole building approaches that reduce energy savings from its current operating baseline. For example, a
TPDEE project that occurs at a campus of buildings may include hundreds or thousands of individual energy
ECMs. TPDEE projects currently use internationally recognized M&V protocols. Thus, the current operating
baseline implemented by ESCOs in accordance with industry-standard protocols should be an acceptable
regulatory baseline in the SCC’s recommendations.
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May 25, 2016

VIA ELECTRONIC FILING

Hon. Joel H. Peck, Clerk

Virginia State Corporation Commission
Document Control Center

1300 East Main Street, First Floor
Richmond, Virginia 23219

Re:  Comments of Virginia’s Electric Cooperatives
regarding Encrgy Efficiency Evaluation, Measurement & Verification
Case No. PUE-2016-00022

Dear Mr. Peck:

Following this letter you will find an original copy of the Comments of the Virginia Electric
Cooperatives, submitied by the Virginia, Maryland & Delaware Association of Electric
Cooperatives for filing in the above-referenced proceeding. Thank you for bringing this filing to
the attention of the Commission, and please do not hesitate to contact me if you have any questions

regarding this filing.
Very truly yours,
Samuel R. Brumberg
Enclosure

cc:  Service List
Ashley B. Macko, Esquire, SCC Associate General Counsel
K. Beth Clowers, Esquire, SCC Staff Attorney
Mr. Cody Walker, Deputy Director, Division of Energy Regulation
CEOs of Virginia’s Electric Cooperatives
Mr. Jack Reasor, CEQ, VMDAEC
Mr. Richard. Johnstone, Executive Vice President, VMDAEC
Mr. Brian Mosier, Vice President of Governmental Affairs, VMDAEC
Mr. Andrew Vehom, Director of Legislative Affairs, VMDAEC
Regulatory and Governmental Affairs Liaisons & Selected Others

P.O. Box 2340, Glen Allen, VA 23058 » 4201 Dominion Bivd., Glen Allen, VA 23060
(804) 346-3344 « FAX: (804) 346-3448
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COMMONWEALTH OF VIRGINIA
STATE CORPORATION COMMISSION
at Richmond

COMMONWEATH OF VIRGINIA

At the relation of the

STATE CORPORATION COMMISSION Case No. PUE-2016-00022
Ex Parte: In the matter of receiving input for
evaluating the establishment of protocols,

a methodology, and a formula to measure the
impact of energy efficiency measures

COMMENTS OF THE
VIRGINIA ELECTRIC COOPERATIVES

These Comments are submitted pursuant to the Virginia State Corporation Commission’s
(“Commission”) March 30, 2016, Scheduling Order -(“Order”) which initiated a public
consultation as required by Chapters 395 and 516' of the 2016 Acts of Assembly to evaluate the
establishment of uniform protocols for meas;zring, verifying, validating, and reporting the impacts
of energy efficiency measures implemented by investor-owned electric utilities providing retail
electric ufility service in the Commonwealth and the establishment of a methodology for
estimating annual kilowatt savings and a formula to calculale the levelized cost of saved energy
for such energy efficiency measures. The Order inviled other parties, including the
Commonwealth’s Electric Cooperatives, natural gas companies, industry, and ether stakeholders,
to also submit public comments.

A & N Electric Cooperative, BARC Electric Cooperative, Central Virginia Electric

Cooperative, Community Electric Cooperative, Craig-Botetourt Electric Cooperative,

! 2016 Va. Acts chs. 255, 517.
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Mecklenburg Electric Cooperative, Northern Neck Electric Cooperative, Northern Virginia
Electric Cooperative,” Prince George Electric Coopgrative, Rappahannock Electric Cooperative,
Shenandoah Valley Electric Cooperative, and Southside Electric Cooperative, through the
Virginia, Maryland & Delaware Association of Electric Cooperatives (“VMD Association™)
(collectively, “Virginia Cooperatives” or “Cooperatives”),’ hereby file these Comments of the

Virginia Electric Cooperatives in this proceeding.

INTRODUCTION

The Virginia Cooperatives are utility consumer services cooperatives organized under the
léws of the Commonwealth of Virginia, and the VMD Association is their stalewide service
organization. As the Commission is aware, the Cooperatives are owned by and operated for the
benefit of their member-consumers, and their operations are conducted on a not-for-profit basis.
A cooperative’s primary corporate objective is to provide safe and reliable electric service to its
member-owners at the lowest reasonable cost.

Following the General Assembly’s mandate, the Commission issued its Order. The

following are the Virginia Cooperatives’ commients in response to the Commission’s Order.

2 NOVEC agrees, in part, with the points made in these Cominents and will revise and extend their remarks at
the July 12, 2016, public session to be held by the Commission. in this docket.

3 Powell Valley Electric Cooperative (“PVEC”) is a member of the VMD Association. PVEC is a utility
consumer services cooperafive organized under the laws of the Commonwealth of Virginia, with service territory in
Virginia and Tennessee. It purchases its power at wholesale from the Tennessee Valley Authority (“TVA”), a federal
government agency. Due to this airangement, it is unique among the Virginia Cooperatives and governed by a
combination of federal and Virginia law concerning its electric distribution operations. Its rates are regulated by the
TVA. It is regulated as to service, but not as to rates, by this Commission.
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COMMENTS
L Introduction
A Executive Summary
The Cooperatives are supportive of efforts to more precisely measure energy efficiency in
ways that are cost-effective. Fundamentally, energy efficiency is a good thing, and increasing it
across the Commonwealth is a goal the Cooperatives share with many stakeholders.
The Cooperatives’ Comments in this proceeding will focus generally on making two core

policy suggestions regarding energy efficiency in the Commonwealth. First, the Cooperatives are

not opposed to the Commission recommending the adoption of a uniform or statewide Technical .

Resource Manual (“TRM™) for the Commonwealth, so long as sufficient flexibility would remain
for utilities to depart from any single, uniform standard for good cause shown. Second, the
Cooperatives believe that for program-specific cos‘t recovery, the existing cost/benefit standards
should remain as they are.

B. The Cooperatives and Energy Efficiency

The Cooperatives are highly supportive of energy efficiency efforts- throughout the
Commonwealth and believe strongly in the efficacy of energy efficiency (“EE”) to be an important
tool in meeting both Virginia Energy Plan goals as well as other environmental goals, as well as
valuable and appropriate customer service function of utilities. The Cooperatives, with their focus
" on serving our member-owners and providing affordable, reliable electric service at the lowest
reasonable cost, have encouraged energy efficiency and conservation long before they became
fashionable or necessary to meet legislative or regulatory goals. In addition, the Cooperatives do

much to raise consumer awareness of energy use, including the now-widespread adoption of
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prepaid electric service,’

as well as optional, proactive automatic notification of abnormal daily
consumption and educating member-owners about their electricity use. These programs and
initiatives can alsa be used to achieve EE goals.’

The Cooperatives are grateful for the opportunity to comment and remain appreciative for
the opportunity to make their views known to the Commission and to contribute to the public
discourse on behalf of their member-owners.
1L Substantive Comments

A. Establishment of Technical Standards

The Cooperatives care deeply about what EM&V standards are adopted in the
Commonwealth, as such standards can greatly affect the costs and burden of EE programs. The
Cooperatives are not opposed to the adoption of a uniform TRM for the Commonwealth. This
could be a state-specific TRM or the adoption of an existing regional TRM, including the mid-
Atlantic TRM. A uniform standard could be very helpful in establishing a “baseline” against which
various EE programs could be measured.

All EM&V protocols are not created equal, however. The establishment of a uniform

EM&V standard or TRM for Virginia could be an expensive and complicated undertaking. Any

TRM would have to be monitored and updated by Staff, as well as input laken regularly from

4 While not traditionally thought of as EE programs (and while they would still be subject to a separate
approval—not as EE programs), prepaid electric service bas the ability to change consumer behavior and, in so doing,
bring about more efficient consumption and usage of cnergy by consumers. See, e.g., National Rural Electric
Coopcrative Association, Claiming Savings fiom Prepaid Programs: Does Prepay Chunge Behavior and Drive
Conservation, February 2016 (on file with counsel). While some would argue that energy savings from prepaid
electric service is the result of the prepaid meter being turned off (or service being suspended) for long periods, the
data does not appear to indicate that is the case for most prepaid electric service customers.

s For additional information on longstanding initiatives of the Cooperatives in this field, see also, Comuments
of the Virginia Electric Cooperatives, Commonwealth of Virginia, ex rel. State Corporation Commission, Ex Parte:
In the natter of determining achievable, cost-effective energy conservation and demand response targets that can be
realistically accomplished in the Commonwealth through demand side management portfolios administered by each
generating electric utility identified by Chapters 752 and 855 of the 2009 Acts of the Virginia General Assembly, Case
No. PUE-2009-00023; and see Virginia Electric Cooperatives, Self~4ssessment Report, Case No. PUE-2009-00121,

4
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interested parties. Use of a preexisting TRM may avail Virginia of the ability to have a uniform
set of protocols without, perhaps, having to invest a significant amount of time and resources in
crafting a new, Virginia-specific TRM.

As member-owned utilities serving predominantly rural areas, flexibility is an important
factor for the Cooperatives. Any recommendation to adopt a TRM for Virginia should include the
ability of any utility to depart from it for good cause shown. The Cooperatives may need to depart
from a uniform TRM for various reasons—demographic, geographic, topographic, etc.6 There
may also be a reason for a Cooperative to depart from a uniform TRM because it wishes to test or
experiment with an EE program that may not be appropriate for a larger or an investor-owned
utility. These “departures” should be allowed for good cause shown. Flexibility is a must.

Finally, as the Commission is aware, a majority of the Virginia Cooperatives are members
of a FERC-regulated wholesale generation and transmission cooperative, Old Dominion Electric
Cooperative (“ODEC”). ODEC is in the early stages of exploring ways to standardize EM&V and
achieve more uniform measurements of EE results amongst its Members. The Cooperative
business model lends itself to economies of scale and cooperation among cooperatives. This
process should be allowed to continue.

B. Cost/Benefit Questions’

The existing tests for purposes of cost/benefit analysis should not be replaced. To the

extent there is any consideration of recommending changes to the cost/benefit analysis tests,? we

6 See also infra at 7 (§ I(D)).
7 See Order at 2; und see id. at n.3 and accompanying text.
8 For instance, some of the political debate preceding the passage of the legislation that initiated the instant

proceeding revolved around what the cost/benefit tests should be, how strict they are, whether they should be more
lenient, and other similar elements of discussion.
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believe that the tests are acceptable as they currently exist in the Code. The cutrent provision that
an EE program should not fail because of the failure of any single test’ should remain in the Code.

Sometimes, the Ratepayer Impact Measure (“RIM”) tests functions as a “screening” test
that is used routinely by the Cooperatives when evaluating whether to even take a program forward
or not. This includes screening for evaluation, measurement, and verification (“EM&V™) costs
and whether those would negate any, or all, the savings generated by the EE program.

The RIM test alone should not necessarily be a determinative test, though it does an
excellent job for limiting or eliminating harm to other/nonparticipating ratepayers. Each utility
should have the flexibility to make an application to the Comumission if a particular EE program
or initiative makes sense for ils customers. It is highly unlikely that a Cooperative would take
forward for Commission approval an application with a significant ratepayer impact, but because
the Cooperative is in the best place to judge what is appropriate for its member-owners, the option
should remain open.

C Measuring Savings

The use of “deemed savings” should definitely remain an option—it is simple, efficient,
and cost effective. Deemed savings is an appropriate substitute for more costly and extensive
EM&V processes, especially when applied to EE initiatives that are well-established, whose
benefits and results are well-accepted, and when the beneficial actions of either the utility or the
consumer, or both, are easily quantified.

As purchasers of energy as opposed to generators of energy, “levelized cost of energy”
(“LCQE” or “LCSE,” or “levelized cost of saved energy”) may not be directly applicable to

cooperatives. The Cooperatives look to external market-based indicators when evaluating their

9 Va. Code § 56-576.
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cost savings from EE measures. For the most part, the Cooperatives have long-term, all-
requirements wholesale power contracts. Each Cooperative has different wholesale power
arrangements—some are members of a generation and transmission (“G&T") cooperative, some
are not. In each instance the Cooperatives have contracts that serve either as a proxy for, or a
direct reflection of, market prices, and therefore represent the Cooperative’s avoided cost.

It is important to note that, while wholesale power costs can be avoided, some costs, such
as the fixed costs of distribution facilities, cannot be avoided. The Cooperatives are distribution
utilities. Generally speaking, a portion of recovering the fixed costs of the distribution system
depends on revenues from volumetric sales. EE, then, in some cases, can create cost-recovery
challenges for distribution utilities like the Cooperatives. This makes ensuring that all costs,
including the transactional costs associated with EM&V, are adequately captured all the more
important.

D. The Cooperative Difference

The Cooperatives, as member-owned utilities, are in a position to choose and decide what
EE programs are right for their member-owners. Cooperatives are governed by and operated for
the sole benefit of their member-owners. The membership of an electric cooperative—its owners
and its customers—elect their own directors to a cooperative’s Board who then select the
cooperative’s management. The Cooperatives are in the best position to determine what sort of
EE programs are appropriate for their membership—taking into account the things that make any
electric utility unique: demographics, housing stock, consumer behaviors and patterns, geography,

topography, existing infrastructure, cost factors, etc.
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The Cooperatives have a long histbry of supporting EE initiatives when those programs
make sense for the Cooperatives’ member-owners. Tor an additional summary of how the
Cooperatives approach energy efficiency efforts, please see Exhibit A.

E. Current State of EE Programs at Virginia's Electric Cooperatives

‘While no Cooperative has a Commission-approved EE program as of the date of this filing,
many of the Cooperatives do have approved demand response (“DR”) programs, which provide
system-wide benefits, and the costs of which are included in base rates. One Cooperative,
Rappahannock Electric Cooperative, has a case pending before this Commission that would allow
it to recover additional incremental DR costs through a rider.!?

Several Cooperatives have EE initiatives that exist on a more informal basis. In addition
to prepaid electric service, these include consumer education programs, lighting coupon programs,
changes to security lighting tariffs to enable the use of LED technology, thermostat programs
(funded at no cost to the distribution Cooperative), and others. For a list of all EE-related offerings
al the Cooperatives, please see Exhibit B. Cooperatives are leaders in this field.

III.  Conclusion

We believe that utilities should be able make their own decisions, without mandates,
concerning which EE programs to bring to the Commission for approval. This would maintain the
status quo, keep decision-making on EE programs local, enabling utilities to use the RIM test for
screening should they choose to do so. The implementa..tion of EE programs should continue to be
considered on a case-by-case basis. The consideration of EE programs should take into account

program investments, operating costs, and program savings, and for ongoing monitoring of such

10 See, e.g., Application of Rappahannock Electric Cooperative, For approval of a modified incentive for A/C
switch demand-side management program; and for approval of a rate adjustment clause lo recover the costs of the
demand-side management program pursvant to § 56-385.3 A 5 of the Code of Virginia, Case No. PUE-2016-00019.
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programs, only the least burdensome, yet sufficiently accurate, EM&V measures should be
required. The Cooperatives urge that the Commission recommend no existing changes to the Code
of Virginia in regards to the cost/benefit tests.

While a statewide baseline would be helpful, flexibility must be included in the adoption
of any statewide uniform protocols. No TRM or EM&V protocols should be absolutely mandated
for the Cooperatives. The Cooperatives should have flexibility to apply an ODEC, regional,
national, or Cooperative-specific standard for good cause shown.

The Cooperatives remain very much in favor of better tools for EE EM&V which are cost-

effective.
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CONCLUSION
WHEREFORE, the Virginia Cooperatives respectfully request that the Commission accept
these Comments of the Virginia Electric Cooperatives, consider the issues raised and discussed
herein, and take responsive actions. The Cooperatives do plan to participate in the public comment
session on this matter, §cheduled for July 12, 2016. Finally, the Cooperatives would ask for any

additional relief that the Commission may deem to be just and proper.

Respectfully submitted,

Samuel R, Brumberg

Association Counsel

Virginia, Maryland & Delaware Association of Electric Cooperatives
4201 Dominion Boulevard, Suite 101

Glen Allen, Virginia 23060 '

Tel.: 804-968-7164

Fax: 804-346-3448

sbrumberg@odec.com

Dated: May 25,2016
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Exhibit A

The Cooperatives’ Approach to Energy Efficiency

The Cooperative approach to energy efficiency is driven by the Cooperative mission—
service to member-owners—and includes:

An emphasis on energy savings as primary “compensation” to the member-owner;
Incentive structures for management that prioritize energy savings, not energy
sales;
Key accounts managers working with commercial and industrial member-owners;
Working with member-owners individually and educating them one-on-one,
including education about;

o Prepaid electric service programs,

o Portable heaters, ’

o Home thermostat/temperature settings,

o Damaged heat ducts under manufactured homes, and

o Proper functioning of well pumps;
Longstanding support for demand-side management and demand response
programs;
Among the first utilities in the Commonwealth to widely install water heater and air
conditioning switches in residential homes (lowering system-wide demand and, in
turn, wholesale power costs),
Judicious use of incentives, attempting to maximize value and consumer
motivation while minimizing cross-subsidization from non-participating consumers;
and
Pioneering use of prepaid electric service programs, including at Rappahannock
Electric Cooperative, Southside Electric Cooperative, Northern Neck Electric
Cooperative, and Prince George Electric Cooperative. Other Cooperatives are
actively considering offering a prepaid electric service program.
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Exhibit B

Informal Energy Efficiency Offerings at Virginia's Electric Cooperatives

What follows is a brief list of just some of the informal EE-related offerings available at
Virginia's Electric Cooperatives. Not all of these programs are available at every
Cooperative.

[

o © ¢ & o @

Customer service representatives are trained in offering energy-saving advice to
Cooperative member-owners;

Member-owners with high bill complaints are offered the opportunity to meet with
a certified. advisor;

Phone messaging is used for outreach;

Energy audits are offered, including some with advanced “blower door” testing;
Paid advertising is used across a wide variety of media;

Bill inserts and bill notices are used for consumer education;

Email and video messages are used for member-owners using e-billing;

Email and video messaging for “peak event” announcements requesting member-
owners to alter their kWh usage during a peak event;

Energy advice is provided at community events;

Social media is used for autreach and interaction with members;

Websites are used for outreach, as well as used to offer tools, like the Home
Energy Suite, to perform an online analysis of energy usage;

Customer-specific usage monitoring is available, both on the website and on
mobile devices, including high usage alerts in various formats;

LED lighting replacement programs and coupon programs;

Financing programs; and

Home air filter programs.
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Dear Commissioners:

The Business Council for Sustainable Energy (BCSE) appreciates the opportunity to submit the following comments
regarding the upcoming Virginia State Corporation Commission’s (SCC) pending review of the establishment of
protocols and methodologies aimed at measuring the impact of utility-scale energy efficiency measures. (Case No.
PUE-20106-00022)

BCSE is a coalition of companies and trade associations from the energy efficiency, natural gas, propane, and
renewable energy sectors, and also includes independent electric power producers, investor-owned utilities, public
power, commercial end-users, and environmental and energy market service providers.

Founded in 1992, the Council advocates for policies at the state, national, and international levels that increase the
use of commercially-available clean energy technologies, products, and services. The coalition's broad-based
business membership is united around the revitalization of the economy and the creation of a secure and sustainable
energy future for America.

Over the last few decades, energy efficiency products and services have led to ongoing improvements in the nation’s
energy productivity. As a result, the US has seen a decoupling between growth in GDP and growth in energy
consumption, with GDP up 83 percent over the last 25 years, while energy consumption grew only 17 percent.

These gains are due in part to state policies and programs that encourage energy efficiency within the electricity
sector. Nationwide, utility spending on energy efficiency grew 25 percent per year from 2006 to 2011, and continues
to grow, with budgeted spending for utility scale electricity efficiency activities at a record $6.2 billion in 2014. These
dollars have been put to good use. From 2010 to 2015, as spending increased, consumers actually saw reductions in
their electricity use and bills. The average U.S. residential customer used 6.2 percent less electricity, despite owning
more gadgets, and paid about $80 less in real dollars on their electricity bills annually.?

! see 2016 Sustainable Energy in America Factbook, http://www.bcse.org/wp-content/uploads/BCSE-2016-Factbook-Launch DC-

Event resized.pdf p.5.
2U.. Energy Information Administration, Electricity Data Browser. Real dollars calculated using GDP Defiator.

805 15th Street, NW Suite 708 Washington, DC 20005 p: 202.785.0507 f: 202.785.0514 http://www.bcse.org



Energy efficiency is generally a least-cost option for meeting electricity needs. Because of its untapped energy
efficiency resource potential, Virginia is particularly well-positioned to take advantage of this large and growing
resource. According to the American Council for an Energy Efficient Economy (ACEEE), the Commonwealth dedicates
only 0.01 percent of its state-wide electricity revenues to efficiency programs, placing it well below the national
average of 1.52 percent, and last in the region.?

SEBRASEHI9T

BCSE is encouraged to see the SCC begin to study protocols for evaluating, measuring, verifying (EM&V) the impacts
of energy efficiency programs. It is a wise first step in strengthening the role that efficiency can play within the
Commonwealth's electricity sector. A uniform EM&YV protocol among utilities would contribute greatly to the level of
confidence among both regulators and consumers that future investments in efficiency programs will benefit Virginia
ratepayers and the overall economy.

Fortunately, EM&YV is a well-developed field of analysis consisting of many firms, private companies, and thousands
of practitioners, and is well documented through the National Association of Regulatory Utility Commissioners.*
Utilities and regulators have been operating efficiency programs subject to EM&V since the mid-1980s. While clearly
there are circumstances unique to the Commonwealth, BCSE encourages the SCC to consider these resources as it
seeks to develop its own EM&V protocols.

For example, the US Department of Energy’s Uniform Methods Project (UMP) is an excellent resource, providing a
variety of technologies for EM&V measures. The UMP protocols are based on best practices in use today, and are
aligned with other governmental efforts that require accurate EM&V, such as the EPA’s Clean Power Plan. The
protocols are well-understood by industry and professionals alike, and could be adopted for a Virginia-specific
market.

A second tool, coined “EM&V 2.0” by the State Energy Efficiency Network in 2014, is a suite of information and
communications technological innovations that are designed to automate certain EM&V methods. The purpose of
EM&V 2.0 is to allow for utilities, regulators, and others to review the performance of efficiency programs on an
ongoing basis. A recent report by ACEEE provides an excellent overview of EM&V 2.0.°

These examples represent just two of the numerous proven EM&YV protocols for utility scale energy efficiency
programs area readily available and can readily be applied to the unique circumstances within the Commonwealth.

BCSE looks forward to working with the SCC, local utilities, and others in the coming year to develop this important
first step in building a more advanced efficiency program in Virginia. Please do not hesitate to contact me if you have
any questions.

Sincerely,

Orin Qe
Lisa Jacobson
President, Business Council for Sustainable Energy

3see ://database.aceee.org/sites/default/files/docs/spending-savings-tables.pdf. States in the region include NJ, MD, IA, IL, PA, OH, M|, DC,
IN, TN, KY, NC, WV, DE, and VA.
% Search “EM&V” under the NARUC Resource Library, at
://pubs.naruc.org/r rces/library/index.cfm?event=getAdvancedSearch&mode=advancedSearch.
> See ://aceee.org/research-report/ie1503.




James S. Copenhaver

Senior Counsel : 1809 Coyote Drive
Legal Chester, Virginia 23836

May 25, 2016

VIA ELECTRONIC FILING

Joel H, Peck, Clerk

State Corporation Commission
¢/o Document Control Center
Tyler Building, First Floor
1300 East Main Street
Richmond, Virginia 23219

RE: Commonwealth of Virginia
exrel.
State Corporation Commission

Ex Parte: In the matter of receiving input for
evaluating the establishment of protocols, a
methodology, and a formula to measure the
impact of energy efficiency measures

Case No. PUE-2016-00022

Dear Mr. Peck:

Enclosed please find a copy of the Comments of Columbia Gas of Virginia, Inc., Virginia
Natural Gas, Inc, and Washington Gas Light Company as permitted in the Commission’s March
30, 2016 Scheduling Order in the above referenced proceeding.

Thank you for your attention to this matter.

Sincerely,
S
—X\ ci

James S. e er

JSC/mmf

Enclosures

cc:  Ms. Kimberly B. Pate
Mr. William F. Stephens
Mr. Cody D. Walker
C. Meade Browder, Jr., Esq.
Ashley Macko, Esq.
K.B. Clowers, Esq.
Meera Ahamed, Esq.
Jennifer D, Valaika, Esq.

FiSource
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COMMONWEALTH OF VIRGINIA

STATE CORPORATION COMMISSION

COMMONWEALTH OF VIRGINIA,
exrel.

STATE CORPORATION COMMISSION
CASE NO. PUE-2016-00022
Ex Parte: In the matter of receiving input for
evaluating the establishment of protacols, a
methodology, and a formula to measure the
impact of energy efficiency measures
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COMMENTS OF COLUMBIA GAS OF VIRGINIA, INC., VIRGINIA NATURAL
GAS, INC. AND WASHINGTON GAS LIGHT COMPANY

On March 30, 2016, the Virginia State Corporation Commission (“Commission”)
issued a Scheduling Order inviting stakeholder input in conjunction with the
Commission’s development of a Report to be submitted to the Governor and the General
Assembly pertaining to the measurement of the impact of energy efficiency measures.!
Columbia Gas of Virginia, Inc. (“CGV”), Virginia Natural Gas, Inc. (“VNG”) and
Washington Gas Light Company (“WGL”) (collectively, the “Gas Utilities”) appreciate the
opportunity to participate in this proceeding and jointly submit the following Comments,

as permitted in the Scheduling Order.

Executive Summary
The Natural Gas Conservation and Ratemaking Efficiency Act? (“CARE Act”)

prescribes the cost/benefit analysis to be performed in determining whether an energy

efficiency program or portfolio is cost-effective.  Consistent application of the

1 Senate Bill 395 provides for the Commission to “evaluate the establishment of uniform protocols
for measuring, verifying, validating, and reporting the impacts [of electric utilities’] energy
efficiency measures...and the establishment of a methodology for estimating annual kilowatt
savings and a formula to calculate the levelized cost of saved energy for such energy efficiency
measures.” The Report is to be submitted to the Governor and the General Assembly by
December 1, 2016. The Commission expanded the scopc of its consideration of energy efficiency
measures to include natural gas utilities to provide for a more thorough evaluation, Scheduling
Order at 2.

2Virginia Code §§ 56-600 et seq.
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requirements of the CARE Act and transparency in the manner in which energy
efficiency programs and portfolios will be measured, verified and validated are critical to
the development of cost-effective energy efficiency programs that further the objectives
of the CARE Act as well as the Energy Policy of the Commonwealth of Virginia3
(“Virginia Energy Policy”), including the actions set forth in the Virginia Energy Plan.4
Those objectives include managing the level of consumption of existing energy resources
in relation to economic growth, promoting cost-effective conservation of energy and fuel
supplies, and providing customers with long-term, meaningful opportunities to more
efficiently consume natural gas and mitigate their expenditures for natural gas.
1 ost-effectiveness tests a e ciated standard of revie

Cost-effectiveness tests and the associated standard of review applied by the Staff
and Commission to natural gas conservation and energy efficiency programs and
measures should be applied consistently across natural gas utilities to avoid jeopardizing
the development, approval, and implementation of cost-effective conservation and
energy efficiency programs. Consistent application of the requirements of the CARE Act
is critical to the development of cost-effective energy efficiency programs that further the
statutory objectives of the Virginia Energy Policy and the CARE Act. The standard of
review should thus be refined to eliminate obstacles to the implementation of cost-
effective conservation and energy efficiency programs. The current obstacles include the
following;:

e The Commission’s policy objective to reduce impacts of energy efficiency
programs and measures to non-participating customers can conflict with the
statutory objective to increase opportunities for customers to participate in
conservation and energy efficiency measures. These often competing objectives
result in the elimination of marginally cost-effective conservation and energy

efficiency measures that would further the objectives of the CARE Act and the
Virginia Energy Policy.

3 Virginia Code §§ 67-100 et seq.
4 The current Virginia Energy Plan was issued October 1, 2014 by the Department of Mines,
Minerals and Energy in accordance with Virginia Code §§ 67-200 et seq.

2
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e The principle that an energy efficiency measure is not cost-effective if the
measure reflects a negative net present value (“NPV”) under the Rate Impact
Measure (“RIM”) Test, unless that negative RIM NPV is offset by an equivalent or
greater positive NPV for the measure under the Total Resource Cost (“TRC")
Test, inappropriately eliminates measures based on the results of a single cost-
effectiveness test, where the measure passes the remaining three tests. The
resulting elimination of a measure based solely on the results of the RIM test is
also inconsistent with the Commission’s previous determination that a “mult-
perspective” approach strikes an appropriate balance of all stakeholders affected
by a proposed measure and that reliance upon the RIM test as a threshold test
would inappropriately screen out conservation and energy efficiency measures.

e Low-Income and Elderly Programs are improperly included in the cost/benefit
analysis of a portfolio of conservation and energy efficiency measures. Low-
Income and Elderly Programs increase opportunities for customers to participate
in conservation and energy efficiency measures and, by statute, may be “deemed”
cost-effective. However, the inclusion of Low-Income and Elderly Programs in a
utility’s portfolio cost/benefit analysis requires all other programs have a positive
NPV of sufficient magnitude to offset the negative NPV of the Low-
Income/Elderly Program, which runs counter to the statutory objective to
encourage participation by low income and elderly customers.

o The cost of infrastructure avoided as a consequence of natural gas conservation
and energy efficiency programs is recognized throughout the industry and should
be reflected in the cost-effectiveness analysis of CARE plans.

e The Commission’s analysis of CARE Plans should recognize the ancillary benefits
of Education and Qutreach Programs and their contribution toward customers’
favorable views of conservation and energy efficiency offerings.

Better defined evaluation and verification protocols
The application of the cost/benefit tests should be enhanced through better
defined evaluation and verification protocols for estimating savings actually realized.
However, the scope and magnitude of evaluation and verification protocols must be
balanced against the incremental costs and benefits of evaluation and verification
activities in order to avoid Evaluation, Measurement and Verification “EM&V")5 costs

that are not justified based on the incremental level of validation to be achieved.

o Acceptance and adherence to industry-standard approaches to M&V is necessary
to develop accurate and transparent savings results for CARE programs. These

5 Note that these Comments refer to both EM&V and Measurement and Verification (“M&V").
M&V refers to data collection, monitoring, and analysis used to calculate gross energy and
demand savings from individual sites or projects. M&V can be a subset of program impact
evaluation. In general, the differentiation between evaluation and project M&V is that evaluation
is associated with programs and M&YV is associated with projects.

3
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approaches may include a range of techniques based on the magnitude of impacts
and uncertainty in savings and should consider both accuracy and cost of
conducting the M&V assessment to achieve an appropriate balance in the value of
information received from the M&V. Industry-accepted guidance documents and
protocols are readily available to inform EM&V approaches.

» Specific EM&V approaches should balance accuracy with costs to optimize the
value of information obtained from EM&V efforts. It is not always appropriate,
or feasible, to directly measure the impacts, or to directly measure all input
variables used to determine savings impacts. Industry standard EM&V
approaches outlined in the International Performance Measurement and
Verification Protocol (“IPMVP”) and other guidance documents offer the ability
to customize the approach to individual situations.

e The Gas Utilities’ annual EM&V budgets, as a percentage of total program costs,
have generally increased since the initiation of each Gas Utility’s initial CARE
Plan to accommodate the scope of the evaluation. Moreover, the Gas Utilities’
annual EM&V budgets exceed national averages, suggesting that the Gas Utilities’
annual EM&V budgets are higher than necessary to sufficiently validate the
benefits of their conservation and energy efficiency programs, given the
availability of recognized industry estimates for measure savings and industry
recognized methods for further verifying such estimates, where appropriate.

e Guiding principles in determining appropriate EM&V for a particular program or
measure should include: prioritizing the M&V budget; assessing the relative

uncertainty of savings impacts; use of industry-standard approaches; and an
appropriate balance of the rigor and cost of EM&V activities.

(3) __Retention of cost-effective measures

The CARE Act provides that neither a program nor a portfolio may be eliminated
based on the results of a single test. The prohibition against eliminating a program or
portfolio based on the results of a single test should be clarified to preclude the
elimination of a measure based on the results of a single test. An individual measure
may further the purposes of the CARE Act and the Virginia Energy Policy. Moreover, the
retention of cost-effective conservation and energy efficiency measures will often
increase the realistically possible number of participants in such measures and help
reduce the potential number of non-participating customers that will be requ_ired to pay

for the Plan.

PITE&SSE9T




Scope of Commission Evaluation
The Commission provided, in its Scheduling Order, that an Evaluation should be

conducted in order to consider the establishment of: (i) uniform protocols for measuring,
verifying, validating, and reporting the impacts of energy efficiency measures; (ii) a
methodology for estimating annual kilowatt savings for such energy efficiency measures;
and (iii) a formula to calculate the levelized cost of saved energy for such energy
efﬁciency measures (referred to in the Scheduling Order as the “Objectives”).

The Commission noted that the evaluation and measurement of energy savings
are typically measured against projected savings included in cost/benefit analyses.
Accordingly, the Commission provided that the Evaluation should also encompass the
methodologies by which utilities calculate the components of the cost/benefit tests in
proceedings requesting approval to implement energy efficiency programs, including: (i)
whether the application of costs and benefits is consistent across utilities; (ii) whether
consistent application of cost and benefits across utilities is necessary or reasonable; and
(iii) whether the application of the cost/benefit tests can be improved by enhanced
evaluation and verification protocols for estimating savings actually realized (referred to
in the Scheduling Order as the “Cost/Benefit Questions”).

In addition to general comments, the Commission seeks specific input
concerning existing measurement and verification protocols and their applicability for
Virginia as well as appropriate formulae for developing the cost of saved energy resulting
from energy efficiency programs and appropriate inputs for such formulae.

The Gas Utiliies’ Comments are organized along the lines of the three
Cost/Benefit Questions. The Gas Utilities will also address Objective (i), relating to the

establishment of uniform protocols for measuring, verifying, validating, and reporting
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the impacts of energy efficiency measures, in its response to Cost/Benefit Question (iii).®
These Comments also address (in the responses to Cost/Benefit Questions) the
Commission’s request for specific input concerning existing measurement and
verification protocols and their applicability for Virginia as well as appropriate inputs for
developing the savings resulting from energy efficiency programs. Finally, the Gas
Utilities recognize that the recommendations herein may differ from those of electric
utilities and other stakeholders due to the unique aspects of each industry and the laws

and regulations applicable thereto.

Comments of the Gas Utilities

I The application of costs and benefits do not appear to be consistent
across natural gas utilities. (Response to Cost/Benefit Question (i)

The cost-effectiveness tests and the associated standard of review of the Gas
Utilities’ respective CARE measures and programs do not appear to be consistently
applied across natural gas utilities. The resulting uncertainties create obstacles to the
seamless development, approval and implementation of cost-effective conservation and
energy efficiency programs. While differences in utility-specific assumptions and
portfolios of programs may play a role in the inconsistencies in Commission approval or
rejection of virtually identical measures for different utilities, the Gas Utilities submit
that such inconsistent approvals are driven, at least in part, by inconsistent application
of cost-effectiveness tests and the associated standard of review applied to CARE Plans,
which are explained further in Section IT of these Comments.

Inconsistencies in the approval of comparable measures include rebates for tank
water heaters, tankless water heaters, and attic and floor insulation. For example,

although the Commission approved CGV’s commercial ENERGY STAR Gas Storage

6 These Comments do not address Objectives (ii) and (iii), which relate to annual kwh savings and
a formula to calculate the levelized cost of savings for electric utilities.

6
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Water Heater (575,000 btu/hr) measure in 2009,” CGV was required to withdraw that
measure as a condition of the reauthorization of its CARE Plan in 2012.8 Similarly, the
Commission rejected WGL's Storage Water Heater (<75,000 btu/hr) measure in 2013,°
and then approved VNGs High Efficiency Tank Water Heater measure in 2013.1°
Another example relates to tankless water heaters. The Commission approved CGV'’s
commercial High Efficiency Tankless Water Heater (2200,000 btu/hr) measure in
2009" and 2012, but rejected WGL's Tankless Water Heater (2200,000 btu/hr)
measure in 2013.83 In addition, the Commission approved CGV’s Attic and Floor
Insulation measures in 2009, 2012,%5 2014 and 2016, but rejected WGL’s comparable

Attic and Floor Insulation measure in 2015.18

7 Application of Columbia Gas of Virginia, Inc., For approval to implement a natural gas
conservation and ratemaking efficiency plan including a decoupling mechanism, Case No. PUE-
2009-00051, Final Order (Dec. 4, 2009) at 9-10 (hereafter, the “2009 CGV Case”).

8 Application of Columbia Gas of Virginia, Inc., For authority to amend and extend its natural
gas conservation and ratemaking efficiency plan, Case No. PUE-2012-00013, Final Order (Aug.
6, 2012) see Attachment A at 2 (hereafter, the “2012 CGV Case”).

9 Application of Washington Gas Light Company, For authority to amend its natural gas
conservation and ratemaking efficiency plan, Case No. PUE-2012-00138, Order Approving
Amended Natural Gas Conservation and Ratemaking Efficiency Plan (April 2, 2013) at 10
(hereafter, the “2012 WGL Case”).

10 Application of Virginia Natural Gas, Inc., For approval of a natural gas conservation and
ratemaking efficiency plan and rider, Case No. PUE-2012-00118, Order Approving Natural Gas
Conservation and Ratemaking Efficiency Plan (May 30, 2013) at 5 (hereafter, the “2012 VNG
Case”).

12009 CGV Case, supra at Attachment A at 2.

122012 CGV Case, supra at 2.

13 2012 WGL Case, supra at 10.

14 2009 CGV Case, supra at Attachment A at 2.

15 2012 CGV Case, supra at 13.

16 Application of Columbia Gas of Virginia, Inc., For authority to amend its natural gas
conservation and ratemaking efficiency plan pursuant to Chapter 25 of Title 56 of the Code of
Virginia, Case No. PUE-2013-00114, Final Order (April 10, 2014) at 9 (hereafter, the “2013 CGV
Case”).

7 Application of Columbia Gas of Virginia, Inc., For authority to amend and extend its
conservation and ratemaking efficiency plan pursuant to Virginia Code §56-602, Case No. PUE-
2015-00072, Final Order (Oct. 29, 2015) as amended by an Order Approving Amended Natural
Gas Conservation and Ratemaking Efficiency Plan (Feb. 23, 2016) at 8 (hereafter, the “2015 CGV
Case”).

18 Application of Washington Gas Light Company, For authority to amend its natural gas
conservation and ratemaking efficiency plan, Case No. PUE-2015-00138, Final Order (April 29,
2016) at 8 (hereafter, the “2015 WGL Case”).
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Energy efficiency cost-effectiveness requirements and associated Commission
policies governing the review and approval of CARE programs should be clearly
articulated and consistently applied across jurisdictional natural gas utilities. The CARE
Act prescribes the cost/benefit analysis to be performed in determining whether an
energy efficiency program or portfolio is cost-effective. A consistent understanding of
energy efficiency cost-effectiveness requirements and associated Commission policies
governing the review and approval of CARE programs is critical to the development,
approval and implementation of cost-effective conservation and energy efficiency
programs in furtherance of the objectives of the Virginia Energy Policy and the CARE
Act.

II.  Consistent application of costs and benefits across natural gas
utilities is necessary to the development of cost-effective energy efficiency
programs that further the objectives of the Virginia Energy Policy and the
CARE Act. (Response to Cost/Benefit Question (ii))

A, Statutory Objectives

The Virginia Energy Policy is set forth in Chapters 1 and 2 of Title 67 of the Code
of Virginia. In establishing the Virginia Energy Policy, the General Assembly recognized
various “objectives” pertaining to energy issues that are designed to advance the health,
welfare and safety of Virginia residents. Those objectives include “[m]anaging the rate of

n o«

consumption of existing energy resources in relation to economic growth;” “[u]sing
energy resources more efficiently;” and “[f]acilitating conservation.”® Moreover, in
order to achieve the foregoing objectives, the General Assembly directed that, inter alia,
it shall be the policy of the Commonwealth to “[e]nsure that the combination of energy

supplies and energy-saving systems are sufficient to support the demands of economic

growth” and to “[pJromote cost-effective conservation of energy and fuel supplies.”®

19 Virginia Code § 67-101(4), (6) and (7).
20 Virginia Code § 67-102(2) and (4).
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In furtherance of the Virginia Energy Policy, the General Assembly enacted the

CARE Act, which incorporates the objectives of the Virginia Energy Policy:

A. Consistent with the objectives pertaining to energy issues set forth in
§67-101 and the policy elements stated in §67-102, it is in the public
interest to authorize and encourage the adopton of natural gas
conservation and ratemaking efficiency plans that promote the wise use of
natural gas and natural gas infrastructure through the development of
alternative rate designs and other mechanisms that more closely align the
interests of natural gas utilities, their customers, and the Commonwealth
generally, and improve the efficiency of ratemaking to more closely reflect
the dynamic nature of the natural gas market, the economy, and public
policy regarding conservation and energy efficiency. Such alternative rate
designs and other mechanisms should, where feasible:

1. Provide utilities with better tools to work with customers to-

decrease the average customer’s annual average weather-

normalized consumption of natural gas;...

4. Provide customers with long-term, meaningful opportunities to

more efficiently consume natural gas and mitigate their

expenditures for the natural gas commodity...;

5. Recognize the economic and environmental benefits of efficient

use of natural gas; and

6. Preserve or enhance the utility bill savings that customers receive

when they reduce their natural gas use.»

The significance of the objectives of the CARE Act in furthering the Virginia
Energy Policy in general, and conservation and energy efficiency in particular, are
apparent from the General Assembly’s directive that the CARE Act “shall be construed
liberally to accomplish [the foregoing] purposes” of the CARE Act.2
B. The Standard of Review Applied to CARE Plans May Impede the

Statutory Objectives

The standard of review of CARE Plans has evolved over time in a manner that
precludes the implementation of certain cost-effective conservation and energy efficiency
programs. In addition, individual policies that may be appropriate in isolation are often
contradictory and collectively may eliminate cost-effective programs, in contravention of

statutory objectives promoting conservation and energy efficiency.

2 Virginia Code § 56-601(A).
22 Virginia Code § 56-601(C).
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Increased Opportunities for Customer Participation

The Commission highlighted the importance of developing programs that are
designed to offer greater opportunities for customer participation in its 2008 Order
Approving VNG’s CARE Plan.»3 In that case, the Commission concluded that “for the
Plan to be cost effective under the Act, the annual funds proposed by the Company
should be allocated in a manner that appreciably increases the realistically possible
number of participants in significant conservation measures[.]"2# The Commission
recognized, in the VNG Order, that designing a CARE Plan in this manner would “help to
reduce the potential number of non-participants that will be required to pay for this
Plan.”s

The Gas Utilities agree that the public interest is served by designing CARE Plans
in a manner that increases opportunities for participation and thus reduces the potential
number of non-participating customers. However, the Commission often rejects
conservation and energy efficiency measures that would expand opportunities for
increased participation by otherwise non-participating customers due to the financial
impact of those measures on non-participants. The inherent inconsistency in the dual
objectives of: (i) increasing opportunities for participation; and (ii) reducing financial

impacts on non-participating customers is explained below.

Reduction in Impact on Non-Participating Customers

Conservation and energy efficiency programs proposed by each of the Gas

Utilities are often rejected or modified because the portfolio of measures and programs

23 Application of Virginia Natural Gas, Inc., For approval to implement a natural gas
conservation and ratemaking efficiency plan including a decoupling mechanism and to record
accounting entries associated with such mechanism, Case No. PUE-2008-00060, Order
Approving Natural Gas Conservation and Ratemaking Efficiency Plan (Dec. 23, 2008) at 13
(hereafter, the “2008 VNG Case”).

24 Id,

35]1d.
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failed to reduce the impact on CARE Plan non-participants.?¢6 The elimination of
marginally cost-effective measures or programs in order to mitigate the impact of a
CARE Plan on non-participating customers is inconsistent with the statutory objectives
of the CARE Act and the Virginia Energy Policy, which are designed to promote cost-
effective conservation and energy efficiency measures.

The CARE Act only requires that conservation and energy efficiency programs or
a portfolio of programs further the objectives of the CARE Act by: (i) decreasing the
average customer’s annual, weather normalized consumption or total bill; (ii) avoiding
energy costs or consumption the customer may otherwise have incurred; and (iii) being
cost-effective.? There is no requirement in the CARE Act, the Rules identifying the
CARE Plan filing requirements? or the Rules governing cost/benefit tests?9 that require
a CARE Plan to minimize the impact on non-participating customers.

Moreover, a requirement that a CARE Plan be designed to minimize the impact
on non-participating customers appears to be inconsistent with the Commission’s
finding in the 2008 VNG Case that CARE Plans be designed to increase the likely
number of participants in a CARE Plan. The promotion of a wide range of cost-effective
measures and programs can be designed to reduce the number of non-participating
customers. However, each measure or program has unique costs and benefits. The
elimination of measures or programs solely because they are less cost-effective than

others (i.e. in order to maximize cost-effectiveness) naturally results in fewer measures

26 See e.g., 2012 CGV Case, supra at 14-15, wherein the Commission approved a significant
reduction in CGV’s proposed CARE Plan measures because the reduction in measures “mitigates
the negative economic impacts upon non-participating residential and small general service
customers by substantially reducing the scope of Columbia’s Amended CARE Plan, as well as the
costs that must be borne by these non-participating customers.” See also, 2012 WGL Case, supra
at 10, wherein the Commission reiterated its concerns over the financial impact on non-
participating customers in rejecting a significant number of WGL's proposed programs and
measures.

27 Virginia Code § 56-600.

28 50VACs-201-85. Conservation and Ratemaking Efficiency Plans.

29 20VAC5-304-20.
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or programs and thus fewer opportunities for various segments of a utility’s customers to

participate.

Requirement that TRC Benefits offset RIM Costs

In approving energy efficiency programs under the CARE Act, the Commission
has followed the principle that an energy efficiency measure is not cost-effective if the
measure reflects a negative NPV under the RIM Test unless that negative NPV is offset
by an equivalent or greater positive NPV of the measure under the TRC Test.3® The Staff
has consistently reiterated that requirement in recommending the rejection or
modification of various conservation and energy efficiency measures.3* A requirement
that a negative RTIM NPV be offset by an equal or greater positive TRC NPV appears to
eliminate measures based solely on the results of a single test (where a program
otherwise satisfies three of the four cost/benefit tests), in contravention of the CARE
Act.32

The elimination of a program or portfolio of energy efficiency measures based

solely upon the failure to satisfy the requirements of the RIM test is also inconsistent

30 See e.g., 2012 WGL Case, supra at 9, wherein the Commission found that “[fJor the programs
we approve, we find that the NPV TRC Test benefits are sufficiently high when compared to the
NPV RIM Test costs.” See also Application of Virginia Natural Gas, Inc., For authorization to
amend its conservation and ratemaking efficiency plan pursuant to Chapter 25 of Title 56 of the
Code of Virginia, Case No. PUE-2014-00068, Order Approving Amended Natural Gas
Conservation and Ratemaking Efficiency Plan (Dec. 30, 2014) (hereafter, the “2014 VNG Case”) at
7, wherein the Commission approved a VNG gas furnace measure only after VNG reduced the
proposed incentive for the measure because the revised incentive “results in a better balance of
benefits and costs between program participants and non-participants” and cites the Staff’s
comparison of the RIM costs and the TRC benefits.
3 See e.g., Application of Columbia Gas of Virginia, Inc. For authority to amend its natural gas
conservation and ratemaking efficiency plan pursuant to Chapter 25 of Title 56 of the Code of
Virginia, Case No. PUE-2013-00114, Staff Report (February 28, 2014) at 17-18, where the Staff
recommended as follows:

When these present value discounted program costs are compared to the NPVs

for the appropriate cost/benefit tests for the High-Efficiency Tankless Water

Heater Measure in Table 1, it can be seen that the program costs attributed to this

measure exceed the positive NPV benefits of the RIM Test, indicating that the

total NPV costs exceed the total NPV Benefits under the RIM Test.

... Staff does not believe that the Company has shown either measure to be cost-

effcctive and does not recommend they be approved at this time.
32 Virginia Code § 56-600.
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with the Commission’s explanation of the purpose and scope of applicability of the
various cost/benefit tests in its promulgation of the Rules Governing Cost/Benefit
Measures for DSM Programs:

Although the Commission is sympathetic to the request for [the
Commission] to choose a threshold test, we are concerned that use of a
threshold test would prematurely eliminate programs that may ultimately
prove to be in the public interest. We concur with the criticism of some
commenters that the RIM Test, as a threshold measure, would
inappropriately screen out conservation programs. The TRC Test as a
threshold measure, on the other hand, would screen out strategic load
building programs which, when viewed in relation to a utility's total
resource plan and load shape, may prove to be beneficial. Thus, we are
unable to establish a threshold test. The information provided by each
individual analysis will serve to provide more comprehensive information
about the expected impact, costs, and benefits of a particular program.
We agree that a multi-perspective approach strikes the proper balance for
all parties affected by a proposed program.33

The Commission clearly recognized that each test provides valuable information
about the projected impact of a program and that a “multi-perspective approach strikes
the proper balance of all parties affected by a proposed program”3+ in the development of

cost-effective conservation and energy efficiency programs.

nclusion of Low Income and Elderly Programs in Portfolio Analysis
The costs and benefits (i.e., the negative NPV) of programs that are designed to
address the needs of low-income and elderly customers have traditionally been included
in the cost/benefit analyses of CARE Plans,3 even though the definition of a “cost-

effective conservation and energy efficiency program” does not require the inclusion of

33 Commonwealth of Virginia, ex. rel. State Corporation Commission Ex Parte: In Re:
Investigation of Conservation and Load Management Programs, Case No. PUE-1990-00070,
Order Issuing Rules on Cost/Benefit Measures (June 28, 1993) at 12-13.

34 Id at 13.

35 See, e.g. 2009 CGV Case, supra at 2; 2012 CGV Case, supra at 13; 2013 CGV Case, supra at 10;
2014 CGV Case, supra; 2015 CGV Case, supra; 2008 VNG Case, supra; 2012 VNG Case, supra;
2014 VNG Case, supra, (as amended); 2015 VNG Case, supra; 2012 WGL Case, supra at 7; and
2015 WGL Case, supra at 8.
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low-income and elderly programs in the cost/benefit analysis.?¢ VNG excluded its Low
Income Program from the cost-effectiveness analysis of the portfolio of its Amended
CARE Plan in 2014. In initially denying approval of VNG’s Amended CARE Plan, the
Commission noted that “[a]lthough the CARE Act does not require energy efficiency
programs for low-income and elderly customers to pass any of the cost/benefit tests in §
56-600 of the Code in order to be deemed cost-effective, we still examine the impact of
the...Low-Income Program on the total CARE Plan program portfolio in order to
evaluate the impact on non-participating customers.”?”

Significantly, the CARE Act requires a CARE Plan to include “provisions to
address the needs of low-income or low-usage residential customers”s® and provides that
energy efficiency programs resulting in “measurable and verifiable energy savings to low-
income or elderly customers may also be deemed cost-effective”?? even if such low-
income or elderly program reflects a negative NPV,

Low-Income and Elderly Programs provide energy savings to disadvantaged
customers who do not have the means or ability to participate in typical CARE programs.
While low-income and elderly programs result in measurable and verifiable energy
savings, they typically reflect a negative NPV but may be “deemed” cost-effective in
furtherance of the goal of reducing the potential number of non-participating customers.
However, the inclusion of the negative NPV of low-income and elderly programs distorts
the analysis of the remaining programs, which must reflect a positive NPV that exceeds

any negative NPV of the low-income and elderly program that is deemed cost-effective.

36 See Virginia Code §56-600, which specifically requires the cost-effectiveness test to include
consideration of administrative costs as well as education and outreach costs, but is silent with
respect to consideration of the costs of low-income and elderly programs.

37 Application of Virginia Natural Gas, Inc., For authorization to amend its conservation and
ratemaking efficiency plan pursuant to Chapter 25 of Title 56 of the Code of Virginia, Case No.
PUE-2014-00068, Order Denying Amended Natural Gas Conservation and Ratemaking
Efficiency Plan (Dec. 30, 2014).

38 Virginia Code §56-602(A)(iv).

%9 Virginia Code §56-600 (emphasis added).
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Accordingly, Low-Income and Elderly Programs should be excluded from the

portfolio analysis of a CARE Program.

Avoided Costs Included in Cost-Effectiveness Analysis
The CARE Act and the Virginia Energy Policy are designed to manage the rate of

consumption of natural gas and promote cost-effective consumption of energy and fuel
supplies as well as to mitigate the attendant release of greenhouse gas emissions. A
collateral benefit of reducing natural gas consumption, particularly during peak periods,
is to reduce the infrastructure (transmission and distribution facilities) needed to deliver
natural gas to end-use consumers. In order to reflect this latter benefit, it is common
practice for gas utilities to include transmission and distribution facility investments as
an avoided cost benefit in the cost/benefit evaluation of natural gas conservation and
energy efficiency programs. Transmission and distribution facility investments should
likewise be included in the cost/benefit analysis of conservation and energy efficiency
programs proposed in CARE Plans.

CARE Plans are evaluated by a series .of cost-effectiveness tests that are
commonly used throughout the country by both gas and electric utilites. It is widely
acknowledged that these tests originated in California and have been published in the
California Standard Practice Manual4® Thus, it is interesting to examine how the
originators of these tests define the avoided cost to be used in their application.

In 2004, the California Public Utility Commission (CPUC) developed new

avoided cost estimates for use in the California Standard Practice Manual cost/benefit

40 California Standard Practice Manual: Economic Analysis of DSM Programs, July 2002,

available at
http://www.energy.ca.gov/greenbuilding/documents/background/o7J_CPUC_STANDARD_PR

ACTICE_MANNUAL.pdf.
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tests. In a 2004 paper# summarizing “the new avoided cost estimates developed by the
California Public Utility Commission (CPUC), the fundamental methodology for
developing the estimates, and the guiding principles of their development,” Price and
Kollman characterize the new natural gas avoided cost estimates as follows:

The benefits of conservation are computed as the sum of the following
components...[e]lectricity and natural gas commodity, adjusted for energy
losses...and [tlransmission and distribution (T&D) capacity,
which captures the reduced demand related capital
expenditures, line capacity losses and maintenance costs
associated with energy savings.+

Thus, it is apparent that the tests relied upon by the CARE Act were designed to
recognize avoided distribution and other costs as an important benefit of conservation
and energy efficiency programs.

Similarly, an Avoided-Energy-Supply-Component (AESC) Study Group in New
England develops a regional estimate of avoided energy supply costs for use in the
cost/benefit evaluation of natural gas conservation and energy efficiency programs. The
latest estimate was published on April 3, 2015 in a document entitled Avoided Energy
Supply Costs in New England: 2015 Report+ (the 2015 Report”). The stated purpose of
the document is as follows:

This 2015 Avoided-Energy-Supply-Component Study (“AESC 2015,” or
“the Study”) provides projections of marginal energy supply costs that will
be avoided due to reductions in the use of electricity, natural gas, and
other fuels resulting from energy efficiency programs offered to customers
throughout New England.

4t Spuller Price and Eli Kollman, New California PUC Avoided Costs for Energy Efficiency

Evaluation, available at
http://eceee.org/files/proceedings/2004/data/papers/SSo4_Panels_Paper20.pdf.
42 Id, at 5-230 (emphasis added).

3 Avoided E )i in New England: 2015 Report, Prepared for the Avoided-Energy-
Supply-Component (AESC) Study Group, March 27, 2015, Revised April 3, 2015 available at
http://www.ripuc.ri.gov/eventsactions/docket/4580-NGrid-TRM4-AESC_report.pdf.
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In defining natural gas avoided costs, the 2015 Report notes:

Initiatives that enable retail customers to reduce their natural gas use also
have a number of benefits, The benefits from those reductions include
some or all of the following avoided costs:

. Avoided gas supply costs due to a reduction in the annual
quantity of gas that has to be produced;

. Avoided pipeline costs due to a reduction in the quantity
of gas that has to be delivered; and

o Avoided local distribution infrastructure costs due to
delays in the timing and/or reductions in the size of new
projects that have to be built resulting from the reduction
in gas that has to be delivered. 4

While the 2015 Report recognizes that “the ability to avoid the retail margin
varies by LDC,” it is clear that it considers the avoided natural gas transmission and
distribution costs to be valid components of as appropriate natural gas avoided cost
estimate. ‘

The neighboring regulatory jurisdiction of Maryland also includes a measure of
avoided distribution costs in its respective estimates of natural gas avoided costs. The
April 2014 report entitled, “Assessment of the Costs Avoided through Energy Efficiency
and Conservation Measures in Maryland”+ describes natural gas avoided costs as a
result of natural gas conservation and encrgy efficiency programs as follows:

Avoided natural gas costs are based on three components: projected

Henry Hub (HH) wholesale gas prices; projected transmission costs; and

projected distribution costs.46

In addition, many other regulatory jurisdictions prescribe the avoided cost
calculation for use in the cost/benefit evaluations of electricity conservation and energy
efficiency programs (e.g., Pennsylvania). Each of these jurisdictions include an estimate
of the avoided costs of transmission and distribution investments as a part their

estimates of avoided costs. Non-gas costs in the avoided cost estimates should be

44 Avoided Energy Supply Costs in New England: 2015 Report at 1-11 (emphasis added).

45 Available at http://www.psc.state.md.us/.
46 Id. at 44.
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included in natural gas energy efficiency program cost-effectiveness testing. It is a best
practice in the industry and supported by various studies and groups.

In summary, the cost of infrastructure avoided as a consequence of natural gas
conservation and energy efficiency programs is recognized throughout the industry as a
component of the cost/benefit test and should be reflected in the cost-effectiveness

analysis of CARE Plans.

Additional Considerations

Education and Outreach Programs afford customers with valuable information
designed to encourage customers to (i) take advantage of conservation and energy
efficiency opportunities offered through a Gas Utility’s CARE Plan and (ii) pursue other
conservation and energy efficiency opportunities on their own initiative. While it is
difficult to measure the specific benefits of an Education and Outreach Program, it
clearly adds value and furthers the objectives of the CARE Act and the Virginia Energy
Plan by providing customers with valuable information that oftep encourages
conservation and enéfgy efficiency beyond the measures included in an approved CARE
Plan. Accordingly, while the costs of an Education and Outreach Program may
appropriately be considered in the quantification of the cost-effectiveness of a CARE
portfolio, the Commission’s analysis should, at least subjectively, recognize the
unquantifiable benefits of Education and Outreach programs (e.g. by authorizing
programs and measures that are only marginally cost-effective).

The unquantifiable benefits of Education and Outreach efforts are also apparent
from the fact that CARE initiatives and Education and Outreach Programs are viewed
favorably by customers. Each of the Gas Utilities have found that their customers

appreciate conservation and energy efficiency offerings provided by their respective
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natural gas utility and are viewed favorably by customers as a consequence of their

Education and Qutreach efforts and conservation and energy efficiency offerings.47

Summary

Cost-effectiveness tests and the associated standard of review applied by the
Commission to natural gas conservation and energy efficiency programs and measures
should be applied consistently across natural gas utilities to avoid jeopardizing the
development, approval and implementation of cost-effective conservation and energy
efficiency programs that further the statutory objectives of the Virginia Energy Policy
and the CARE Act. The standard of review should thus be refined to eliminate obstacles
to the implementation of cost-effective conservation and energy efficiency programs.
III. The application of the cost/benefit tests should be enhanced through
better defined evaluation and verification protocols for estimating savings
actually realized. However, the scope and magnitude of evaluation and
verification protocols must be balanced against the incremental costs and
benefits of evaluation and verification activities. (Response to Cost/Benefit
Question (iit))

The Gas Utilities acknowledge the important role that EM&YV plays in assﬁring

the cost-effectiveness of conservation and energy efficiency measures and programs.

47 CGV was included in the most recent JD Power Gas Utility Residential Customer Satisfaction
Studies, which rank perceptions of customers and non-customers within CGV's service territory.
The importance of energy efficiency programs is reflected in favorability ratings among utilities
offering energy efficiency programs versus utilities not offering energy efficiency programs. In
the 2015 JD Power Study, CGV experienced a 34% higher customer satisfaction rating from those
customers familiar with its energy efficiency programs. The current 2016 JD Power midpoint
results (6 months) reflect a continuation of the importance placed on a utility having energy
efficiency programs. The 2016 survey responders ranked CGV the fourth highest Midsize Utility
nationally in the energy efficiency/conservation awareness category.

Similarly, VNG customers appreciate their utility’s efforts to promote energy efficiency. In a
recent study released by Cogent Reports, VNG was ranked as the third best “Environmental
Champion” in its energy segment and region. The study results validate VNG's efforts to educate
customers about the importance of energy efficiency and prove that customers notice and
appreciate when their utility offers energy efficiency programs.

WGL conducts a survey of program participants every quarter to gauge program sentiment and

identify areas of improvement. Typically, VA CARE customer satisfaction scores range from 85%
to 93%.
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Common and consistent expectations of the scope and timing of EM&V activities are also
critical in planning, proposing and executing conservation and energy efficiency
measures in a manner that furthers the objectives of the Virginia Energy Policy and the

CARE Act.

A. Cost/Benefit Tests

As defined in Va. Code §56-600 of the CARE Act, cost-effectiveness is
determined by analyzing conservation and energy efficiency programs “using the Total
Resource Cost Test, the Societal Test, the Program Administrator Test, the Participant
Test, the Rate Impact Measure Test, and any other test the Commission deems
reasonably appropriate.”

These tests were first developed for the evaluation of demand side measures in
California in the early 1980s. The most recently published California Standard Practice

Manual: Economic Analysis of Demand-Side Management Programs and Projects®
describes the tests required by the CARE Act as follows:

. The Participant Test ~ This test determines whether the demand
side measure is cost-effective for the party who receives the
demand side treatment.

. The Ratepayer Impact Measure Test — This test determines the
impact that the demand side measure will have on non-
participants. Because of this, the test is often referred to as the
Non-Participants Test, and measures the rate impacts of the utility
offering the program.

. The Total Resource Cost Test — This test is designed to measure
whether the demand side measure is cost-effective from society’s
standpoint. Because this test can be derived as the sum of the
Participant Test and the Ratepayer Impact Measure Test, it is
often referred to as the All Ratepayers Test.

48 California Standard Practice Manual; Economic Analysis of Demand-Side Management
Programs, October 2001, available at
http://www.energy.ca.gov/greenbuilding/documents/background/o7-
J_CPUC_STANDARD_PRACTICE_MANUAL.PDF
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. The Program Administrator Cost Test — This test is designed to
measure the cost-effectiveness of a demand side measure as a
utility resource alternative.

The application of the foregoing tests should be enhanced through better defined
evaluation and verification protocols for estimating savings actually realized, as

explained in the following Section of these Comments.

B. EM&V Protocols

Acceptable EM&V protocols should be better defined and reasonably
standardized. Generally, energy efficiency program evaluation has two key objectives:

1) To document and measure the effects of a program and determine

whether it met its goals with respect to being a reliable energy
resource.

2) To help understand why those effects occurred and identify ways to
improve current programs and select future programs.49

Comprehensive EM&V should include the assessment of impacts, the study of
market effects, and process improvement review. The outcomes from well implemented
EM&V inform program planning, existing program implementation, or efforts to
redesign a program. Industry accepted EM&V activities may include a variety of
approaches based on the characteristics of the installed energy efficiency technologies,
from direct measurement of impacts to verification of project installation to validéﬁon of
deemed savings. Developing a documented framework or guiding principle agreed upon
by the impacted program administrators will ensure a consistent level of rigor and
accuracy in assessing energy efficiency accomplishments.

The IPMVP is a guidance document that provides standardized approaches for
measuring and verifying savings from energy and water efficiency projects. The

framework of M&V options detailed in the IPMVP are widely referenced and used as

49 Model Energy-Efficiency Program Impact Evaluation Guide — A Resource of the National
Action Plan for Energy Efficiency, United States Environmental Protection Agency, November

2007.
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standard protocols in the energy efficiency industry. The IPMVP provides that “savings
cannot be directly measured, since they represent the absence of energy use.”s°
Accordingly, EM&YV attempts to determine the impacts of the energy efficiency measure
installed through a variety of measurement and verification techniques.

The IPMVP includes four options for conducting M&YV, including: (i)
measurement of key energy efficiency measure or equipment parameters; (ii)
measurement of all energy efficiency measure parameters; (iii) measurement of an entire
facility’s energy consumption; and (iv) simulation of a facility’s energy consumption.

The goal of EM&V, as it applies in Virginia, should be clarified and agreed upon
as an initial step in development of EM&V protocols. In considering the national and
regional landscape for other evaluation frameworks, it is important to note that in some
jurisdictions, where there are specific energy efficiency program performance standards
or targets with financial incentives or penalties tied to specific accomplishments, EM&V
provides the determination of these accomplishments. However, other jurisdictions may
not require the same level of rigor and precision. In Virginia, the goal of EM&YV in the
context of natural gas conservation and energy efficiency measures has been to
accurately quantify the impacts of such measures in utility-sponsored efficiency
programs, which informs the cost-benefit assessment of the programs, recognizing that
there are no specific energy efficiency performance standards or mandates applicable to
natural gas utilities in Virginia.

Acceptance of and adherence to industry-standard approaches to EM&V is
necessary to develop accurate and transparent savings results for CARE programs.
These approaches may include a range of techniques based on the magnitude of impacts
and uncertainty in savings and should consider both accuracy and cost of conducting the

EM&V assessment to achieve an appropriate balance in the value of information received

nternational Performance rement and Verificati , Pg 4. Available at
www.nrel.gov/docs/fyo20osti/31505.pdf.
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from the EM&V. Industry-accepted guidance documents and protocols are readily

available to inform EM&V approaches, which include:

The IPMVP, which offers a framework for measuring and verifying impacts of
energy efficiency measures, recognizing that the magnitude and uncertainty of
impacts, as well as M&V costs should be considered when selecting the
appropriate M&V approach for a particular measure.

The Environmental Protection Agency’s National Action Plan for Energy
Efficiency Model Energy Efficiency Program Impact Evaluation Guide, which
describes approaches and considerations for evaluating energy efficiency
programs.

The Department of Energy’s Uniform Methods Project, which is based on IPMVP
approaches, but provides a more detailed approach for specific energy efficiency
measures. The Residential Furnaces and Boilers Evaluation Protocol is an
example of such a protocol.

Technical Reference Manuals, which include savings algorithms and input
assumptions for specific energy efficiency measures developed for a particular
service territory or jurisdiction.

C. Appropriate Scope of EM&V

The Gas Utilities also propose that the scope and magnitude of EM&V be better

defined. The Gas Utilities’ annual EM&V budgets, as a percentage of total program

costs, have generally increased since the initiation of each Gas Utility’s initial CARE Plan

and currently range from 4.85% (VNG) to 6.9% (WGL).5* In contrast, annual EM&V

CAR] VANNATA TV & VEA S Y, 032 FASEINO:

£ APPROVATS HEOTATRPROGRAVECOSTSE :
CcGV 2009 2.1% PUE-2009-00051
CcGV 2012 5.8% PUE-2012-00013
CGV 2016 6.1% PUE-2015-00072
2008 N/A - deferred to next rate case PUE-2008-00060
2012 3.15% PUE-2012-00118
2014 3.15% (initial) PUE-2014-00068
5.58% (revised) PUE-2014-00068
. 85% PUE-2015-00129
PUE-~2009-00064
2012 3.8% PUE-2012-00138
2015 6.9% PUE-2015-00138
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expenditures (by U.S. region) range from 1.42% to 2.34% of total program costs among
natural gas utiliies surveyed by the American Gas Association (“AGA”).52 These
comparative annual EM&V expenditures strongly suggest that the Gas Utilities are
incurring annual EM&V expenses in excess of those necessary to sufficiently validate the
benefits of their conservation and energy efficiency measures and that greater reliance
should be placed on accepted industry estimates for measure savings and methods for
further verifying such estimates, where appropriate.

EM&V should strive to confidently identify the savings achieved from energy
efficiency measures installed. However, the specific EM&V approaches used should
balance accuracy with costs to optimize the value of information obtained from EM&V
efforts. In other words, it is not always appropriate, or feasible, to directly measure the
impacts, or even directly measure all input variables used, to determine savings impacts
through engineering calculations. Industry standard EM&V approaches outlined in
IPMVP and other guidance documents offer the ability to customize the approach to a
particular situation or circumstance. Based on the foregoing, the Gas Utilities
recommend that their annual EM&V budgets, as a percentage of total program costs, be
brought closer in line with national average expenditures by permitting the Gas Utilities
to incorporate accepted industry standards and measures into their annual evaluations.

Guiding principles in determining appropriate EM&YV for a particular program or
measure should reflect a value of information framework that includes: prioritizing the
M&V budget; assessing the relative uncertainty of savings impacts; use of industry-

standard approaches; and an appropriate balance of the rigor and cost of EM&V

activities.
52 See American Gas Association, Natural Gas Efficiency Programs Brief: Investments and Savings
— 2014 Program Year; AGA Report Appendix D - 2014 Natural Gas Efficiency Program

Expenditures by Activity and Region (Annual EM&V expenditures as a percentage of total
program costs were 1.83% for the Northeast, 2.34% for the Midwest, 1.92% for the South and
1.42% for the West).
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» Prioritizing the EM&V budget. Properly allocating EM&V resources requires
an assessment of the relative contributions of individual measures and program
contributions to the overall portfolio savings. Measures with higher
contributions typically should receive a greater portion of EM&V efforts. This
will allow for more robust EM&V approaches for these measures, but also may
necessitate that measures with smaller savings contributions be evaluated by
different means, such as desk reviews of project applications, deemed savings,
and engineering calculations rather than site visits and direct metering.

* Assessing the relative uncertainty of savings impacts. Some measures
may have impacts that are well understood and not likely to deviate from the
current value, while others may be newer or be more dependent on a particular
installation or facility characteristics. In the case of measures that have
extensive prior evaluation data, either conducted locally or performed elsewhere
but determined to be applicable in the local market, EM&V may focus on the
verification of measure installation or on key input parameters that inform the
deemed savings algorithms.

o The use of industry-standard approaches. EM&V approaches should
align with industry-standard approaches for each measure being evaluated. This
alignment may include different EM&YV techniques for different measures in the
portfolio, and should be done in the context of the available budget, magnitude of
savings, and level of uncertainty of measure impacts. Industry-standard
approaches range from verification of installed measures coupled with the use of
deemed savings, to the collection of key input parameters for savings algorithms
through surveys or site visits, to direct metering or billing analysis of installed
equipment or the entire facility.

¢ Appropriate balance of rigor and cost. Depending on the EM&YV approach
selected, it may be appropriate to prioritize primary data collection, recognizing
that in some scenarios, direct measurement is not feasible or cost-effective.
Where direct measurement is not feasible or cost-effective, secondary data may
be available and relevant, and acceptable EM&YV practices could include a review
and validation of this secondary data to verify applicability to the measure being
evaluated. The balance of rigor and cost may also influence the timing of EM&V
activities. In some situations, annual EM&V is required or advisable; however,
often EM&V activities can be aligned with the regulatory approval cycle to ensure
that programs are evaluated prior to the development of new program offerings,
but not evaluated so frequently as to unduly burden the overall portfolio budget.

The establishment of EM&V protocols that adhere to these four principles will
create an EM&V framework that provides the optimal value of information while

allowing for a variety of industry-accepted EM&V approaches.
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IV. The statutory prohibition against eliminating a program or portfolio
based on the results of a single test should be extended to preclude the
elimination of a measure based on the results of a single test, which will
increase 913p01:tunities for participation and reduce the potential number of
non-participating customers.

The CARE Act definition of “cost-effective conservation and energy efficiency
program” is based on the application of four standard cost-effectiveness tests.ss
Moreover, the CARE Act provides that neither a program nor a portfolio may be
eliminated based on the results of a single test.5¢ The Gas Utilities recommend that the
statutory prohibition against eliminating a program or portfolio based on the results of a
single test be clarified to also preclude the elimination of a measure based on the results
of a single test.

The CARE Act does not contemplate the application of the four tests to individual
measures or the elimination of a measure that is cost-effective under three or four of the
cost-effectiveness tests. Similarly, Rule 20 VAC 5-304-20 prescribes that an application
for approval of a portfolio of conservation and energy efficiency programs include an
analysis of the costs and benefits of each individual program. The Rule does not
require or even contemplate the application of the four cost-effectiveness tests to a
measure, much less the elimination of a measure based on such an analysis.

An individual measure may further the purposes of the Virginia Energy Policy
generally, and the CARE Act specifically, for a variety reasons specified in the CARE Act
such as: providing customers with long-term, meaningful opportunities to more
efficiently consume natural gas; educating customers as to the economic and
environmental benefits of efficient use of natural gas; facilitating a utility’s ability to
work with customers to decrease the average customer’s annual average weather-

normalized consumption of natural gas; or the preservation or enhancement of utility

bill savings that customers receive when they reduce their natural gas use. -

53 Virginia Code §56-600.
54 1d.
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Moreover, the retention of cost-effective conservation and energy efficiency
measures will often increase the realistically possible number of participants in such
measures and help reduce the potential number of non-participating customers that will

be required to pay for a CARE Plan, as directed by the Commission.5s

IV. Recommendations

The CARE Act prescribes the cost/benefit analysis to be performed in
determining whether an energy efficiency program or portfolio is cost-effective.
Consistent application of the requirements of the CARE Act and transparency in the
manner in which energy efficiency programs and portfolios will be measured, verified
and validated are critical to the development of cost-effective energy efficiency programs
that further the objectives of the CARE Act as well as the Virginia Energy Policy. In
furtherance of those objectives, the Gas Utilities recommend the following:

(1)  Cost-effectiveness tests and the associated standard of review applied by
the Staff and Commission to natural gas conservation and energy efficiency programs
a.md measures should be applied consis;:énﬂy across natural gas utilities in order to
facilitate the development, approval and implementation of cost-effective conservation
and energy efficiency programs, consistent with the statutory objéctives of the Virginia
Energy Policy and the CARE Act. Moreover, the standard of review should be refined to
eliminate obstacles to the implementation of cost-effective conservation and energy
efficiency programs.

(2)  The application of the cost/benefit tests should be enhanced through
better defined evaluation and verification protocols for estimating savings actually
realized. Moreover, the scope and magnitude of evaluation and verification protocols
should be balanced against the incremental costs and benefits of any such enhanced

evaluation and verification activities, with the objective of bringing the Gas Utilities’

55 2008 VNG Case, supra at 13.
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annual EM&V budgets, as a percentage of total program costs, closer in line with
national average expenditures.

(3)  Guiding principles should be adopted for determining appropriate EM&V
for a particular program or measure and should include: prioritizing the M&V budget,
assessing the relative uncertainty of savings impacts, use of industry-standard
approaches, and an appropriate balance of the rigor and cost of EM&V activities.

(4)  The statutory prohibition against eliminating a program or portfolio
based on the results of a single test be clarified to also preclude the elimination of a

measure based on the results of a single test.

WHEREFORE, CGV respectfully requests that the Commission: (i) consider the
Gas Utilities Comments and recommendations; and (ii) incorporate the foregoing
Comments and recommendations into its Report to the Governor and the General

Assembly pursuant to Senate Bill 395.
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Executive Summary

The purpose of these Comments (“Comments”) is to present information and detail on (i)
existing State Corporation Commission of Virginia (“Commission”) demand-side management
(“DSM”) approval requirements; (ii) Virginia Electric and Power Company’s (“Dominion
Virginia Power” or the “Company™) current DSM cost/benefit and evaluation, measurement and
verification (“EM&V”) processes; and (iii) responses to the “Objectives” and “Cost/Benefit
Questions” posed by the Commission in its March 30, 2016 Scheduling Order in Case No. PUE-
2016-00022 (the “Scheduling Order”).

Specifically, the Company is filing these Comments pursuant to Ordering Paragraph (5) in the
Commission’s Scheduling Order directing interested parties or entities to prepare and file
comments with the Clerk of the Commission on or before May 25, 2016. Comments are to
address the Objectives and/or Cost/Benefit Questions outlined in the Scheduling Order.

The Company’s Comments focus on the following positions:

o The cost/benefit tests as currently defined provide a standardized and acceptable method
for determining cost-effectiveness of DSM programs;

e The California Standard Practice Manual definitions of the cost/benefit tests are industry
standard;

o Levelized Cost of Energy Saved can be calculated from the cost/benefit results using
standard financial techniques;

e Using the net present value (“NPV”") from cost/benefit results to determine Levelized
Cost of Energy Saved for both program benefits and program costs provides a consistent
way to evaluate DSM programs;

» A technical resource manual (“TRM”) generally accepted in Virginia would be the best
way to standardize an approach to DSM program evaluation and compare ongoing
program performance to plans;

e Use of an existing TRM, which is applicable to Virginia and/or has precedent for use in
Virginia would be preferable;

e Existing southeastern U.S. and Mid-Atlantic region TRM documents would serve as a
good primary reference for DSM program evaluation, have precedent for use in Virginia,
and have been developed through a stakeholder process;

e In cases where no TRM or secondary source is available, case-specific approaches would
1
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need to be developed;

EM&YV should follow industry standard approaches in the U.S. Department of Energy’s
Uniform Methods Project (“UMP”) and the International Performance Measurement and

Verification Protocol (“IPMVP”); and

Deemed savings calculations, to the extent available and practical, should provide the
basis for comparing actual program results to projected results.
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Introduction

These Comments are submitted by Dominion Virginia Power in response to the Commission’s
March 30, 2016 Scheduling Order in Case No. PUE-2016-00022. The Comments address the
existing Commission DSM approval requirements, a description of current Dominion Virginia
Power cost/benefit and EM&YV processes, and responses to the Objectives and Cost/Benefit
Questions noted in the Scheduling Order. As stated therein on page 2:

The Commission finds that an evaluation (“Evaluation”) should be
conducted to consider the establishment of: (i) uniform protocols
for measuring, verifying, validating, and reporting the impacts of
energy efficiency measures; (ii) a methodology for estimating
annual kilowatt savings for such energy efficiency measures; and
(iii) a formula to calculate the levelized cost of saved energy for
such energy efficiency measures (collectively, “Objectives”).

Further, since evaluation and verification of energy savings of
energy efficiency programs typically are measured against the
projected savings included in the cost/benefit analyses, the
Commission is of the opinion that the Evaluation also should
encompass the methodologies by which utilities calculate the
components of the cost/benefit tests in proceedings requesting
approval to implement energy efficiency programs. In particular,
the Evaluation should consider: (i) whether the application of costs
and benefits is consistent across utilities; (ii) whether consistent
application of costs and benefits across utilities is necessary or
reasonable; and (iii) whether the application of the cost/benefit
tests can be improved by enhanced evaluation and verification
protocols for estimating savings actually realized (collectively,
“Cost/Benefit Questions”) (internal footnote omitted).

The Commission also noted, on page 4 of the Scheduling Order, that it seeks input concerning
existing measurement and verification protocols and their applicability for Virginia; and
appropriate formulae for developing the cost of saved energy resulting from energy efficiency
programs and appropriate inputs for such formulae.

As requested by this directive, the Company has prepared these Comments covering the above
topics.
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Background

The Commission issued the Scheduling Order to address requirements set out in House Bill 1053
and Senate Bill 395 from the 2016 session of the Virginia General Assembly. The bills
addressed:

o The establishment of uniform protocols for measuring, verifying, validating and reporting
the impacts of energy efficiency measures; and

o A methodology for estimating annual kilowatt savings and a formula to calculate the
levelized cost of saved energy for such energy efficiency measures.

The Commission scheduled a public hearing on July 12, 2016 to receive comments on the issues
and included additional requirements as part of the Scheduling Order. The Commission
characterized the requirements as follows:

L The first set of requirements was characterized as the “Objectives.” They include:

@) Uniform protocols for measuring, verifying, validating, and reporting the
impacts of energy efficiency measures;

(i) A methodology for estimating annual kilowatt savings for such energy
efficiency measures; and

(iii) A formula to calculate the levelized cost of saved energy for such energy
efficiency measures.

I The second set of requirements was characterized as the “Cost/Benefit Questions.”
They include:

(i) Whether the application of costs and benefits is consistent across utilities;

(ii)  Whether consistent application of costs and benefits across utilities is
necessary or reasonable; and

(iii)  Whether the application of the cost/benefit tests can be improved by
enhanced evaluation and verification protocols for estimating savings
actually realized.

Existing Commission DSM Approval Requirements

The current body of law governing DSM ir Virginia is comprised of a variety of statutes and
rules, including § 56-585.1 A 5 (“Subsection A 5”) of the Code of Virginia (“Va. Code” or
“Code™); Rules 10 (20 VAC 5-201-10) and 60 (20 VAC 5-201-60) of the Commission’s Rules
Governing Utility Rate Case Applications and Annual Informational Filings (20 VAC 5-201-10,
et seq.); the Commission’s Rules Governing Utility Promotional Allowances (20 VAC 5-303-10,
et seq.); the Commission’s Rules Governing Cost/Benefit Measures Required for Demand-Side
Management Programs (20 VAC 5-304-10, et seq.) (“Cost/Benefit Rules”); and directives
contained in the Commission’s Orders.
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In addition, Va. Code § 56-576 provides the relevant definitions, including in pertinent part:

“Energy efficiency program” means a program that reduces the
total amount of electricity that is required for the same process or
activity implemented after the expiration of capped rates. Energy
efficiency programs include equipment, physical, or program
change designed to produce measured and verified reductions in
the amount of electricity required to perform the same function and
produce the same or a similar outcome. Energy efficiency
programs may include, but are not limited to, (i) programs that
result in improvements in lighting design, heating, ventilation, and
air conditioning systems, appliances, building envelopes, and
industrial and commercial processes; (ii) measures, such as but not
limited to the installation of advanced meters, implemented or
installed by utilities, that reduce fuel use or losses of electricity and
otherwise improve internal operating efficiency in generation,
transmission, and distribution systems; and (iii) customer
engagement programs that result in measurable and verifiable
energy savings that lead to efficient use patterns and practices.
Energy efficiency programs include demand response, combined
heat and power and waste heat recovery, curtailment, or other
programs that are designed to reduce electricity consumption so
long as they reduce the total amount of electricity that is required
for the same process or activity . . . .

“Peak-shaving” means measures aimed solely at shifting time of
use of electricity from peak-use periods to times of lower demand
by inducing retail customers to curtail electricity usage during
periods of congestion and higher prices in the electrical grid . . . .

“In the public interest” for purposes of assessing energy efficiency
programs, describes an energy efficiency program if, among other
factors, the net present value of the benefits exceeds the net present
value of the costs as determined by the Commission upon
consideration of the following four tests: (i) the Total Resource
Cost Test; (ii) the Utility Cost Test (also referred to as the Program
Administrator Test); (iii) the Participant Test; and (iv) the
Ratepayer Impact Measure Test. Such determination shall include
an analysis of all four tests, and a program or portfolio of programs
shall not be rejected based solely on the results of a single test. In
addition, an energy efficiency program may be deemed to be “in
the public interest” if the program provides measurable and
verifiable energy savings to low-income customers or elderly
customers.
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“Measured and verified” means a process determined pursuant to
methods accepted for use by utilities and industries to measure,
verify, and validate energy savings and peak demand savings. This
may include the protocol established by the United States
Department of Energy, Office of Federal Energy Management
Programs, Measurement and Verification Guidance for Federal
Energy Projects, measurement and verification standards
developed by the American Society of Heating, Refrigeration and
Air Conditioning Engineers (ASHRAE), or engineering-based
estimates of energy and demand savings associated with specific
energy efficiency measures, as determined by the Commission.

In its April 30, 2012 Order in Dominion Virginia Power’s 2011 DSM proceeding (Case No.
PUE-2011-00093), the Commission explained that:

In evaluating Dominion’s Application to determine whether its proposals are “in
the public interest” under § 56-585.1 A 5 of the Code, we have considered all four
tests (Utility Cost, Participant, Ratepayer Impact Measure (“RIM”) and Total
Resource Cost) discussed by the participants in this case, as well as other relevant
factors. We have not used any of the four tests as a sole determining factor in our
analysis . . . . In addition, we find that the impact on customers’ bills, especially
the nnpact on the bills of customers not participating in these programs, is a
relevant factor in our determination of the public interest."

The Commission also noted that “[tJhe magnitude of the potential recovery of lost revenues, and
the bill increases attendant thereto are among the other relevant factors we consider in evaluating
the public interest”? and “[w]e find that a program’s impact on customer rates in both the near
and long term is particularly relevant to our evaluation of the public interest.”

Previously, the Commission had indicated that it would “give greatest weight to the RIM test,
closely followed by the TRC test and rounded out by consideration of the Participant and Utility
Cost tests.” Legislation passed in 2012 added a definition of “in the public interest” to Va.
Code § 56-576 (as seen above), which directs consideration of all four cost/bepefit tests and that
*“a program or portfolio of programs shall not be rejected based solely on the results of a single

test.”

! Application of Virginia Electric and Power Company, For approval to implement new demand-side management
programs and for approval of two updated rate adjustment clauses pursuant to § 56-585.1 A 5 of the Code of
Virginia, Case No. PUE-2011-00093, Order, 2012 S.C.C. Ann. Rept. 298, 300 (Apr. 30, 2012).
2 Id_ (internal footnote omitted).
31d., 2012 S.C.C. Ann. Rept. at 301.
4 Commonwealth of Virginia, State Corporation Commission, Report to the Governor of the Commonwealth of
Virginia and the Virginia General Assembly, “Report: Study to Determine Achievable and Cost-effective Demand-
side Management Portfolios Administered by Generating Utilities in the Commonwealth Pursuant to Chapters 752
and 855 of the 2009 Acts of the Virginia General Assembly” (Nov. 15, 2009), at 32, 35.
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While this amendment to Va. Code § 56-576 means the Commission cannot solely rely on the
results of any one test, the RIM test is the cost/benefit test that most closely tracks the impact of
proposed DSM programs on the bills of non-participating customers, and the Commission has
repeateglly stressed that the RIM test would be a significant factor in determination of the public
interest’.

Description of Current Dominion Virginia Power DSM Cost/Benefit and
EM&YV Processes

Cost/Benefit Evaluation

As mentioned above, the Commission’s Cost/Benefit Rules also play an important role in the
current DSM landscape. Like the Code, these Rules stress that utility applicants filing for
approval of a DSM program must “analyze a proposed program from a multi-perspective
approach using, at a minimum, the Participants Test the Utility Cost Test, the Ratepayer Impact
Measure Test, and the Total Resource Cost Test.”® Further, the Cost/Benefit Rules outline
“[m]inimum guidelines to provide direction to electric and natural gas utilities in developing

applications for approval of DSM programs . . . .»’ Those guidelines, set forth at 20 VAC 5-304- -

30 (1) through (7), and the Company’s current processes for adherence thereto are as follows:

1. That the assumptions used in developing projected input data and the models used in the
integrated resource planning process should be identified and well-documented. Utility-
specific data should be used whenever possible (e.g., unit performance data, end-use load
research data, market research data, etc.). In cases where utility-specific data are not
available, the assumptions must be clearly defined,

The Company uses the Strategist model which is a fully integrated electric utility
resource planning model that was developed to aid utilities in performing resource
planning analysis. It relies on least-cost planning techniques to perform optimized utility
resource assessments. It also integrates DSM evaluation into the resource planning
process so that assumptions of cost and benefits are consistent with assumptions for the
supply-side resources. The assumptions that the Company uses in the resource planning
process are well documented in the annual integrated resource plan (“IRP”) that is filed
with the Commission, as well as in the applications that the Company files with the
Commission for approval of DSM programs and supply-side resources. Using the same
model to conduct utility supply-side planning and demand-side analysis facilitates the

process of documenting assumptions used in the applications for DSM program approval.

The Company’s process relies on Company-specific data in the modeling process and in

3 See, e.g., Petition of Virginia Electric and Power Company For approval to implement new demand-side
management programs and for approval of two updated rate adjustment clauses pursuant to § 56-585.1 A 5 of the
Code of Virginia, Case No. PUE-2014-00072, Final Order, at 6 n.16 (Apr. 24, 2015) (“The Commission’s
consideration of the public interest was not based solely on the results of a single factor or a single test.”).

§20 VAC 5-304-20.

720 VAC 5-304-30.
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cases where the Company uses external resources for specific model input, the Company
strives to document such inputs in the integrated resource plan or DSM filings.

2. That historic data, if available, should be assessed in developing projected data. Significant
departures from historic trends should be explained,

The Company’s planning process relies heavily on historical trends. The forecasts are
produced by running an econometric mode! using actual load and weather data from the
past 20 years along with projected economic data. Expected weather values are
developed and then used to produce a weather-normalized forecast. Commodity
forecasts for fuel and market prices are generated using both fundamental forecasts that
incorporate supply and demand economics as well as shorter term market forecasts that
take into account prices from fully functioning and transparent commodity markets. The
Company also relies on economic forecasts of key financial drivers which affect the
capital markets and return components of the Company’s operations. Volatility in recent
years in financial markets and in key drivers like fuel prices, market prices for capacity
and energy and load growth have increased the level of uncertainty in utility planning
assumptions. The Company forecasts and evaluates all of these parameters in great detail
each year as part of the Company’s IRP process and describes in detail the global
assumptions that it uses in its planning process. These same assumptions are used when
developing the Company’s long-term resource plans, which include the portfolio of DSM
resources.

3. That each projected data series should represent the Company’s most current forecast,

The Company develops an integrated resource plan on an annual basis. This process
includes updating all key assumptions that drive the results of the plan. When developing
load forecast adjustments due to DSM programs as well as developing cost/benefit
analysis for the DSM programs, the Company uses the most recent IRP data as the basis
for its resource planning analysis.

4. That computer modeling techniques should be used in the development of an integrated
resource plan;

As referenced above, the Company uses the Strategist computer model to perform
integrated resource planning. This model allows the evaluation of supply-side and
demand-side programs in an integrated fashion which takes into account the specific
attributes of each type of resource and provides output that optimizes the net benefit of all
types of resource options.

5. That estimates of the capital and O&M (operation and maintenance) costs of supply-side
options should include realistic projections of the costs of compliance with all promulgated
environmental regulations or enacted legislation from which environmental regulations will
be promulgated,
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Environmental constraints placed on utility resources plans have been steadily
increasing over the recent past. The most recent U.S. Environmental Protection Agency
final requirements with respect to carbon dioxide (CO,) abatement, although currently
subject to a stay by the Supreme Court of the United States, have placed unique
restrictions on future utility resources and have limited the types of supply-side
resources that will meet future environmental requirements. The Company is factoring
in these new requirements as well as modifying modeling approaches to account for
these new regulations. The Company uses the best data available to develop capital cost
as well as operating cost for supply-side options.

6. That each assumption and/or projected data series should be consistent with all other
assumptions and/or projections. Consistency of data should be maintained between all
models used within the integrated resource planning process; and

Developing annual integrated resource plans allows the Company to maintain consistent
assumptions and data series within all of the modules used in the long term resource
planning process.

7. That alternative projections to determine sensitivity to input assumptions should be
developed. These alternative projections should be used to perform cost/benefit analysis.

The Company runs sensitivity analysis on key parameters that affect the DSM portfolio
of programs. These sensitivities include high and low load projections, high and low fuel
price projections, and high and low transmission and distribution cost sensitivities.

In more general terms, the DSM program design process begins by soliciting proposals from
vendors who have demonstrated their ability to perform DSM program design, Program design
includes the development of all of the parameters that are needed to prepare the cost/benefit
scores for the program. They include parameters such as:

Measures to be included in the program,

Kilowatt (KW) and kilowatt hour (KWh) reductions for each measure,

Weighted average load shape for all of the measures in a program,

Cost to implement the measures including marketing, administrative cost and customer
incentives, and

¢ Net-to-gross ratios.

The Company’s process to analyze, propose, implement and verify its DSM activities begins
with the annual IRP process. DSM programs are viewed as a resource for meeting current and
future load imposed on the Company’s electrical system by its customers. The Company is
responsible for planning and operating an electrical grid that provides electricity at the lowest
reasonable cost and in an environmentally acceptable manner.

Utility resource planning is based on least-cost planning concepts that require the utility to
forecast the future to decide on the set of resources that will meet future utility load requirements

9
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while also minimizing the cost that the utility must collect from its customers. The objective is
to minimize revenue requirements over an appropriate planning horizon while meeting all
environmental constraints placed on utility supply-side resources.

Demand-side resources are evaluated by first determining the benefits that a particular DSM
program or measure can provide. Benefits are derived from the fact that customers, if provided
the right incentive, will alter their normal energy usage patterns in a manner that will lower
utility cost and ultimately lower the total amount of dollars the Company must collect from all of
its customers.

DSM benefits come primarily from three categories. The first category of benefits comes from
reducing the amount of energy customers consume, which lowers the amount of energy the
utility has to produce. The benefits come primarily from lower fuel costs. The other two
categories are capacity-related and come in the form of avoided capacity cost that results when a
DSM program reduces the Company’s peak load requirements. Lower peak load requirements
allow the utility to defer building new generating capacity to meet future load growth. Lower
peak loads will also result in lower expenditures on transmission and distribution facilities to
meet expected future customer load growth.

The second part of performing DSM evaluations is to look at the cost of designing and
implementing the DSM programs. The benefits from the programs are then used to fund the
DSM program. If the benefits of the program outweigh the costs, then the program can be
implemented without being subsidized by customers.

The DSM cost/benefit evaluations are accomplished by performing cost/benefit tests. The
cost/benefit tests that are currently required in Virginia are derived from the California Standards
Practice Manual. They are the Participant Test, Utility Cost Test (“UCT"), Total Resource Cost
Test (“TRC Test”), and the Ratepayer Impact Measure Test (“RIM Test”). A version of this
manual was first introduced in February 1983 and has been modified over the years to guide
California utilities in the development of cost/benefit tests to evalnate DSM programs. The tests
are high-level resource planning tests that have been accepted by many jurisdictions in the
United States and are recognized in the industry as relevant indicators of cost-effectiveness,
although the weightings and interpretations of the tests vary across different jurisdictions. There
are four tests; each has a specific purpose and evaluates the benefits and cost for a DSM program
from different perspectives. The tests can also viewed as representing the objectives of four
different stakeholders in the DSM process. Below is a description of each of the four tests and
the stakeholder perspective the test represents.

Participant Test

The Participant test is the measure of the quantifiable benefits and costs to Program

participants due to enrollment in a DSM Program. This test indicates whether the

Program or measure is economically attractive to the customer. Benefits include the

participant’s retail bill savings over time plus any incentives offered by the utility. Costs

include only the participant’s costs. The Participant test is calculated by the following
10
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formula:

= _ Participant Bill Reduction + Incentives
Participant’s Cost

A result of 1.0 or higher indicates that a Program passes the Participant test.
Utility Cost Test

The UCT compares the cost to the utility to implement a Program to the cost that should
be avoided as a result of the Program. The UCT measures the net costs and benefits of a
Program as a resource option, based on the costs and benefits incurred by the utility,
including incentive costs and excluding any net costs incurred by the participant. The
UCT is calculated by the following formula:

= Avoided Capacity Benefit + Avoided Energy Benefit
Utility Administrative Cost + Utility Incentive Payments

A result of 1.0 or higher indicates that a Program passes the UCT.

Total Resource Cost Test

The TRC test compares the total costs and benefits to the utility and participants, relative
to the costs to the utility and participants. It can also be seen as a combination of the
Participant and Utility Cost tests, measuring the impacts to the utility and all program
participants as if they were treated as one group. Additionally, this test considers
customer incentives as a pass-through benefit to customers and, therefore, does not
include customer incentives. The TRC test measures the net costs and benefits of a
Program as a resource option based on the total costs and benefits of the Program,
including both the participants’ and the utility’s costs and benefits. The TRC test is
calculated by the following formula:

= __Avoided Capacity Benefit + Avoided Energy Benefit

Utility Administrative Cost + Customer Costs

A result of 1.0 or higher indicates that a Program passes the TRC test.
The Ratepayer Impact Measure Test

The RIM test considers equity issues related to Programs. This test determines the

impact a given DSM Program will have on non-participants and directionally assesses the

11
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impact on customer bills or rates due to changes in utility revenues and operating costs
attributed to the Program. A score on the RIM test of greater than 1.0 indicates the
Program is beneficial for both participants and non-participants, because it should have
the effect of lowering bills or rates even for customers not participating in the Program.
Conversely, a score on the RIM test of less than 1.0 indicates the Program is not as
beneficial because the costs to implement the Program exceed the benefits shared by all
customers, including non-participants. In other words, a RIM score of less than 1.0
indicates that rates or bills of non-participants may rise. The RIM test is calculated by
the following formula:

Avoided Caﬁacitv Benefit + Avoided Energy Benefits
Utility Administrative Cost + Utility Incentive Payments
+ Utility Revenue Reductions

DSM program approval starts with a rigorous cost/benefit evaluation to determine whether a
DSM program is in the public interest. The cost/benefit scores evaluate the program design
assumptions for a given DSM program on a going-forward basjs. That is, projections are made
for the cost of the program, the load impacts that might result from the program and the
associated cost savings that the utility will see if it implements the program. From the program
assumptions, cost/benefit scores for all of the four stakeholder populations are determined. If the
cost/benefit score is positive (above 1.0) then it is assumed, if the programs can be implemented
as planned, that the program would be beneficial for the particular stakeholder that the test

represents.

The Company has developed criteria for determining if the Company will bring a DSM program
before the Commission for approval. Specifically, the Company examines the cost/benefit
analysis for a given program design; if the cost-effectiveness analysis indicates that the program
would be cost beneficial (three of the four tests, Participant, Utility and TRC above 1.0), the
program moves to the next step. The Company then reviews the program design in detail and
determines whether the program can be practically presented to customers. If the Company has
reason to believe that the program design is both cost-effective and viable, then it is included in a
petition for approval before the Commission. If a given program does not pass the RIM test, but
passes the other tests and has a viable design that demonstrates system benefits, the Company
will still consider bringing the program before the Commission for approval. A RIM test below
1.0 indicates that there are potential equity issues with the program. Specifically, a RIM test
score below 1.0 indicates that there will be upward pressure on rates if the program is
implemented. In this case, participants in the program will see lower bills because of the energy
savings provided by the more efficient measure that was adopted by the participant. In these
instances, non-participants will see higher bills because their rates will be higher if the program
is implemented.

The Company has presented the results of these four cost/benefit tests in all of its DSM

12
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applications before the Commission, starting with the Company’s initial DSM proceeding, Case
No. PUE-2009-00081.% The tests are performed using the Strategist model which uses the
California Standard Practice Manual as its basis for defining the test.

The Company believes the Commission is in the best position to hear arguments from all
viewpoints represented in a DSM proceeding about the pros and cons of implementing a program
with a RIM score below 1.0. The Company evaluates the DSM programs based on all four tests
and presents the cost/benefit scores on an individual and portfolio basis for Commission
consideration. The Commission, upon hearing from all of the interested participants in a DSM
approval case, ultimately determines whether approving a program that has RIM score below 1.0
is in the public interest.

Levelized Cost Calculation

The Senate and House Bills (1053 and 395, respectively) require the Commission to evaluate the
establishment of a methodology for calculating levelized cost of energy saved. The Bills and the
Commission’s Scheduling Order do not specifically state how the calculation of levelized cost of
energy saved would be used. The Commission in the past has ordered Dominion Virginia Power
to calculate levelized cost of DSM programs and supply-side options, and to include the results
in the annual IRP filings. The Company has developed a methodology for computing levelized
cost that is internally consistent with the method of determining cost/benefit scores for the
individual DSM programs. This is appealing if there are plans to use the levelized cost numbers
in a similar fashion as the cost/benefit scores to assess the relative merits of individual DSM
programs, although the Company does not advocate for this change.

The DSM cost/benefit scores utilize a discounted cash flow methodology to determine the NPV
of both a benefit stream of dollars and a cost stream of dollars due to the DSM program over a
specific time period. The Company has used the planning period for its IRP resource planning
efforts, which is 25 years, to calculate the NPVs of both cost and benefits of the DSM programs.
To determine the cost/benefit ratio of a program, the NPV of the benefits is used as the
numerator and NPV of the costs as the denominator:

Benefit/Cost Ratio = Net Present Value of the Program Benefits / Net Present Value of the
Program Costs

NPVs can easily be turned into a level stream of costs or benefits over the same time period. A
capital cost recovery factor utilizing the same discount factor used when developing the NPVs of
the benefit and cost streams will produce a level stream of dollars that produces the same NPV
over the study period. Therefore, the first step in developing levelized cost of energy saved is to
apply a capital cost recovery factor to the NPV of the benefit stream of dollars and the cost

8 Application of Virginia Electric and Power Company For approval to implement new demand-side management
programs and for approval of two rate adjustment clauses pursuant to § 56-585.1 A 5 of the Code of Virginia, Case
No. PUE-2009-00081, Order Approving Demand-Side Management Programs, 2010 S.C.C. Ann. Rept. 362-67
(Mear. 24, 2010).
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stream of dollars for the program. The next step is to represent the levelized stream of benefits
and costs as a benefit and cost per megawatt hour (“MWh”) by dividing the NPV by the
appropriate MWh reduction for the program. Because the discounting process takes into account
the time value of money, so should the MWh reductions which occur over time. The MWh
reductions from the programs should be discounted to take into account the fact that the value of
a MWh reduction would be less in future years, just as a dollar would be worth less in future
years. The discounted stream of MWh reductions should also be levelized over the study period,
and is what is used to determine the levelized cost of saved energy.

“Levelized Cost of Energy Saved” is calculated through the following formula:

Levelized Cost of Energg' Saved = (C x (Capital Recovery Factor))/(D)
Capital Recovery Factor” =[ A* (1 +A )*B J/[(1 +A)*B ~ 1]

Where:

A = Utility specific discount rate'®

B = Program Evaluation period in years

C = Net Present value of total program costs in base year dollars for the review period"
D = Levelized kilowatt hours saved over the evaluation period'?

The appeal of using this method to calculate levelized cost of energy saved is that it produces the
same result for the cost/benefit ratios as the NPV method that is currently used for calculating
cost/benefit ratios for the cost/benefit tests. The two methods are internally consistent and will
produce the same results as long as both cost and benefits are used when evaluating DSM

cost/benefit scores.

Below is an example of the cost/benefit scores from the Company’s 2015 integrated resource
plan for the Residential High Efficiency Heat Pump Upgrade Program, as well as the levelized
cost and benefits for the program. The Net Present Values of the benefit and cost streams follow
the formula in the California Standard Practice Manual and are the industry standard approach to
performing cost/benefit analysis. The cost/benefit ratios for the levelized benefit and cost
streams are derived from the formula above. As shown below, the cost/benefit ratios using the
NPV for the benefits and costs are the same as the levelized cost/benefit ratio using the levelized
cost and benefits for the program.

? Capital Cost Recovery Factor is the classic definition of a compound interest calculation to calculate equivalent
annual net disbursements.
10 Utility discount rate should be the utility’s weighted average cost of capital and equivalent to the discount rate
used in the supply-side evaluation.
'NPV based on end of year cash flows.
12 KWh saved is levelized over study period.
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Cost/Benefit ratio using Net Present Value of benefit and cost streams

ucT TRC RIM
NPV Benefits $ 53917 S 53917 53917
NPV Cost $ 16,049 | S 21,677 | 108,036
C/B Ratio 3.36 2.49 0.50

Cost/Benefit ratios using the levelized benefit and cost streams on a per MWh basis

Levelized Benefit per MWH $76.72 $76.72 $76.72
Levelized Cost per MWH $22.84 $30.85 $153.74
C/B Ratio 3.36 2.49 0.50

Evaluation Measurement and Verification (EM&V)

Once a program is approved, the Company’s EM&YV contractor is engaged to establish data
requirements for the program using industry standard approaches for measurement and
verification.

For each program, the Company’s EM&YV contractor develops a plan for the general
methodology that will be used to evaluate each program against energy and capacity projections
and reviews available data associated with energy and/or capacity savings expected to result
from specific application of the program measures. The contractor prepares a Standard Tracking
and Engineering Protocols Manual (“STEP manual”) — similar to a TRM document — with
information specific to the program based on the available data and on the contractor’s
professional experience and judgment. For example, the Company’s 2016 EM&V Report, filed
on April 1, 2016 in Case No. PUE-2014-00071, provided the following savings estimation
approach for an air source heat pump upgrade under Dominion Virginia Power’s Residential
Heat Pump Upgrade Program:
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Savings Estimation Approach

Gross annual electric energy savings for time of sale and early replacement units are calculated
according to the following eqtation. The calculation for early replacement units inthis manual deviates
from that in the Mid-Atlantic TRM 2015, which has two separate approaches to calculate the initial
phase savings (existing to efficient savings) and remain phase savings (new baseline to efficient
savings). DNV GL conducts a single calculation at the time of the measure instalfation to determine
the measure’s annualized savings. That savings is then aggregated with other measure savings and
the aggregated value is tracked overtime. We do not keep records of that individual participant’s
savings over time, to discount it at the appropriate time for the new baseline. In the case of early
repecement units, DNV GL assumes the baseline to be at the new Federat minimumraquirement to
be BBnservative with the savings that are reported.

1 1y (1 1
| Picon x Bt X (sppg ~ sppmy) | Plac X Bkt % (spr e~ mser)
[ysar = 1,000 W/kw M 1,000 W/kW

Gross coincident demand reductions savings for time of sale and early replacement units are
calculated according to the following equation:

7 Residential Haat Pump Upgrade Programwebsite. 1/ fww i
power/ways-to-save/residential-heat-pump-upgrade-rebate-form.pdf. Accessed 6/29/2015

= 1bid

Btuﬂx@ﬁa—ﬁh)XCF

AW = 1,000 W/kW

Where:
AkWh/year = gross annual electric energy savings

AkW = gross coincident demand reductions. The above equation is for estimatingthe summer
peak demand raduction. At present, both VA and NC do not consider the winterpaak demandin
their utility tariff structure. However, when needed, this reference manual can be updatadwith
algorithm on winter peak demand reduction: calculation.

FLH=x = annual cooling full load hours (FLH)

FtHnzst = annual heating FLH

BtuH = capacity of air source heat pump (1 ton = 12,000 Btu/h}. BtuH appearing in energy
savings and peak demand reduction equations above refersto the cooling nameplate rated
capacity, convertedto Btu.

SEERtes: = seasonal enargy efficiency ratio (SEER) of baseline (pre-retrofit} air source heat
pump

SEER-= = SEER of efficient {post-retrofit) air source heat purnb

HSPFras = heating seasonal performance factor (HSPF) of baseline air source heat pump
HSPFse = HSPF of efficient air source heat pump

EERps== = energy efficiency ratio (EER) of baseline unit

EER== = EER of efficient unit

CF = summer peaak coincidence factor
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Input Variables
1 Table 26: Input Values for Air Source Heat Pump Upgrade Savings Calculations
Component Type vafue _ Uni Source{s)

Richmond, VA= 842; Mid-Atlantic TRM 2015, p.
FLHecoo1 Fixed Charlotte, NC = 939; hours/year | 115;
See Table 90 ENERGY STAR® calculator?
Richmond, VA = 789; N .
FLHbhest Fixed Charlotte, NC = 744;‘ hours/fyear lid;%-Atlantuc TRM 2015, 0.
See Table 90
See customer application Customer application
Richmond, VA default = .., N
BtuH Variable | 28,720 Btu/hour Dominion’s portfolio of
Charlotte, NC default = residential energy efficiency
30,889 ‘ programs program’>
See Table 91 for federal .
) . Btu/watt- | Mid-Atlantic TRM 2015, p.
SEERuae Fixed minimumbaseline hour 1157 '
See customer application _ Customer application
SEERee Variable Btu/watt- ——
_ Dominion program
Default 14.5 require'me(ts’7
See Table 91for federal | gru/watt- | Mid-Atlantic TRM 2015, p
HSPFuase Fixed minimum baselina hour 11678 '
See customer application Customer application
HSPFee Variable Btu/watt- —
- orminion program
Defauit - 8.2 requirements”®
x]

74 ENERGY STARs Heat Pumps "Sawngs Ca[culator,'l-ieaung USage,
d: achio . 0

June 30, 2015.
75 DNV GL reviewed the customer application data on heat pump size of participants in the Residential AC Cycling
Program, Residential Duct Testing Program, Residantial Heat Pump Upgrade Program and Residential Heat Pump
Tune-Up Programs fromprogramstart dates through the end of 2015 (12/31/2015). The average heatpump
capacity in VA (2.39 tons or 28,720 BtuH) was calculated using data from 85,412 air source heat pump units
enrollad in thess programs in Virginia, The average capacity in NC (2,57 tons or 30,889 BtuH) was calculated usmg
data from 5,262 air source heatpump units enrollad in these programs in North Carclina. Tha average capacity
was converted to BtuH using the conversion factor of 12,000 BtuH per ton.
7 Mid-Atfantic TRM 2015, p. 115, Minimum Federal Standard

eatpumpuparade. Accessed June 30, 2015.

»® Mld-Atlanhc TRM 2015, p- 115. Minimum Federal Standard

7 https://www,dom.com/heatpuropupgrade. Accessed June 30, 2015,
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See Table 91 for federal Btu/watt- Mid-Atlantic TRM 2015, p.
EERbaze Variable minimum baseline hour 118%
See customer application B t Customer application
EERee Variable pru/watt-
Default value 12.0. 0 Dominion program
requirementsBt
CF Fixed 0.69 _ T{g:;tlantlc TRM 2018, p.

8 The federal Standard does not currently include an EER component. The value is approximated based on the
SEER standard (14) and equals EER 11.8. To perform this calculation we are using this formula: (-0.02 * SEER2) +
(1.12 * SEER) (from Wassmer, M. (2003). A Component-Based Model for Residential Air Conditioner and Heat
Pump Energy Calculations. Masters Thesis, University of Colorado at Boulder).

8 egtimated from SEER = 15.0 with the help of the following algorithm: EER = (-0.02 * SEER?) + (1.12 ” SEER)

82 pmid-Atlantic TRM 201S, p. 119, Based on BGEE's “Development of Rasidential Load Profiler for Cantral Air
Conditioners and Heat Pumps” research, the Maryland Peak Definitlon coincidence factor is 0.69.

Energy savings values and computation approaches in the Company’s STEP manual are
generally referencing the Mid-Atlantic TRM where possible. Where regional statewide TRM
values and approaches are not available, values from other accepted TRMs or methods consistent
with the standard EM&V protocols mentioned above should be used. In the example above, for
variables such as system size (BtuH) and efficiencies (SEERee and HSPFee) where customer-
specific details are not available, the STEP manual indicates that the input value is based on (i)
information from customer applications in the Company’s portfolio of energy efficiency
programs, and (ii) the Mid-Atlantic TRM, p. 115. Development of EM&V plans and STEP
manuals are important components of an effective EM&V program.

Virginia does not have a state-specific TRM. While such a resource would provide pre-approved
methodologies for calculating demand and energy reductions for individual DSM measures, the
Company believes that the existing approaches in its STEP manual from accepted sources is
sufficiently effective and consistent with industry practice. This approach relies primarily on
other regional or state TRMs, the U.S. Department of Energy (“DOE”) UMP, IPMVP standards
or case-specific approaches as necessary. This approach:

¢ Establishes a common resource for Dominion Virginia Power’s energy and demand
savings estimates;

o Ensures all internal parties (e.g., Program Managers, resource planners and
implementation vendors) are using the same protocols, input values assumptions and
algorithms; and

o Serves as a basis for assessing performance of program implementation progress.

While this approach and the resulting STEP manuals are specific to Company programs, the
process behind developing the STEP manual is sound. It follows regionally recognized standard
approaches, which should also be a requirement for other utilities in the state that are required to
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track program performance toward goals and perform EM&V on Commission-approved DSM
programs. It should also be recognized that for the most part, EM&YV efforts will be provided by
external vendors. While the EM&V standards provide direction for performing EM&V
evaluations, different vendors will have specific techniques and processes for compiling and
reporting EM&V reports. This need for flexibility among vendors should be recognized if the
Comumission sets uniform standards for this important part of the DSM process in Virginia.

The DSM program development, approval and evaluation process is designed to provide
feedback that can be used to improve the process over time. Best available industry standards
are used to perform each of the outlined steps. The following diagram depicts the steps
discussed above and provides some insight into the need for standardization in approach across

the Virginia utilities.

Progfam Program
Planning & Implementation
Design
EM&V

The process starts with Program Planning and Design. This step includes the development of
program parameters that will form the basis of the cost/benefit calculations discussed above.
Deemed savings approaches such as those contained in the STEP manual can play an important
role in documenting the initial objectives of a DSM program as well as the economic evaluation
that determines whether a DSM program is in the public interest. The second step is the
implementation of the DSM program. Implementation vendors who have submitted proposals to
implement the DSM program according to the program assumptions that were approved by the
Commission work with the Company and an EM&V vendor to track the programs’ performance
through the implementation process. The final step, EM&V, helps determine if a program is
delivering the benefits that were part of the original cost/benefit evaluation used when the
program was approved. The process is ongoing. Information about customer response, changes
in the market for individual DSM measures, and utility operating and energy savings
assumptions change over time. The DSM program cycle will make the proper adjustments to
keep the DSM program on track or make changes to the future status of the program.
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The Company reports on EM&V evaluation on an annual basis. The information that is provided
in the EM&YV report can be used to update DSM assumptions on a going-forward basis. The
Company uses the data to update DSM program assumptions and provides updated going-
forward cost/benefit scores for each of the approved programs that have sufficient EM&YV data
or where program assumptions have significantly changed. Although annual data on program
performance are generated, it should be recognized that sufficient time needs to elapse in order to
ensure that trends in the data are valid predictors of a DSM program’s future benefits and costs.
The Company’s experience indicates that at least three years of program implementation data
may be required for trends to become sufficiently stable to allow the information to be used to
update program design assumptions. Relying on data reflective of shorter periods of time may
result in adjustments in program assumptions that do not accurately reflect longer-term trends.

Responses to Objectives and Cost/Benefit Questions

“Objectives”

(i) Uniform protocols for measuring, verifying, validating, and reporting the impacts of
energy efficiency measures

Utilities should follow industry standard practice when developing and implementing
EM&V plans. The two prevalent standards are the Uniform Methods Project (“UMP”)
sponsored by DOE and the International Performance Measurement & Verification
Protocol (“IPMVP”) standard. The EM&V plan should rely on a Technical Resource
Manual that clearly defines the parameters associated with forecasting DSM energy and
demand reduction projections as well as forms the basis on how the individual measures
of a program are measured and reported. The Company believes its STEP Manual can
serve as an effective starting point for developing deemed savings approaches for electric
energy efficiency measures.

(ii) A methodology for estimating annual kilowatt savings for such energy efficiency
measures

The Company recommends that utilities rely primarily on other regional TRM:s to the
extent that they address the measures in question. For those measures not adequately
addressed by a regional TRM, a utility should identify the deemed savings approach that
it plans to follow for all measures that are brought to the Commission for approval.

(iii) A formula to calculate the levelized cost of saved energy for such energy efficiency
measures.

Levelized cost of saved energy is a valid metric in considering DSM programs as long as
it is used in conjunction with the levelized benefit of the DSM program. The Company
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suggests using the formula presented herein, on page 14, if levelized cost of energy saved
is used to evaluate the cost-effectiveness of DSM programs. The formula is internally
consistent with the standard cost/benefit ratios produced by following the California
Standard Practice Manual and will yield the same results as the standard cost/benefit tests
when evaluating DSM programs.

“Cost/Benefit Questions”

(i)

(i)

(iii)

Whether the application of costs and benefits is consistent across utilities;

The cost/benefit methodology for DSM programs is outlined in the California Standard
Practice Manual. If utilities follow this guideline, then there will be consistency in
application of the tests. Dominion Virginia Power uses the Strategist implementation of
the cost/benefit tests, which follows the California Standard Practice Manual. The
Commission Staff (“Staff”) can help inform the Commission as to whether the Virginia
utilities consistently follow the California Standard Practice Manual.

Whether consistent application of costs and benefits across utilities is necessary or
reasonable;

The cost/benefit approach using the California Standard Practice Manual guidance would
provide a consistent way to evaluate DSM programs for electric utilities as well as
facilitate comparison of program assumptions and benefits. Consistent application of the
California Standard Practice Manual would facilitate compiling data on the cost-
effectiveness of DSM programs within the state, as well as forming a basis for setting
statewide targets and reporting requirements for meeting state objectives like the Virginia
Energy Plan.

Whether the application of the cost/benefit tests can be improved by enhanced evaluation
and verification protocols for estimating savings actually realized.

The DSM process described above lays out a feedback loop process with steps that are
interdependent. The steps complement each other and result in a DSM proposal,
implementation and evaluation process that ensures that DSM program projections are
sound and produce benefits for a utility’s customer base. The program cycle starts with
Program Planning and Design where the assumptions of a DSM program are identified.
The second step is Program Implementation where DSM programs are set up with the
administrative and project management functions to deliver the DSM programs as
planned. Finally, there is the EM&YV step where the benefits as well as the costs of the
programs are monitored and reported to ensure programs produce the benefits that were
originally projected. This process as described above represents a process that follows
industry standard practice and provides for the best application of the cost/benefit scores.
The Company does not propose enhancements to the EM&YV process other than the
process that is currently followed by the Company. However, the Company is open to
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enhancements to its individual EM&YV methods for specific programs should that be
beneficial to the Commission or the Staff.

Conclusion

In conclusion, the Company has undertaken significant efforts to develop processes and
procedures that allow it to continue to develop and grow a cost-effective DSM portfolio. The
Company’s customers, both residential and non-residential, regularly express interest in
increased choices among energy efficiency and peak-shaving offerings. The Company diligently
works to identify and develop new ideas and program concepts to study and ultimately bring
those programs that are likely to provide viable benefits before the Commission for approval to
initiate in the Commonwealth.

The Company proposes that the cost/benefit tests as currently defined by the California Standard
Practice Manual provide a standardized and acceptable method for determining cost-
effectiveness of DSM programs and are generally accepted as the industry standard. The
Company does not currently evaluate the cost-effectiveness of DSM programs using a levelized
cost analysis. However, should the Commission move in that direction, Levelized Cost of
Energy Saved should be calculated from the cost/benefit NPV results using the formula and
assumptions outlined above.

With respect to data inputs for projected savings, a deemed savings approach that is generally
accepted in Virginia would be the best way to standardize an approach to DSM program
evaluation, and provide the basis for comparing ongoing program performance to plans. The
Company has developed a comprehensive document of deemed savings approaches for its
programs based on southeast and Mid-Atlantic region TRMs. The Company does not advocate
the creation of a new, Virginia-specific TRM due to cost and other considerations and believes
its STEP manual can be used as a starting point for developing standardized deemed savings
approaches for electric efficiency measures in Virginia. The Company further notes that for
those electric efficiency measures not addressed in relevant regional TRM documents, a case-
specific approach using EM&YV standards discussed above should be used.

Finally, EM&V to determine actual savings should follow industry standard protocols from
UMP and IPM VP standards.

Dominion Virginia Power thanks the Commission for the opportunity to submit comments on
these important topics and looks forward to further dialogue as appropriate.
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Before the Commonwealth of Virginia State Corporation Commission

Case No. PUE-2016-00022 Date Opened: March 30, 2016 -
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Comments of EnergySavvy on Evaluation, Measurement and Verification for Energy Efficiency

Programs in Virginia

EnergySavvy appreciates the opportunity to offer comments in response to the Commission's
inquiry into methods, protocols and standards for the measurement and verification of energy
efficiency savings estimates. The measurement of energy efficiency is a critically important
exercise to ensure that savings are accurate, verified and appropriately valued. EnergySavvy, as
provider of EM&V 2.0 tools, has expertise in the measurement and verification of mass-market
programs (residential and small-medium business). As such, the following comments are
intended to only reflect on methods for measuring savings from programs serving those

sectors.

Background:

EnergySavvy s a software-as-a-service company that serves utility and government
administered demand-side management energy efficiency programs. EnergySavvy provides
software to improve customer engagement, manage program data and quantify savings.
EnergySavvy is a provider of EM&V 2.0 software, a technology designed to enhance the

evaluation, measurement and verification (EM&V) of demand side management energy
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efficiency programs. EnergySavvy’s EM&V 2.0 tools combine cloud based software with
industry best practices (IMPVP Option C and ASHRAE 2002.14) to identify, analyze and measure
energy efficiency savings thoroughly and continuously while complementing existing EM&V
approaches. By analyzing data from weather stations, program tracking (what measures
installed, where and when) and energy usage (monthly or interval) from meters, EnergySavvy's
EMA&YV 2.0 conducts a billing analysis to account for normalized metered energy consumption in
an ongoing fashion. EM&V 2.0 tools are embedded into energy efficiency programs to measure
savings, uncover program indicators and provide a data collection and analysis tool that

benefits utilities and evaluators, and speeds up program evaluation.
Existing measurement and verification protocols and their applicability for Virginia
» Deemed Savings

Deemed savings are a common approach for measuring energy savings in mass-market
programs. EnergySavvy encourages the Commission to limit the use of deemed savingsto a
minimal number of programs for which deemed saving are necessary (e.g. retail rebates or
single measure installations). Deemed savings are not representative of the customer
experience, can be expensive and time consuming to update and can slow the introduction of
innovative energy efficiency measures into the market. Furthermore, deemed savings present
challenges for utilities seeking to introduce smart devices, such as home energy management
systems or smart thermostats, that cannot easily be deemed because each measure is uniquely
custom. While deemed savings are appropriate tools for program planning, technology is now

allowing utilities to measure savings at the meter quickly, easily and cost effectively.

In addition to limiting the use of deemed savings, EnergySavvy also encourage the Commission
to apply strong technical rigor to the development of deemed savings estimates in Virginia. Too
often, deemed savings are borrowed across state lines, are woefully out of date or are
negotiated in closed processes. EnergySavvy encourages the Commission to develop deemed
savings that are based on studies completed with Virginia data, develop an update schedule for

deemed savings values and to make updates a public process that is open to stakeholder input.
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> Billing analysis

EnergySavvy encourages the Commission to develop guidelines for EM&V that rely heavily on
the use of billing analysis (also referred to as consumption data analysis) methods for mass-
market energy efficiency programs. A billing analysis, with controls for normalization and
exogenous change, is a robust and accurate method for measuring energy savings. Billing
analysis methods for quasi-experimental design programs are a valuable and rigorous method

for estimating savings from mass-market programs.’

Billing analysis data also provides for robust primary source information that can inform
Virginia's deemed savings updates. Billing analysis performed on single measure programs, or
multi-measure programs where measure impacts are disaggregated are able to provide the
Commission that deemed savings data are accurate and reflective of the impacts being
experienced by most ratepayers participating in energy efficiency programs. In fact, the state of
Missouri recently began a process to develop a statewide technical resource manual (TRM) to
catalog deemed savings for the state. As part of this project, the state is studying how EM&V

2.0 approaches can inform the development and updating of the TRM.2
» EM&V 2.0

EnergySavvy's strong encouragement for billing analysis is based on the availability of EM&V 2.0
software and hardware tools. Two traditional critiques of billing analysis are (1) that billing
analysis methods are too expensive to be used widely and (2) that billing analysis methods can
only measure savings for programs that achieve deep savings (>10%) are no longer true with
EM&V 2.0 tools. EM&V 2.0 tools are not encumbered by the incremental costs of analyzing
additional data as a result of software automating the analysis process. And EM&V 2.0 tools
that measure every project and refine savings estimates using robust comparison groups are

able to measure savings from programs in the 2-3% range.

! Agnew, Ken and Mimi Goldberg. 2013. Uniform Methods Project Chapter 8: Whole-Building Retrofit with
Consumption Data Analysis Evaluation Protocol.
2 https://energy.mo.gov/energy/about/missouri-technical-reference-manual-work-plan
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* Rigor of EM&V 2.0

As stated above, EM&V 2.0 knocks down many of the cost barriers associated with traditional
EM&V methods. The use of cloud software, dual processing and big-data analytics allows for
computers to automate many tasks that were previously completed manually. Without the
traditional cost barriers, EM&V 2.0 approaches are capable of measuring savings from every
project in a program (census), rather than a sampling approach. EM&V 2.0 is also capable of
developing comparison groups that are based on similar premises across the entire service
territory. This allows for comparison group ratios of no less than 1:25 (participants to non-
participants), and up towards 1:100 and greater (based on the number of meters in a utility's
service territory). These large comparison groups enable EM&YV 2.0 to refine savings estimates
to normalize for non-correlated effects that impact usage across a service territory (rate or
commodity price changes, non-degree weather changes, or macroeconomic changes). While
these instances may seem rare, in EnergySavvy's experience controlling for these effects are
critically important and these instances of fluctuations in usage occur more often than
expected. The benefit of enhanced comparison groups enabled by EMV& 2.0 tools has also
been noted by leading EE organizations. As noted by ACEEE, "one important advance [of EM&V
2.0 tools] is the use of comparison groups of customers that are not participating in a program
but are similar in their energy use to those that are. Automated and advanced analysis of
comparison groups with program participants improves the accuracy and timeliness of energy

savings reports...".?

¢ Cost Reductions

In additional to analyzing large amount of data without adding additional incremental costs,
EMA&V 2.0 tools offer great potential to reduce costs associated with EM&YV. As noted by ACEEE
in a recent research paper on modern tools for EM&YV, " [EM&V 2.0] enables [utilities,

evaluators and implementers] to perform more accurate and timely EM&V at a lower cost. For

3 Kiker, P. 2015, December 16. Independent Reports Reach Same Conclusions on the Future of Energy Efficiency,
Evaluation, Measurement and Verification. Message posted to http://aceee.org/press/2015/12/independent-
reports-reach-same
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one thing, remote automated data gathering is likely to be less expensive than traditional
onsite inspection. This means that either the overall cost of EM&V can be reduced or higher-
quality EM&YV can be accomplished within a given budget. For example, information can be
collected over longer periods of time to track the persistence as well as the volume of savings.
And since [EM&V 2.0] can be scaled quickly, it can evaluate more projects and more programs

with marginal incremental costs."*

Nationally, it is estimated that between 2-6% of energy efficiency budgets are dedicated to
EM&V.’ Those estimates account for budgets dedicated to EM&V but they do not recognize the
utility staff hours that are committed to evaluation preparation, data collection, or involvement
with EM&V related tasks. EM&V 2.0 tools cannot also reduce cost burdens associated with
many of these activities. For example, data collection is often a timely and costly effort for
program administrators to prepare for evaluations. Because EM&V 2.0 tools are automatically
collecting this data continuously, data for evaluation is already prepared and ready for analysis
by third-party evaluators. Research by ACEEE recognizes this value, "The use of [EM&V 2.0] to
track customer energy use can help make residential programs scalable, as the effort and cost
involved in expanding a program can be quite small. As more customers are added to the
program, the administrative cost per customer goes down, which in turn improves the

program’s cost effectiveness.®
¢ Performance feedback

The greatest value of EM&V 2.0 tools is performance feedback. Traditional EM&V reports are
ex-post documents that provide utilities and regulators feedback months, or sometimes years,
after programs are concluded. These reports inform utilities of missed opportunities, or process

improvements long after the following year of programs have already been deployed. EM&V

4 Rogers, Ethan, et al. 2015. How3nformation$ind¥bmmunicationsfiechnologies$Vili$hange3heevaluation,$

Measurement, faind¥/erification®fEnergyEfidencyfrograms. ACEEE. http://aceee.org/research-report/ie1503

% Consortium for Energy Efficiency, Annual Industry Report; 2015 State of the Efficiency Program Industry: Budgets,
Expenditures, Impacts. pg 46.

¢ Rogers, Ethan, et al. 2015. How$nformation$ind$bmmunicationsfechnologies$Villhange$hefEvaluation,$
Measurement,aind¥/erification®f§nergyffidencyFrograms  ACEEE. http://aceee.org/research-report/ie1503
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2.0 tools provide utilities with continuous feedback throughout the course of the program year.
This allows utilities to make mid-course correction. The Northeast Energy Efficiency
Partnership's EM&V Forum's research in this area recently concluded that "Estimated savings
reductions from automated consumption data analysis can provide rapid feedback to programs

whether or not this analysis is used as the final evaluated savings."’

EM&YV 2.0 tools for mass-market programs run billing analysis continuously. That means that
with each new data point, a billing analysis is run on the projects in the program. This translates
to fresh data every time the meter is read. That can be every 15 minutes, every hour, every day,
every month or every other month. Continuous analysis allows program administrators to see
how projects and programs are performing. It also allows program administrators to uncover
leading and lagging indicators that impact program performance. For example, many residential
and small business programs utilize trade allies to install measures in home or buildings.
Evaluation reports do not measure savings at the contractor level and therefore fail to capture
trade ally performance. EM&V 2.0 approaches are capable of measuring savings from individual
trade allies and can show program administrators which contractors are best serving customers

and which trade allies need additional training.®

Conclusion

EnergySavvy appreciates the opportunity to offer these comments to the Virginia State
Corporation Commission. Energy efficiency is of great value to Virginia utilities, ratepayers and
the environment. Developing a standardized modern EM&V protocol will help foster robust
energy efficiency programs for Virginia. EnergySavvy looks forward to working with the

Commission and other stakeholders to establish a rigorous, sustainable and forward looking

7 DNV-GL for the Northeast Energy Efficiency Partnership Regional Evaluation Measurement and Verification
Forum. 2015. The§hanging®EM& ViParadigm: PFeviewdfeyfirendsiindNewSndustryPevelopments faindfheir$
ImplicationspnFurrent@aindFuturedME& V¥ractices $ttp.//www.neep.arg/ sites/ default/ files/ resources/ NEEP)
DNW/20GL%420BM V2202.0.pdt

8 ACEEE Intelligent Efficiency Conference; Presentation by Greg Lovett of Ameren of Missouri; Unique Insights from
Usage Data: Leveraging Savings Measurement Software; December 7, 2015, Boston MA.
http://aceee.org/sites/default/files/pdf/conferences/ie/2015/Session3C-Lovett-IE15-12.7.15.pdf
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EM&YV framework for energy efficiency programs in Virginia.

If you have any questions, please contact:

Jake Oster

Senior Director of Regulatory Affairs
EnergySavvy

Email: jake@energysavvy.com
Mobile: 802-598-1175

Dated: May 25, 2016
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Good for the Economy. =
Good for the Environment.

(A4

May 25,2016

Joel H. Peck

Clerk, State Corporation Commission
c/o Document Control Center
P.O.Box 2118

Richmond, Virginia 23218

Re: SCC Case No. PUE-2016-00022 - Evaluating the Establishment of Protocols, a
Methodology, and a Formula to Measure the Impact of Energy Efficiency Measures -
Objective and Cost-Effectiveness - Evaluation, Measurement and Verification (EM&V)

Dear Mr. Peck:

Thank you for the opportunity to comment on the important matter of evaluating the
establishment of protocols, a methodology, and a formula to measure the impact of energy
efficiency measures. In brief, we encourage the adoption of a rigorous Evaluation,
Measurement and Verification (EM&V) framework, which will (1) ensure that savings from
energy efficiency are quantifiable and verifiable; (2) balance the accuracy and reliability of
results with the associated costs of EM&V; (3) avoid excessive interference with existing
practices that are already robust, transparent and effective; and (4) recognize that EM&YV is
routinely evolving to reflect changes in markets, technologies and data availability.

E2 is a national, nonpartisan group of business leaders, investors and others who advocate for
smart policies that are good for the economy and good for the environment. Our members
come from a broad business base, ranging from clean energy and clean tech, to real estate and
finance and beyond.

Our members have been involved in the financing, founding or development of more

than 1,700 companies that have created more than 600,000 jobs, and manage more than $100
billion in venture and private equity capital. Accordingly, our members' take keen interest in
the questions under consideration, which are critical to ensuring a cost-effective clean energy
economy in Virginia.

The policies under consideration can let Virginia take its rightful share of the exponential
growth in clean energy jobs in recent years. In E2's recent report “Clean Jobs America”,
analysis found that more than 2.5 million Americans work in the clean energy industry across
all 50 states.

Further, the report found energy efficiency to be the nation’s largest clean energy sector

Environmental Entrepreneurs * www.e2.org * facebook.com/e2.org * @e2org

Mid-Atlantic » Midwest * Ncw England « New York « Northern Califomnia » Pacific Northwest » Rocky Mountains * San Diego * Southemn California



employer, with nearly 1.9 million Americans working in areas such as high-efficiency lighting,
Energy Star appliance manufacturing and high-efficiency HVAC services to reduce wasted
energy in homes, schools and businesses.

CTTLOSSBST

E2 recognizes that energy efficiency provides cost savings for ratepayers, enhances grid
reliability, and is generally the least-cost resource for meeting new energy demand.

Energy Efficiency Benefits Virginia and its Ratepayers

Energy efficiency is generally the least-cost option for meeting electricity demand today. One
independent financial advisory firm estimated a levelized cost of energy (LCOE) for energy
efficiency between zero and $50/MWh.' Similarly, the Lawrence Berkeley National
Laboratory (LBNL), based on an analysis of programs in 20 states from 2009-2013, recently
estimated that the U.S. average “total cost of saved energy” from utility energy efficiency
programs at $46/MWh (or $0.046/kWh).2 In comparison, the average price of electricity in
Virginia is $93/MWh (or $0.093/kWh).?

Because of its relatively modest existing efficiency programs, Virginia currently ranks higher
than other Southeastern states for energy efficiency potential. Virginia is also well-positioned

to tap into the large and growing energy efficiency industry due to its relatively older building
stock, and a conventional regulatory structure which can undervalue efficiency programs and

fail to provide full recognition of the potential of this resource.*

Evaluation, Measurement and Verification (EM&V)

SCC should adopt procedures that accurately and consistently reflect the contributions to cost-
effective, reliable operation of the electricity system of all resources--including energy
efficiency. A transparent measurement of these contributions is essential to providing a reliable
basis for SCC decision-making.

Evaluation, Measurement and Verification (EM&V) for demand side energy efficiency is a
well-established field of analysis, that has demonstrated itself to be a reliable basis for
decision-making in myriad jurisdictions since the 1980s.

' Lazard, Levelized Cost of Energy Analysis 9.0 (November 2015). Available at
https://www.lazard.com/media/2390/lazards-levelized-cost-of-energy-analysis-90.pdf

? Lawrence Berkeley National Laboratory, The Total Cost of Saving Electricity through Utility Cusiomer-
Funded Energy Efficiency Programs, p. 11 (April 2015), available at https://emp.1bl.gov/sites/all/files/total-
cost-of-saved-energy.pdf; Advanced Energy Economy Institute, Competitiveness or Renewable Energy and
Energy Efficiency in U.S. Markets, p. 13.

3 Energy Information Administration
4 Synapse Energy Economics, Regulatory Policies to Support Energy Efficiency in Virginia (October 2014).
Available at http://www.synapse-
energy.com/sites/default/files/Regulatory%20Policies%20t0%20Support%20Energy%20Efficiency%20in%2
0Virginia%2014-110.pdf
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EM&V industry best practices are based in a well-developed field of analysis, consisting of
many firms, private companies, and hundreds of practitioners; supported by a rich pool of
technical resources, professional organizations, training, and certification programs; and is
based on 30 years of experience. Numerous government entities and private customers rely on
EM&YV results and best practices to verify cost and energy savings; and to meet a variety of
statutory, regulatory, and legal requirements, including prudent use of ratepayer dollars.’

CZTBSSB9T

The EM&YV industry has demonstrated that these best practices are a reliable basis for decision
making, guiding the investment of billions of dollars annually in both public and private funds.
These energy-efficiency investments support clean, local jobs here in Virginia,

Comments on Uniform Protocols

As the SCC strives to identify best practices throughout the industry, the best existing resource
is the Department of Energy’s Uniform Methods Project (UMP), which offers a solid and
consistent foundation to account for a variety of efficiency technologies for EM&V measures.
The UMP protocols are based on best practices in use today, and are aligned with other
government efforts that require accurate EM&V, such as the Clean Power Plan. These
protocols are well-understood by industry and professionals, allowing for easier compliance.
Additionally, the UMP protocols can be adopted for the Virginia-specific market that can work
for all stakeholders.

We will continue to following this important issue with great interest.

Sincerely,

s //
St Aot
Bob Keefe

Executive Director
Environmental Entrepreneurs (E2)

% For example, in 2009, ten Northeastern and Mid-Atlantic states began the Regional Greenhouse Gas
Initiative (known as RGGI), the country’s first market-based program to reduce emissions of carbon dioxide
(CO2) from power plants. RGGI states account for one-sixth of the population in the US and one-fifth of the
nation’s gross domestic product. See: Hibbard, Paul et al., “The Economic Impacts of the Regional
Greenhouse Gas Initiative on Ten Northeast and Mid- Atlantic States: Review of the Use of RGGI Auction
Proceeds from the Fnrst Three-Year Compliance Penod » (Nov 15,2011), Analysns Group

blishi

and Hlbbard Paul et al., “The Economic Impacts of the Regional Greenhouse Gas lmtlanve on Nine
Northeast and Mld-AtIantlc States: Review of RGGIS’s Second Three-Year Compliance Period (2012-
2014),” (July 14, 2015), Analysis Group

.http://www.analysisgroup.com/uploadedfiles/content/insights/publishing/analysis_group rggi_report july 2
015.pdf
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Joel H. Peck, Clerk May 25, 2016

State Corporation Commission
Document Control Center
P.0O. Box 2118

Richmond, Virginia 23218

RE: PUE-2016-00022, Ex Parte: In the matter of receiving input for evaluating the establishment of
protocols, a methodology, and a formula to measure the impact of energy efficiency measures

Dear Mr. Peck:
The Virginia Department of Mines, Minerals and Energy (DMME) respectfully submits the following

Comments in regards to the Commission’s March 30, 2016 Scheduling Order (Case No. PUE-2016-
00022). These comments are organized into the following sections:

e Introduction and Overview - - - - - - - - - - 2
+ Recommendations - - - - - - - - - - - - 3
o Performance Incentives - - = - - = - -3
o Evaluation, Measurement, and Verification (EM&V) - - 5
o Levelized Cost of Saved Energy (LCOSE) - - - - - 7
e Legislative Impediments - - - - - - - - - - 9
e Attachment A: Synapse Energy Economics Memorandum - - 10



Introduction and Overview:

DMME is an executive branch agency charged with advancing the Commonwealth of Virginia's energy
objectives and energy policy in order to enhance the health, welfare, and safety of its residents.

Chapter 255 of the 2016 Acts of Assembly directs the State Corporation Commission to “evaluate the
establishment of uniform protocols for measuring, verifying, validating, and reporting the impacts of
energy efficiency measures implemented by investor-owned electric utilities providing retail electric
utility service in the Commonwealth and the establishment of a methedoelogy for estimating annual
kilowatt savings and a formula to calculate the levelized cost of saved energy for such energy efficiency
meas,ures.”1 A provision of the Act stipulates that the SCC “shall receive input from interested parties
and the Department of Mines, Minerals and Energy.”v2 Accordingly, we are pleased to provide the
following comments.

In 2007, the Virginia General Assembly passed the Virginia Electric Utility Restructuring Act and
established a ten perceﬁt energy consumption reduction goal in the Commonwealth, to be achieved by
2022.2 This goal was reflected in the 2007 Virginia Energy Plan® and accelerated by Governor McAuliffe
in the 2014 Virginia Energy Plan, which set 2020 as the new target date for this ten percent reduction
goal.®

The SCC has itself agreed that the goal is attainable within the prescribed timeframe.® It is clear,
however, that it will be very difficult to reach this goal without significant involvement of utilities in
energy efficiency programs.7 So far, the projects currently planned by Virginia’s two major utilities will
only get the Commonwealth 24% of the way towards meeting this ten percent goal.

15016 va. Acts, Ch. 255. Available at https://lis.virginia.gov/cgi-bin/legp604.exe?16 1+ful+CHAP0255+pdf.

2 see id.

3 2007 Va. Acts 2614, 2636 (codified as amended at VA. CODE ANN. §§ 56-576 to -594 (Repl. Vol. 2012 & Cum.
Supp. 2014)).

4 See 2007 VIRGINIA ENERGY PLAN, Chapter 7, Recommendation 7.1: Energy Efficiency and Conservation [hereinafter
2007 VEP], available at http://dls.virginia.gov/groups/energy/VEP.pdf.

5 See 2014 VIRGINIA ENERGY PLAN, Section 12, Recommendation 2A [hereinafter 2014 VEP], available at
https://www.dmme.virginia.gov/DE/LinkDocuments/2014_VirginiaEnergyPlan/18Recommendations.pdf.

6 VA. STATE CORP. COMM'N, STAFF’S REPORT TO THE STATE CORPORATION COMMISSION IN PREPARATION FOR
THE COMMISSION’S REPORT TO THE GOVERNOR AND THE GENERAL ASSEMBLY 10 {2007), available at
http://www.scc.virginia.gov/pue/conserve/staff/ staf_rept111607.pdf

7 See 2007 VEP, supra note 4 (“Analysis completed for this Plan shows that Virginia electric utilities would have to
invest in the range of $100 to $120 million per year between 2008 and 2022 to meet the 10 percent electric
savings goal.”).
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Recommendations:

1. Performance Incentives: DMME considers it critical to develop performance incentives for
utility investments in demand-side energy efficiency measures (DSM) that are (a) fair to both the
ratepayers and the regulated utilities; (b) reasonable to administer; and (c) effective in their
measureable impact. We submit two recommendations regarding performance incentives
whose impacts can be measured, verified, validated, and reported unambiguously:

A) Authorization of investor-owned electric utilities to recover, as a part of cost recovery
permitted for energy efficiency programs, a performance incentive. This performance
incentive would replace a provision authorized by the SCC to allow an electric utility to
recover revenue reductions related to energy efficiency programs to the extent that the
SCC determines such revenue has not been recovered through margins frem
incremental off-system sales directly attributable to energy efficiency programs.

B) To ensure that performance incentives work in practice, the resulting “performance”
must be evaluated, measured and verified with respect to its impact, its relationship to
the incentives, and its cost-effectiveness. Therefore DMME considers a review of best
practices on performance incentives to be relevant to the Order.

In February of this year, DMME commissioned Synapse Energy Economics, Inc.
(“Synapse”) to draft a brief memarandum on performance incentives that have
successfully promoted the scale and cost-effectiveness of energy efficiency programs
designed and managed by investor-owned utilities.® From these findings, DMME
considers the following recommendations relevant to these Comments:

8 See Attachment A: Alice Napoleon and Tim Woolf, Policies to Provide Performance Incentives for Energy Efficiency
Programs, February 25, 2016 [hereinafter Synapse Memo).
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1. Many states have found it appropriate to allow utilities a reasonable amount of
performance incentives for aggressive, well-designed EE programs.9 The primary
rationale for the incentive is to encourage utility upper management to provide the
institutional support necessary for proposing and implementing aggressive
efficiency programs, to the extent they achieve regulatory approval.

2. The following principles should be applied in designing any performance incentive
policy:

a. Design incentives to encourage energy efficiency programs that will best
achieve the state’s energy goals.

b. Base incentives on desired outcomes (e.g., energy savings), not just
expenditures.

¢. Provide incentives only for activities where the utility company plays a
distinct, clear, and necessary role in bringing about the desired outcome.

d. Base incentives on clearly defined outcomes that can be sufficiently
monitored,-quantified, and verified.

e. Cap incentives at a predetermined not-to-exceed portion of program
budgets.

f.  Provide incentives only for programs that have been subject to proper
monitoring and evaluation studies, and base the incentive amount on post-
evaluation estimates of actual efficiency measure installations.

g. Avoid creating perverse incentives, such as the incentive to increase costs
without comparable increases in savings, or the incentive to cream-skim
(i.e., targeting the least expensive efficiency resources, while leaving other
viable and cost-effective opportunities behind).

We recommend that the Virginia utilities be provided with comprehensive,
thoughtful energy efficiency performance incentives. The American Council for an
Energy-Efficient Economy (ACEEE) found increasing evidence of a relationship .
between performance incentives and achievement of efficiency savings goals.
ACEEE also reported that states with energy efficiency performance incentives
averaged higher levels of energy efficiency savings and higher levels of energy
efficiency spending as a portion of utility revenue, relative to states without energy
efficiency performance incentives.

9 Nowak, S., B. Baatz, A. Gilleo, M. Kushler, M. Molina & D. York. 2015. Beyond Carrots for Utilities: A National
Review of Performance Incentives for Energy Efficiency. American Council for an Energy-Efficient Economy
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We recommend a mechanism that specifies the potential incentive based upona
portion of efficiency program budgets, and the earned incentive based upon a
combination of energy savings, capacity savings, and net benefits. For example, the
threshold could start at 80 percent of the targets, and the cap could be at 140
percent of the targets. A sliding scale could be used to determine the earned
incentive between these two points.

2. EM&V Protocols: Energy conservation and efﬁciency improvements constitute an important
resource, as acknowledged by all parties. Means must be established for the evaluation,
measurement, and verification (EM&V) of its impacts to the satisfaction of those charged with
regulation in the public interest. The EM&V must ensure the savings are real, so that
comparisons and weighing of costs and benefits of supply side and demand side resources are
reliable, transparent, and data-driven. We offer several recommendations to that end:

A. Technical Resource Manual: A Virginia-based Technical Resource Manual (TRM) should
be developed and periodically updated through a formal, broad-based stakeholder
process. The purpose of a TRM is to provide stakeholders and program administrators
with a single, transparent source of deemed savings values, source data, and other
relevant materials to support the calculation of measure and program savings. DMME
recommends that an independent organization manage TRM development, upgrading,
and application. This arganization should ensure that deemed savings data in the TRM
are based on reliable, transparent, and documented sources of information and that
assumptions are applicable to the situation being evaluated. This organization should
also identify the need for modifications to the TRM, propose updates, lead the
stakeholder feedback process, and assist in the development of final recommendations
to the regulators. Coordination with the Mid-Atlantic TRM efforts would bring in
experience from peer states and agencies.

B. Consistent Protocols: For programs that call for large-scale consumption analysis and
project-specific M&V, the Commission should provide guidelines consistent with the
best practices described in the 2012 State and Local Energy Efficiency (SEE) Action
Network report, Energy Efficiency Program Impact Evaluation Guide.™® Where
applicable, the Commission should adopt DOE’s Uniform Methods Project (UMP)
protocols, which aims to establish protocols based on commonly accepted engineering
and statistical methaods (e.g. the International Performance Measurement and
Verification Protocol) for determining gross savings for a core set of commonly deployed
energy efficiency measures

C. Independent Oversight and Documentation: The Commission should establish
procedures for independent oversight of EM&V protocols and require its electric utilities
to document their EM&V processes. Further, the SCC should develop guidance on the
timing of EM&YV studies. An inclusive collaborative process should be established.

10 State and Local Energy Efficiency Action Network, Energy Efficiency Program Impact Evaluation Guide (2012),
available at https://www4.eere.energy.gov/seeaction/system/files/documents/emv_ee_program_impact_
guide_0.pdf
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Membership should include a range of stakeholders, including representation by the
SCC; DMME; the Virginia Energy Efficiency Council; program administrators, including
investor-owned utilities and cooperatives; and EM&V technical consultants. Invitations
could be extended to the Attorney General’s Office, environmental stakeholders in the
energy efficiency proceedings (e.g., Chesapeake Climate Action Network and
Appalachian Voices) and consumer groups (e.g. the Virginia Committee for Fair Utility
Rates).

D. Transparent Reporting: The Commission should adopt a transparent reporting
framework and require EM&V contractors to use them. The Northeast Energy Efficiency
Partnership (NEEP) standardized reporting forms developed by the Cadmus Group in
consultation with the representatives of the states of Connecticut, Delaware,
Massachusetts, Maryland, New Hampshire, New York, Rhode Island, and Vermont, as
well as DOE and the U.S. Environmental Protection Agency (EPA) are one such
example.11 While some modifications to the current version NEEP EM&V reporting
forms are needed to fully align them with EPA’s proposed EM&V reporting
requirements, new versions of the forms are anticipated in 2016.™ The NEEP forms
have the advantage of being supported by a number of Virginia's neighboring states.
Furthermore, the NEEP forms will likely be incorporated into or consistent with the
National Energy Efficiency Registry (NEER), a U.S. DOE sponsored project led by the state
of Tennessee to advance the reporting, crediting, and potential sale and trading of
energy savings achieved through efficiency programs.

E. Advanced EM&V Practices: The Commission should also consider developing
approaches to “EM&V 2.0,” which relies on the increasing capacity of technology to
perform EM&YV functions. Virginia utilities should work together to pilot “automated
M&V” projects for the residential and commercial sector. Virginia agencies and utilities
should also collaborate with surrounding states and regional organizations such as the
Southeast Energy Efficiency Alliance and the Northeast Energy Efficiency Partnership to
exchange knowledge and experience on automated M&V projects and programs.

F. Lastly, The SCC should consider whether adherence to common EM&V protocols should
be a condition of large general service customer’s™ exemption from energy efficiency
charges under § 56-585.1(A)(5)(c) of the Code of Virginia.™*

1 National Energy Efficiency Partnership, Model EM&V Methods Standardized Reporting Forms (2014),
http://www.neep.org/initiatives/emv-forum/model-emv-methods-standardized-reporting-forms

13 Code of Virginia § 56-585.1(A)(5)(c) (defining a large general service customer as a “customer that has a
verifiable hnstory of having used more than 500 kllowatts of demand from a single meter of delivery”), available at

1 see Id (stlpulatlng that “[n]Jon-participation in energy efﬁaency programs shall be allowed by the Commission if
the large general service customer has, at the customer’s own expense, implemented energy efficiency programs
that have produced or will produce measured and verifiable results consistent with industry standards and other
regulatory criteria stated in this section).
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3. Levelized Cost of Energy Savings (LCOSE): The Commission seeks specific input on “Appropriate
formulae for developing the cost of saved energy resulting from energy efficiency programs and
appropriate inputs for such formulae.” The following discussion and recommendations are

excerpted from the Synapse Memo commissioned by DMME. B

Arriving at a levelized cost requires much standardization of some key variables such as discount
rate and energy savings types (e.g., gross vs. net, line loss included or not) to ensure thﬁt
comparisons are valid. Whenever possible, all program administrators within a single state
should use common definitions and practices to enable comparisons of energy efficiency
programs. Program comparisons can enable a better understanding of the range of costs of
certain program categories and the drivers of cost differences, identify best practices that
deliver robust services at a relatively low cost, and inform program design improvements. 16

The following are some common standardization problems, as well as recommendations for
standards that states should use for the data inputs into the levelized cost of saved energy
calculation. The standards should be consistent across program administrators, and over time.
Thus, it is impartant that the Commission provide guidance on how this metric should be
presented.

A. Consistent definitions of savings: Annual and lifetime energy savings can be gross,
rather than net, and claimed, rather than evaluated. While net, evaluated savings are
more accurate, gross, claimed savings are more frequently and consistently reported by
program administrators. Program administrators should work towards a more
consistent definition, and reporting, of net savings. When greater consistency is
achieved, net savings should be used instead of gross savings.

Annual and lifetime energy savings should represent savings at the end-use or site
instead of at the busbar or power plant level (i.e., accounting for transmission and
distribution losses), as this is what most program administrators report.

B. Consistent definitions of costs: Program administrator costs should explicitly
include all of the costs required to implement the programs . .. When
calculating the LCOSE for individual energy efficiency programs, the program
administrator costs should not include any utility performance incentives.
However, when calculating the LCOSE for an entire portfolio of energy efficiency
resources, any utility shareholder incentives should be included in the program
administrator costs.

C. Consistent units: To be consistent with data previously collected and reported
by the Lawrence Berkeley National Laboratory (LBNL 2014), the levelized cost of
saved energy should be reported in dollars per kWh of energy saved.

15 See generally Synapse Memo, supra note 8.

16 Further, PJM Interconnection, ISO-New England, and New York ISO require consistent, rigorous reporting of the values used
as inputs to the LCOSE in order to account for demand-side resources, including energy efficiency, in load forecasting.
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D. Consistent discount rates: All program administrators should use the same
discount rate or the same guidance for developing an assumed discount rate. As
mentioned above, the discount rate can have a substantial impact on the
calculated levelized cost of saved energy. It is also noteworthy that the discount
rate is the only input that is assumed and not calculated directly from program
administrator data. As a result, the approach for developing an assumed
discount rate is of particular importance. A 2014 NEEP report entitled Cost-
Effectiveness Screening Principles and Guidelines: For Alignment with Policy
Goals, Non-Energy Impacts, Discount Rates and Environmental Compliance
Costs, is a good reference for guidance on discount rate assumption. o

The following are some improvements to reporting transparency that Virginia can put into

practice immediately:

Report the calculation of LCOSE, all inputs used in calculating the LCOSE for each
program and sector, and the source of inputs in reporting.

Report program cost and savings data using common definitions and terminology
for key inputs into the calculation of the levelized cost of saved energy. Please see
LBNL's 2013 report.18 This memo provides common definitions and terminology for
these key inputs. LBNL also released a policy brief and reporting template to assist
jurisdictions in further improving reporting consistency.19

Categorize and report using common naming conventions for program sectors and
categories.zo'21 This may require program administrators to add new fields to their
reporting databases. Common program sectors and categories can be used to group
programs and enable optimization of the LCOSE for programs in the same sector or
category.

: Reglonal Evaluation, Measurement and Verification Forum, Cost-Effectiveness Screening Principles and Guidelines: For

Alignment with Policy Goals, Non-Energy Impacts, Discount Rates and Environmental Compliance Costs, available at
http://www.synapse-energy.com/sites/default/files/CostEffectiveness%20Screening%20Principles%20and%20Guidelines
%2014-059.pdf.

18 Hoffman, I.M., M.A. Billingsley, S.R. Schiller, C.A. Goldman and E. Stuart, Energy Efficiency Program Typology and Data

Metrics: Enabling Multi-State Analyses Through the Use of Common Terminology, LBNL-6370E (2013}, available at
https://emp.lbl.gov/sites/all/files/Ibnl-6370e.pdf.

19 Rybka, G.M., I.M. Hoffman, C.A. Goldman & L.C. Schwartz, Flexible and Consistent Reporting for Energy Efficiency Programs:

2

Introducing a New Tool for Reporting Spending and Savings for Programs Funded by Utility Customers, LBNL-1003879 (2015),
available at: https://emp.Ibl.gov/publications/flexible-and-consistent-reporting

OMegan A. Billingsley, lan M. Hoffman, Elizabeth Stuart, Steven R. Schiller, Charles A. Goldman & Kristina LaCommare, The
Program Administrator Cost of Saved Energy for Utility Customer-Funded Energy Efficiency Programs, LBNL-6595E (2014),
available at https://emp.Ibl.gov/sites/all/files/Ibnl-6595e.pdf

_21 Barbose, G. L., C.A. Goldman, I. M. Hoffman & M. A. Billingsley. 2013. The Future of Utility Customer-Funded Energy Efficiency
Programs in the United States: Projected Spending and Savings to 2025. LBNL-5803E, available at https://emp.lbl.gov/
sites/all/files/Ibnl-5803e.pdf
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Legislative Impediments:

There are challenges to the control and monitoring of the costs of electricity conservation programs that
are beyond the purview of EM&V practices, and which might not be within the sole authority of the SCC
to address. In its Final Order in Dominion’s 2015 Biennial Review rate case, a 2-1 majority of the
Commission applied Senate Bill 1349’s amendments to the Virginia Electric Utility Regulation Act for the
first time and declined to adjust Dominion’s base rates or set a new rate of return on equity for the
company. In a partial dissent one Commissioner wrote about Senate Bill 1349: “Under this law, major
categories of rising costs can be passed along to customers, but lower costs or savings cannot. That is,
for virtually any significant infrastructure or related costs (such as new power plants, demand-side
management investment, or transmission lines), separate rate increases are mandated through rider
provisions in Code § 56-585.1, which effectively guarantee recovery of those costs to the utility, plus a
profit and, in some cases, a rate of return bonus. Conversely, Senate Bill 1349 fixes base rates (and any
excess revenues currently built therein) at existing levels; base rates cannot be lowered by the
Commission.”

It is hard not to surmise reluctance by the SCC to approve large investments in demand side
management programs when commissioners might be unable to act over the next few years to recover
for the ratepayers any excess revenues that utilities may have earned or will earn from base rates.
DMME believes that this might be a significant impediment to the advancement of utility energy
efficiency programs in Virginia. It is important that the SCC be confident that it has the tools to monitor
and evaluate DMS programs, control costs, ensure that ratepayers are served and that utility earnings
are regulated and transparent. Refining the rate freeze legislation may be the most appropriate
mechanism to correct the unintended consequence and ensure the SCC has the necessary tools to
implement meaningful energy efficiency programs. Revisiting some of the provisions of this law also
might be justified by recent changes in the federal regulatory environment, including the Supreme Court
stay of enforcement of the Environmental Protection Agency's Clean Power Plan.

Signed:

John Warren, Director
Department of Mines, Minerals and Energy
Commonwealth of Virginia

2 SCC Final Order, Dominion 2015 Biennlal Review rate case, SCC Case No. PUE-2015-00027. Pages 29-30 available at
http://www.scc.virginia.gov/newsrel/e bien 15.pdf
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Attachment A:

Synapse Energy Economics Memorandum
“Policies to Provide Performance Incentives for Energy Efficiency Programs”
Prepared by Alice Napoleon & Tim Woolf
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| Synapse

Energy Economics, Inc.

Memorandum

To: DAVE DAYTON
FrROM: AUCE NAPOLEON, TiIM WOOLF
DaTE: FEBRUARY 25, 2016

RE: POLICIES TO PROVIDE PERFORMANCE INCENTIVES FOR ENERGY EFFICIENCY PROGRAMS

Introduction and Purpose

Many states have adopted performance or shareholder incentive policies to provide rewards for
investing in and successfully implementing energy efficiency programs. In the sections that follow, we
describe these policies and make recommendations for using them to increase utility implementation of
energy efficiency in the Commonwealth of Virginia.

Rationale and Principles

Utilities frequently seek some form of performance incentive to help offset the financial disincentives
associated with efficiency programs, arguing that they should be able to earn as much profit from
efficiency as they do from investments in supply-side facilities.

If efficiency programs are implemented by a third-party administrator, there is no need to provide the
program administrator or the local utilities with performance incentives. Nevertheless, it may be
effective to provide some form of performance incentive to the third-party administrator in order to
encourage them to implement successful efficiency programs.

If the efficiency programs are implemented by a utility, it may be appropriate to allow utilities a
reasonable amount of performance incentives for aggressive, well-designed programs. The primary
rationale for the incentive is to encourage utility upper management to provide the institutional support
necessary for aggressive efficiency programs.

Performance incentives should only be provided for well-designed and well-executed efficiency
programs. It is important that performance incentives be properly designed, because the specific
designs can have significant implications regarding utility energy efficiency activities and achievements.
The following principles should be applied in designing any performance incentive policy:

e Design incentives to encourage energy efficiency programs that will best achieve the
state’s energy goals.

e Base incentives on desired outcomes (e.g., energy savings), not just expenditures.

11
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Provide incentives only for activities where the utility company plays a distinct, clear,
and necessary role in bringing about the desired outcome.

Base incentives on clearly defined outcomes that can be sufficiently monitored,
quantified, and verified.

Minimize the magnitude of performance incentives, in order to avoid unnecessary
increases in electric and gas customer costs.

Cap incentives at a predetermined not-to-exceed portion of program budgets.

Provide incentives only for programs that have been subject to proper monitoring and
evaluation studies, and base the incentive amount on post-evaluation estimates of
actual efficiency measure installations.

Provide incentives only for utility programs that receive sufficient regulatory oversight
and stakeholder input.

Avoid creating perverse incentives, such as the incentive to increase costs without
comparable increases in savings, or the incentive to cream-skim (i.e., targeting the least
expensive efficiency resources, while leaving other viable and cost-effective
opportunities behind).

Design of Performance Incentive Mechanism

Overall Structure

Energy efficiency performance incentives are relatively common in the United States.” Often, these
structures are defined in terms of a threshold requirement, a target, and a cap.

The “threshold” level of performance is the point below which no incentives are earned.
If utilities cannot meet this threshold level, they do not earn any reward.

The “target” level of performance is based on the achievement of efficiency program
goals {e.g., megawatt-hour [MWh] savings or net benefits) in the most recent energy
efficiency plan approved by the public service commission.

Incentives are provided up to a “cap,” which limits rate impacts associated with the
performance incentive, and may act as a check against utilities understating savings
opportunities in order to reap large incentives later.

The amount of money made available for performance incentives can be determined in several ways.
The most common ways include: as a percentage of program costs, as a share of total net benefits, or as
a rate of return on efficiency expenditures. These options are discussed briefly below.

2 Nowak, S., B. Baatz, A. Gilleo, M. Kushler, M. Molina, and D. York. 2015. Beyond Carrots for Utilities: A National Review of
Performance Incentives for Energy Efficiency. American Council for an Energy-Efficient Economy.
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Incentives Based on Efficiency Program Cost

Several states base performance incentives on program spending, coupled with achievement of energy
or capacity savings tan’gets.24 For example, Connecticut has a sliding scale incentive starting at 2 percent
of spending, when savings exceed 75 percent of the target. The maximum incentive is set at 8 percent of
program spending, when savings reach 135 percent of the goal.25 Where program spending is the basis
of the incentive, it is explicitly tied to attainment of established energy savings targets; without this link,
incentives may encourage spending without a corresponding increase in savings.

The magnitude of the performance incentives should be large enough to capture utility management
attention but small enough to ensure that customers do not pay more than necessary for successful
efficiency programs. In our view, a target shareholder incentive of roughly 5 percent of demand-side
management program budgets should provide a reasonable balance between utility management
incentives and customer protection. Performance incentive caps that exceed 10 percent are likely to be
unnecessarily high.

Incentives Based on Share of Net Benefits

Performance incentives are often based on shared net benefits, where the utility is allowed to keep a
portion of the difference between program benefits and program costs.® This approach is appealing to
many because it provides the utility with an incentive to both reduce program costs and increase
program benefits.

However, this approach suffers from a significant problem. The efficiency program benefits are based on
avoided costs—typically avoided energy, capacity, transmission, and distribution costs. These avoided
costs can swing significantly over time, especially the avoided energy costs that are often driven by fossil
fuel prices. When avoided costs increase dramatically, then the utility will earn significantly higher
incentives, and vice versa. This can be a problem because (a) the utility incentive is driven by an external
event that the utility has no control over, and (b) the utility incentive can ultimately be way too high or
too low.

For this reason we do not recommend performance incentives that are based on a share of net benefits
alone.

Incentives Based on Rate of Return

Another frequently considered approach is to allow utilities to earn a rate of return on some or all of the
efficiency expenditures, either by placing the efficiency expenditures in the utility’s rate base or by
making a comparable calculation to determine the size of the shareholder incentive. This approach is
appealing to many because it creates an incentive for energy efficiency investments that is comparable
to, or equal to, the incentive for investments in supply-side alternatives. It is also appealing because it is
based on the investment/return model that is familiar to utility management and shareholders.

2% Nowak et al., 2015, p. 7.
5 |bid., p. 12.
26 bid., p. 7.
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Unfortunately, this approach also suffers from significant problems. First, it rewards the utility for simply
spending energy efficiency funds, without necessarily implementing successful programs or achieving
significant efficiency savings. Second, it is inconsistent with general ratemaking practices to allow a
return on expenses that are recovered immediately from customers. Third, placing a cost into rate base
without a corresponding asset that can act as collateral can cause the utility problems with regard to
accounting and financing requirements.

For these reasons we do not recommend performance incentives that are based on the utility’s rate of
return.

Setting Potential and Earned Incentives

It is possible to combine some of the concepts above to design a performance incentive that achieves
several key goals at once. In our view, the magnitude of the potential incentives (i.e., the total amount
of incentives that the utility could potentially earn), should be based on a portion of efficiency program
budgets. In this way, the amount of incentive that the utility actually earns will always be in proportion
to the magnitude of the efficiency program themselves. This will ensure that (a) the utility incentive is
proportional to its level of activity; and (b) customer payments will also be proportional to the level of
efficiency activities. In other words, the energy efficiency program budgets provide very useful
benchmarks to ensure that the amount of the incentive remains reasonable.

Furthermore, the magnitude of the earned incentives (i.e., the amount of incentives that the utility
actually earns) should be based on utility performance. Utility performance can be defined in several
different ways, including achieved energy savings (in MWh), achieved capacity savings {in MW),
achieved net benefits, or more specific outcomes that are determined to warrant performance
incentives.

Figure 1 provides a relatively simple example of the relationship between potential and earned
incentives. The y-axis indicates the amount of incentive that the utility could potentially earn. In this
example, the potential incentive ranges from 4 percent of the efficiency program budget to a maximum
of 10 percent of the program budget.

The x-axis indicates the amount of the incentive that the utility actually earns, based on performance
relative to efficiency targets. The efficiency targets can be based on energy savings, capacity savings, net
benefits, or a combination of these. In this case, if the utility achieves 100 percent of the efficiency
targets, it will earn an incentive equal to 6 percent of the efficiency program budget. If the utility
achieves results between 80 percent and 140 percent of the target, it will earn an incentive based on the
fine between these two points. This is referred to as a sliding scale incentive.
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Figure 1. Example of a Sliding Scale Performance Incentive
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Existing Performance Incentive Policy in Virginia

Under Virginia Code (Section 56-585.1) utilities may earn a rate of return—equal to the general rate of
return on commaon equity—on the operating expenses component of total energy efficiency costs.?
However, the amount of the incentive in Virginia may not to be sufficient to capture utility
management’s attention. Based on a review of Dominion’s proposed revenue requirements in Case No.
PUE-2014-00071, it appears that the incentive (called a “margin on operations and maintenance”) was
on the order of 0.5 percent of total program costs in 2013.%% We have not reviewed incentives for other
Virginia utilities; however based on the structure of the law, it seems likely that they are of a similar
magnitude.

If this estimate is accurate, the efficiency performance incentives that Virginia utilities receive are very
small relative to what other utilities receive (ranging from a low of 2 to 8 percent of program costs in
Connecticut, to a high of 5 to 15 percent of program sbending in Michigan).29

VA House Bill No. 1053

VA House Bill No. 1053 would allow an investor-owned utility to recover an energy efficiency
performance incentive that is based on the levelized cost of saved energy associated with the utility’s
energy efficiency programs.

z The Code of Virginia, § 56-585.1. http://law.lis.virginia.gov/vacode/title56/chapter23/section56-585.1/

28 In Case No. PUE-2014-00071, the Corporation Commission approved Dominion Virginia Power’s proposed Income and Age
Qualifying Home Improvement and Appliance Recycling programs, subject to a cost cap. This cost cap includes an incentive;
however the Commission did not specify the proportion of each cost component relative to the total cap in the order. (April 24
2015 Final Order.)

9 Nowak et al., 2015.
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We are not aware of any state that uses the cost of saved energy to determine the amount of the
incentive in this way. Some states instead account for cost effectiveness in determining whether the
energy savings or net benefits qualify the utility to earn an incentive (e.g., South Carolina’s requirement
that the programs as a whole must pass the Utility Cost Test), or as a cap on incentives (e.g.,
Minnesota’s cap on incentives at $0.0875 per first-year kWh saved).30

Using the cost of saved energy to determine the earned performance incentive suffers from a significant
flaw. It encourages utilities to focus on the least expensive efficiency resources, while leaving other
viable and cost-effective opportunities behind. This results in “cream-skimming” that will lead to lost
opportunities, as revisiting a customer to install the remaining measures may involve prohibitive
transaction costs.

For this reason, we do not support the utility efficiency incentive mechanism proposed in House Bill No.
1053.

Recommendations

We recommend that the Virginia utilities be provided with comprehensive, thoughtful energy efficiency
performance incentives. The American Council for an Energy-Efficient Economy (ACEEE) found
increasing evidence of a relationship between performance incentives and achievement of efficiency
savings goals.Su ACEEE also reported that states with energy efficiency performance incentives averaged
higher levels of energy efficiency savings and higher levels of energy efficiency spending as a portion of
utility revenue, relative to states without energy efficiency performance incentives.*

While the incentive mechanism proposed in VA House Bill 1053 is a step in the right direction, we
recommend against an incentive that is based solely on the cost of saved energy. As noted above, this
will certainly result in cream-skimming and lost opportunities.

tnstead, we recommend a mechanism that specifies the potential incentive based upon a portion of
efficiency program budgets, and the earned incentive based upon a combination of energy savings,
capacity savings, and net benefits. The threshold could start at 80 percent of the targets, and the cap
could be at 140 percent of the targets. A sliding scale could be used to determine the earned incentive
between these two points. Figure 1 above provides an illustration of how such a mechanism could work.

30 bid., p. 11.
31 bid., p. 22-23.
32 bid., p. 24.
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From: wshepherd@nrdc.org

Sent: Wednesday, May 25, 2016 4:30 PM

To: PUE_Comments

Subject: Case Comments Submission for Case # PUE-2016-00022
Importance: High

Follow Up Flag: Follow up

Flag Status: Flagged

The following case comments were submitted online Wednesday, May 25, 2016 at 4:29:50 PM

Full Name: Walton C Shepherd

Group or Organization: NRDC

Address Line One: 1152 15th Street NW

Address Line Two:

City, State, Zip: Washington, DC 20005

Email: wshepherd@nrdc.org

Case Number: PUE-2016-00022

Comments: RE: PUE-2016-00022 NRDC commends the Virginia SCC and Staff for conducting this crucial
and timely Study. We first and foremost recommend that the SCC Commission, using this Study as a
foundation, open a formal proceeding to properly place and value energy efficiency as a fundamental
component of Virginia’s least-cost energy mix. The significant dollar value of energy efficiency is everywhere
to be seen, most recently in yesterday’s PJM capacity auction that delivered a $4 billion savings, largely due to
decreased demand amid record-breaking efficiency delivery. A formal proceeding would help unlock that high
value of demand-side resources inside the Commonwealth, so that Virginia can 1). lower electricity bills, 2).
increase Virginia’s energy independence, 3). obviate excess supply-side generation and related fuel imports that
subject ratepayers to price increases, and 4). meet federal or state pollution regulations to protect human health.
The ultimate goal of this study and subsequent formal proceeding should be a framewaork for ensuring that
energy efficiency investments provide reliable and cost-effective savings. That framework should include a
range of guidance, from planning through implementation to post-program evaluation. The study and formal
proceeding should of course recognize Virginia’s unique characteristics and opportunities to reduce total costs,
but also tap the deep experience of other states. Indeed, because many other states have already successfully
unlocked energy efficiency as a cost-effective resource, Virginia should not force itself to “reinvent the wheel.”
Thus, to craft a Virginia-specific cost-effectiveness regime, the SCC should join in substantive and fruitful
multi-state efforts already underway. Specifically, NRDC recommends that the SCC and Staff: + make use of
the resources and technical assistance provided through the State and Local Energy Efficiency Action (SEE
Action) network supported by the U.S. DOE, and « take part in the Regional Evaluation, Measurement and
Verification Forum (EM&V Forum) developed by the Northeast Energy Efficiency Partnerships (NEEP),
including use of consistent assumptions, definitions, and common reporting tools. NRDC looks forward to
lending its efforts to create a more durable and clean energy mix.
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From: richard.caperton@opower.com

Sent: Wednesday, May 25, 2016 3:18 PM

To: PUE_Comments

Subject: Case Comments Submission for Case # PUE-2016-00022
Importance: High

Follow Up Flag: Follow up

Flag Status: Flagged

The following case comments were submitted online Wednesday, May 25, 2016 at 3:17:45 PM

Full Name: Mr. Richard Caperton

Group or Organization: Opower

Address Line One: 1515 N. Courthouse Road

Address Line Two:

City, State, Zip: Arlington, VA 22201

Email: richard.caperton@opower.com

Case Number: PUE-2016-00022

Comments: May 25, 2015 State Corporation Commission P.O. Box 1197 Richmond, Virginia 23218 RE: PUE-
2016-00022 - SCC Ex Parte: In the matter of receiving input for evaluating the establishment of protocols, a
methodology, and a formula to measure the impact of energy efficiency measures To whom it may concern:
Thank you for the opportunity to comment on the possible establishment of protocols to measure the impact of
energy efficiency measures in Virginia. Opower believes that the creation of such a protocol would be valuable
for the Commonwealth, and that existing protocols provide ample guidance for Virginia. Opower is a publicly-
traded enterprise software company that helps utilities elevate the customer experience. Energy providers use
Opower’s customer engagement platform to deliver proactive, digital communications that raise customer
satisfaction, manage energy demand, and lower service costs. Opower’s software is deployed to 100 utilities
worldwide and reaches more than 60 million homes and businesses. The Commission has requested comment
on several questions. In this response, Opower specifically makes three points: An evaluation, measurement,
and verification (EM&V) protocol would provide certainty for utilities and efficiency providers, and help
deliver more efficiency to Virginia consumers. If it decides to proceed with a protocol, the Commission should
adopt existing protocols for behavioral energy efficiency. Cost effectiveness tests should include a
comprehensive set of benefits, including avoided infrastructure costs. An EM&YV protocol would provide
certainty A protocol would provide certainty that results derived from measures included in the EM&V protocol
would be accepted as accurate results by the Commission. The Commission often demands that efficiency
programs demonstrate the ability to deliver results in pilot programs in Virginia before being deployed at scale.
However, utilities and vendors sometimes struggle to understand exactly what results the Commission will
deem valid. For example, consider the Commission’s final order in Case PUE-2015-00138. In Washington Gas
Light Company’s Response to the Staff Report, the utility provided an independent evaluation, which followed
a common EM&YV protocol used across the country, showing efficiency savings from a pilot of the Opower
Home Energy Report Program. However the Commission states in their final order, “We remain concerned by
the lack of data available for this program based on actual experience by either WGL or by a Commission-
regulated Virginia utility.” (see page 8 at http://www.scc.virginia.gov/docketsearch/DOCS/38%24z01!.PDF)
Absent a discussion of why the independent evaluator’s findings are not valid, one possible explanation is that
the Commission disagreed with the process employed by the evaluator. There are several benefits to avoiding
similar misunderstandings in the future. First, utilities spend significant resources in conducting evaluations,
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without the guarantee that the resources are being spent effectively. A protocol would eliminate this uncertainty =*
and help ensure that resources devoted to EM&V are spent most effectively. Second, utilities may reasonably %
avoid running pilots if they are not assured that the results from the pilot will be viewed as legitimate. This ~J
would almost certainly result in innovative and effective programs not moving forward. The Commission
should adopt existing protocols for behavioral energy efficiency If the Commission does decide to create a
protocol, they should embrace the significant body of knowledge that already exists in EM&V. This is
especially true for residential behavioral energy efficiency. Both the State and Local Energy Efficiency Action
Network and the United States Department of Energy’s Uniform Methods Project have recommended a best
practice for EM&YV for behavioral programs. In both cases, they recommend a “randomized control trial.”
Raqdomized control trials are the gold standard for scientific experiments, and should be used as much as
possible in measuring energy efficiency results. The concept is straightforward. A population of utility
consumers is split into two statistically equivalent groups. One group is provided with personalized energy
usage information, while the other group is not. Throughout the program, the energy usage for the two groups is
measured using billing or meter data. The difference in usage between the two groups is attributed to the
personalized energy usage information. This EM&V method has been used in more than 80 independent
evaluations, in addition to being recommended by the Department of Energy. The Commission should simply
adopt the residential behavioral protocol from the DOE’s Uniform Methods Project. Adopting the best practice
that is already in common use across the country will provide the most rigorous results. Evaluators, utilities, and
vendors will also appreciate the cost savings that come from not having to develop new measurement methods.
Cost-effectiveness tests should include a comprehensive set of benefits If the Commission decides to create a
protocol, it should include guidelines on cost-effectiveness calculations. [mportantly, the Commission should
incorporate best practices from across the country. This will make sure that Virginia is using the most up-to-
date understanding of the benefits of energy efficiency, and will streamline processes for utilities and vendors
that operate in multiple states. One important element that the Commission should consider is incorporating
avoided transmission and distribution infrastructure costs into the benefits of energy efficiency. This is
recommended practice in California and New England. In California, the New California PUC Avoided Costs
for Energy Efficiency Evaluation
(http://aceee.org/files/proceedings/2004/data/papers/SS04_PanelS_Paper20.pdf) says that the benefits of energy
efficiency for natural gas include, “Transmission and distribution (T&D) capacity, which captures the reduced
demand related capital expenditures, line capacity losses and maintenance costs associated with energy
savings.” In New England, the Avoided Energy Supply Costs in New England: 2015 Report
(http://www.ripuc.ri.gov/eventsactions/docket/4580-NGrid-TRM4-AESC_report.pdf) says that natural gas
avoided costs include, “Avoided local distribution infrastructure costs due to delays in the timing and/or
reductions in the size of new projects that have to be built resulting from the reduction in gas that has to be
delivered.” Conclusion The decision to adopt a protocol for measuring the impacts of energy efficiency
programs is an important opportunity for the Commission. The Commission could increase the amount of
energy efficiency in Virginia by adopting a protocol, especially if the protocol includes best practices from
across the country. Thank you for the opportunity to submit these comments. We would welcome the
opportunity to discuss these comments with you at any point. Sincerely, Richard W. Caperton Director of
National Policy and Partnerships Opower
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From: jbooe@naesb.org

Sent: Wednesday, May 25, 2016 5:26 PM

To: PUE_Comments

Subject: Case Comments Submission for Case # PUE-2016-00022
Importance: High

Follow Up Flag: Follow up

Flag Status: Flagged

The following case comments were submitted online Wednesday, May 25, 2016 at 5:26:01 PM

Full Name: Jonathan Booe

Group or Organization: North American Energy Standards Board

Address Line One: 801 Travis Street

Address Line Two: Suite 1675

City, State, Zip: Houston, Texas 77002

Email: jbooe@naesb.org

Case Number: PUE-2016-00022

Comments: RE: In the matter of receiving input for evaluating the establishment of protocols, a methodology,
and a formula to measure the impact of energy efficiency measures, PUE-2016-00022 Dear Mr. Peck, The
North American Energy Standards Board (NAESB) appreciates the opportunity to offer the attached comments
in response to the State Corporation Commission’s efforts to address House Bill 1053 and Senate Bill 395. The
NAESB REQ.19 Measurement & Verification of Energy Efficiency Programs Model Business Practices were
adopted by NAESB and provided to the National Association of Regulatory Utility Commissioners (NARUC)
in 2013 and may be supportive of the Commission’s analysis of energy efficiency measures. Similar standards
that support the wholesale market have been adopted by the Federal Energy Regulatory Commission and have
been incorporated by reference into federal regulation. If you have any questions or need additional
information, please feel free to contact the NAESB office at any time ((713) 356-0060; www.naesb.org)
Respectfully submitted, Jonathan Booe, Executive Vice President and Chief Administrative Officer, North
American Energy Standards Board Cc via email: Rae McQuade, President & COO, NAESB Cade Burks,
Chairman & CEO, NAESB William P. Bowell, General Counsel, NAESB  NAESB is an American National
Standards Institute (ANSI) accredited, non-profit 501(c)(6) corporation formed with the support of the
Department of Energy (DoE) for the purpose of developing voluntary standards and model business practices
designed to promote more competitive and efficient natural gas and electric services that streamline the
transactional processes of the natural gas and electric industries. NAESB and its predecessor organization, the
Gas Industry Standards Board (GISB), have developed voluntary consensus based standards in these industries
for over twenty years with the support of the Federal Energy Regulatory Commission (FERC), the DoE, the
North American Electric Reliability Corporation (NERC), NARUC and state utility commissions among other
governmental and industry agencies. With the intent of creating uniformity in implementation and acceptance of
energy reduction measures and practices, the NAESB REQ.19 Measurement & Verification (M &V) of Energy
Efficiency (EE) Programs Model Business Practices (NAESB REQ.19) contain 51 definitions and Model
Business Practices that provide standard methods to measure and verify energy reductions for energy efficiency
measures. NAESB REQ.19 is applicable to the M&V of electrical energy (kWh) and demand (kW) impacts,
referred to as reductions or savings in EE programs offered to retail customers. Developed to be implementable
within a regulated or unregulated retail market, the M&V Standards for EE can simplify how the programs are
planned, implemented and evaluated by having more uniform metrics. NAESB REQ.19 defines several
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different M&V methodologies that are commonly applied to analyzing measure-level or project-level savings. #
The acceptable methodologies described include, but are not limited to: Partially Measured Retrofit g
Isolation/Stipulated Measurement, Retrofit Isolation/Metered Equipment, Whole Facility/Regression Analysis,
and Calibrated Simulation. Additionally, alternative methodologies were identified and included in NAESB =
REQ.19 to measure the type and sensitivity of the estimation techniques. Those supplemental methodologies &
may include Deemed Savings and Large-Scale Billing Analysis. The NAESB REQ.19 also covers verification 3
components for projects that verify EE baseline conditions, EE baselines, statistical significance, EE value i)
savings calculations, measurement and monitoring parameters, and measurement equipment specification, and
data validation. NAESB has also developed M&V EE business practice standards for the wholesale electric
market. The NAESB WEQ-021 M&V of Energy Efficiency Products are business practice standards
complementary to the NAESB REQ.19 and were incorporated by reference into the Federal Energy Regulatory
Commission (FERC) regulations through FERC Order No. 676-G issued in February of 2012. In the order, the
Commission explained that the standards “facilitate the ability of demand response and energy efficiency
providers to participate in organized wholesale electric markets, reducing transaction costs and providing an
opportunity for more customers to participate in these programs, especially for customers that operate in more
than one organized market.” Together, the REQ.19 Model Business Practices for Energy Efficiency and the
WEQ-021 Business Practice Standards for Energy Efficiency form the foundation of the NAESB Certification
Program for Demand Response (DR) and Energy Efficiency Measurement and Verification Services or

Products. The certification program supports the NAESB WEQ and REQ Demand Response and Energy
Efficiency Measurement and Verification Standards and provides guidance to the utilities and Independent
System Operators (ISOs) and Regional Transmission Organizations (RTOs) in evaluation of demand response
and energy efficiency services, or products. Similar to other NAESB certification programs, the DR and EE
M&V Certification Program is supported by the NAESB Business Practice Standards and Model Business
Practices, specification requirements and process requirements that must be met for certification. The NAESB
certification provides an additional assurance to those evaluating and purchasing services and products and
assists the customer in making an informed decision. NAESB appreciates the opportunity to submit these
informational comments and support the SCC efforts. If you have any questions about these model business
practices, or any other NAESB standards, or need additional information, please feel free to contact the NAESB
office at any time ((713) 356-0060; www.naesb.org).
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The North American Energy Standards Board (“NAESB”) disclaims and excludes, and any user of the
NAESB standard acknowledges and agrees to NAESB'’s disclaimer of, any and all warranties,
conditions or representations, express or implied, oral or written, with respect to the standard or any part
thereof, including any and all implied warranties or conditions of title, non-infringement, merchantability,
or fitness or suitability for any particular purpose (whether or not NAESB knows, has reason to know,
has been advised, or is otherwise in fact aware of any such purpose), whether alleged to arise by law,
by reason of custom or usage in the trade, or by course of dealing. Each user of the standard also
agrees that under no circumstances will NAESB be liable for any special, indirect, incidental, exemplary,
punitive or consequential damages arising out of any use of, or errors or omissions in, the standard.

The NAESB Retail Gas Quadrant (‘RGQ") and Retail Electric Quadrant (‘REQ”) Model Business
Practices related to:

¢ the Master List of Defined Business Terms,

¢ Market Participant Interactions,

e Creditworthiness,

¢ Billing and Payments in Competitive Energy Markets,

o Dispute Resolution,

o Quadrant-Specific Electronic Delivery Mechanism,

« Contracts,

¢ Internet Electronic Transport,

e Retail Customer Information,

¢ Retail Customer Billing and Payment Notification via Uniform Electronic Transactions,

¢ Retail Customer Enrollment, Drop, and Account Information Change,

¢ Retail Customer Enroliment, Drop, and Account Information Change Using a Registration

Agent,

e Inquiries,

¢ Measurement and Verification (M&V) of Demand Response Programs,

¢ Service Request, Disconnection and Reconnection in the Registration Agent Model,

o Specifications for Common Electricity Product and Pricing Definition,

¢ Specifications for Common Schedule Communication Mechanism for Energy Transactions,

o Specifications for Retail Standard Demand Response Signals,

¢ Retail Customer Energy Usage Information Communication,

¢ Measurement & Verification (M&V) of Energy Efficiency Programs,

e Smart Grid Standards Data Elements Table,

o Energy Services Provider Interface,

e  Third Party Access to Smart Meter-based Information,

e  Supplier Marketing Practices,

¢ Enroliment, Drop, and Account Information Change in Demand Response Programs,

e Supplier Certification,

e Open Field Message Bus (OpenFMB)

and any amendments or errata thereto, are protected by NAESB'’s federal copyright 2005-2016. NAESB
hereby grants the authorized users who are NAESB members in good standing permission to reproduce
material therein for internal reference and use and not for use by any unauthorized third parties.
Reproduction in any other form, or for any other purpose, is forbidden without express permission of
NAESB. Copies are available for purchase from NAESB. This non-exclusive limited license is non-
transferable and may be revoked without notice upon violation of the terms contained herein or any
applicable law or regulation. Each user grants NAESB the right to audit its use to assure compliance
with these terms.

NAESB REQ and RGQ Model Business Practices 2 March 31, 2016
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The Model Business Practices follow a numbering convention which is q.x.y.z.a, where:

q REQ Applicable only to REQ
RGQ Applicable only to RGQ
RMQ Applicable to both REQ and RGQ
RXQ Applicable to both REQ and RGQ

Overview of Model Business Practices and Master List of Defined

Business Terms

Market Participant Interactions

Creditworthiness

Billing and Payments in Competitive Energy Markets

Dispute Resolution

Quadrant-Specific Electronic Delivery Mechanism

Contracts

Internet Electronic Transport

Retail Customer Information

Retail Customer Billing and Payment Notification via Uniform

Electronic Transactions
10 Retail Customer Enroliment, Drop, and Account Information Change
11 Retail Customer Enroliment, Drop, and Account Information Change
Using a Registration Agent

12 Inquiries

13 Measurement & Verification (M&V) of Demand Response Programs

14 Service Request, Disconnection and Reconnection in the
Registration Agent Model

15 Specifications for Common Electricity Product and Pricing Definition

16 Specifications for Common Schedule Communication Mechanism for
Energy Transactions

17 Specifications for Retail Standard Demand Response Signals

18 Retail Customer Energy Usage Information Communication

19 Measurement & Verification (M&V) of Energy Efficiency Programs

20 Smart Grid Standards Data Elements Table

21 Energy Services Provider Interface

22 Third Party Access to Smart Meter-based Information

23 Supplier Marketing Practices

24 Enroliment, Drop, and Account Information Change in Demand
Response Programs

25 Supplier Certification

26 Open Field Message Bus (OpenFMB)

b
o
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y 1 Principles
2 Definitions
A — Business Definitions
B — Technical Definitions
C — Abbreviations and Acronyms

3 Model Business Practices
4 Models
5 Related Model Business Practices
6 Technical Implementation
z Functional Grouping
a Sequentially assigned number
Terms used:
MBP Model Business Practice
NAESB North American Energy Standards Board
REQ Retail Electric Quadrant
RGQ Retail Gas Quadrant
RMQ Retail Markets Quadrant

For additional explanation of the Model Business Practices’ organization see Book 0.

NAESB REQ and RGQ Model Business Practices 4 March 31, 2016
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Executive Summary

This document contains the Model Business Practices for the Measurement &
Verification (“M&V") of Energy Efficiency programs. These Model Business
Practices are applicable to the M&V of electrical Energy (kWh) and Demand
(kW) impacts, also referred to as reductions or savings, of Energy Efficiency
programs offered to Retail Customers.

These Model Business Practices may be applied within the context of
regulatory or other market requirements and agreements. The information
contained in these Model Business Practices does not replace the Governing
Documents or the requirements of the Applicable Regulatory Authority. In the
event of a conflict, the Governing Documents and the requirements of the
Applicable Regulatory Authority should have precedence over these Model
Business Practices.

Model Business Practices for M&V of Energy Efficiency programs have the
potential to broaden implementation and acceptance of energy reduction
measures and practices in both retail and wholesale markets. Retail Energy
Efficiency in retail electricity markets should provide consistent and reliable
evidence of reductions in electrical usage for qualification and performance.
Methodologies for qualifying and demonstrating energy and demand
reductions should be specified in the Governing Documents. These Model
Business Practices are not intended to replace the existing rules and tariffs
stipulated within each market or to establish or support any policy.

NAESB REQ and RGQ Model Business Practices 6 March 31, 2016
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Introduction

The North American Energy Standards Board (NAESB) is a voluntary non-
profit organization comprised of members from all aspects of the natural gas
and electric industries. Within NAESB, the Retail Electric Quadrant (REQ) and
the Retail Gas Quadrant (RGQ) focus on issues impacting the retail sale of
energy to Retail Customers. REQ / RGQ Model Business Practices are
intended to provide guidance to Distribution Companies, other Market
Participants, and Applicable Regulatory Authorities involved in providing
energy service to Retail Customers. The focus of these Model Business
Practices is the Measurement & Verification of Energy Efficiency programs.

These Model Business Practices are voluntary and do not address policy
issues that are the subject of state legislation or regulatory decisions. These
voluntary Model Business Practices have been adopted by NAESB with the
realization that as the industry evolves, additional and amended voluntary
Model Business Practices may be necessary. Any industry participant seeking
additional or amended voluntary Model Business Practices (including
principles, definitions, data elements, process descriptions, and technical
implementation instructions) should submit a request to the NAESB office,
detailing the change, so that the appropriate process may take place to
amend the voluntary Model Business Practices.

NAESB REQ énd RGQ Model Business Practices 7 March 31, 2016
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Business Processes and Practices

REQ.19 Overview
REQ.19.1 Principles

REQ.19.1.1 These Model Business Practices pertain to M&V of retail
Energy Efficiency projects and programs. These Model
Business Practices are intended to be applicable in any
regulated or unregulated retail arena. The information
contained within these Model Business Practices is not
intended to replace the Governing Documents or the
requirements of the Applicable Regulatory Authority. In the
event of a conflict between these Model Business Practices
and the Governing Documents or the requirements of the
Applicable Regulatory Authority, the latter two should have
precedence.

REQ.19.1.2 This document is intended to provide general M&V guidance,
and is intended to create consistency across retail and
wholesale markets, where appropriate and applicable. These
Model Business Practices do not establish practices or
provide guidance related to the compensation, design,
operation, or use of Energy Efficiency. These Model
Business Practices do not establish practices or provide
guidance related to how the results are used. They do not
establish practices or provide guidance related to the
evaluation of program design, cost effectiveness (cost-benefit
analysis), implementation (process evaluation) or market
assessments (market evaluations).

REQ.19.1.3 These Model Business Practices include recognition that
Energy Efficiency is an evolving practice within the energy
service industry with increased penetration across wholesale
and retail markets. As such, terminology used in the energy
service industry to define approaches to quantifying energy
savings and Demand reductions from Energy Efficiency
investments vary. For the purposes of these Model Business
Practices, the term M&V refers to a range of activities that are
used to estimate savings from Energy Efficiency projects or
programs. Such activities not only include M&V of site-
specific project savings, but also include statistical sampling
and analysis to estimate program level savings, measure life
and persistence, and use of deemed savings and large scale
billing analysis. In these Model Business Practices, the term
M&V covers this range of activities which are sometimes

NAESB REQ and RGQ Model Business Practices 8 March 31, 2016
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referred to as “impact evaluation” activities in the retail
industry and relevant guidance documents.

REQ.19.2 Definitions, Abbreviations and Acronyms
REQ.19.2.A Business Definitions

RXQ.0.2.1 Applicable Regulatory Authority: The state
regulatory agency or other local governing body that
provides oversight, policy guidance, and direction to
any parties involved in the process of providing energy
to Retail Customers through regulation and orders.

REQ.0.2.153 Demand: The rate at which electric energy is delivered
to or by a system or part of a system, generally
expressed in kilowatts or megawatts, at a given instant
or averaged over any designated interval of time; and
the rate at which energy is being used by the Retail
Customer.

REQ.0.2.154 Demand Reduction Value: Measurement of reduced
electricity usage by a Demand Resource during a
Demand Response Event or Energy Efficiency
performance hours, generally expressed in kilowatts or
megawatts.

REQ.0.2.234 Energy Efficiency: Installed measures (e.g. products,
equipment, systems, services, practices and/or
strategies) on end-use customer facilities that reduce
the total amount of electrical energy needed, while
delivering a comparable or improved level of end-use
service. Such measures include, but are not limited to,
the installation of more energy efficient lighting, motors,
refrigeration, HVAC equipment and control systems,
envelope measures, operations and maintenance
procedures, and industrial process equipment.

RXQ.0.2.22 Governing Documents: Documents that determine
the interactions among parties, including but not limited
to: applicable law, regulatory documents (e.g., tariffs,
rules, regulations), contractual agreements,
Distribution Company Operational Manuals, and other
relevant models and operational procedures.

REQ.0.2.168 Load: An end-use device or Retail Customer that
receives power from the electric system.

NAESB REQ and RGQ Model Business Practices 9 March 31, 2016
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REQ.0.2.235 Measurement & Verification (M&V): The process of
determining reductions in usage and/or Demand
resulting from Demand Response or Energy Efficiency.

RXQ.0.2.208 Model Business Practices: Electric and gas industry
processes and procedures developed by interested
parties representing the NAESB Retail Gas and
Electric Quadrants’ segments and ratified by the
NAESB Retail Gas and Electric Quadrants’ members.

RXQ.0.2.207 Retail Customer: Any Entity that takes or is applying
to take gas and/or electric service for its own
consumption.

REQ.0.2.192 Validating, Editing and Estimation (VEE): The
process of confirming the accuracy of raw meter data
and, if necessary, replacing corrupt or missing data.
VEE guidelines are published in the Edison Electric
Institute’s Uniform Business Practices for Unbundled
Electricity Metering.

REQ.19.2.B Technical Definitions — (Reserved)
REQ.19.2.C Abbreviations and Acronyms

Abbreviation Meaning
/ Acronym
ANSI American National Standards Institute
HVAC Heating, Ventilation & Air Conditioning
M&V Measurement & Verification
NIST National Institute of Standards &
Technology
VEE Validating, Editing and Estimation
NAESB REQ and RGQ Model Business Practices 10 March 31, 2016
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REQ.19.3 Model Business Practices
REQ.19.3.1 Measurement and Verification Methodologies

REQ.19.3.1.1 M&V Methodologies: M&V methodologies should be
appropriate to the measure type and sensitivity of the
measurement techniques. These methods are commonly
applied to analyzing measure or project level savings. A
representative sample of projects in the program can be
selected and the savings from those selected projects are
determined and may be applied to the entire population of
projects. '

Acceptable methods can include, but are not limited to,
the following options.

REQ.19.3.1.1.1 Option A: Partially = Measured  Retrofit
Isolation/Stipulated Measurement: Option A may
involve an equipment specific retrofit or replacement,
new installation or a system level M&V assessment.
The approach is intended for measures where either
performance factors (such as lighting wattage) or
operational factors (such as operating hours) can be
measured on a spot or short-term, or for measures
for which a measured proxy variable and/or stipulated
factors, can provide an accurate estimate of energy
and demand savings.

REQ.19.3.1.1.2 Option B: Retrofit Isolation/Metered Equipment:
Option B involves a retrofit or system-level M&V
assessment. The approach is intended for retrofits
with performance factors and operational factors that
can be measured at the component or system level
using interval electrical Demand meters installed on
the affected end-use.

REQ.19.3.1.1.3 Option C: Whole Facility/Regression Analysis:
Option C estimates energy and Demand by analyzing
the overall energy use in a facility and identifying the
impact of the implemented measures on the total
building or facility energy use patterns. The analysis
of whole-building or facility level metered data may
be completed using techniques ranging, for example,
from billing comparisons to multivariate regression
analysis.

NAESB REQ and RGQ Model Business Practices 11 March 31, 2016
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REQ.19.3.1.1.4 Option D: Calibrated Simulation: Option D
involves calibrated computer simulation models of
component or whole-building Demand and energy
usage to measure Demand and energy savings.

REQ.19.3.1.2 Alternative M&V Methodologies: Alternative or
supplemental methodologies should be appropriate to the
measure type and sensitivity of the estimation techniques.
These alternative methodologies are commonly applied to
program level savings, and may include, but are not
limited to:

REQ.19.3.1.2.1 Deemed savings. Deemed savings are stipulated
values based on historical savings values of like
measures directly or indirectly measured, determined
through engineering calculations or based on
previous studies. As with the M&V options described
in REQ.19.3.1.1, the savings determined for a
sample of projects may be applied to all the
measures or projects in the program. This approach
is best suited for projects with predictable operating
conditions and documented stipulated values such as
energy-efficient appliances.

REQ.19.3.1.2.2 Large-scale billing analysis: Statistical analyses
are conducted on the energy usage data collected
from revenue meters or equivalent for all or most of
the participants in an Energy Efficiency program and
either non-participants (a control group) or a baseline
condition. This approach is primarily used for
residential programs with homogeneous participants,
load characteristics and measures. Billing analysis
may be appropriate when project-specific analyses
are not practical. Billing analysis may only be useful
for quantification of energy use rather than Demand
use, unless interval meter data is available.

REQ.19.3.1.3 Verification: For projects or programs involving
installation of measures, methodologies should include a
verification component for each project or a sample of
projects that verifies Energy Efficiency Baseline
conditions, measures were actually installed, and/or
measures were installed and are operating correctly.

REQ.19.3.1.4 Measure Life and Persistence: Methodologies should
include mechanisms for estimating measure life and
persistence of measures.

NAESB REQ and RGQ Model Business Practices 12 March 31, 2016
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REQ.19.3.2 Energy Efficiency Baselines

REQ.19.3.2.1 Underlying Assumptions: Energy Efficiency baseline
definitions should include a description of underlying
assumptions used for establishing the Energy Efficiency
baseline conditions that would have occurred in the
absence of the program (i.e., the counterfactual).

REQ.19.3.2.2 Energy Efficiency Baseline Conditions: The Energy
Efficiency baseline should reflect the conditions under
which new energy efficient equipment or processes are
installed to provide a service function. The four primary
conditions are as follows:

(a) Replacement or retrofit of functional equipment still
within its current useful life or process improvements.

(b) Replacement of functional equipment beyond its
current useful life.

(c) Unplanned replacement for (of) failed equipment.
(d) New construction.

REQ.19.3.2.3 Standard Energy Efficiency Baseline: The standard
Energy Efficiency baseline should be the nameplate rating
of the equipment meeting the more stringent level of
Energy Efficiency required by applicable state code, the
federal or state (as applicable) product Energy Efficiency
standard, or standard practice. The standard Energy
Efficiency baseline should be determined at the time of
installation or as set forth in the Governing Documents or
as established by the Applicable Regulatory Authority.

REQ.19.3.2.4 Current Load Energy Efficiency Baseline: The current
Load Energy Efficiency baseline should be the current
Load of the existing operating equipment or facility. The
current Load Energy Efficiency baseline should be
determined at the time of installation or as set forth in the
Governing Documents or as established by the Applicable
Regulatory Authority.

NAESB REQ and RGQ Model Business Practices 13 March 31, 2016
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REQ.19.3.2.5 The application of the Energy Efficiency baseline
conditions described in REQ.19.3.2.2 applicable to the two

Energy Efficiency baselines in REQ.19.3.

2.3 and

REQ.19.3.24 is summarized below in Table

REQ.19.3.2.6.
REQ.19.3.2.6 Table
~ PrimaryConditon |  StandardEE |  Cur
L N e Baseline 5
Replacement or retrofit of functional
A | equipment still within its current useful X
life or process improvements
Depends on Governing Depends on Governing
B Replacement of functional equipment Documents or Documents or
beyond its current useful life Applicable Regulatory Applicable Regulatory
Authority Authority
c Unplanned replacement for (of) failed X
equipment
D New construction X

REQ.19.3.3 Statistical Sampling
REQ.19.3.3.1 General: M&V of Energy Efficiency programs may

include measurement methodologies utilizing statistical
estimation techniques for estimating energy and Demand
savings. In the event that statistical methods are used,
the following expectations for statistical significance
should be met:

REQ.19.3.3.1.1 Specification for Statistical Error and Precision

when Sampling is Used: Sample error and
precision used should be suited to the provisions of
the program (e.g. at least 80/10 using a two-tailed
test or 90/10 using a one-tailed test), subject to the
Governing Documents and the requirements of the
Applicable Regulatory Authority.

REQ.19.3.3.1.2  Sample Size Calculation: The sample size should

reflect a population coefficient of variation (c.v.),
which may not be known at the time of sample
design. The desired error and precision level are
also inputs into sample size calculation. The
sample size may be established using an estimate
of the c.v. For example, the estimated c.v. should

NAESB REQ and RGQ Model Business Practices 14 March 31, 2016

Copyright © 2012-2016 North American Energy Standards Board, Inc. All Rights Reserved.



NAESB REQ Measurement & Verification (M&V) of Energy Efficiency Programs Model Business
Practices — REQ.19

REQ.19.3.4 Energy Efficiency Value Savings Calculations: Energy
Savings and Demand Reductions Calculations

REQ.19.3.4.1 Energy Efficiency Savings Value Calculation
Variables: Calculation of energy and Demand Reduction
Values for equipment, measures and practices should be
performed using energy (kWh) or Demand (kW) values
calculated according to M&V methodologies provided
herein.  Calculation of Demand Reduction Values for
equipment, measures and practices, including weather
sensitive Loads, may include estimated modifiers or proxy
variables. Estimated modifiers and proxy variables used
in the calculation of the Demand Reduction Value should
include, but are not limited to the following: coincidence
factor, realization rate, equipment failure rate, weather
normalization for weather sensitive loads, temperature,
humidity, flow, concentration, volts, amps, lumens, and
guantity.

REQ.19.3.5 Measurement and Monitoring

REQ.19.3.5.1 Measurement and Monitoring Parameters and
Variables Requirements: Measurement and monitoring
involve the collection of data of various types from
equipment, measures and practices. Monitoring
parameters and variables should be used in the
calculation of the energy savings and Demand reductions.

REQ.19.3.5.1.1  All measured monitoring parameters and variables
used in calculation of the energy savings and
Demand reductions should be documented.

REQ.19.3.5.1.2  All measured monitoring parameters and variables
used in the calculation of the energy savings and
Demand reductions should be applicable to the
category of equipment, measure or practice,
~ including but not limited to: heating ventilating and
air conditioning (HVAC) equipment, HVAC controls,
building envelope, interior/exterior lighting, major
electric consuming equipment and weather
sensitive loads.

NAESB REQ and RGQ Mode! Business Practices 16 March 31, 2016
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To Whom It May Concern: > Bo
_ l"""‘l

The staff and Comm1ssmners of the SCC are incredibly bright and dedlcated people :@d sQﬁ,’,am
befuddled as to why there seems to be such hostility toward energy efficiency. Manp'stafé&
including those that are more conservative in their attitudes than Virginia have mvested nﬁé‘.E
and found real and measurable savings across the customer base (see attached charts).

1 believe the argument that EE provides “cross class subsidization” is specious for it also
provides “cross class benefits”. Additionally, the whole economic concept behind a utility being
granted a monopoly is-because some customers must be necessity subsidize others for the
common good. of the Commonwealth (think rural residential vs urban residential or rural
industrial vs urban residential)... Ifreal benefits can be derived by all than it is a worthy
investment.

By having robust EM&V, Virginia can invest in energy efficiency and fight the “bill creep” that
is shown in the SCC’s September 1, 2015 “Report to the Commission on Electric Utility.
Regulation of the Virginia General Assembly and the Governor of the Commonwealth of
Virginia”.

Since 2006, Dominion Virginia Power’s average residential rates and bills have both increased
relative to Dominion’s peers. In 2006 Dominion had the 7% lowest residential rates among its
peer group.! By 2014, Dominion had dropped to 10" in the same grouping.? Likewise, and more
importantly from a consumer angle, in 2015, Dominion’s typical residential bills also increased
relative to its peers:

Dominion’s residential bill ranking®
2006 2015
Monthly usage of 500 kWh 9 11
Monthly usage of 750 kWh 9 12
Monthly usage of 1,000 kWh 8 12

1 SCC Report at Appendix 2.
21d
3 1d. at Appendix 3.
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Therefore, please add my voxce to o‘chers’t for a robust EM&V procedures in Virginia that fairly

' and accurately measure the réa(l}‘i‘.g Giﬁé(l’: )'ﬁé%ﬁ}é%ﬁ“sqvmgs for energy efﬁcnency in Virginia.

In particular, I believe that the SCC should adopt procedures that accurately reflect the
contributions to cost-effective, reliable operation of the electricity system of all resources,
including energy efficiency. Energy efficiency provides cost savings for ratepayers, enhances
grid reliability, and is generally the least-cost resource for meeting new energy demand. An
accurate and transparent measurement of these contributions is essential to providing a reliable
basis for SCC decision-making.

SCC should rely on well-established industry best practices. EM&YV for demand side energy
efficiency is a well-established field of analysis that has demonstrated itself to be a reliable basis
for decision-making in myriad jurisdictions since the 1980s,

As the SCC identifies best practices throughout the industry, I have been told the best existing
resource is the Department of Energy’s Uniform Methods Project (UMP), which offers a solid
foundation to account for a variety of efficiency technologies for EM&V measures. The UMP
protocols are based on best practices that are in use today, and are aligned with other government
efforts that require accurate EM&V, such as the Clean Power Plan. These protocols are well-
understood by industry and professionals allowing for easier compliance. Additionally, the UMP
protocols can be adopted for a Virginia-specific market that can work for all stakeholders.

Technology means that the EM&V should be less of the total program cost than it was 10 or 20
years ago yet provide increased certainty. 'Turge the SCC to move forward with measurements
to provide the certainty so that these programs can move forward.

Lastly, I have attached two slides that show that other utilities with lower rates in Virginia’s peer
group have more investment in EE. Tunderstand that correlation is not causation but....

With thanks for your consideration of my input.

48 Steamboat Rd
Irvington, VA 22480
Pollard.albert@gmail.com

BLTOTLOSTE



iee7ie17@

z . . (6£000-+102-3Nd) DOS VA 3u 2J0jaq Aguanino st sweiboxd 33 B @
jo ofjojptod e unu o} uonesydde Uy g0z U swEIBold 33 uni o) panoidde Jou sem (yA) Jamod ueoejeddy :ajoN
‘ajiNSIaMod I3y U0 punoj sajes o33 (gL0g) 198 ulod vig -2ainosg

. (IN) 1amod  (N1) femod
(ON) WA (VA emod 0) ) (A1) semod (W) 1amog (Mv) = uebuowy  ueBiyoln
 uojuwog  uojujuiag \ﬁ.ﬁm*a% MO d a_uacmv_ cmﬁm_g_% oonms>w ozo mm< 0Sd  0Dd3MS Eueipu]  BuBlpU|

- %0
o\nwo -
P\ %0  %g0 B - %}
.x.o F

N - %

- umieos Uirdonis ' i
Amn d3v o | o

Aumn vouwog o R
| - %
Y L g

sajesg jo 9, se sbuineg 33

T SAILMILN Y31SIS aNIHIg OV ﬁ

S3LLITILA VINIDYIA INOY4 SONIAVS 33




16071017 @

amooo.vsw.m:&oom<>m5 eeﬁ %:mb:om_wssmoamm
3 Jo ofjojiod e uru 0} uogedidde Uy "¢ Loz Ul sweuboid 33 uni o} paaoidde Jou seMm (WA) Jesmod ueiyoejeddy :3j0N @
"9iNSioMod v UO punoj sajel oLgvd|3 {(£102) 198 Wlod Vi3 :89Inog

Aumn ueluwog o

| | %z

%¢e

L %P
SONUBAY JO 9% SE JUaW)SaAU| 33

.wlm><n_m._.<w_ O._. mmzmn_Xm ._.< mm_._._u__._.D m_m._.w_w

O._. m>_._.<._mm 33 NI ONILSIANINIANN SAILIILN VINIDHIA




201 West Main Street, Suice 14
r#N Southern Charloreesville, VA 22902-5065
Environmental 434-977-4090
Fax 434-977-1483
Law Center SourhernEnvironment.org

May 25, 2016

VIA ELECTRONIC FILING

Mr. Joel H. Peck, Clerk

¢/o Document Control Center
State Corporation Commission
Tyler Building — First Floor
1300 East Main Street
Richmond, Virginia 23219

RE: Ex Parte: In the matter of receiving input for evaluating the
establishment of protocols, a methodology, and a formula to measure
the impact of energy efficiency measures

Case No. PUE-2016-00022

Dear Mr. Peck:

Enclosed for filing in the above-captioned proceeding are the Comments of the Southern
Environmental Law Center, Appalachian Voices and the Chesapeake Climate Action Network
(“Environmental Respondents”). T<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>