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INTRODUCTION AND QUALIFICATIONS

Please state your name and occupation.

My name is Tim Woolf. T am a Vice-President at Synapse Energy Economics,

located at 485 Massachusetts Avenue, Cambridge, MA 02139.

Please describe Synapse Energy Economics.

Synapse Energy Economics is a research and consulting firm specializing in
electricity and gas industry regulation, planning and analysis. Our work covers a
range of issues including integrated resource planning; economic and technical
assessments of energy resources; electricity market modeling and assessment;
energy efficiency policies and programs; renewable resource technologies and
policies; and climate change strategies. Synapse works for a wide range of clients
including attorneys general, offices of consumer advocates, public utility
commissions, environmental groups, U.S. Environmental Protection Agency,
Department of Energy, Department of Justice, Federal Trade Commission and
National Association of Regulatory Utility Commissioners. Synapse has over

twenty professional staff with extensive experience in the electricity industry.

Please summarize your professional and educational experience.

As a Vice-President at Synapse Energy Economics, I provide consulting services
on a range of issues, including electricity industry regulation and planning;
technical and economic analyses of electricity systems; energy efficiency program
design and policy analysis; renewable resource technologies and policies; clean
air regulations and policies; and many aspects of consumer and environmental

protection.

Before joining Synapse Energy Economics, I was a commissioner at the
Massachusetts Department of Public Utilities (DPU). In that capacity I was
responsible for overseeing a significant expansion of clean energy policies,
including significantly increased ratepayer-funded energy efficiency programs; an
update of the DPU energy efficiency guidelines; the implementation of decoupled

rates for electric and gas companies; the promulgation of net metering
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regulations; review of smart grid pilot programs; and review and approval of
long-term contracts for renewable power. [ was also responsible for overseeing a
variety of other dockets before the commission, including several electric and gas

rate cases.

Prior to being a commissioner at the Massachusetts DPU, I was employed as the
Vice President at Synapse Energy Economics; a Manager at Tellus Institute; the
Research Director of the Association for the Conservation of Energy; a Staff
Economist at the Massachusetts Department of Public Utilities; and a Policy

Analyst at the Massachusetts Executive Office of Energy Resources.

I hold a Masters in Business Administration from Boston University, a Diploma
in Economics from the London School of Economics, a BS in Mechanical
Engineering and a BA in English from Tufts University. My resume is attached
as Exhibit TW-1.

Q. Please describe your professional experience as it relates to integrated
resource planning and demand-side management.

A. Integrated resource planning (IRP) and demand-side management (DSM) have

been a central part of my 30-year professional career. While a Commissioner at
the Massachusetts DPU I played a leading role in updating the Department’s
energy efficiency guidelines, in reviewing and approving the recent three-year
energy efficiency plans, in reviewing and approving energy efficiency annual
reports, and advocating for allowing energy efficiency to participate in the New

England wholesale electricity market.

As a consultant I have reviewed and critiqued utility integrated resource plans and
DSM programs in many US states and several Canadian provinces. My work has
encompassed all aspects of IRP and DSM program design and implementation,
including resource assessment, modeling methodologies, scenario analysis, cost-
benefit analysis, risk assessment, and resource plan selection. I'have also
represented clients on several IRP and DSM collaboratives, where policies,

programs and plans are discussed and negotiated among a variety of stakeholders.

Direct Testimony of Tim Woolf Page 2
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On whose behalf are you testifying in this case?

I am testifying on behalf of Sierra Club.

What is the purpose of your testimony?

The purpose of my testimony is to review and assess the planning process that
Kentucky Power Company (the Company, or KYPCo) used to evaluate the merits
of purchasing a fifty percent interest in the Mitchell Generation Station (Mitchell),
with an emphasis on the range of alternatives considered and the role that DSM,
renewable resources and natural gas resources played in that process. I also
address the appropriate use of a request for proposals (RFP) for the purpose of
identifying and assessing alternatives to the Mitchell purchase. Finally, I address
the appropriate method for valuing an asset that is transferred between two
affiliated companies.

Have you previously testified before the Kentucky Public Service
Commission (the Commission)?

No, I have not.

SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS

Please summarize your primary conclusions.

I make the following findings:

o The Company has not demonstrated that the Mitchell purchase is the lowest-
cost option for replacing Big Sandy Unit 2, or for meeting future electricity

needs.

o The Company’s economic analysis fails to properly evaluate several
important resource options, including DSM resources, renewable resources,
and existing natural gas resources. This approach is inconsistent with
current integrated resource planning requirements in Kentucky, and is
inconsistent with standard integrated resource planning practices in the US

electricity industry.

Direct Testimony of Tim Woolf Page 3
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e The Company has used an out-of-date gas price forecast that overstates the

likely price of natural gas, thereby overstating the economic value of the

Mitchell purchase.

The Company did not issue an RFP for new resources, as a means of
identifying and assessing resource alternatives to the Mitchell purchase.
Consequently, the Company does not have a “market test” to indicate, either
for itself or for the Commission, that the cost of the Mitchell purchase is

reasonable or that the Mitchell purchase is the lowest-cost option.

The Commission should be particularly concerned about these shortcomings
in the Company’s analysis, given that the Mitchell purchase is a transfer of
assets between two affiliated electric companies. KYPCo, as a subsidiary of
American Electric Power (AEP), the same company that owns Ohio Power
Company (OPCo), may have a financial incentive to purchase Mitchell at a
cost that is higher than its market value or than the cost of alternative

resource options.

If the Company is allowed to purchase Mitchell, the cost of the purchase
should not be on the basis of the net book value of the plant. Whenever a
regulated utility is receiving an asset from an affiliate, the transfer should be
made at the lesser of (a) the net book value or (b) the market value. This is
the only way to ensure that all ratepayers are treated fairly, and that the
affiliated entities are provided with the appropriate incentives for the

purchase and sale of the asset.

The market value of the Mitchell purchase is likely to be well below its net

book value, based on comparisons with recent coal plant sales.

All of these findings suggest that there is a theme underlying the Company’s
economic analysis of the Mitchell purchase: that AEP may be selling an
uneconomic power plant to its regulated utility affiliate in order to recover

the costs of that plant from captive KYPCo customers.

Direct Testimony of Tim Woolf Page 4
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Q. Please summarize your primary recommendations.

A. I offer the following recommendations:

« The Commission should deny the Company’s request for a certificate of
public convenience and necessity for the purchase of fifty percent of

Mitchell.

« The Commission should direct the Company to immediately revisit the
alternatives to the Mitchell purchase. This would include issuing an RFP as
soon as is practical to purchase energy and capacity necessary to meet future
resource needs. This would also include a more thorough assessment of
potential natural gas power plant options, renewable resources, and DSM

resources.

« The Commission should open a generic docket to establish DSM regulations
or guidelines that would apply to all electric and gas utilities in Kentucky.
These regulations should require utilities to prepare periodic (e.g., annual)
DSM plans that will lead to on-going implementation of cost-effective DSM
programs in the future. These regulations should also include a set of
policies to ensure that utilities have the proper regulatory guidance and
financial support to ensure that the DSM programs are effective, successful,
and in the interests of customers.

Q. If the Commission were to accept your recommendation to deny the

Company’s request for a CPCN, does this mean that the Company should
reconsider the proposed retirement of Big Sandy Unit 2?

A. No. The Company’s economic analysis of the Mitchell purchase clearly
demonstrates that retrofitting Big Sandy Unit 2 is not the least-cost option for
KYPCo customers. There is no evidence in this case suggesting that the Big

Sandy retirement decision should be reconsidered.

Direct Testimony of Tim Woolf Page 5
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Should the Commission be concerned that if it denies the Company’s request
for a CPCN for the Mitchell purchase that the Company will not have
sufficient resources to meet customer needs when Big Sandy Unit 2 is
retired?

No. The Company has several resource options available to replace Big Sandy
Unit 2. In the short-term, KYPCo can rely upon purchases from the PJM market.
It can also commence a competitive bidding process to procure power from
neighboring utilities and generation companies, in the same way that it is
considering purchasing power to replace Big Sandy Unit 1. For the medium- and
long-term, the Company can consider construction of gas combined-cycle or
combustion turbine units, to the extent that they are deemed economic.
Furthermore, the Company can undertake several initiatives to develop a broader
range of DSM and renewable resources. The opportunities available from these

alternative resources are described in more detail below.

OVERVIEW OF THE COMPANY’S ANALYSIS OF MITCHELL

Please describe the Company’s application.

The Company requests that the Commission approve a Certificate of Public
Convenience and Necessity (CPCN) to transfer a fifty percent interest in OPCo’s
Mitchell generating station and related assets to the Company (Application, p. 1).
The Company requests the CPCN for two primary reasons. First, a Pool
Agreement designed to share generating capacity among certain utilities in the
east south-central region is expected to terminate on January 1, 2014. Following
termination of the Pool Agreement, the Company will be required to have
sufficient generation to meet its load and reserve obligations (Application, pp.

8-9).

Second, the Company is expected to retire its 800 MW coal-fired steam electric
generating unit, Big Sandy Unit 2, by June 2015. The Company is expected to
retire Big Sandy Unit 2 because the unit would otherwise need to be retrofitted
with extensive and costly environmental controls in order to comply with federal
EPA regulations and a 2007 Consent Decree. (Application, p. 9; Direct
Testimony of Pauley, p. 19).

Direct Testimony of Tim Woolf Page 6
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Previously, the Company made a similar CPCN application to retrofit rather than
retire Big Sandy Unit 2. The Company eventually withdrew its application to
retrofit Big Sandy Unit 2 so as to re-evaluate the resource alternatives available
for meeting its energy and capacity obligations (see Case No. 2011-00401). The
Company’s current CPCN request is a direct result of the Company’s Big Sandy

retrofit re-evaluation efforts (Application, p. 2).

The Company states that it has conducted in-depth analyses of reasonable
portfolio alternatives to determine the best path to ensure adequate and reliable
capacity and energy for its customers (Application, p. 2). Based on these analyses,
the Company claims that the Mitchell transfer is the least-cost and best alternative
to meet its long-term capacity obligations and to meet its customers’ energy
requirements (Application, p. 15).

What are the portfolio alternatives that the Company considered as part of
its determination that the Mitchell transfer is the least cost and best

alternative to meet its long-term capacity obligations and customers’ energy
requirements?

The Company examined eleven variations involving six discrete alternative
options assumed to be available to the Company to address the unit disposition
decisions facing both Big Sandy Units 1 and 2 (Direct Testimony of Weaver, p.
5). The six primary options set forth the alternatives associated with Big Sandy
Unit 2 (Direct Testimony of Weaver, p. 7). Except for one option, all six primary
options included a subset of alternatives that considered the disposition
alternatives for Big Sandy Unit 1 (Direct Testimony of Weaver, p. 7). The six

primary options are as follows:

o Option 1: retrofit Big Sandy Unit 2 with dry flue gas desulfurization
technology.

« Option 2: retire Big Sandy Unit 2 and replace it with a new-build natural gas
combined cycle facility located at the Big Sandy site.

« Option 3: retire Big Sandy Unit 2 and replace it with a repowering of Big

Sandy Unit 1 as a natural gas combined cycle facility.

Direct Testimony of Tim Woolf Page 7
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e Option 4: retire Big Sandy Unit 2 and replace it with capacity and energy

purchased from projected available PJM markets.

e Option 5: retire Big Sandy Unit 2 and replace it with capacity and energy
from a fifty percent ownership interest of Mitchell Units 1 and 2, while

converting Big Sandy Unit 1 to burn natural gas.

o Option 6: retire both Big Sandy Units 2 and 1 and replace them with
capacity and energy from a fifty percent ownership interest of Mitchell Units

1 and 2 (Direct Testimony of Weaver, pp. 5-7).

The Company believes that this array of unit disposition alternatives reasonably
covers, in a broad sense, all operational and economical options (Direct
Testimony of Weaver, p. 47; Response to SC 1-25).

How did the Company determine that the Mitchell transfer is the least cost

and best alternative to meet its long-term capacity obligations and
customers’ energy requirements?

The Company analyzed the six resource alternatives by employing a proprietary
long-term resource optimization tool known as Strategist, and examined a 30-year
economic study period (2014 through 2040) to determine the relative least-cost
alternative (Direct Testimony of Weaver, p. 15). The generation-related
costs/revenue requirements for each alternative were discounted to 2011 dollars
and reflected on a Cumulative Present Worth (CPW) basis (Direct Testimony of
Weaver, p. 15). The framework through which the Company evaluated the
different alternatives focused not on the absolute CPW results for each alternative,
but rather on a comparative view of the alternative options’ results (Direct
Testimony of Weaver, p. 15-16). Therefore, each option was compared to a
reference alternative, and the Company established Option 6 as the reference

alternative (Direct Testimony of Weaver, p. 28).

The Company concluded that the options with the least-cost attributes over the
full study period represented those profiles that would transfer a fifty percent
ownership interest of the Mitchell units to the Company (Options 5 and 6) (Direct

Testimony of Weaver, p. 40). The Company intends to issue a competitive

Direct Testimony of Tim Woolf Page 8
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solicitation in the first part of 2013 for up to 250 MW of long-term capacity and
energy to explore other options with respect to Big Sandy Unit 1 (Application,

p. 6, footnote 6).

CONSIDERATION OF RESOURCE ALTERNATIVES

What must a CPCN applicant do to prove that the statutory standards of
public convenience and necessity have been satisfied?

As part of its burden of proof, a CPCN applicant, such as the Company, has the
obligation to demonstrate that its proposal is part of a least cost approach to
meeting its customers’ energy needs. In order to do so, the Company should
conduct a comprehensive planning assessment, which necessarily includes a

robust assessment of alternatives.

A comprehensive planning assessment could take the form of a traditional utility
integrated resource plan (IRP). One of the fundamental principles of integrated
resource planning is that utilities consider a wide range of different resource
types, both supply-side and demand-side, in order to identify the optimal
combination of resources to meet future energy needs.

Please explain the standards that govern utility integrated resource planning
in Kentucky.

The IRP process in Kentucky is governed by 807 K.A.R. 5:058. Utilities are
required to submit every three years a plan that discusses historical and projected
demand, resource options for satisfying that demand, and the financial and

operating performance of the utility’s system (807 K.A.R. 5:058, § 1(2)).

The IRP regulation establishes a process that provides for regular review by the
Commission Staff of the long-range resource plans of Kentucky’s six major

electric utilities (807 K.A.R. 5:058, § 11(3)). The Commission Staff have

previously stated that:

The goal of the Commission in establishing the IRP process was to
create a comprehensive, but non-adversarial review of demand and
supply projections to ensure that all reasonable options for meeting
future supply needs were being considered and pursued in a fair and
unbiased manner, and that ratepayers will be provided a reliable

Direct Testimony of Tim Woolf Page 9
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supply of electricity at the lowest possible cost (Case No. 2009-00339,
Commission Staff Report on the 2009 Integrated Resource Plan of
Kentucky Power Company, March 2011, p. 1).

The Commission Staff has further explained that, in reviewing an IRP, its goals

are to ensure that:
» All resource options are adequately and fairly evaluated,

o Critical data, assumptions, and methodologies for all aspects of the plan are

adequately documented and are reasonable; and

« The selected plan represents the least-cost, least-risk plan for the end use
customers served by the utility (Case No. 2009-00339, Commission Staff
Report on the 2009 Integrated Resource Plan of Kentucky Power Company,
March 2011, p. 2).

Has the Company recently filed an IRP?

The last IRP submitted by the Company was its 2009 IRP, which the Commission
approved on March 17,2011 (see Case No. 2009-00339). Pursuant to 807 K.A R.
5:058, §1(2), which is discussed in more detail below, the Company’s next

triennial IRP was to be submitted to the Commission by August 17, 2012.

On June 28, 2012, the Company requested that the filing of its 2012 IRP be
delayed. The Company explained that its then current efforts to re-evaluate its
resource options in light of its Big Sandy retrofit CPCN application withdrawal
involved much of the same analysis required by an IRP. The Company further
explained that, because the Big Sandy units constitute 73 percent of its owned and
contracted capacity, an IRP prepared and filed before the re-evaluation was
completed would not provide meaningful information to the Commission (Case

No. 2012-00344, KYPCo Letter, June 28, 2012).

The Commission granted the Company’s request for a filing extension, but
stipulated that the Company’s 2012 IRP should be filed no later than
December 31, 2013 (Case No. 2012-00344, PSC Order, July 30, 2012).

Direct Testimony of Tim Woolf Page 10
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Q.

A.

Would you describe the Company’s economic analysis of Mitchell as
comparable to the analysis that would be undertaken in an IRP?

No. There are several reasons why the Company’s economic analysis of Mitchell
cannot be considered comparable to the analysis that would be undertaken i an
IRP. I will elaborate on these reasons below. The general theme of my comments
is that the Company’s analysis was very narrowly focused on a select subset of
available resource options, and therefore did not include a comprehensive review
of all supply-side and demand-side options that is typically undertaken in an IRP.
Why do you say that the Company’s economic analysis of the Mitchell
purchase was very narrowly focused on a select subset of resource options?
The six scenarios considered by the Company included different combinations of

the following resource options:
« Big Sandy Unit 2. Retrofit with scrubbers or retire.

e Big Sandy Unit 1. Repower into a new gas combined cycle facility, or

convert to burn natural gas, or retire.
o Mitchell. Purchase 50 percent or 20 percent.
o New brownfield gas-fired combined cycle facility.
o New gas-fired combustion turbine facility.

o Purchases from the PJM market; for different amounts and different periods

as needed.

This is a very limited set of resource options by IRP standards. The Company’s
analysis failed to include some critical opportunities that could result in a lower-
cost portfolio of resources, including DSM resources (I address these in more
detail in Section 5); renewable resources (I address these in more detail in

Section 6); and purchases from existing natural gas resources (I address these in
more detail in Section 7). Furthermore, the Company did not conduct a
competitive solicitation for purchases, which might have produced additional low-
cost resource alternatives to the Mitchell purchase (I address this issue in more

detail in Section 8).

Direct Testimony of Tim Woolf Page 11
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Before you address these options in more detail, do you have any general
comments about the Company’s process for selecting resource alternatives to
the Mitchell purchase?

Yes. The Company dismisses DSM resource options and renewable resource
options by arguing that they would not be of sufficient magnitude to replace Big
Sandy or to be viable alternatives to the Mitchell purchase (Direct Testimony of
Weaver, p. 27; Direct Testimony of McDermott, p. 10; Response to SC 2-19).
This logic is inconsistent with standard IRP practice, and precludes the Company
from identifying the least-cost plan. There is no need for any one resource type to
provide as much capacity and energy as the Mitchell purchase. Instead, a
combination of resource types, e.g., DSM, renewables, purchases from existing
gas units, and PJM purchases, can be used to meet the Company’s resource needs

over time.

In addition, this logic leads to an outcome where a large portion of the cost-
effective DSM resources remains untapped over the long-term. This logic leads to
a cycle that I have seen played out with other utilities. The cycle includes the
following phases: (1) The utility does not have a need for a new capacity
resources for several years out into the future, and therefore does not pursue all
cost-effective DSM, or even a small portion of the cost-effective DSM available,
because the need is not apparent. (2) The utility eventually has a need for a
capacity resource within the next few years. The utility argues that there is not
enough DSM available to meet that need for new capacity, and therefore
implements few or no DSM resources. (3) The utility constructs or purchases the
new power plant. Once the plant is built its costs are considered sunk costs, and
the avoided capacity and energy costs that would be used to evaluate DSM
resources plummet. The utility argues that it has no need for new capacity
resources, and uses this argument to justify implementing few or no DSM
resources. (4) Eventually, a new capacity resource is needed, and the cycle repeats
itself. A large portion of DSM resources remains untapped. Customers pay much
higher costs than necessary for their electricity. I refer to this as “the cycle of

denial.”

Direct Testimony of Tim Woolf Page 12
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In fact, this cycle of denial is one of the reasons that IRPs are important — they
require regular, periodic assessments of all resource options. This allows utilities
to consider and develop the mix of resource options (large, medium, small; base-
load, intermediate, peaking; supply-side, demand-side; dispatchable, non-
dispatchable) that can be developed over fime to meet the anticipated long-term

resource needs.

This long-term planning approach is especially important for DSM resources
because they require time to implement. Achieving anywhere near the full cost-
effective potential for DSM requires a combination of many factors, such as
comprehensive regulatory policies; utility institutional support and skills
necessary to design and implement DSM programs; an infrastructure of trade
allies, contractors, architects and other market actors to assist with the
implementation of DSM resources; and informed customers. Even when all of
these factors are in place, or are in development, it still takes time to work with

customers and assist them in adopting energy efficiency measures.

Q. How do you recommend breaking this cycle of denial?

A. In general, two things are needed: comprehensive and meaningful IRP regulations
and comprehensive and meaningful DSM regulations. Kentucky already has both
IRP and DSM regulations. However, I believe that the DSM regulations need to
be expanded to provide more guidance and oversight to the Company’s DSM
activities. The Company’s record of DSM implementation over the past few years
provides clear evidence that more guidance and oversight is needed. I will expand
upon this point in Section 5.

Q. Do you have any more general comments about the how the Company’s

resource alternatives were too narrowly focused on a limited set of resource
options?

A. Yes. The Company notes in several places that its analysis uses a “portfolio
approach,” and that the Mitchell purchase will help it achieve an appropriate
balance of resource types (Application, p. 2; Direct testimony of McDermott, pp.
3,7,9, and 15; Direct testimony of Weaver, p. 40). This is not an accurate

representation of their analysis, or the outcome of their analysis. As noted above,

Direct Testimony of Tim Woolf Page 13
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the Company essentially ignored several critical resource options in their analysis.
With the Mitchell purchase the Company will own two resources (Rockport and
Mitchell), and will likely purchase power through a competitive bidding process
to replace the 250 MW of Big Sandy 1. This means that their portfolio of
resources will be 79 percent old, coal baseload units (Rockport and Mitchell), 17
percent purchases (from the Big Sandy Unit 1 RFP or the PJM market), and less
than four percent DSM. If the competitive bidding process leads to the purchase
of coal- or gas-fired power, then the company’s fuel mix is likely to be 96 percent
fossil-fired, and four percent DSM. Such a portfolio of resources cannot be
described as a balanced mix.

Do you have examples of where the Company or its affiliates considered a

broader array of resource options when evaluating long-term resource
plans?

Yes. In the 2010 AEP-East IRP, AEP considered a much broader range of
resource options than what the Company has included in this analysis. For
example, it included biomass resources, wind resources, solar resources, coal
gasification technologies, and voltage control options (AEP-East 2010 IRP).
Section 6. KYPCo’S 2009 IRP included many of these same options, with the
exception of solar resources because Kentucky does not have the same public
policies supporting solar power that other states in AEP-East have (KYPCo 2009
IRP. Section C.2.c, p. 4-7.

CONSIDERATION OF DEMAND-SIDE MANAGEMENT

Are DSM resources typically considered an important element of integrated
resource planning?

Yes. DSM is widely recognized as the lowest cost resources available to meet
electricity demand. One of the fundamental goals of integrated resource planning
is to find the optimal combination of both supply-side and demand-side resources.
Does the Kentucky IRP regulation require the Company to consider DSM
resources?

Yes, it does. 807 K.A R. 5:058 requires a utility to consider DSM in developing
tis IRP. In sum, this includes identifying and describing existing DSM programs;

Direct Testimony of Tim Woolf Page 14
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accounting for existing and continuing DSM programs in the load forecast;
describing DSM resources that are not already in place but are considered for
inclusion in the plan; providing detailed information about the energy and peak
savings and other impacts of each new DSM program; and describing the criteria
used to screen each resource alternative including DSM.

Should DSM resources be considered a priority resource in Kentucky for
utility planning purposes?

Yes. The Commission has found that “the requirement of the IRP regulation to
develop a lowest possible cost resource plan does effectively treat cost-effective
energy efficiency programs as a priority resource” (Case No. 2008-00408, PSC
Order, October 6, 2011, p. 21.)

In recognition of the increasing importance of energy efficiency and in
recognition of the authority granted to the Commission by the IRP regulation, the
DSM statute, the CPCN statute, and the Commission’s broad investigative
authority, the Commission has developed the following Kentucky IRP Standard
adopted by all jurisdictional utilities:

Each electric utility shall integrate energy efficiency resources into its

plans and shall adopt policies establishing cost-effective energy
efficiency resources with equal priority as other resource options.

In each integrated resource plan, the subject electric utility shall fully
explain its consideration of cost-effective energy efficiency resources
as a priority resource as required by regulation. In each certificate
case, the subject electric utility shall fully explain its consideration of
cost-effective energy efficiency resources as a priority resource. (Case
No. 2008-00408, PSC Order, October 6, 2011, p. 24).

Has Kentucky established statewide goals for DSM programs?

Yes. In November 2008, Governor Steven Beshear issued “Intelligent Energy
Choices for Kentucky’s Future: Kentucky’s 7-Point Strategy for Energy
Independence.” Improving the energy efficiency of Kentucky’s homes, buildings,
industries and transportation fleet is the first strategy in the Governor’s plan to
achieving efficient, sustainable energy solutions. The plan highlights DSM’s cost-

effectiveness potential stating “Not only does energy efficiency result in savings
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today, the savings are compounded over time as energy prices continue to rise.
Dollar for dollar, energy efficiency is one of the best energy investments
Kentucky can make” (Intelligent Energy Choices for Kentucky’s Future, p. 15).
As part of this action plan, Governor Beshear set a goal that energy efficiency will
offset at least 18 percent of Kentucky’s projected 2025 energy demand
(Intelligent Energy Choices for Kentucky’s Future, p. 13).

What findings has Commission made with regard to DSM programs offered
by the utilities in Kentucky?

The Commission has regularly and consistently encouraged Kentucky utilities to
increase their DSM program efforts. For over 30 years the Commission has noted
the importance of energy efficiency as a ratemaking standard, as “it is intended to
minimize the ‘wasteful’ consumption of electricity and to prevent consumption of

scare resources (Case No. 2012-00221, December 20, 2012, p. 7).

Since at least 2001 the Commission has more explicitly noted its support for
energy efficiency (Case No. 2008-00408, PSC Order October 6, 2011, p. 22). The
Commission has repeatedly stated that “we believe that DSM, energy efficiency,
and conservation are important now and will become more important and cost-
effective in the future as more constraints are likely to be placed on utilities that
rely significantly on coal-fired generation” (Case No. 2008-00204, PSC Order
September 30, 2010, p. 14; Case No. 2010-00222, PSC Order, February 17, 2011,
p. 15; Case No. 2008-00408, PSC Order October 6, 2011, p. 22).

Even more recently and more explicitly, the Commission stated “with the
potential for huge increases in the costs of generation and transmission as a result
of aging infrastructure, low natural gas prices, and stricter environmental
requirements, we will strive to avoid taking actions that might disincent energy

efficiency” (Case No. 2012-00221, December 20, 2012, p. 10).

The Commission has demonstrated its interest in DSM programs by continuously
requesting that Kentucky utilities keep the Commission appraised of all DSM
program activities, both in Kentucky and in other jurisdictions where utilities have

affiliates (Case No. 2010-00222, PSC Order, February 17, 2011, p. 15; Case No.
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2008-00204, PSC Order September 30, 2010, p. 14; Case No. 2012-0051, PSC
Order, May 30, 2012, p. 10; Case No. 2012-00367, PSC Order, February 22,
2013, pp. 22-24).

What findings has the Commission made recently specifically with regard to
the Company’s DSM programs?

In 2011, the Company proposed to reduce both the projected DSM program
participation levels and budget amounts for certain programs. While the
Commission ultimately granted the Company’s request, it expressed serious
concerns regarding reductions to any DSM program participation and budgets
(Case No. 2011-00300, PSC Order, January 23, 2012, pp. 8-9, citing, Case No.
2011-00401).

In 2012, the Commission expressed additional concerns regarding the Company’s
DSM program cost-effectiveness and participation levels. The Commission noted
that it is troubled by the Company’s high fixed costs associated with
administrative costs, the Company’s tendency to manage programs in-house
rather than through an implementation contractor, and the Company’s inability to
meet program goals for DSM program participation and expenditures (Case No.

2012-00367, PSC Order, February 22, 2013, pp. 21-23).

The Commission has repeatedly stated that it will continue to closely monitor the
Company’s efforts to develop and promote cost-effective DSM programs (see
Case No. 2011-00300, PSC Order, January 23, 2012, p. 9; Case No. 2012-0051,
PSC Order, May 30, 2012, p. 10; Case No. 2012-00367, PSC Order, February 22,
2013, pp. 22-23).

How does the Company’s economic analysis of the Mitchell purchase analyze
DSM resources?

The Company creates a projection of DSM resources, including both energy
efficiency and demand response resources, that it expects to implement during the
study period. It then assumes that this level of DSM resources will be available in

every one of the scenarios used to model the economics of the Mitchell purchase.
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Do you have any concerns about this approach to analyzing DSM?
Yes. This approach clearly does not consider DSM as a priority resource. It

hardly considers DSM to be a resource at all.

First, the Company’s assumptions regarding the magnitude of DSM resources that
will be available over the study period are very limited. The magnitude of DSM
savings assumed in the Mitchell purchase analysis is below what the Company
assumed in its most recent IRP, is well below what AEP-East assumed in its most
recent IRP, and significantly understates the cost-effective potential for DSM

resources in general. I will address these points in more detail below.

Second, using a fixed level of DSM savings in every scenario in the economic
analysis precludes the possibility of identifying any additional level of DSM
resources; let alone the optimal level of DSM resources. This approach essentially
fixes the outcome regarding this critical low-cost resource opportunity. Such an
approach is inconsistent with any reasonable effort to identify an optimal, least-
cost mix of both supply-side and demand-side resources. This extremely
simplistic modeling methodology is especially problematic in this case, because
the magnitude of DSM (i.e., energy and capacity savings) assumed in the Mitchell
analysis was so limited.

Please summarize the assumptions used by the Company to identify the types
of DSM programs that it could implement over the study period.

The Company intends to continue offering the DSM programs currently approved
by the Commission. The DSM programs are as follows: Target Energy
Efficiency; High Efficiency Heat Pump - Mobile Home; Mobile Home New
Construction; Modified Energy Fitness; High Efficiency Heat Pump; Community
Outreach Compact Fluorescent Lighting; Energy Education for Students;
Residential & Commercial HVAC Diagnostic and Tune-up; Small Commercial
AC HP; Residential Efficient Products; Commercial Incentive; Pilot Residential
and Small Commercial Load Management; Interruptible Load (Response to Staff

1-8).
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The Company intends to continue to invest in DSM resources at the approximate
level that is currently approved by the Commission (Response to SC 2-6;
Response to SC 2-7). The Company does not intend to offer new energy
efﬁciency programs in the near future, but is considering adding demand response
capabilities during the forecast period (Response to SC 1-36; Response to SC
2-6).

Please summarize the DSM savings that the Company assumed in its
economic analysis of the Mitchell purchase.

Tables 1 and 2 present a summary of the DSM savings the Company assumed.
The DSM savings include savings from both energy efficiency programs and
from demand response programs. Table 1 presents annual savings and cumulative
savings for both capacity and energy, and Table 2 presents the same information

as the percent of peak demand and percent of retail sales.

Table 1. Capacity and Energy Savings of KYPCo DSM Programs (MW and GWh)

Peak Demand Savings (M W) Energy (GWh)
Energy Efficiency Demand Response DSM (Total) Energy Efficiency
Year Annual Cum. Annual Cum. Annual Cum. Annual Cum.
2012 - 3 e 4 e 7 - 19
2013 1 4 0 4 1 g 14 33
2014 2 6 7 11 9 17 10 43
2015 2 8 7 18 9 26 9 52
2016 4 12 8 26 12 38 25 77
2017 4 16 9 35 13 51 17 94
2018 1 17 1 36 2 53 8 102
2019 2 19 0 36 2 55 8 110
2020 1 20 1 37 2 57 6 116
2021 1 21 1 38 2 59 2 118
2022 0 21 1 39 1 60 1 119
2023 0 21 0 39 0 60 0 119
2024 0 21 1 40 1 61 0 119
2025 0 21 1 41 1 62 0 119
2026 0 21 0 41 0 62 0 119
2027 1 22 0 41 1 63 0 119
2028 0 22 0 41 0 63 0 119
2029 -1 21 0 41 -1 62 0 119
2030 1 22 0 41 1 63 0 119
2031 0 22 0 41 0 63 0 119
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Table 2. Capacity and Energy Savings of KYPCo DSM Programs (Percent of Load)

Peak Demand Savings (Percent of Peak Demand) Energy (Percent of Sales)

Energy Efficiency Demand Response DSM (Total) Energy Efficiency
Year Annual Cum. Annual Cum. Annual Cum. Annual Cum.
2012 - . 03% —— 0.3% ~-- 0.6% --- 0.3%
2013 01% 03% 0.0% 0.3% 0.1% 0.7% 0.2% 0.4%
2014 02% 0.5% 0.6% 0.9% 0.8% 14% 0.1% 0.6%
2015 0.2% 0.7% 0.6% 1.5% 0.7% 22% 0.1% 0.7%
2016 0.3% 1.0% 0.7% 2.2% 1.0% 3.2% 03% 1.0%
2017 0.3% 1.3% 0.7% 2.9% 1.1% 4.2% 0.2% 1.2%
2018 0.1% 1.4% 0.1% 3.0% 0.1% 4.4% 0.1% 1.3%
2019 0.2% 1.6% 0.0% 3.0% 0.1% 4.5% 0.1% 1.4%
2020 0.1% 1.6% 0.1% 3.0% 01% 4.7% 0.1% 1.5%
2021 0.1% 1.7% 0.1% 3.1% 0.1% 4.8% 0.0% 1.5%
2022 0.0% 1.7% 0.1% 3.1% 0.0% 4.8% 0.0% 1.5%
2023 0.0% 1.7% 0.0% 31% 0.0% 4.8% 0.0% 1.5%
2024 0.0% 1.7% 0.1% 3.2% 0.1% 4.9% 0.0% 1.5%
2025 0.0% 1.7% 0.1% 33% 0.0% 4.9% 0.0% 1.5%
2026 0.0% 1.7% 0.0% 3.2% 0.0% 4.9% 0.0% 1.5%
2027 0.1% 1.7% 0.0% 32% 0.0% 4.9% 0.0% 1.5%
2028 0.0% 1.7% 0.0% 32% 0.0% 4.9% 0.0% 1.5%
2029 ~0.1% 1.6% 0.0% 32% -0.1% 4.8% 0.0% 1.5%
2030 01% 1.7% 0.0% 3.2% 0.0% 4.8% 0.0% 1.5%
2031 0.0% 1.7% 0.0% 3.1% 0.0% 4.8% 0.0% 1.5%

Q. Please summarize the assumptions used by the Company to identify the
magnitude of DSM savings over the study period.

A. The Company used the 2009 EPRI study “Assessment of Achievable Potential
from Energy Efficiency and Demand Response Programs in the US” (EPRI
Study) to estimate the magnitude of DSM resources that it could achieve by 2020
(Response to SC 1-39; Response to SC 2-15). The Company used the
“realistically achievable” savings from energy efficiency by 2020 savings level
for its energy efficiency assumptions in the Mitchell purchase analysis (Response
to SC 2-15, Attachment 1).The Company assumed that energy efficiency can
result in cumulative energy savings equal to 3.3 percent of retail sales by 2020,
and that demand response can result in cumulative savings equal to 3.6 percent of

peak demand by 2020 (Response to SC 2-15, Attachment 1). '

' The amount of cumulative energy savings by 2020 presented in Table 2 is lower than the savings from

the EPRI Study. This is apparently because the Company does not offer DSM programs to its industrial
customers. This issue is addressed in more detail below. Also, the EPRI study estimates that demand
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Do you have any concerns about relying exclusively upon the 2009 EPRI
Study for analyzing DSM resources available to the Company?

Yes. First, the EPRI Study used several conservative assumptions that understate
the potential for DSM resources. A group of organizations issued joint comments
critiquing the EPRI study on the grounds that it used conservative and unrealistic
assumptions (Joint Comments of the American Council for an Energy Efficient
Economy, the Alliance to Save Energy, the Natural Resources Defense Council
and Energy Center of Wisconsin on the January 2009 Report: “Assessment of
Achievable Potential from Energy Efficiency and Demand Response Programs in
the U.S.” issued by EPRI (Joint Comments, Attached as Exhibit TW-3).). Some

of the key points from this memo are summarized as follows:

o The study assumes programs do not induce early replacement of technologies
before the end of their useful life, even if it is economic to do so (Joint

Comments, Attached as Exhibit TW-3, p. 3).

o “The EPRI savings estimates are almost entirely from existing efficiency
technologies and contain little that is not already commercialized and cost

effective” (Joint Comments, Attached as Exhibit TW-3, p. 2).

o “The EPRI estimates are built around energy-savings technologies...but do
not include much in the way of energy-efficient practices, such as improved
systems design of new buildings or industrial processes” (Joint Comments,

Attached as Exhibit TW-3, p. 2).

e The EPRI estimates do not include “...any new codes, standards, regulatory
policies, or other externalities [that] could contribute to greater levels of

overall efficiency” (Joint Comments, Attached as Exhibit TW-3, p. 2).

e “[TThe choice on which experiences to rely [for assumptions about customer

adaptation] did not always include current best practices, and in at least some

response can result in cumulative savings equal to 4.6 percent of peak demand by 2020 (EPRI Study,
p. 5-9). The Company does not explain why its demand response assumption is lower than the demand
response estimate in the EPRI study.
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cases, did not take into account recent advances in consumer awareness and
program innovations that have demonstrated the possibility for large

successes” (Joint Comments, Attached as Exhibit TW-3, p. 3).

Q. Where there other, similar studies available from the same period that the

Company could have used instead of, or in addition to, the EPRI Study?

A. Yes. In 2009 McKinsey & Company issued a similar report: entitled “Unlocking

Energy Efficiency in the U.S. Economy”™ (McKinsey Report, Executive Summary
Attached as Exhibit TW-4).). This highly-credible report was widely circulated at
the time it was released. The McKinsey Report does not contain some of the
limitations described above for the EPRI Study, and estimates much higher levels
of cost-effective energy efficiency savings than the EPRI Study. Nationwide, the
McKinsey Report estimates that there is enough cost-effective energy efficiency
to reduce roughly 25 percent of electricity sales by 2020, whereas the EPRI Study
estimates that cost-effective energy efficiency could only reduce 10 percent of
electricity sales by that time.” In other words, the EPRI Study estimates of energy
efficiency savings were only 40 percent of the McKinsey Report estimates.

Q. Were there additional studies available from the same period that the
Company could have used instead of, or in addition to, the EPRI Study?

A. Yes, In June 2009 the Brattle Group prepared an independent national potential

study for the Federal Energy Regulatory Commission, titled “A National
Assessment of Demand Response Potential” (Brattle Study, Executive Summary
Attached as Exhibit TW-5, study). Like the McKinsey Report, this study
estimated significantly higher savings potential than the EPRI Study. The Brattle
Study estimates likely demand response savings under a “Business as Usual”
case, as well as three expanded levels of future demand response implementation.

The Brattle Study found that Kentucky could reduce its peak demand by 2019 by

In addition to this level of cost-effective efficiency savings (the Economic Potential), the EPRI Study
also estimated the portion of this that could likely be achieved through utility energy efficiency
programs (the Achievable Potential). The EPRI Study estimates the Achievable Potential was equal to
cumulative savings of 3.3 percent of electricity sales by 2020. This was the amount the Company used
to determine its energy efficiency savings in the Mitchell analysis.
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roughly one percent under the Business as Usual Case; roughly five percent under
the Expanded Business as Usual Case; roughly 11 percent for the Achievable
Potential Case; and roughly 18 percent for the Full Participation case (Brattle
Study, Executive Summary Attached as Exhibit TW-5, p. 118). All of the three
expanded levels of demand response savings are higher than the peak demand
response savings that the Company assumed in its Mitchell purchase analysis (3.6
percent by 2020).

Please compare the forecast of DSM capacity savings from the Company’s

Mitchell purchase analysis to AEP-East’s forecast of its DSM capacity
savings.

Figure 1 summarizes the Company’s and AEP-East’s projected capacity savings
from DSM programs for 2012 through 2031 (Exhibit SCW-1, p. 7). This figure
presents the capacity savings in terms of the percent of peak demand, in order to

provide a metric that can be compared across utilities of different sizes.

Figure 1: Cumulative Capacity Savings as a Percent of Peak for KYPCo and AEP-East

14%

ememen A B P-F ast
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Capacity Savings as % of Pcak Load (%)
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2012 2014 2016 2018 2020 2022 2024 2026 2028 2030

As the figure shows, the Company expects to increase capacity savings from 2012
through 2017, reaching about four percent of peak load by 2017. Thereafter, the
Company holds savings flat, consistent with its assumption that it will offer a

maintenance level of energy efficiency programs.
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Conversely, AEP-East starts off with a much higher savings as a percent of peak
load. Its program savings begin at around four percent of peak load in 2012, and
continually ramps up through about 2025, when the savings as a percent of load

begin to level out.
Please compare the DSM energy savings from the Company’s Mitchell

purchase analysis to the forecast of DSM energy savings available to AEP-
East.

Figure 2 summarizes the Company’s and AEP-East’s projected energy savings
from DSM programs for 2012 through 2031 (Exhibit SCW-1, p. 7). This figure
presents the energy savings in terms of the percent of energy demand, in order to

provide a metric that can be compared across utilities of different sizes.

Figure 2: Cumulative Energy Savings as a Percent of Sales for KYPCo and AEP-East

7% -
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Energy Savings as % of Sales (%)
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As the figure shows, the Company expects to slowly increase energy savings from
2012 through 2019, reaching a cumulative amount of about 1.5 percent of sales by
2020. Thereafter, the Company holds savings flat, consistent with its assumption
that it will offer a maintenance level of energy efficiency programs. Conversely,
AFEP-East energy savings increase at a much faster rate than the Company’s rate

of savings, reaching 5.5 percent of sales by 2023.
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Q. What do you conclude from this comparison of the Company’s DSM savings
estimates to AEP-East’s savings estimates?

A. This comparison indicates that the Company is significantly understating the
potential for DSM resources in its service territory. The other subsidiaries within
AEP-East are expecting to achieve significantly more savings that KYPCo; there
is no reason that the Company cannot achieve greater savings than it has forecast.’

Q. Do you have other evidence that the Company’s forecast of DSM savings are
overly limited?

A. Yes. Many states are already achieving much higher DSM savings than what the
Company forecasts. As of the 2010 program year, 12 states have achieved annual
energy efficiency savings of roughly one percent or more of retail sales per year.
Some have achieved annual savings of two percent of retail sales per year
(ACEEE, The 2012 Energy Efficiency Scorecard October 2012, Executive
Summary Attached as Exhibit TW-6, p. 31). These savings are for energy
efficiency programs only. For comparison, the Company is assuming that its
energy efficiency programs will save roughly 0.1 to at most 0.3 percent of retail
sales per year through 2020. This is roughly ten percent of what some states are
already achieving.

Q. What reasons does the Company provide for not analyzing greater DSM
savings in its economic analysis of the Mitchell purchase?

A. The Company broadly dismisses DSM resource options by arguing that they
would not be of sufficient magnitude to replace Big Sandy or to be viable
alternatives to the Mitchell purchase (Direct Testimony of Weaver, p. 27; Direct

Testimony of McDermott, p. 10).

Q. Do you agree with this point?

>

No. As I discuss above in Section 4, there is no need for any one resource type to

provide as much capacity and energy as the Mitchell purchase. Instead, a

3 Note that the KYPCo DSM savings are included in the estimates for AEP-East’s DSM savings. If the
KYPCo savings were netted out of the AEP-East savings, then the difference between KYPCo and the
other AEP subsidiaries would be even greater.
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combination of resource types, e.g., DSM, renewables, purchases from existing
gas units, and PJM purchases, can be used to meet the Company’s resource needs
over time. This is one of the fundamental principles of integrated resource
planning and of achieving a least-cost resource portfolio. By contrast, KYPCo’s
logic can lead to a cycle of denial, where a large portion of cost-effective DSM
resources remain untapped simply because they are always viewed as being
insufficient to meet a particular capacity need.

Does the Company provide other reasons why it did not analyze greater
DSM savings in its economic analysis of the Mitchell purchase?

Yes. The Company does not offer DSM programs to its industrial customers.
Therefore, it would be expected to have less energy efficiency savings than its
affiliated utilities in AEP-East (Response to SC 1-39 (h), (j)). The Company also
claims that it has a high prevalence of mining operations, which does not lend

itself to demand reduction (Response to SC 1-39 (k)).

Why does the Company not offer DSM programs to industrial customers?
The DSM provisions in the Kentucky law allow industrial customers to
implement their own DSM measures and thereby avoid paying a charge for the
Company’s DSM programs (KRS 278.285(3)). It is for this reason that the
Company does not offer DSM programs to industrial customers (Response to
SC 2-16).

Do you agree that the Company should not offer industrial customers DSM

programs because they have the option to implement DSM measures on their
own?

No, I do not agree. The company should offer DSM programs to its industrial

customers, for several reasons.

First, the Company has an obligation to provide DSM services to all of its
customers, including industrial customers, in order to offer them one of the best
means of reducing their electric bills. Some industrial customers may not have the
interest or the wherewithal to implement DSM measures on their own, but would

be very interested in obtaining assistance from the utility to do so. Denying these
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customers this option is unfair to them, and limits the extent to which the

Company can implement DSM resources to reduce costs for all customers.

Second, the Company’s logic presumes that essentially all industrial customers
would choose not to participate in its DSM programs if given the option.
However, the Company has no evidence as to the portion of industrial customers
that would choose not to participate in DSM programs, because it does not offer
such programs (Response to SC 2-16). It may well be that the majority of

industrial customers would participate, and a minority would not.

Third, the Kentucky DSM law presumes that a utility will offer industrial
customers DSM programs, where it states that “the commission shall allow
individual industrial customers with energy intensive processes to implement
cost-effective energy efficiency measures in lieu of measures approved as part of
the utility’s demand-side management programs...” (KRS 278.285). To not offer
programs at all is inconsistent with DSM provisions of the Kentucky law.(3)). In
other words, my understanding is that Kentucky law provides for the Commission
to allow individual industrial customers to opt out of programs, not for the utility

to simply fail to offer any such programs.

Fourth, the Company’s approach is inconsistent with industry practice. Utilities
in several states offer industrial opt-out (or, self-direct) programs, but to my
knowledge they all offer industrial customers efficiency programs. This includes
utilities in Ohio, North Carolina, Texas and others. Many of these utilities have a
goal of offering industrial customers efficiency programs that are so well tailored

to customers’ needs that the customers prefer not to opt-out of them. For example:

In Wisconsin, where industrial efficiency programs have historically
been quite strong, no single customer has chosen to take advantage of
the self-direct program. Wisconsin’s policy-makers and administrators
of the [cost-recovery mechanism or] CRM-funded programming
attribute the lack of interest in the self-direct option to industrial
companies’ perceptions that Wisconsin’s Focus on Energy Programs
serve them well and provide benefits equal to or greater than their
individual CRM fees...In Oregon, companies have increasingly
stopped using the self-direct program and instead chose to pay into the
CRM-funded programming offered through the Energy Trust of
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Oregon. Customers have noted that they made the switch to take
advantage of the Energy Trust’s incentives and technical assistance.
(ACEEE, Follow the Leaders: Improving Large Customer Self-Direct
Programs, October 2011, Attached as Exhibit TW-7, p. 17)

Do you think there is likely to be cost-effective energy efficiency
opportunities for industrial customers in Kentucky?

Yes. In 2007 the Governor’s Office of Energy Policy released a study entitled
“An Overview of Kentucky’s Energy Consumption and Energy Efficiency
Potential,” prepared by Kentucky Pollution Prevention Center and the American
Council for an Energy-Efficient Economy (KY DSM Potential Study). This study
evaluated achievable energy efficiency potential for the residential, commercial,
and industrial sectors in Kentucky. The study assessed and combined all energy
savings potential including electricity and natural gas, but presented electricity
savings separately for the industrial sector. The total achievable electricity savings
potential under the “moderately aggressive” scenario is estimated to be 26 percent
in 2017 (K'Y DSM Potential Study, p. 18). In the industrial sector, the study found
a lot of efficiency potential available from pumps, motors, sensors, controls, fans,
compressed air, lighting, and energy information system. For the residential and
commercial sectors, the study found eight percent and seven percent of energy
efficiency potential in 2017, respectively (K'Y DSM Potential Study, pp. 8, 13).
The Company claims that a large portion of its industrial customers are

mining operations, and that these operations do not lend themselves to
demand reduction. Do you agree?

No. A study by the US Department of Energy, demonstrates that there are
significant cost-effective energy efficiency savings available from mining
operations, including coal, minerals and metals mining (US Department of
Energy, “Mining Industry Energy Bandwidth Study, Industrial Technologies
Program, June 2007, Attached as Exhibit TW-8, pp. 21-24).

Please summarize your findings with regard to the Company’s consideration
of DSM resources in its economic analysis of the Mitchell purchase.

The Company has dramatically understated the potential for DSM resources in its
analysis of the Mitchell purchase. Assuming a single level of DSM resources

throughout every scenario does not represent a comprehensive analysis of DSM
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options, and is inconsistent with the fundamental concept of least cost planning
recognized in the Commission’s integrated resource planning and CPCN
standards. The Company’s assumptions regarding that single level of DSM

resources are overly conservative, and significantly understate the DSM potential

- available: whether they are compared relative to their own IRP; relative to similar

affiliated utilities in AEP-East; relative to recent DSM potential studies; and
relative to utilities in other states. The Company analysis clearly does not consider
DSM a priority resource; it barely considers DSM a resource at all. Consequently,
the Company cannot claim that its analysis demonstrates that the Mitchell
purchase would be part of a least-cost plan for the Company.

What do you recommend the Commission do with regard to the Company’s
DSM resource analysis?

First, I recommend that the Commission find that the Company has not
sufficiently considered DSM resources as part of the economic analysis of the
Mitchell purchase, and therefore has not demonstrated that the purchase is part of

a least-cost resource plan.

Second, I recommend the Commission direct the Company to conduct a
comprehensive reassessment of the energy efficiency and demand response
programs that it can implement for the purposes of meeting future resource needs

in the absence of Big Sandy Units 1 and 2.

Third, I recommend that the Commission implement DSM regulations or
guidelines to clarify the policies and practices needed to encourage the Company
to design, plan for, and implement a much broader array of cost-effective energy
efficiency programs in the future. These regulations or guidelines are necessary to
break the DSM planning cycle of denial (described above), so that the Company
will implement more successful and aggressive programs on an on-going basis.
What would you recommend including in such DSM regulations or
guidelines?

The Kentucky DSM regulations or guidelines can draw from the lessons learned
in other states and include a set of policies and practices most likely to promote

successful, cost-effective DSM programs. I recommend that they clarify and
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refine existing DSM policies and include new DSM policies. For example, the
regulations should address: a mechanism to provide the Company with a financial
incentive to implement aggressive, successful DSM programs; provisions to
ensure that all avoided costs are properly estimated and accounted for; provisions
to ensure that DSM programs are properly screened for cost-effectiveness; and
meaningful stakeholder engagement in the DSM planning and regulatory review

process.

CONSIDERATION OF RENEWABLE RESOURCES

Did the Company consider renewable resources in determining the least-cost
alternative to meet its long-term obligations?

No, the Company did not consider renewable resources when evaluating
alternatives to meet its long-term obligations (Response to SC 2-19). The
Company states that “renewable resources cannot provide the capacity and energy
needed to replace Big Sandy 2” (Response to SC 2-19).

Do you agree that it is appropriate to not consider renewable resources as
part of the economic analysis of Mitchell?

No, I do not. First, the Kentucky IRP law requires the Company to evaluate
various resource options including renewables and demand-side programs in its
integrated resource planning (807 K.A.R. 5:058). Also, assessing the potential for
renewable resources as a part of integrated resource planning is standard industry

practice.

Second, the Company’s argument that renewables cannot provide the capacity
and energy to replace Big Sandy 2 is misguided. As noted above for DSM
resources, there is no need for any one type of resource to replace Big Sandy 2 (or
the Mitchell purchase) on its own. A least cost approach will generally arise from
a mix of many different types of resources, including DSM, renewables,
purchases from PJM, combustion turbines, combined cycle plants, and more. The
Company’s logic essentially limits the economic analysis such that the only likely
option for replacing Big Sandy 2 is another large base-load power plant — thereby

excluding a variety of potentially low-cost resources from the analysis.
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Has the Company considered renewable resources in its recent IRP?

Yes. In its 2009 IRP the Company analyzed several types of renewable resources,
and even selected some for its Reference Case Optimal Plan. That plan included
100 MW of wind, as well as biomass co-firing on the two Rockport units and on
Big Sandy Unit 2 (KYPCo 2009 IRP, Exhibit 4-8, p. 4-36, and Section C.2.c, p 4-
7).

The economic conditions for renewable power have changed significantly since
the 2009 IRP. When that IRP was prepared the Company was not expecting that it
would have to replace Big Sandy with new resources. Presumably the Company
was also not aware that many other coal plants in the region would be retired or
retrofitted with environmental controls in response to evolving EPA regulations.
An economic assessment of renewable resources in 2012, in light of the Big
Sandy retirement, would very likely find more cost competitive renewable
resource potential than the Company found in 2009.

Do you expect there to be a significant amount of renewable resources in
Kentucky and the region?

Yes. In 2008 Governor Beshear released a report entitled “Intelligent Energy
Choices for Kentucky’s Future: Kentucky’s 7-Point Strategy for Energy
Independence.” This report calls for an action plan for Kentucky to improve the
quality and security of life for all Kentuckians by creating efficient, sustainable
energy solutions and strategies; by protecting the environment; and by creating a
base for strong economic growth over the long term (Intelligent Energy Choices
for Kentucky’s Future, p. iii). The plan examined in detail renewable resource
potential in the state for wind, biogas, solar PV, hydro power and forest biomass,
and set forth a goal that “[b]y 2025, Kentucky’s renewable energy generation will
triple to provide the equivalent of 1,000 megawatts of clean energy while
continuing to produce safe, abundant, and affordable food, feed and fiber”
(Intelligent Energy Choices For Kentucky’s Future, p. 31). This study suggests
that, at a minimum, the Company should investigate whether some of those
renewable resources could contribute to the long-term, least-cost portfolio of

resources.
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Do you have additional evidence of a significant amount of renewable
resources in Kentucky and the region?

Yes. In 2012 Synapse Energy Economics prepared a study Entitled “Potential
Impacts of a Renewable and Energy Efficiency Portfolio Standard n Kentucky”
(Synapse study). The study evaluates the potential costs, bill impacts and
economic development benefits of such a portfolio standard. The study identifies
roughly 12,000 GWh of renewable generation that could be available to Kentucky
by 2022, including generation from in-state wind, out-of-state wind, biomass,

hydro and solar resources (Synapse Study, pp. 26-27).

CONSIDERATION OF NATURAL GAS RESOURCES

Do natural gas resources play an important role in the economic analysis of
the Mitchell purchase?

Yes. Natural gas power plants play a very critical role in the economic analysis of
the Mitchell purchase (Direct Testimony of Bletzacker, p. 6). First, in the
Company’s analysis nearly all of the alternative scenarios rely heavily on natural
gas power plants instead of the Mitchell purchase. The alternatives to the Mitchell
purchase include replacing Big Sandy 2 with a brownfield natural gas combined
cycle unit; repowering Big Sandy 1 as a natural gas combined cycle unit; and
various combinations of purchases from the PJM market, where the market prices
are very much affected by marginal natural gas plants. The only non-gas resource
alternative to a Mitchell purchase that was considered by the Company is the
retrofitting of Big Sandy 2, which was already determined to be uneconomic. As
noted above, the Company did not consider any new DSM or renewable resources
as alternatives to the Mitchell purchase. Therefore, the Company’s assumptions
and estimates regarding natural gas resources will dramatically affect the outcome
of the Mitchell economic analysis.

Do you have any concerns with the Company’s assumptions and estimates
regarding natural gas resources?

Yes. First, the Company used an out-of-date gas price forecast, which
significantly overstates the price of natural gas and therefore overstates the

economic value of the Mitchell purchase. Second, the Company did not consider
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purchases of or from existing natural gas power plants, thereby excluding one of

the more economic options from it analysis.

Natural Gas Price Forecasts

Please explain why you believe that the Company used an out-of-date gas
price forecast.

The Company’s gas price forecast was prepared on November 29, 2011
(Response to SC 1-9). This was a full year before the Mitchell purchase
application was filed with the Commission. Both current and projected future gas
prices have fallen significantly since then, and therefore it is very important that
economic analyses of electricity purchases use the most recent gas price forecast
available.

Was there a more recent gas price forecast available when the Company
prepared its economic analysis of the Mitchell purchase?

Yes. One of the inputs that the Company used in developing its forecast is the
Energy Information Administration (EIA) Annual Energy Outlook (AEO)
forecast (Direct Testimony of Bletzacker, pp. 4-10). The Company used the EIA
forecast as of May 2011 (Response to KIUC 1-58). This forecast would have been
from the April 2011 version of the EIA Annual Energy Outlook. In June of 2012
the EIA released its 2012 version of the Annual Energy Outlook, with an updated
gas price forecast (EIA Annual Energy Outlook, June 2012). This updated
forecast was available to the Company well before it filed the Mitchell purchase
application in December 2012. The Company should have updated its gas price
forecast for this application, and should have at least considered the more recent
EIA gas price forecast.

Is there a significant difference between the EIA 2011 and the EIA 2012 gas
price forecasts?

Yes. Figure 3 below presents the EIA gas price forecasts from the 2011 AEO and
the 2012 AEO. Note that the gas prices are significantly lower in the 2012 AEO
forecast; for the first ten years the 2012 prices are roughly 10 percent lower than
the 2011 prices. If the Company had used the lower, more recent gas price

forecast, the Mitchell purchase would appear to be comparatively less economic
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than options involving natural gas than in its current economic analysis. The fact
that the Company chose to use an out-of-date forecast that favors its proposed
Mitchell purchase, is a “red flag” suggesting that it may have biased its analysis n
favor of the Mitchell purchase.

Figure 3. AEO Gas Price Forecasts in 2011 and in 2012,
7.0

AFO 2011 (April 2011)

6.0

AEO 2012 (June 2012)
4.0

Gas Price (2010% per mmBlu)

2012 2014 2016 2018 2020 2022 2024 2026 2028 2030

Q. Were there other indications available at the time the Company prepared the

Mitchell purchase analysis that gas prices were likely to be lower than
previously assumed?

A. Yes. The New York Mercantile Exchange (NYMEX) natural gas price futures are

often used as an indication of what the market actors expect for future natural gas
prices, at least over the next ten years. This is an important benchmark of future
gas prices, and should at least be considered when preparing natural gas price

forecasts.

Figure 4 below presents a summary of NYMEX natural gas futures prices that
were available in April 2011 and June 2012 (NYMEX Henry Hub natural gas
futures on April 14, 2011 and on June 8, 2012). Note that these future prices also
indicate a significant reduction in gas price forecasts between 2011 and 2012. In
this case, the more recent futures prices are roughly 33 percent lower than the
older forecast. Again, this suggests that the Company’s older, out-of-date forecast
overstates gas prices, and thereby overstates the economic value of the Mitchell

purchase.
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Figure 4. NYMEX gas futures in 2011 and 2012.
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Is it reasonable to rely entirely upon the EIA forecasts or the NMEX futures
when preparing a gas price forecast?

Not necessarily. There may be other factors to consider when preparing a long-
term natural gas price forecast. However, there is no question that the Company
should have taken a fresh look at its gas price forecast to see if updating it was
warranted. The lower price forecasts in the EIA forecasts and the NYMEX futures
should have been sufficient information for the Company to update its gas price
forecast.

What reason does the Company provide for not updating its gas price
forecast?

The Company does not provide much detail on this point. In response to a data
request, the Company states that “Based on information available at that time, the
Company determined that it was not necessary to update the base case natural gas

forecast” (Response to SC 2-43).

Do you find this explanation compelling?

No. It is standard industry practice to use the most up to date information
available when conducting economic analyses of energy resources, and it is also
widely understood that gas prices can have a significant impact on the economics

of power plants in today’s industry.
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Would using an up to date gas price forecast likely affect the economic
analysis of the Mitchell purchase?

Yes. Even a small change in future natural gas prices can have a significant effect
on the economic analysis of the Mitchell purchase. As noted above, almost all of
the alternatives to the Mitchell purchase were gas-fired power plants. Also,
purchases from the PYM market represent an important option for the Company in
many of its alternative scenarios; and natural gas price forecasts will have a

significant effect on the cost of those purchases.

Existing Natural Gas Power Plants

Did the Company’s economic analysis consider purchases from existing
natural gas resources?

No, it did not. As noted above, all of the scenarios considered by the Company
include some combination of retrofitting Big Sandy, purchasing a portion of
Mitchell, repowering Big Sandy into a new natural gas plant, building a new
natural gas plant, and purchases from the PJM market. While purchases from the
PJM market would naturally include existing natural gas plants, this option is not
the same as purchasing power outside of the market through a contract with an
existing natural gas facility.

Can you provide examples of how the Company might have considered
purchases from existing natural gas power plants?

Yes. Two examples are relevant here. First, the Company could have issued a
request for proposals to solicit bids from utilities and generation companies in the
region. This would solicit bids from existing natural gas resources; or at a
minimum explore whether such resources are available as alternatives to the
Mitchell purchase. I address the role of such a competitive bidding process in the

next section of my testimony.

Second, the Company could have considered purchasing a natural gas resource

from OPCo, instead of the Mitchell purchase.
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Is OPCo divesting itself of its natural gas resources?

Yes. OPCo submitted a Corporate Separation Plan to the Public Utilities
Commission of Ohio (PUCO) that separates its generation assets from its
transmission and distribution business. The OPCo Corporate Separation Plan

includes the following elements:

o The retirement of several of the coal plants on the OPCo system (OPCo’s
Application for Approval of Full Legal Corporate Separation and
Amendment to its Corporate Separation Plan, before the Public Utilities

Commission of Ohio, Case No. 12-1126-EL-UNC, p. 9).

o The sale of the coal-fired Mitchell plant to KYPCo and Appalachian Power
Company (Direct Testimony of Wohnbhas, p. 4).

« The sale of the coal-fired Amos Unit 3 to Appalachian Power Company
(OPCo’s Application for Approval of Full Legal Corporate Separation,

page 9).

o The transfer of the remaining OPCo generation assets to AEP Generation
Resources (OPCo’s Application for Approval of Full Legal Corporate
Separation, p. 4).

Does the transfer of OPCo generation assets to AEP Generation Resources
include the transfer of any natural gas resources?

Yes. The transfer includes the transfer of ownership of OPCo’s Waterford natural
gas-fired plant located in Waterford Ohio (OPCo’s Application for Approval of
Full Legal Corporate Separation, Attachment). It also includes the transfer of
ownership of a purchase power agreement (PPA) for the Lawrenceburg natural
gas-fired power plant located in Lawrenceburg Indiana (OPCo’s Application for
Approval of Full Legal Corporate Separation, p. 4).

Did the Company consider purchasing the Waterford gas-fired plant or the

Lawrenceburg PPA as part of its economic analysis of the Mitchell
purchase?

Not explicitly. In response to a data request, the Company explains that OPCo

“generating assets were not reviewed on a unit by unit basis.” Instead, all of the
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assets of OPCo were “qualitatively screened” to determine which should be
considered along with other viable resource options (Response to SC 1-6).
Would the Waterford plant or the Lawrenceburg PPA be good candidates as
alternatives to the Mitchell purchase?

Yes. These would be natural candidates to investigate as alternatives to the
Mitchell purchase. The Waterford plant is a ten-year old, 922 MW gas-fired plant
with three combustion turbine units and one steam unit. The Lawrenceburg plant
is a nine-year old, 1,232 MW gas fired plant with four combustion turbines and
two steam turbines. Either of these resources could potentially be obtained from
OPCo in the same fashion as the Mitchell purchase. Either of these resources
could provide a very useful benchmark for what the cost of a purchase from an
existing natural gas power plant might be.

Do you have any evidence as to what the price might be to purchase the
Waterford plant or the Lawrenceburg PPA?

In response to a discovery request, the Company states that the book value of the
Waterford plant was $188 million, as of December 21, 2011 (Response to SC 1-
6). If OPCo were to sell the Waterford plant at its net book value, the same basis
that it is using for the Mitchell purchase, the price would be roughly $204/kW.
This is less than one-third of the price that KYPCo is paying for the Mitchell
purchase ($687/kW).

The Company also states that the net book value of the Lawrenceburg plant was
$307 million, as of December 31, 2011 (Response to SC 1-7). If OPCo were to
sell the Lawrenceburg PPA at the plant’s net book value, the same basis that it is
using for the Mitchell purchase, the price would be roughly $307/kW. This is less
than one-half of the price that KYPCo is paying for the Mitchell purchase
($687/kW).

Note for comparison purposes, the Mitchell coal plant was built in 1970, while the
Waterford and Lawrenceburg gas plants are much newer. The commercial

operation dates for Waterford and Lawrenceburg are 2003 and 2004, respectively.
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What are the implications of the fact that the Waterford Lawrenceburg
plants have such lower net book values than the Mitchell plant?

There are several important implications. First, the fact that the Company did not
include the potential purchase of this these resources in its economic analysis of
the Mitchell purchase suggests that its analysis excluded two potentially very low-
cost, feasible alternatives to Mitchell. This is consistent with the points I have
made above about how the Company’s economic analysis includes only a very

limited number of resource alternatives.

Second, the fact that these natural gas resources have such a low net book value
suggests that there may be other, similar natural gas plants in the region that could
sell power to KYPCo at relatively low costs. The Company should have tested
this opportunity through a competitive bidding process, as I discuss in the next

section of my testimony.

Third, the fact that AEP has chosen to transfer the Mitchell plant to KYPCo while
simultaneously transferring a newer, lower-cost gas plant to AEP Generation
Resources suggests that AEP may be trying to benefit its unregulated affiliate at
the expense of its regulated affiliate. This is a significant “red flag” that the
Commission should take note of. Because of the appearance that AEP might be
selling the lowest-cost assets to AEP Generation and the highest-cost assets to
KYPCo, the Company should be required to make very clear demonstration as to
why the Mitchell purchase is economic to KYPCo customers. As I indicate

throughout my testimony, the Company has failed to do so.

THE ROLE OF A COMPETITIVE BIDDING PROCESS

Did the Company issue an RFP to solicit proposals for power purchases as an
alternative or a complement to the Mitchell purchase?

No, it did not (Direct Testimony of McDermott, pp. 10-11).

How does the Company justify not issuing an RFP to solicit proposals for
power purchases?

The Company essentially argues that it did not need to issue an RFP to solicit

proposals for power purchases because its economic analysis achieves the same
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goal. In other words, the assumptions and estimates used by the Company in its
economic analysis were designed to approximate the results that would otherwise
be obtained through a competitive bidding process (Direct Testimony of Pauley,
p. 17; Direct Testimony of McDermott, pp. 11-12). Therefore, the Company
concludes, an RFP would provide no additional useful information (Response to

KIUC 1-72 (c)).

Do you agree with this justification?

No, I do not. First, the Company’s economic analysis 1s very limited to a narrow
set of resource options, as I describe above. The Company has not necessarily
identified all of the potential low-cost energy and capacity resources that might be
solicited in a competitive bidding process, and so the Company cannot claim that
its analysis approximates the likely outcome of such a process. One of the most
glaring omissions from the Company’s set of resource options is the potential for
purchases from existing natural gas-fired power plants, as described in Section 7

of my testimony.

Second, the Company’s economic analysis uses an out-of-date gas price forecast,
significantly overstating the likely price of natural gas, as described in Section 7
of my testimony. Consequently, the Company cannot claim that its economic
analysis approximates the results of a competitive solicitation, because bidders in
such competitive process would certainly use the most up to date gas price
forecasts available. Given that the Company’s forecast overstates the likely price
of gas, a competitive solicitation would very likely indicate that there are more
economic alternatives to the Mitchell purchase than those analyzed by the

Company.

Third, it is standard industry practice to use competitive bidding processes as a
way to provide a check on utility analyses, i.e., a “market test.” One of the
purposes for this market test is to help identify resource options that a utility
might not be aware of. Another purpose 1s to rely upon market actors’
assumptions regarding some key planning factors (e.g., gas prices, CO; prices,

costs of complying with future environmental regulations, risk factors) rather than
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the assumptions used by a utility. Yet another purpose of a market test 1s to
prevent a utility from using planning assumptions or methodologies that might
bias the outcome of the analysis in one way or another. Generally speaking, in a
case where one affiliate is selling a capital asset to a regulated utility affiliate, as
is the case with the Mitchell purchase, it is especially important to provide a
market test to minimize the chance of a bias in the analysis. More importantly, in
this case where there are several red flags suggesting that the Company’s analysis
may be biased in favor of the Mitchell purchase, it is absolutely essential for the

Company to provide a market test of its own.

Fourth, an RFP might help identify potential renewable resources that could be
used as part of the portfolio of resources to replace Big Sandy. As discussed in
Section 6 above, the Company did not include any renewable resources in its
economic analysis of the Mitchell purchase.

Does the Company make any more specific arguments as to why they did not
need to issue an RFP?

Yes. The Company also claims that it is reasonable to assume that a long-term
(minimum 10-20 year term) competitive purchase power agreement would likely
be offered at the cost of a new-build combined-cycle (Direct Testimony of

Weaver, p. 37).

Do you agree with this argument?

No. This argument is overly simplistic. First, the Company could issue an RFP
that solicited competitive proposals for a power contract for less than ten or 20
years. Such a solicitation might be priced at something other than a new-build
combined-cycle, and might produce low-cost proposals that could be used in

conjunction with other resources to meet customer needs over the long-term.

Second, a purchase power agreement can be designed in such a way that it
provides a different type of product than a new-build combined cycle facility. For
example, a purchase power agreement could be designed with prices that are
indexed to PJM market prices, which may therefore be priced differently than

something comparable to a new-build combined-cycle.
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APPROPRIATE ASSET PRICE FOR AFFILIATE TRANSACTIONS

What is the Company proposing to pay for the Mitchell purchase?

According to the direct testimony of Mr. Pauley, the Company is proposing to use
the net book value of the plant as the basis for the Mitchell purchase price (Direct
Testimony of Pauley, p. 16). The Company projects that fifty percent of the net
book value of the plant will be $536 million at the time of the transaction on
December 31, 2013 (Direct Testimony of Pauley, p. 13). The Mitchell purchase
includes 780 MW of capacity (Direct Testimony of Pauley, p. 13), resulting in a
cost of $687/kw for the 50% interest in the Mitchell power plant.

What reasons does the Company provide for using the net book value as the
basis for the price of the Mitchell purchase?

The Company provides three reasons why the Mitchell purchase price should be
based on net book value. First, in his direct testimony Mr. Wohnhas explains that
the Public Utilities Commission of Ohio (PUCO) recently directed OPCo to use
the net book value as the basis for the price in transferring the Mitchell Plant to
AEP Generation Resources, which is the unregulated affiliate of AEP (Direct
Testimony of Wohnhas, pp. 5, 6). Mr. Wohnhas implies that the same approach
should be used for KYPCo’s purchase of Mitchell.

Second, Mr. Wohnhas notes that KYPCo has been paying a share of the Mitchell
costs through the Pool Agreement, and that those payments are cost-based. Mr.
Wohnhas claims that the Mitchell purchase is equivalent to a transfer from OPCo
Company to KYPCo, and that this transfer should use the same net book value

basis as the costs in the Pool Agreement (Direct Testimony of Wohnhas, p. 6).

Third, in response to a Sierra Club discovery request on this topic, the Company
claims that “net book value is a standard transfer price between wholly owned
affiliates” (Response to SC 1-5).

Do you agree that it is appropriate for the Company to pay the net book
value for the Mitchell purchase?

No, I do not. It is standard industry practice, as well as a requirement of Kentucky

law, that when purchasing a capital asset from an affiliate a regulated utility
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should pay the lesser of the market value or the net book value. This approach 1s
necessary to (a) protect the regulated utility’s customers from paying more for an
asset than it is worth, and (b) prevent inappropriate utility transactions, where a
regulated utility pays higher than market value to an affiliate in order to benefit
the affiliate.

Why do you say that it is a requirement of Kentucky law that when

purchasing capital assets from an affiliate a regulated utility should pay the
lesser of the market value or the net book value?

There are several provisions in Kentucky law pertaining to the conduct between a
utility and its affiliates. One of the provisions specifically addresses the pricing
requirements for transactions between a utility and an affiliate. The statute is clear
on this point, stating that:

Services and products provided to the utility by an affiliate shall be

priced at the affiliate’s fully distributed cost, but in no event greater
than the market (KRS 278.2207).

" In the case of the Mitchell purchase, this means that the price for the purchase

should be the lesser of the book value or the market value.

Is it always true that the price for a transfer between an affiliate and a utility
should be at the lesser of market value or book value?

No. It depends upon the context, i.e., who is purchasing from whom. If a utility is
selling a capital asset to an affiliate, then it should charge the greater of the
market value or the net book value of the asset. This approach is necessary to
ensure that the regulated utility customers are fully compensated for their

investment in the capital asset, and to prevent self-dealing between affiliates.
Note that this event is contemplated in the same portion of the Kentucky statute:

Services and products provided by the utility pursuant to a tariff shall
be at the tariffed rate, with nontariffed items priced at the utility’s fully
distributed cost but in no event less than market (KRS 278.2207).

If the context of the Mitchell purchase were reversed, and it were to be provided
by a utility and purchased by an affiliate, it should be priced at the greater of the

market value or the book value. Again, the context matters.
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Are there other provisions of the Kentucky statute that are relevant to this
transaction?

Yes. The statute allows the utility to file an application with the Commission to
deviate from the requirements outlined above. However, “the utility shall have the
burden of demonstrating that the requested pricing is reasonable” (KRS
278.2207).

Is the Company’s proposal for the Mitchell purchase consistent with the
Kentucky statute?

No, it is not. The statute is clear that a when an affiliate transfers an asset to a
utility, the asset must be priced at the lesser of the net book value or the market
value. The Company has not presented a reasonable estimate of the market value
the Mitchell purchase. Without such an estimate, the Commission has no way of
determining whether the Company is complying with this statute and whether the
Mitchell purchase is in Kentucky ratepayers’ interest.

Does the Company claim that the Mitchell purchase is consistent with the
Kentucky statute?

Yes. In its application, the Company claims that “to the extent the statute is
applicable, the Transfer and Assumption Transaction and the Mitchell Plant
Operating Agreement fully comply with the requirements or KRS 278.2207 and
the other provisions of KRS 278.2201 et seq.13 (Application, page 14).

When pressed further on this issue in a discovery request, the Company claims
that with regard to KRS 278.2207 “[t]o the extent that this provision is applicable
to an asset transfer of this nature, the assets are transferring to Kentucky Power at
their net book value. See also Page 37 of Company Witness Weaver’s testimony.
Where he explains that the proposed transfer when compared to a portfolio that
initially relies on a market-based solution over the long-term economic study

period” (AG 1-5).

On page 37 of his testimony, Company Witness Weaver claims that the Company
“effectively considered” a market option/view in its economic analysis of the

Mitchell purchase. He notes that based on “indicative” evaluations of “the cost of

Direct Testimony of Tim Woolf Page 44



OO0 3 Y b W

10

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

>

a new-build CC, for instance, it was determined that such options would likely

exceed the cost of the Mitchell generating asset transfer.”

Do you agree with the Company’s arguments on these points?

No, I do not. First, the Company has not provided a direct, thorough comparison
of the net book value of the Mitchell purchase to its market value. Such a
comparison is necessary to demonstrate that the net book value is the appropriate
transfer price for the Mitchell purchase. Mr. Weaver’s testimony on page 37 is a
discussion of the merits of not conducting an RFP to evaluate the economics of
the Mitchell purchase; not a comparison of the net book value to the market value

of the Mitchell purchase.

Second, and more importantly, the Company’s economic analysis of the Mitchell
purchase is wholly inadequate to demonstrate what the market value of what the
purchase is likely to be. As discussed above, the Company’s economic
assessment of the Mitchell purchase has several flaws and limitations which make
it unreliable on this point. Most notably, the Company used an out-of-date gas
price forecast that favors the Mitchell purchase; the Company did not conduct a
competitive bidding process to provide a market test of the economics of the
Mitchell purchase; and the Company chose to ignore the potential value of the
Waterford natural gas plant or the Lawrenceburg natural gas purchase agreement
as economic alternatives to the Mitchell purchase. Furthermore, Weaver’s
testimony on page 37 refers to a new-build gas combined-cycle unit, which
cannot provide a reasonable comparison to the market value of a 30-year old coal
plant.

Do you expect the market value of the Mitchell purchase to be less than the
book value?

Yes. Several recent power plant sales indicate that the current market value of
coal plants is well below the $687/kW price that the Company is proposing to
purchase Mitchell for. I have not conducted an assessment of the details of these
recent power plant sales, but even a cursory review of information provided in the
recent trade press indicates that the price of the Mitchell purchase is likely to be

well above its market value.

Direct Testimony of Tim Woolf Page 45



fum—

o 0 N N bW

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24
25

26
27
28

For example, on August 9, 2012 Exelon Power announced that it would sell three
of its Maryland power plants it had acquired in its merger with Constellation
Energy Group. The three power plants, which were collectively 80 percent coal-
fired, were sold for $400 million, which is equal to roughly $151/kW (Excelon
Press Release, April 9, 2012). It is noteworthy that two years before the sale the
owners of these plants invested $1 billion retrofitting the plants with
environmental controls in anticipation of federal environmental regulations.
Despite these large capital investments, these coal plants were sold for roughly

22 percent of the price that the Company is paying for the Mitchell purchase.

As another example, Dominion recently announced the sale of its Kincaid,
Brayton Point and Elwood plants to Energy Capital Partners. This price of this
sale was estimated to be roughly $158/kW (Dominion Press Release, March 11,
2013). Most of these plants have already installed scrubbers. Again, these coal
plants were sold for roughly 23 percent of the price that the Company is paying
for the Mitchell purchase.
Are the provisions in the Kentucky affiliate transaction statutes consistent
with your understanding of industry practice on this issue?
Yes, they are. For example, the National Association of Regulatory
Commissioners (NARUC) has issued Guidelines for Cost Allocation and Affiliate
Transactions (Guidelines) that address a variety of affiliate transaction issues.
These Guideline are attached to my testimony as Exhibit TW-2. With regard to
the transfer of capital assets, the NARUC Guidelines say that:

Generally, the transfer of capital assets from the utility to its non-

regulated affiliate should be at the greater of prevailing market price or
net book value, except as otherwise required by law or regulation.

Generally, transfer of assets from an affiliate to the utility should be at
the lower of prevailing market price or net book value, except as
otherwise required by law or regulation.

Auvailable at : hitp://www.exeloncorp.com/newsroonyPR_20120809_EXC_Mdcoalplantsale.aspx.
Auvailable at: http:/dom.mediaroom.com/2013-03-11-Dominion-To-Sell-Three-Merchant-Power-
Stations-To-Energy-Capital-Partners.

5

Direct Testimony of Tim Woolf Page 46



[N I

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

28

>

To determine prevailing market value, an appraisal should be required
at certain value thresholds as determined by regulators (NARUC
Guidelines, Attached as Exhibit TW-2, Section D.3).

Again, the Mitchell purchase is a transfer from an affiliate to a utility, and thus the
price should be based on the lower of prevailing market price or the net book

value.

Are there other portions of the NARUC Guidelines that are pertinent here?
Yes. In the introduction to the Affiliate Transaction section, the NARUC
Guidelines state the following:

The affiliate transactions pricing guidelines are based on two

assumptions. First, affiliate transactions raise the concern of self-

dealing where market forces do not necessarily drive prices. Second,

utilities have a natural business incentive to shift costs from non-

regulated competitive operations to regulated monopoly operations

since recovery is more certain with captive ratepayers (NARUC
Guidelines, Attached as Exhibit TW-2, Section D).

I cite this part of the NARUC Guidelines here because it is important that the
Commission view the proposed Mitchell purchase in this context. AEP has a
choice between selling the Mitchell plant to an unregulated subsidiary (AEP
Generation Resources), or to regulated utility subsidiaries (KYPCo and
Appalachian Power Company). They have chosen to do the latter, which raises
the concern that AEP may be selling its less economic, or even uneconomic, plant
to its regulated monopoly operations with captive ratepayers. In such a context, it
is important that (a) the Commission be especially vigilant about prohibiting the
purchase of an uneconomic resource, and (b) the Company provide a complete
demonstration that its proposed purchase will benefit their customers and is in the
public interest. The only way to make this demonstration is to show that the

purchase price is no higher than the market value of the purchase.
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The Company claims that the Mitchell purchase price should be based on the
net book value of the plant because that was the value required by PUCO for
the transaction between OPCo and AEP Generation Resources. Do you
agree?

No, I do not agree. First, the Commission has an obligation to protect the
electricity customers of Kentucky, and in this instance the customers of KYPCo.
This means determining that the price for the Mitchell purchase does not exceed
the market value. The recommendation of PUCO is not relevant to this

determination.

Second, the sale of generation assets by OPCo to AEP Generation Resources was
in a different context than the Mitchell purchase, and thus should be treated
differently. As indicated in both the Kentucky affiliate transactions statute cited
above and the NARUC Guidelines cited above, context matters very much. In the
case where a utility sells capital assets to an affiliate (i.e., OPCo sale to AEP
Generation Resources), the purchase price should be the greater of market value
or net book value, while in the case where an affiliate sells capital assets to a
utility (i.e., the KYPCo Mitchell purchase) the purchase price should be the lesser
of market value or book value. Therefore, the Commission is not bound by the
purchase price that was allowed by PUCO.

The Company claims that the Mitchell purchase price should be based on the
net book value of the plant because that is consistent with the approach used

when KYPCo paid for a portion of the Mitchell plant through the Pool
Agreement. Do you agree?

No, I do not agree. Again, this is a very different context and thus does not bind
the Company or the Commission to a price based on the net book value. Under
the Pool Agreement, there were no affiliate transactions between competitive and
non-competitive or regulated and non-regulated affiliates. Instead, it was an
agreement between several utilities about joint planning, construction and
operation of power plants. In that context, it is standard industry practice and
completely appropriate to share costs on the basis of cost-of-service. The
approach used in sharing costs in the Pool Agreement should have no bearing on

the price for the Mitchell purchase.
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Please summarize your findings and recommendations with regard to the
price of the Mitchell purchase.

The Mitchell purchase is an affiliate transaction; it is essentially a sale from an
affiliate to a regulated utility. As such it should comply with Kentucky law and
mdustry practice regarding affiliate transactions. Both the law and industry
practice are clear that the price for a transfer of capital assets from an affiliate to a
utility should be at the lesser of market value or net book value. The Company has
not demonstrated that this is the case, or even presented an estimate of the market
value for this purpose. Therefore, I recommend that the Commission not approve

the Mitchell purchase.

More importantly, because this is an affiliate transaction, the Commission should
be especially vigilant about preventing any sort of favoritism toward the affiliate
at the expense of KYPCo ratepayers. This means that the Commission should
apply greater scrutiny, and require a more complete demonstration from the
Company, on all of the key issues addressed in this proceeding. This would
include not only the Mitchell purchase price, but also the economic evaluation of
the Mitchell purchase; the extent to which the Company considered alternatives to
the Mitchell purchase, including DSM resources, renewable resources and natural
gas resources; the use of a market test for Mitchell through a competitive bidding
process; and the gas price forecast used in the economic analysis of Mitchell. As
discussed in my testimony above, the Company has indicated a clear bias toward
the Mitchell purchase on every one of these key issues. This bias creates a big

warning sign that the Commission should not ignore.

Does this conclude your pre-filed testimony?

Yes, it does.
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Tim Woolf

Vice President
Synapse Energy Economics, Inc.
485 Massachusetts Avenue, Suite 2, Cambridge, MA 02139
(617) 453-7031 o fax: (617)-661-0599
twoolf@synapse-energy.com

PROFESSIONAL EXPERIENCE

Synapse Energy Economics Inc., Cambridge, MA. Vice President, 2011 to present.

Provides expert consulting on the economic, regulatory, consumer, environmental, and public
policy implications of the electricity and gas industries. The primary focus of work includes
technical and economic analyses, electric power system planning, climate change strategies,
energy efficiency programs and policies, renewable resources and related policies, power plant
performance and economics, air quality, and many related aspects of consumer and
environmental protection.

Massachusetts Department of Public Utilities, Boston, MA. Commissioner, 2007- 2011.
Oversaw a significant expansion of clean energy policies as a consequence of the Massachusetts
Green Communities Act, including an aggressive expansion of ratepayer-funded energy
efficiency programs; the implementation of decoupled rates for electric and gas companies; an
update of the DPU energy efficiency guidelines; the promulgation of net metering regulations;
review of smart grid pilot programs; and review of long-term contracts for renewable power.
Oversaw six rate case proceedings for Massachusetts electric and gas companies. Played an
influential role in the development of price responsive demand proposals for the New England
wholesale energy market. Served as President of the New England Conference of Public Utility
Commissioners from 2009-2010. Served as board member on the Energy Facilities Siting Board
from 2007-2010. Served as co-chair of the Steering Committee for the Northeast Energy
Efficiency Partnership’s Regional Evaluation, Measurement and Verification Forum.

Synapse Energy Economics Inc., Cambridge, MA. Vice President, 1997-2007.

Tellus Institute, Boston, MA. Senior Scientist, Manager of Electricity Program, 1992-1997.
Association for the Conservation of Energy, London, England. Research Director, 1991-1992.
Massachusetts Department of Public Utilities, Boston, MA. Staff Economist, 1989-1990.
Massachusetts Office of Energy Resources, Boston, MA. Policy Analyst, 1987-1989.

Energy Systems Research Group, Boston, MA. Research Associate, 1983-1987.

Union of Concerned Scientists, Cambridge, MA. Energy Analyst, 1982-1983.

EDUCATION

Masters, Business Administration. Boston University, Boston, MA, 1993.
Diploma, Economics. London School of Economics, London, England, 1991.
B.S., Mechanical Engineering. Tufts University, Medford, MA, 1982.

B.A., English. Tufts University, Medford, MA, 1982.
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TESTIMONY

Nova Scotia Utility and Review Board (Matter No. M04819). Direct testimony regarding
Efficiency Nova Scotia Corporation’s Electricity Demand Side Management Plan for 2013-2015.
On behalf of Counsel to Nova Scotia Utility and Review Board. May 22, 2012.

Missouri Office of Public Counsel (Docket No. EO-2011-0271). Rebuttal testimony regarding
IRP rule compliance. On behalf of Missouri Office of the Public Counsel. October 28, 2011.

Nova Scotia Utility and Review Board (Matter No. M03669). Direct testimony regarding
Efficiency Nova Scotia Corporation’s Electricity Demand Side Management Plan for 2012. On
behalf of Counsel to Nova Scotia Utility and Review Board. April §, 2011.

Rhode Island Public Utilities Commission (Docket No. 3790). Direct testimony regarding
National Grid’s Gas Energy Efficiency Programs. On behalf of the Division of Public Utilities
and Carriers. April 2, 2007.

Rhode Island Public Utilities Commission (Docket No. 3765). Surrebuttal testimony
regarding National Grid’s Renewable Energy Standard Procurement Plan. On behalf of the
Division of Public Utilities and Carriers. February 20, 2007.

Rhode Island Public Utilities Commission (Docket No. 3765). Direct testimony regarding
National Grid’s Renewable Energy Standard Procurement Plan. On behalf of the Division of
Public Utilities and Carriers. January 17, 2007.

Minnesota Public Utilities Commission (Docket Nos. CN-05-619 and TR-05-1275). Direct
testimony regarding the potential for energy efficiency as an alternative to the proposed Big
Stone II coal project. On behalf of the Minnesota Center for Environmental Advocacy, Fresh
Energy, Izaak Walton League of America, Wind on the Wires and the Union of Concerned
Scientists. November 29, 2006.

Rhode Island Public Utilities Commission (Docket No. 3779). Oral testimony regarding the
settlement of Narragansett Electric Company’s 2007 Demand-Side Management Programs. On
behalf of the Division of Public Utilities and Carriers. November 24, 2006.

Nevada Public Utilities Commission (Docket Nos. 06-04002 & 06-04005). Direct testimony
regarding Nevada Power Company’s and Sierra Pacific Power Company’s Renewable Portfolio
Standard Annual Report. On behalf of the Nevada Bureau of Consumer Protection. October 26,
2006

Nevada Public Utilities Commission (Docket No. 06-06051). Direct testimony regarding
Nevada Power Company’s Demand-Side Management Plan in the 2006 Integrated Resource
Plan. On behalf of the Nevada Bureau of Consumer Protection. September 13, 2006.

Nevada Public Utilities Commission (Docket Nos. 06-03038 & 06-04018). Direct testimony
regarding the Nevada Power Company’s and Sierra Pacfici Power Company’s Demand-Side
Management Plans. On behalf of the Nevada Bureau of Consumer Protection. June 20, 2006.

Nevada Public Utilities Commission (Docket No. 05-10021). Direct testimony regarding the
Sierra Pacific Power Company’s Gas Demand-Side Management Plan. On behalf of the Nevada
Bureau of Consumer Protection. February 22, 2006.
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South Dakota Public Utilities Commission (Docket No. EL04-016). Direct testimony
regarding the avoided costs of the Java Wind Project. On behalf of the South Dakota Public
Utilities Commission Staff. February 18, 2005.

Rhode Island Public Utilities Commission (Docket No. 3635). Oral testimony regarding the
settlement of Narragansett Electric Company’s 2005 Demand-Side Management Programs. On
behalf of the Division of Public Utilities and Carriers. November 29, 2004.

British Columbia Utilities Commission. Direct testimony regarding the Power Smart programs
contained in BC Hydro’s Revenue Requirement Application 2004/05 and 2005/06. On behalf of
the Sierra Club of Canada, BC Chapter. April 20, 2004.

Maryland Public Utilities Commission (Case No. 8973). Oral testimony regarding proposals
for the PJM Generation Attributes Tracking System. On behalf of the Maryland Office of
People's Counsel. December 3, 2003.

Rhode Island Public Utilities Commission (Docket No. 3463). Oral testimony regarding the
settlement of Narragansett Electric Company’s 2004 Demand-Side Management Programs. On
behalf of the Division of Public Utilities and Carriers. November 21, 2003,

California Public Utilities Commission (Rulemaking 01-10-024). Direct testimony regarding
the market price benchmark for the California renewable portfolio standard. On behalf of the
Union of Concerned Scientists. April 1, 2003.

Québec Régie de I'énergie (Docket R-3473-01). Direct testimony of Timothy Woolf and Philp
Raphals regarding Hydro-Québec’s Energy Efficiency Plan: 2003-2006. On behalf of
Regroupment national des Conseils régionaux de I’environnement du Québec. February 5, 2003.

Connecticut Department of Public Utility Control (Docket No. 01-10-10). Direct testimony
regarding the United [lluminating Company’s service quality performance standards in their
performance-based ratemaking mechanism. On behalf of the Connecticut Office of Consumer
Counsel. April 2, 2002.

Nevada Public Utilities Commission (Docket No. 01-7016). Direct testimony regarding the
Nevada Power Company’s Demand-Side Management Plan. On behalf of the Bureau of
Consumer Protection, Office of the Attorney General. September 26, 2001.

US Department of Energy (Docket EE-RM-500). Oral testimony at a public hearing on
marginal price assumptions for assessing new appliance efficiency standards. On behalf of the
Appliance Standards Awareness Project. November 2000.

Connecticut Department of Public Utility Control (Docket No. 99-09-03 Phase II). Direct
testimony on Connecticut Natural Gas Company’s proposed performance-based ratemaking
mechanism. On behalf of the Connecticut Office of Consumer Counsel. September 25, 2000.

Mississippi Public Service Commission (Docket No. 96-UA-389). Oral testimony on
generation pricing and performance-based ratemaking. On behalf of the Mississippi Attorney
General. February 16, 2000.

Delaware Public Service Commission (Docket No. 99-328). Direct testimony on maintaining
electric system reliability. On behalf of the Public Service Commission Staff. February 2, 2000.
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New Hampshire Public Service Commission (Docket No. 99-099 Phase II). Oral testimony
on standard offer services. On behalf of the Campaign for Ratepayers Rights. January 14, 2000.

West Virginia Public Service Commission (Case No. 98-0452-E-GI). Rebuttal testimony on
codes of conduct. On behalf of the West Virginia Consumer Advocate Division. July 15, 1999.

West Virginia Public Service Commission (Case No. 98-0452-E-GI). Direct testimony on
codes of conduct and other measures to protect consumers in a restructured electricity industry.
On behalf of the West Virginia Consumer Advocate Division. June 15, 1999.

Massachusetts Department of Telecommunications and Energy (DPU/DTE 97-111). Direct
testimony on Commonwealth Electric Company’s energy efficiency plan, and the role of
municipal aggregators in delivering demand-side management programs. On behalf of the Cape
and Islands Self-Reliance Corporation. January 1998.

Delaware Public Service Commission (DPSC 97-58). Direct testimony on Delmarva Power
and Light’s request to merge with Atlantic City Electric. On behalf of the Delaware Public
Service Commission Staff. May 1997.

Delaware Public Service Commission (DPSC 95-172). Oral testimony on Delmarva’s
integrated resource plan and DSM programs. On behalf of the Delaware Public Service
Commission Staff. May 1996.

Colorado Public Utilities Commission (SA-531EG). Direct testimony on impact of proposed
merger on DSM, renewable resources and low-income DSM. On behalf of the Colorado Office
of Energy Conservation. April 1996.

Colorado Public Utilities Commission (3I-199EG). Direct testimony on impacts of increased
competition on DSM, and recommendations for how to provide utilities with incentives to
implement DSM. On behalf of the Colorado Office of Energy Conservation. June 1995.

Colorado Public Utilities Commission (SR-071E). Oral testimony on the Commission's
integrated resource planning rules. On behalf of the Colorado Office of Energy Conservation.
July 1995.

Colorado Public Utilities Commission (3I-098E). Direct testimony on the Public Service
Company of Colorado's DSM programs and integrated resource plans. On behalf of the
Colorado Office of Energy Conservation. April 1994.

REPORTS

Woolf T., E. Malone, L. Schwartz, J. Shenot, A Framework for Evaluating the Cost-
Effectiveness of Demand Response. Synapse Energy Economics and Regulatory Assistance
Project for the National Forum on the National Action Plan on Demand Response: Cost-
effectiveness Working Group, February 2013.

Woolf T., W. Steinhurst, E. Malone, K. Takahashi, Energy Efficiency Cost-Effectiveness
Screening: How to Properly Account for ‘Other Program Impacts’ and Environmental
Compliance Costs. Synapse Energy economics for the Regulatory Assistance Project and the
Vermont Housing Conservation Board, November 2012.
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Woolf T., M. Whited, T. Vitolo, K. Takahashi, D. White, Indian Point Replacement Analysis: A
Clean Energy Roadmap. A Proposal for Replacing the Nuclear Plant with Clean, Sustainable
Energy Resource. Synapse Energy Economics for the Natural Resources Defense Council and
Riverkeeper, October 2012.

Keith G., T. Woolf, K. Takahashi, 4 Clean Electricity Vision for Long Island: Supplying 100%
of Long Island's Electricity Needs with Renewable Power. Synapse Energy Economics for
Renewable Energy Long Island, August 2012.

Woolf T., Best Practices in Energy Efficiency Program Screening: How to Ensure that the Value
of Energy Efficiency is Properly Accounted For. Synapse Energy Economics for National Home
Performance Council, July 2012.

Woolf T., J. Kallay, E. Malone, T. Comings, M. Schultz, J. Conyers, Commercial & Industrial
Customer Perspectives on Massachusetts Energy Efficiency Programs. Synapse Energy
Economics for the Massachusetts Energy Efficiency Advisory Council, April 2012.

Woolf T., M. Wittenstein, R. Fagan, Indian Point Energy Center Nuclear Plant Retirement
Analysis. Synapse Energy Economics for Natural Resources Defense Council, and Riverkeeper,
October 2011.

Woolf T., V. Sabodash, B. Biewald, Equipment Price Forecasting in Energy Conservation
Standards Analysis. Synapse Energy Economics for Appliance Standards Awareness Project, and
Natural Resources Defecse Council, March 2011.

Johnston L., E. Hausman, A. Sommer, B. Biewald, T. Woolf, D. Schlissel, A. Rochelle, D.
White, Climate Change and Power: Carbon Dioxide Emission Costs and Electricity Resource
Planning. Synapse Energy Economics for the Tallahassee Electric Utility, March 2007.

Woolf T., Cape Light Compact Energy Efficiency Plan 2007-2012: Providing Comprehensive
Energy Efficiency Services to Communities on Cape Cod and Martha’s Vineyard. Synapse
Energy Economics for the Cape Light Compact, February 2007.

Woolf T., A. Sommer, Comments on the Potential for Energy Efficiency Resources to Meet the
Demand for Electricity in North Carolina. Synapse Energy Economics for the Southern Alliance
for Clean Energy, submitted to the North Carolina Utilities Commission, Docket E-100, Sub
110, February 2007.

Woolf T., Review of the District of Columbia Reliable Energy Trust Fund and Natural Gas Trust
Fund Working Group and Regulatory Processes, Synapse Energy Economics for the District of
Columbia Office of People's Counsel, January 2007.

Woolf T., Cape Light Compact Annual Report on Energy Efficiency Activities in 2005. Synapse
Energy Economics for the Cape Light Compact, sumbitted to the Massachusetts Department of
Telecommunications and Energy and the Massachusetts Division of Energy Resources, July
2006.

Steinhurst W., T. Woolf, A. Sommer, K. Takahashi, P. Chernick, J. Wallach, Integrated
Portfolio Management in a Restructured Supply Market. Synapse Energy Economics and
Resource Insight for the Ohio Office of Consumer Counsel, June 2006.
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Peterson P., D. Hurley, T. Woolf, B. Biewald, ncorporating Energy Efficiency into the ISO-New
England Forwared Capacity Market. Synapse Energy Economics for Conservation Services
Group, June 2006.

Fagan R., A. Napoleon, A. Rochelle, A. Sommer, W. Steinhurst, D. White, K. Takahashi, Study
of Potential Mohave Alternative/Complementary Generation Resources. Pursuant to CPUC
Decision 04-12-016, Synapse Energy Economics for Southern California Edison, with Sargent
and Lundy, November 2005.

Woolf T., D. White, C. Chen, A. Sommer, Potential Cost Impacts of a Renewable Portfolio
Standard in New Brunswick. Synapse Energy Economics for the New Brunswick Department of
Energy, October 2005.

Woolf T., K. Takahashi, G. Keith, A. Rochelle, P. Lyons, Feasibilty Study of Alternative Energy
and Advanced Energy Efficiency Technologies for Low-Income Housing in Massachusetts.
Synapse Energy Economics for the Low-Income Affordability Network, Action for Boston
Community Development, and Action Inc., with Zapotec Energy, August 2005.

Woolf T., The Cape Light Compact Energy Efficiency Plan: Phase III 2005-2007: Providing
Comprehensive Energy Efficiency Services to Communities on Cape Cod and Martha’s
Vineyard. Synapse Energy Economics for the Cape Light Compact, April 2005.

Woolf T., Review of Avoided Costs Used in Minnesota Electric Utility Conservation
Improvement Programs. prepared for the Minnesota Office of Legislative Auditor, November
2004.

Woolf T., NEEP Strategic Initiative Review: Qualittive Assessment and Initiative Ranking for the
Residential Sector. Synapse Energy Economics for the Northeast Energy Efficiency Partnerships,
Inc., October 2004.

Woolf T., 4 Balanced Energy Plan for the Interior West. Synapse Energy Economics for the
Hewlett Foundation Energy Series, with Western Resource Advocates and Tellus Institute, May
2004.

Steinhurst W., P. Chernick, T. Woolf, J. Plunkett, C. Chen, OCC Comments on Alternative
Transitional Standard Offer. Synapse Energy Economics for the Connecticut Office of
Consumer Counsel, October 2003,

Woolf T., Potential Cost Impacts of a Vermont Renewable Portfolio Standard. Synapse Energy
Economics for the Vermont Public Service Board, presented to the Vermont RPS Collaborative,
October 2003.

Biewald B., T. Woolf, A. Rochelle, W. Steinhurst, Portfolio Management: How to Procure
Electricity Resources to Provide Reliable, Low-Cost, and Efficient Electricity Services to All
Retail Customers. Synapse Energy Economics for the Regulatory Assistance Project and the
Energy Foundation, October 2003.
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Woolf T., G. Keith, D. White, M. Drunsic, M. Ramiro, J. Ramey, J. Levy, P. Kinney, S. Greco,
K. Knowlton, B. Ketcham, C. Komanoff, D. Gutman, Air Quality in Queens. Cleaning Up the
Air in Queens County and Neighboring Regions. Synapse Energy Economics, Konheim &
Ketcham,and Komanoff Energy Associates for a collaboration of Natural Resources Defense
Council, Keyspan Energy, and the Coalition Helping to Organize a Kleaner Environment, May
2003.

Chen C., D. White, T. Woolf, L. Johnston, The Maryland Renewable Portfolio Standard: An
Assessment of Potential Cost Impacts. Synapse Energy Economics for the Maryland Public
Interest Research Group, March 2003.

Woolf T., The Cape Light Compact Energy Efficiency Plan: Phase II 2003-2007: Providing
Comprehensive Energy Efficiency Services to Communities on Cape Cod and Martha’s
Vineyard. Synapse Energy Economics for the Cape Light Compact, with Cort Richardson, the
Vermont Energy Investment Corporation, and Optimal Energy Incorporated, March 2003.

Woolf T., Green Power and Energy Efficiency Opportunities for Municipalities in
Massachusetts: Promoting Community Involvement in Energy and Environmental Decisions.
Synapse Energy Economics for the Massachusetts Energy Consumers Alliance, May 2002.

Woolf T., The Energy Efficiency Potential in Williamson County, Tennessee: Opportunities for
Reducing the Need for Transmission Expansion. Synapse Energy Economics for the Harpeth
River Watershed Association and the Southern Alliance for Clean Energy, April 2002.

Woolf T., Electricity Restructuring Activities in the US: A Survey of Selected States. Synapse
Energy Economics for the Arizona Corporation Commission Utilities Division Staff, March
2002.

Woolf T., Powering the South: A Clean and Affordable Energy Plan for the Southern United
States. Synapse Energy Economics with and for the Renewable Energy Policy Project and a
coalition of Southern environmental advocates, January 2002.

Johnston L., G. Keith, T. Woolf, B. Biewald, E. Gonin, Survey of Clean Power and Energy
Efficiency Programs. Synapse Energy Economics for the Ozone Transport Commission, January
2002.

Woolf T., Proposal for a Renewable Portfolio Standard for New Brunswick. Synapse Energy
Economics for the Conservation Council of New Brunswick, presented to the New Brunswick
Market Destgn Committee, December 2001.

Woolf T., G. Keith, D. White, F. Ackerman, 4 Retrospective Review of FERC’s Environmental
Impact Statement on Open Transmission Access. Synapse Energy Economics and the Global
Development and Environmental Institute for the North American Commission for

Environmental Cooperation, with the Global Development and Environment Institute, October
2001.

Woolf T., Repowering the Midwest: The Clean Energy Development Plan for the Heartland.
Synapse Energy Economics for the Environmental Law and Policy Center and a coalition of
Midwest environmental advocates, February 2001.
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Woolf T., B. Biewald, D. Allen, D. White, L. Johnston, Marginal Price Assumptions for
Estimating Customer Benefits of Air Conditioner Efficiency Standards. Synapse Energy
Economics for the Appliance Standards Awareness Project, comments on the Department of

Energy’s proposed rules for efficiency standards for central air conditioners and heat pumps,
December 2000.

Woolf T., The Cape Light Compact Energy Efficiency Plan: Providing Comprehensive Energy
Efficiency Services to Communities on Cape Cod and Martha’s Vineyard. Synapse Energy
Economics for the Cape Light Compact, November 2000.

Woolf T., Comments of the Citizens Action Coalition of Indiana, Workshop on Alternatives to
Traditional Generation Resources, June 2000.

Woolf T., Investigation into the July 1999 Outages and General Service Reliability of Delmarva
Power & Light Company. Synapse Energy Economics for the Delaware Public Service
Commission Staff, with Exponent Failure Analysis, Docket No. 99-328, February 2000.
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Guidelines for Cost Allocations and Affiliate Transactions:

The following Guidelines for Cost Allocations and Affiliate Transactions (Guidelines) are intended
to provide guidance to jurisdictional regulatory authorities and regulated utilities and their affiliates
in the development of procedures and recording of transactions for services and products
between a regulated entity and affiliates. The prevailing premise of these Guidelines is that
allocation methods should not result in subsidization of non-reguiated services or products by
regulated entities unless authorized by the jurisdictional regulatory authority. These Guidelines
are not intended to be rules or regulations prescribing how cost allocations and affiliate
transactions are to be handled. They are intended to provide a framework for regulated entities
and regulatory authorities in the development of their own policies and procedures for cost
allocations and affiliated transactions. Variation in regulatory environment may justify different
cost allocation methods than those embodied in the Guidelines.

The Guidelines acknowledge and reference the use of several different practices and
methods. It is intended that there be latitude in the application of these guidelines, subject to
regulatory oversight. The implementation and compliance with these cost allocations and affiliate
transaction guidelines, by regulated utilities under the authority of jurisdictional regulatory
commissions, is subject to Federal and state law. Each state or Federal regulatory commission
may have unique situations and circumstances that govern affiliate transactions, cost allocations,
and/or service or product pricing standards. For example, The Public Utility Holding Company Act
of 1935 requires registered holding company systems to price "at cost" the sale of goods and
services and the undertaking of construction contracts between affiliate companies.

The Guidelines were developed by the NARUC Staff Subcommittee on Accounts in
compliance with the Resolution passed on March 3, 1998 entitied "Resolution Regarding Cost
Allocation for the Energy Industry” which directed the Staff Subcommittee on Accounts together
with the Staff Subcommittees on Strategic Issues and Gas to prepare for NARUC's consideration,
"Guidelines for Energy Cost Allocations.” In addition, input was requested from other industry
parties. Various levels of input were obtained in the development of the Guidelines from the
Edison Electric Institute, American Gas Association, Securities and Exchange Commission, the
Federal Energy Regulatory Commission, Rural Utilities Service and the National Rural Electric
Cooperatives Association as well as staff of various state public utility commissions.

In some instances, non-structural safeguards as contained in these guidelines may not be
sufficient to prevent market power problems in strategic markets such as the generation market.
Problems arise when a firm has the ability to raise prices above market for a sustained period
and/or impede output of a product or service. Such concerns have led some states to develop
codes of conduct to govern relationships between the regulated utility and its non-regulated
affiliates. Consideration should be given to any "unique" advantages an incumbent utility would
have over competitors in an emerging market such as the retail energy market. A code of conduct
should be used in conjunction with guidelines on cost allocations and affiliate transactions.

A. DEFINITIONS
1. Affiliates - companies that are related to each other due to common ownership or control.

2. Attestation Engagement - one in which a certified public accountant who is in the practice of
public accounting is contracted to issue a written communication that expresses a conclusion
about the reliability of a written assertion that is the responsibility of another party.




3. Cost Allocation Manual (CAM) - an indexed compilation and documentation of a company's
cost allocation policies and related procedures.

4. Cost Allocations - the methods or ratios used to apportion costs. A cost allocator can be based
on the origin of costs, as in the case of cost drivers; cost-causative linkage of an indirect nature;
or one or more overall factors (also known as general allocators).

5. Common Costs - costs associated with services or products that are of joint benefit between
regulated and non-regulated business units.

6. Cost Driver - a measurable event or quantity which influences the level of costs incurred and
which can be directly traced to the origin of the costs themselves.

7. Direct Costs - costs which can be specifically identified with a particular service or product.

8. Fully Allocated costs - the sum of the direct costs plus an appropriate share of indirect costs.

9. Incremental pricing - pricing services or products on a basis of only the additional costs added
by their operations while one or more pre-existing services or products support the fixed costs.

10. Indirect Costs - costs that cannot be identified with a particular service or product. This
includes but not limited to overhead costs, administrative and general, and taxes.

11. Non-regulated - that which is not subject to regulation by regulatory authorities.

12. Prevailing Market Pricing - a generally accepted market value that can be substantiated by
clearly comparable transactions, auction or appraisal.

13. Regulated - that which is subject to regulation by regulatory authorities.

14. Subsidization - the recovery of costs from one class of customers or business unit that are
attributable to another.

B. COST ALLOCATION PRINCIPLES

The following allocation principles should be used whenever products or services are
provided between a regulated utility and its non-regulated affiliate or division.

1. To the maximum extent practicable, in consideration of administrative costs, costs should be
collected and classified on a direct basis for each asset, service or product provided.

2. The general method for charging indirect costs should be on a fully allocated cost basis. Under
appropriate circumstances, regulatory authorities may consider incremental cost, prevailing
market pricing or other methods for allocating costs and pricing transactions among affiliates.

3. To the extent possible, all direct and allocated costs between regulated and non-regulated
services and products should be traceable on the books of the applicable regulated utility to the
applicable Uniform System of Accounts. Documentation should be made available to the
appropriate regulatory authority upon request regarding transactions between the regulated utility
and its affiliates.

4. The allocation methods should apply to the regulated entity's affiliates in order to prevent
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subsidization from, and ensure equitable cost sharing among the regulated entity and its affiliates,
and vice versa.

5. All costs should be classified to services or products which, by their very nature, are either
regulated, non-regulated, or common to both.

6. The primary cost driver of common costs, or a relevant proxy in the absence of a primary cost
driver, should be identified and used to allocate the cost between regulated and non-regulated
services or products.

7. The indirect costs of each business unit, including the allocated costs of shared services,
should be spread to the services or products to which they relate using relevant cost allocators.

C. COST ALLOCATION MANUAL (NOT TARIFFED)

Each entity that provides both regulated and non-regulated services or products should
maintain a cost allocation manual (CAM) or its equivalent and notify the jurisdictional regulatory
authorities of the CAM's existence. The determination of what, if any, information should be held
confidential should be based on the statutes and rules of the regulatory agency that requires the
information. Any entity required to provide notification of a CAM(s) should make arrangements as
necessary and appropriate to ensure competitively sensitive information derived therefrom be
kept confidential by the regulator. At a minimum, the CAM should contain the following:

1. An organization chart of the holding company, depicting all affiliates, and regulated entities.

2. A description of all assets, services and products provided to and from the regulated entity and
each of its affiliates.

3. A description of all assets, services and products provided by the regulated entity to non-
affiliates.

4. A description of the cost allocators and methods used by the regulated entity and the cost
allocators and methods used by its affiliates related to the regulated services and products
provided to the regulated entity.

D. AFFILIATE TRANSACTIONS (NOT TARIFFED)

The affiliate transactions pricing guidelines are based on two assumptions. First, affiliate
transactions raise the concern of self-dealing where market forces do not necessarily drive prices.
Second, utilities have a natural business incentive to shift costs from non-regulated competitive
operations to regulated monopoly operations since recovery is more certain with captive
ratepayers. Too much flexibility will lead to subsidization. However, if the affiliate transaction
pricing guidelines are too rigid, economic transactions may be discouraged.

The objective of the affiliate transactions' guidelines is to lessen the possibility of
subsidization in order to protect monopoly ratepayers and to help establish and preserve
competition in the electric generation and the electric and gas supply markets. It provides ample
flexibility to accommodate exceptions where the outcome is in the best interest of the utility, its
ratepayers and competition. As with any transactions, the burden of proof for any exception from



the general rule rests with the proponent of the exception.

1. Generally, the price for services, products and the use of assets provided by a regulated entity
to its non-regulated affiliates should be at the higher of fully allocated costs or prevailing market
prices. Under appropriate circumstances, prices could be based on incremental cost, or other
pricing mechanisms as determined by the regulator.

2. Generally, the price for services, products and the use of assets provided by a non-regulated
affiliate to a regulated affiliate should be at the lower of fully allocated cost or prevailing market
prices. Under appropriate circumstances, prices could be based on incremental cost, or other
pricing mechanisms as determined by the regulator.

3. Generally, transfer of a capital asset from the utility to its non-regulated affifiate should be at
the greater of prevailing market price or net book value, except as otherwise required by law or
regulation. Generally, transfer of assets from an affiliate to the utility should be at the lower of
prevailing market price or net book value, except as otherwise required by law or regulation. To
determine prevailing market value, an appraisal should be required at certain value thresholds as
determined by regulators.

4. Entities should maintain all information underlying affiliate transactions with the affiliated utility
for a minimum of three years, or as required by law or regulation.

E. AUDIT REQUIREMENTS

1. An audit trail should exist with respect to all transactions between the regulated entity and its
affiliates that relate to regulated services and products. The regulator should have complete
access to all affiliate records necessary to ensure that cost allocations and affiliate transactions
are conducted in accordance with the guidelines. Regulators should have complete access to
affiliate records, consistent with state statutes, to ensure that the regulator has access to all
relevant information necessary to evaluate whether subsidization exists. The auditors, not the
audited utilities, should determine what information is relevant for a particular audit objective.
Limitations on access would compromise the audit process and impair audit independence.

2. Each regulated entity's cost allocation documentation should be made available to the
company's internal auditors for periodic review of the allocation policy and process and to any
jurisdictional regulatory authority when appropriate and upon request.

3. Any jurisdictional regulatory authority may request an independent attestation engagement of
the CAM. The cost of any independent attestation engagement associated with the CAM, should
be shared between regulated and non-regulated operations consistent with the allocation of
similar common costs.

4. Any audit of the CAM should not otherwise limit or restrict the authority of state regulatory
authorities to have access to the books and records of and audit the operations of jurisdictional
utilities.

5. Any entity required to provide access to its books and records should make arrangements as
necessary and appropriate to ensure that competitively sensitive information derived therefrom be
kept confidential by the regulator.

F. REPORTING REQUIREMENTS

1. The regulated entity should report annually the dollar amount of non-tariffed transactions



associated with the provision of each service or product and the use or sale of each asset for the
following:

a. Those provided to each non-regulated affiliate.
b. Those received from each non-regulated affiliate.
c. Those provided to non-affiliated entities.

2. Any additional information needed to assure compliance with these Guidelines, such as cost of
service data necessary to evaluate subsidization issues, should be provided.
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Joint Comments of the American Council for an Energy Efficient Economy, the Alliance to
Save Energy, the Natural Resources Defense Council and Energy Center of Wisconsin on
the January 2009 Report: “Assessment of Achievable Potential from Energy Efficiency and
Demand Response Programs in the U.S.” issued by EPRI

This review is intended to answer questions about how the recently released EPRI energy
efficiency potential study compares to other recent savings potential estimates, and how to
interpret it when assessing energy efficiency potential in the current policy climate.

First, the reviewers strongly agree with EPRI’s conclusion that “Energy efficiency represents the
greatest near-term potential for climate reduction...",” and that “significant investment in energy
efficiency program infrastructure, consumer education, and enabling technology beyond current
levels are needed to realize the achievable energy efficiency potential.”2

Notwithstanding this strong finding of the potential for energy efficiency, the reviewers believe
that the EPRI estimates of energy efficiency potential significantly understate the potential for
energy savings and should be considered a lower bound on savings potential for the reasons
discussed below. Regardless of whether one relies on EPRI’s lower bound forecast or other
credible potential study results that show significantly higher potential, however, the fact remains
that substantial cost-effective potential exists and we need to get serious about tapping it.

Embedded Energy Savings

The table below summarizes the EPRI Report’s estimates of energy efficiency potential. While
the Report starts from the Energy Information Administration’s 2008 Annual Energy Outlook
(AEO 2008), it relies on a Baseline Forecast which incorporates the energy savings embedded in
the AEO 2008 Forecast. These savings, which include the effects of legislation enacted as of
2008 and compliance with codes and standards already signed into law, have been added back to
the AEO Forecast to construct EPRI’s higher Baseline Forecast.

EPRI Estimates of Energy Efficiency Potential for the U.S.

AEO 2008 Baseline Economic Realistic Maximum
Reference Forecast Potential Achievable | Achievable
Case Potential Potential
Forecast - billion kWh
2020 4,253 4,319 4,112 3,881
2030 4,696 4,858 4,460 4,314
Savings Relative to AEO 2008 Reference Case billion kWh (% of kWh sales in:)
2020 . T 141 (3%) 372 (9%)
2030 . 236 (5%) 382 (8%)
Savings Relative to Basehne Forecast bllhon kWh (% of kWh sales in:)
2020 - . (12%) 207 (5%) 438 (10%)
2030 . | (14%) 398 (8%) 544 (11%)
% Energy Savmgs/Y ear Through (Baselme Forecast)
2020 ... . | 1% 0.40% 0.85%
2030 e 0.64% 0.37% 0.51%
lp, vi.

T P. XXXV.




The Report estimates the achievable potential for energy efficiency to be between 5% and 10%
of total sales in 2020, or between 0.40% and 0.85% per year in total load reductions from the
Baseline Forecast.” When the embedded savings (those in current law or in the pipeline) are
taken out, this Report estimates the potential for additional savings to be between 3% and 9% of
total sales. This compares to existing energy savings targets of 1% per year or more that utilities
or other operators must meet, with several as high as 2% per year, and numerous state, regional
and national study results which estimate achievable potential in the 1-2 % range of reduction in
total sales per year over the next two decades (see end note).! There are a number of
assumptions in the EPRI Report that explain this difference.

Some of the EPRI Report Assumptions Affecting the Results:

¢ The EPRI savings estimates are only for voluntary utility-operated programs and do not
include new building codes or equipment efficiency standards. New codes and standards will
include energy savings measures not included in the EPRI study and will also increase the
penetration rate of measures since mandatory measures will have nearly 100% penetration,
significantly higher than the penetrations EPRI assumed for its voluntary utility programs. In
fact, the Report states that “more progressive codes and standards would yield even greater
levels of electric savings and peak demand reduction. 4

¢ The EPRI savings estimates are almost entirely from existing efficiency technologies and
contains little that is not already commercialized and cost-effective. EPRI essentially
estimated 2020 potential and not 2030 potential, and did not take into account technology
change or innovation that would create new efficiency opportunities in the 2020-2030 period.
The Report does recognize this fact and states that “since most devices have a useful life of
less than fifteen years, it is instructive to examine the results for the year 2020, by which time
the existing stock of most energy consuming devices has turned over. »> The Report also
states that “the results should not be interpreted as a limitation on future energy efficiency
efforts: rather, [these] results [are] from extrapolating present-day technologies over a long
forecast horizon rather than speculating about new technologies. »6

¢ The EPRI estimates are built around energy-saving technologies (e.g. efficient lamps and air
conditioners) but do not include much in the way of energy-efficient practices, such as
improved systems design of new buildings or industrial processes. More broadly, the EPRI
industrial savings estimates only include motor, lighting and heating improvements and do
not include a wide array of available industrial process improvements. As EPRI notes, with
improved/redesigned processes “there is significant potential for increased savings... 7

¢ The Report potential estimates do not include “...any new codes, standards, regulatory
policies, or other externalities [that] could contribute to greater levels of overall
efficiency.”® which it recognizes would contribute to greater levels of efficiency.” In
addition, the Report “includes assumptions about customer adoption predicated on

3 While the EPRI Report highlights 2030 results, we focus here on the 2020 estimates since the EPRI Report focuses
on efficiency measures that are commercialized and cost-effective today, and includes little in the way of new
efficiency measures or investments over the 2020-2030 period.

p.v.
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experience and observation of the range of results realized by program implementers. »10
However, the choice on which experiences to rely did not always include current best
practices, and in at least some cases, did not take into account recent advances in consumer
awareness and program innovations that have demonstrated the possibility for large
successes. Measures in this category include several shell-related measures, windows and
solid state lighting (LEDs) in the residential sector,'' and custom efficiency measures in the
industrial sector.'” The Report also assumes programs do not induce early replacement of
technologies before the end of their useful life, even if it is economic to do so. Taken
together, the most aggressive case EPRI analyzed results in savings of 0.85% per year, yet
Efficiency Vermont reduced energy use by about 2% of sales from measures installed under
its programs in 2008, more than double EPRI’s “maximum achievable” case.

¢ The Report assumes the same “relatively flat electricity price forecast in real dollars
between 2008 and 2030 that is included in the AEO 2008."* Energy prices and energy price
forecasts have been climbing significantly and use of higher prices would moderately
increase estimates of cost-effective potential.

EPRI highlights the need and expresses its intent to conduct follow-on analysis on the electricity
use and savings potentials under alternate scenarios, not included in this report, to reflect
different electricity price levels, the establishment of national carbon legislation, the expectation
of new codes and standards, new utility regulatory incentives for energy efficiency, and greater
investment in end-use technology innovation. The Report acknowledges that such policy efforts
“bear significantly on the future savings potential from energy efficiency programs. 14

Conclusion

The EPRI “maximum achievable” significantly understates potential for electricity savings in
2020. The reviewers believe that the findings for 2030 are unrealistically low as EPRI did not
fully account for improvements in technologies and practices and/or development of new
technologies over the coming two decades. We note EPRI’s intent to include these improvements
and other policy scenarios in follow-on analysis and look forward to working with EPRI in that
that effort.

0p.8-3.

" pp. 4-10, 4-14.
2 p.4-27.

B .29,

Hp. 8-4.



' Summary of Aggressive Mandatory State Energy Savings Targets and Accomplishments
State Target Notes

Massachusetts 2%+ Plan to ramp up to 1.5% by 2010, 2-3%/yr over following decade; not adopted yet
Hlinois 2.0% 2007 legislation; 2% after 7 year ramp-up; subject to cost caps

Ohio 2.0% 2008 legislation; 2% after 10 year ramp-up; PUC can modify

Maryland 1.88% 2008 legislation; 15% by 2015; includes standards & codes

New York 1.88% Governor's goal of 15% by 2015; includes standards & codes; proceeding underway
Vermont 1.75% Approved plan for 2007-2008; achieved ~2% in 2007

New Jersey 1.54% 2007 legislation authorizes target of 20% in 2020, BPU proceeding about to start
Minnesota 1.5% 2007 legislation; includes standards & codes

Connecticut ~1.5% Derived from utility plan for 2008-2018 that responds to 2007 legislation
California 1.0% 10 year target; achieved nearly 2% from measures installed in 2007

Efficiency Potential Study Results

A recent meta-review of more than 20 state, regional and national electricity efficiency potential studies by ACEEE
identified an annual average achievable electricity savings potential of 1.5%. (Eldridge, M, R. N. Elliot, and Max
Neubauer. 2008. State-Level Energy Efficiency Analysis: Goals, Methods, and Lessons Learned. American Council
for an Energy-Efficient Economy.)

Several other relevant studies have been done and should be considered. For example, according to the McKinsey
Global Institute study (2006) of energy-efficiency potential if all energy efficiency measures with internal rates of
return of 10% or better are implemented, US residential energy demand could be reduced by 36% below its 2020
baseline and commercial energy use could be reduced by 19%. (McKinsey Global Institute, Productivity of Growing
Global Energy Demand: A Microeconomic Perspective, November 2006.)

In addition, the American Physical Society found that energy demand from the entire U.S. buildings sector
(everything from houses to light bulbs to office towers to retail stores) would not grow at all from 2008 — 2030 if we
deployed energy efficiency measures costing less than the energy they displaced. (American Physical Society.
ENERGY FUTURE: THINK EFFICIENCY. September 2008).
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summary

The efficient use of energy has been the goal of many initiatives within the United Stales
overthe past several decades. While the success of specificefforts has varied, the trend is
clear: the U.S. economy has steadily improved its ability to produce more with less energy.
Yetthese improvements have emerged unevenly and incompletely within the economy.
Asaresult, netefficiency gains fall short of their full NPV-posilive potential. Concerns
aboutenergy affordability, energy security, and greenhouse gas (GHG) emissions have
heightened interest in the potential for energy efficiency to help address these important

issues.

Despite numerous studies on energy efficiency twoissues remain unclear: the
magnitudeof the NPV-positive opportunity, and the practical steps necessary to unlock
its full potential. Whatappears needed is an integrated analysis of energy efficiency
opportunities that simultaneously identifies the barriers and reviews possible solution
strategies. Such ananalysis would ideallylink efficiency opportunities and theirbarriers
with practical and comprehensive approaches for capturing the billions of dolars of
savings potential that exist across the economy.

Starting in 2008, a research team from McKinsey & Company hasworked with leading
companies, industry experts, government agencies, and environmental NGOs lo address
this gap. ltreexamined in detail the potential for greater efficiency in non-transportation
uses of energy,” assessing the barriers to achievement of that potential, and surveyving
possible solutions. Thisreportis the product of that effort.

The central conclusion of our work: Energy efficiency offers a vast, low-cost
energy resource for the U.S. economy ~ but only if the nation can craft a comprehensive
and innovative approach to unlock it. Significant and persistent barrierswill need to

be addressed ul multiple levels to stimulate demand for energy efficiency and manage

its delivery across more than oo million buildings and literally billions of devices. If
executed at scale, aholistic approach would yield gross enerqgy savings worth more than
$r.z2 trillion, well above the $520 billion needed through 2020 for upfront investment
inefficiency measures (not including program costs). Sucha program isestimated to
reduce end-uscenergy consumption in 2020 by 9.1 quadrillion BTUs, roughly 23 percent
of projected demand, potentially abating up to 1.1 gigatons of greenhouse gases annuaily.

Fiveobservations are relevanttoa national debate about how best to pursue energy
efficiency opportunities of the magnitude identified and within the timeframe considered
in this report. Specifically, an overarching strategy would need to:

i Recognize energy efficiency asan iinportantenergy resource that can help meet
fut: ne iceds while the nation concurrently develops new no- and low-carbon

engrgy sour

=

Formulateandlaunch atboth nationaland regionallevels an integrated portfolic of
proven, piloted, and emerging approaches to unlock the full potential of energy efficiency
3. Identifv methods to provide the significant upfront funding required by any planto
capture energy efficiency

les, toucks, trains, airplanes, ¢

ses of energy exclude fuel used by passenger vohi

naport energy d in agriculture, mining, and construction operations. For sim;

tHonary energy.”

sometimes efer to the energy covered by our analvses a8 ”



4. Forgegreateralignment between utilities, regulators, goyernment agencies,
manufacturers, and energy consumers

Foster innovation in the development and deployment of next-generation encrgy
efficiency technologies lo ensure ongoing productivity gains.

U1

Inthe body af the report, we discuss the compelling benefits of energy efficiency and

why thisenergy resource warrants being a national priority. We thenidentifs and “map”
indetail the complex and persistent set of barriers that have impeded capturcof energy
efficiency at thelevel of individual opportunities. Wealso identify solution strategies,
including those proven, piloted, or recently emerged, that could play a role in overcoming
these barriers. Finally, weelaborate on the five observations noted above to outline
important considerations for the development ofa holistic implementation strategy o
capture energy efficiency atscale.

We hope that our research and this reportwill help in the understanding and pursuit
ofapproaches to unlock the benefits of energy efficiency, as the United States seeks to
improve energy affordability, energy security, and greenhouse gas reduction.

Ourresearch indicates that by 2020, the United States could reduce annual energy
consumption by 23 percent from a business-as-usual (BAU)? projection by deployingan
array of NPV-positive efficiency measures, saving 9.1 quadrillion BT Us of end-use!
energy (18.4 quadrillion BTUs in primary energy). This potential exists because
significant barriers impede the deployment of energy efficient practices and technologies.
Itwill be helpful to begin by clarifving the size and nature of this opportunity; then

wewill deseribe the case for taking action toaddress the barriersand unlock theenergy
efficiency potential.

The residential sectoraccounts for 35 percent of the end-use efficiency potential (33 percent
ol primary energy potential), the industrial sector 40 percent (32 percentin primary energy),
and the commercial seclor 25 percent (35 percent in primary energy). Thedifferences
between primary and end-use potentials are attributable to conversion, transmission,
distribution, and transportlosses. We present both numbers throughout as each is relevant
to specificissues considered. Capturing the full potentialover the next decade would
decrease lhe end-use energy consumption analyzed {rom 36.9 quadrillion end-use BT Us

in 2008 to 30.8 quadrillion end-use BTUs in 2020 (Exhibit A), with potentially profound
implications forexisting energy provider business models.®

This change represents an absolute decline of 6.1 quadrillion end-use BTUs from 2008
levels and an even greater reduction of 9.1 quadrillion end-use BTUs from the projected
level of what consumption otherwise would have reached in 2020. Construetion of new
power plants, gas pipelines, and otherenergy infrastructure will still be required to
address regions of growth, retirement of economically orenvironmentally obsolete

epreset

gy Information Administration's Annual Enery

is focused on the 81 percent of non-transportation ene

2 were able to attribute
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We examine implications for energy provider business models in Chapter § of the full report
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energyinfrastructure, and introduction of unaccounted-for consumption, such as electric
vehicles However, energy efficiency could measurably reduce the total new infrastructure

investment required during this timeframe.

Bevond the economics, efficiency represents an emissions-free energy resource. 1
captured at full potential, energy efficiency would abate approximately .1 gigatons CO,e of
greenhouse gas emissions pervearin 2020 relative to BAU projections, and could serve as
an important bridge to a future era of advanced low-carbon supply-side energy options.

Contribullon by energy source to 2020 elficiency potential
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In modeling the national potential for greater energy efficiency, we focused our analysis
on identifying what we call the “NPV-positive” potential for energy efficiency. We defined
“NPV-positive™ to include direct energy, operating, and maintenance cost savings over
the equipment’s useful life, net of equipment and installation costs, regardless of who
invests in the efficiency measure or receives the benefits. We used industrial retail rates
asa proxy for the value of energy savings in our caleulations,” applied a 7-percent discount

factor as the cost of capital, and assumed no price on carbon. This methodology provides

arepresentation of the potential for net-present-value-positive (NPV-positive) energy

efficiency from the perspective of policymakers and business leaders who must make
decisionsinthe broad interests of society. Thisis incontrast to some studies that report on
“technical” potential, which applies the most efficient technology regardless of cost, and
differs fromreports that project “achievable” potential given historical performance and

animplied sei of constraints.

108, societal

sotive of individual

scenar

views of

ort for more details on this caleniation methodology

Industrial retail rates represent an approximate value of the energy saved as they include generation,
ssion, capacity, and distribution costs in regulated and restructured markets. The bulk of the rate
: of generation cost, with minor contribution from transmission and capacity, and negligible
contribution from distribution costs Though load factor in these rates underestimates the national

1d thus this rate represents a slightly conservative estimate of the value of the energ
1 vings if significant energy efficiency were to &

an industrial retail rate, which likewise is close to the
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actors. Thuswe tested the resiliency of the NPV-positive opportunities by adjusting the
discount rale (expected pavback period), the value of energy savings (customer-specific
retail prices), and possible carbon price ($0, $15, $30, and $50 perton CO.e). We found
the potential remains quite significant across all of these sensitivity tests (Exhibit B).
Introducing a carbon price as high as $50 perton CO.e from the national perspective
increases the potential by 13 percent. A more moderate price of $30 perton CO.e increases
the potential by 8 percent. Applyingadiscountrate of 40 percent, using customer-class-
specific retail rates, and assuming no future cost of carbon, reduces the NPV-positive
potential from 9.1 quadrillion to 5.2 quadrillion BTUs — a reduced but still significant
potential that would more than offset projected increases in BAU energy consumption
through 2020.

Quadritiion BTUs, end-use energy

Base case Time-value of savings Savings with carbon price
A

industrial 34

Commercial

Residential
Energy price:
* Industrial retall* \/
+ Customer-specific retail
Discount factor
Parcent 7 t 20 40 7 7 7
Carbon price
$ per ton COe 0 0 0 o 50 30 15

s acress o funls; $13 80/AMATU}

* AEO 2008 idustial energy prices by Cangus divisian ¢naticnal average wi
an f 318 @ proxy
Source: BIA ARQ 2008 toKinsay aralysiy

Our methodology is based on detailed examination of the economics of efficiency potential
and thebarriers to capture of it. Using the Energy Information Administration’s National
Energy Modeling System (NEMS) and Annual Energy Outlook 2008 (AEQ 2008) asa
foundation, for each Census division and building ty pe, we developed a set of “business-
as-usual” choices forend-use technology through 2020. Then, to identify meaningful
opportunities at this level of detail, we modeled deployment of 675 energy-saving measures
to select those with thelowest total cost of ownership, replacing existing equipment and
building stock over thine whenever doingsowas “NPV: bOSiH\G”" We disaggregated national
aammcnufr; consumption usiugsome{m d»"«*ogr“‘; a cau‘;i‘l e, or Winn

rougny Bsump pticn micro-s

ial of combined heat and power installations in the commercial and
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While not all actions that decrease the consumption of energy represent NPV-positive
investments relative to alternatives, by definition in our methodology, all the energy
ctficiency actions included in this report represent attractive investments. The required
investment of these NPV-positive efficiency measures ranges upward from $0.40 per
MMBTU saved, averaging $4.40 per MMBTU of end-use energy saved (not including
program costs). This average is 68 percent below the AEO 2008 business-as-usual
forecast price of saved energy in 2020, $13.80 per MMBTU weighted average across all
fuel types (Exhibit D), and 24 percent below the projected lowest delivered natural gas
price in the United States in 2020, $5.76 per MMBTU, Furthermore, the energy and
operational savings from greater efficiency total some $1.2 trillion in pregent value to

the U.S. economy: unlocking this value would require an initial up

ontinvestment of

approximately $520 billion (notincluding program cosis).” Even the most expensive

|
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ected in this study are NPV-positive over the lifetime of the measure and
stexpensive way (o provide for future energy requirements.
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The highly compelling nature of energy efficiency raises the question ofwhy the economy has
not already captured this potential, since it isso largeand attractive. Infact, much progress
has been made over the past few decades throughout the U.S., with even greater resultsin
select regions and applications. Since 1980, energy consumption per unit of floorspace has
decreased 11 percent inresidential and 21 percent in commercial sectors, whileindustrial
energy consumption perreal dollar of GDP output has decreased 41 percent. Though these
numbers do notadjust forstructural changes, many studies indicate efficiency playsa role
in these reductions. Asan indicator of thissuccess, recent BAU forecasts have incorporated
expectations of greater energy efficiency. Forexample, the E1As 20-vear consumption
forecastshows a 5-percent improvementin commercial energy intensity and 10-percent
improvementin residential energy intensity compared to their projections of 4 vearsago.w

Asimpressive as Lhe gains have been, however, an even greater potential remains due

to multiple and persistent barriers present at both the individual opportunitylevel and
overall systemlevel. By their nature, energy efficiency measures typicallvrequirea
substantial upfront investment in exchange for savings thataccrue over the lifetime of the
deployed measures. Additionally, efficiency potential ishighly fragmented, spread across
more than wo million locations and billions of devices used in residential, commercial,

is the highest priority for

and industrial settings. This dispersion ensures thatefficiency

“tnally, measuring and verifying energyv not consumedis by its nature

virtually noone.
difficuit. Fundamentall
specific barriers that require opportunity-specific solution st
.
tre

d
heseattributes ofene

&

jciency give rise to opportunify-

componentsof an overarching strategy (Exhibit ),

1o ARG 2004 and 2008
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Our research suggests that unlocking the full potential of any given vpportunity requires
addressing all barriers in a holistic rather than piecemeal fashion. To simplify the
discussion, we have grouped individual opportunity barriers into three broad categories:
structural, behavioral, and availability. Structural barriers preventan end-user from
having the choice to capture what would otherwise be an attractive efticiency option;

for example, a tenant in an apartment customarily has little choice about the efficiency

of the HVAC system, even though the tenant pays the utility bills." This type of agency
barrieraffects some 9 percent of the end-use energy efficiency potential. Behavioral
barriers include situations where lack of awareness or end-user inertia block pursuitofan
opportunity; for example, a facility manager might replace a broken pump with a model
having the lowest upfrant cost rather than a move energy efficient model with lower total
ownership cost, given a lack of awareness of the consumption differences. Availability
barriers include situations when an end-user interested in and willing to pursue a measure
cannot aceess it in an acceptable form; for example, a lack of access to capital might prevent
the upgrade to a new heating system, or the bundling of premium features with energy
efficiency measures in a dishwasher might dissuade an end-user from purchasing a more
efficient model.

1 We refer to space conditioning

conditioning), whether u

three svstems




Experience overthe past several decades has generated alargeavray oltools for addressing
the barriers thatimpede capture of attractive effi
proven ata national scale, some have been “piloted” in select geographiesc
atacity-scale, and others are emerging and merit trial but are not vet thoroughly tested.
The array of proven, piloted, and emerging solutions falls into four broad categories:

ieney potential. some ofwhich have been
“atcertaintimes

¢

Information and education. Increasingawarenessof encrgy usc and knowledge
about specific energy-saving opportunities would enable end-users to act more swifty
in theirown financial interest. Optionsinclude providing more information on

utility bills or use of in-building displays, voluntary standards, additional device- and
building-labeling schemes, audits and assessments, and awareness campaigns.

Incentives and financing. Given the large upfront investment needed to capture
efficiency potential, various approaches could reduce financial hurdles that end-
users face. Options include traditional and creative financing vehicles (such as on-bill
financing), monetary incentives and/or grants, including tax and cash incentives, and
pricesignals, including tiered pricing and externality pricing (e.g., carbon price).

Codes and standards. Insome clusters of efficiency patential, some form of
mandate may be warranted to expedite the process of capturing the potential,
particularly where end-user or manufacturerawareness and attention are low,
Options include mandatory audits and/or assessments, equipment standards, and
building codes, including improving code enforcement.

Third-party involvement. A private company, utility, government agency, or non-
governmental organization could suppaorta “do-it-for-me™ approach by purchasing and
installing energy efficiency improvements directly for the end-user, thereby essentially
addressing most non-capital barriers. When coupled with monetary incentives, this
solution strategy could address the majority of barriers, though some number of end-
users might decline the opportunity to receive the efficiency upgrade, preventing
captureof the full potential.

Formost opportunities, a comprehensive approach will require multiple solations to
address the entire set of barriers facing a cluster of efficiency potential. Throughan
extensive review of the literature on energy efficiency and interviews with expertsin this
and related fields, we have attempted to define solutions that can address the various
barriers underavariety of conditions. Exhibit Fillustrates howwe mapped alternative
solutions against the barriers for a cluster.

We do not believe it is possible to empirically prove that a particular combination of
neasures will unlock the full potential in any cluster, because the level of impact being
considered has never previously been attained. However, wedo believe thata holistic
combination of solutions that address the full-range of barriers and system-level issues
here nearthose identified

isa prerequisite forattaining energy-productivity gains anyw

inouranalvsis.
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Capturing the full efficiency potential identified in this report would require an additional
investment of $50 billion per year (in present value terms), four-to five-times 2008 levels
of investment, sustained overa decade. Even the fastest-moving technologies of the past
century that achieved widespread adoption, such as cellular telephones, microwaves,
orradio, took 10 to 15 vears to achieve similar rates of scale-up. Withoutan increase in
national commitment, it will remain challenging to unlock the full potential of energy
efficiency. As noted previously, there are five important aspects to incorporate into

the nation's approach to scale-up and capture the full potential of energy efficiency An
overarching strategy would need to:

1. Recognize energy efficiency as animportant energy resource thatcan
help meetfuture energy needs, while the nation concurrently develops
new no- and low-carbon energy sources. Energy efficiency is animportant
resource that is eritical in the overall portfolio of energy solutions Likewise, as
indicated in our prior greenhouse gas abatement work, new sources of no- and low-

fthe portfolio. While it may

arhon generation are also important components
seem counterintuitive initially given the magnitude of the energy efficiency potential
available over the next decade, there are important reasons for continuing to develop
Hew no- anglow mxbmopurmrm 'S
i -gresnhouse gas vert
epresents less Umnhah ofthe yo!emial abatement avai

t, as described inour original

future reduction targets. In addition, some areas of the country w:-lu)z tinue
euandreplace gexist

toexperience grawth, and some roay need fu ; g
‘he uncertain growth of electric vehicles could further cor ﬂpl c
um ements. Finally, pursuing energy elﬁumcva»iins scale will present a
lated to the timing and magnitude of potential capture. Consequently, there
remains a strong rationale to diversify risk across supply and demand resources.

at of
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Formulate andlaunch atboth national and regional levels anintegrated
portfolio of proven, piloted, and emerging approaches to unlock the full
potential of energy efficiency. Thereare multiple combinationsofapproaches
the nation could take to support the scaled-up capture of energy cfficiency. In
addition to seeking the impact of national efforts, this portfolio should effectively and
fairly reflect regionaldifferences in encrgy efficiency potential. Any approach would
need to make the following thiee determinations:

— Theextent to which government should mandate energy efficiency through the
expansion and enforcement of codes and standards

-- Bevond codes and standards, the extent to which government (or other publicly
funded third parties) should directly deploy encrgy efficiency measures

~ Thebest methods by which to further stimulate demand and enable capture of
the remaining energy efficiency potential.

Exhibit Hillustrates one example of a portfolio of solution strategies focusing on the
mos! proven solution strategies deployed to date. Such a tool facilitates evaluation of
a portfolio against the relevant parameters of cost, risk (i.e., experience), and return
(i.e.,size of potential).

ideniify methods to provide the significantupfronifunding required by

any plan to capture energy efficiency. Lnd-userfunding forenergy efficiency by
consumers has proved difficult. Partial monetar ntanemmdkuppoitwevod
standards inerease direct funding by end ucing initialoutlayvs
-aisingawareness, thelatterbye

ficipation, «n«umced

uld facilitate
20 billion
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ther fuels overio years. Thiswould representan increase in averagua,uslmnez‘ energy

coste of 8 percent, which would be more than offset by the eventual average bill savings

of 24 percent. Different solution strategies and policies would result in different
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performance coniracting or loan guarar L untested b
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administrativecost structures. Forexample, codesand standards have beenshown to

ty pically incor program costs below 10 percent, whereas low-income weatherization
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programs have averaged between 20 and 30 percent.® Federal energy legislation
under discussion at the time of this report will likely offer flexibility as to the level of
energy efticiency cach state and energy provider chooses to pursue, Itwill therefore
be incumbent on states and local energy providers to undertake a rigorous analysis to
asscsstheroleofefficiency in the context of their overall regional energy strategy.

Forge greater alignmentacross utilities, regulators, government
agencies, manufacturers, and energy consumers. Designing and executing
a scaled-up national energy efficiency program will require collaboration among
many stakeholders. Three tasks in particular will need Lo be addressed to achieve
the necessary level of collaboration. Fivst, aligning utility regulation with the goal
of greater energy efficiency is a prerequisite for utilities to fully support the pursuit
of efficiency opportunities while continuing to meet the demands of their public

or private owners. Second, setting customer expectations that energy efficiency

will reduce energy bills, but not necessarily rates, will be important to securing
their support. Finally, measuring energy efficiency requires effective evaluation,
measurement, and verification to provide assurance to stakeholders that programs
and projects are achieving the savings claimed for them. Ratherthan attempting to
such programs can provide “st
ign, and addressing both inputs and impact.

provide “perfect” information, iclent” assurance by

focusing on consistency, simplicity of

Tiviency

g launcheda

nthenear-t

ensure future productivitv gains can be realized, By
focus of this report, technology development plays a minor role in the potential
identified in this report. However, we expect thatinnovative and cost-effective

ving technology will continue to emerge. Ongoing funding and support of
i help keepthe S onat

energy-s

energy efticiency researvch and development ot
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Niv

In the nation’s pursuit of energy affordability, climate change mitigation, and energy
security, energy efficiency stands outas perhaps the single most promising resource, In
the course of thiswork, we have highlighted the significant barriers that existand must
be overcome, and we have provided evidence that noncare insurmountable. Wehope the
information in this report furtherenriches the national debate and gives policymakers
and business executives the added confidence and courage needed to take bold steps to
formulate constructive way s to unlock the full potential of energy efficiency.
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=/ ECUTIVE SUMMARY

Energy Independence and Security Act of 2007

Section 529 (a) of the Energy Independence and Security Act of 2007 (EISA 2007) requires the Federal
Energy Regulatory Commission (Commission or FERC) to conduct a National Assessment of Demand
Response Potential® (Assessment) and report to Congress on the following:

o Estimation of nationwide demand response potential in 5 and 10 year horizons on a State-by-State
basis, including a methodology for updates on an annual basis;

o Estimation of how much of the potential can be achieved within those time horizons,
accompanied by specific policy recommendations, including options for funding and/or
incentives for the development of demand response;

o Identification of barriers to demand response programs offering flexible, non-discriminatory, and
fairly compensatory terms for the services and benefits made available; and

e Recommendations for overcoming any barriers.

EISA 2007 also requires that the Commission take advantage of preexisting research and ongoing work
and insure that there is no duplication of effort. The submission of this report fulfills the requirements of
Section 529 (a) of EISA 2007.

This Assessment marks the first nationwide study of demand response potential using a state-by-state
approach. The effort to produce the Assessment is also unique in that the Comrmission is making
available to the public the inputs, assumptions, calculations, and output in one transparent spreadsheet
model so that states and others can update or modify the data and assumptions to estimate demand
response potential based on their own policy priorities. This Assessment also takes advantage of
preexisting research and ongoing work to insure that there is no duplication of effort.

Estimate of Demand Response Potential

In order to estimate the nationwide demand response potential in 5 and 10 year horizons, the Assessment
develops four scenarios of such potential to reflect different levels of demand response programs. These
scenarios are: Business-as-Usual, Expanded Business-as-Usual, Achievable Participation and Full
Participation. The results under the four scenarios illustrate how the demand response potential varies
according to certain variables, such as the number of customers participating in existing and future
demand response programs, the availability of dynamic pricing’ and advanced metering infrastructure

' Energy Independence and Security Act of 2007, Pub. L. No. 110-140, § 529, 121 Stat. 1492, 1664 (2007) (to be codified at
National Energy Conservation Policy Act § 571, 42 U.8.C. §§ 8241, 8279) (EISA 2007). The full text of section 529 is attached
as Appendix F.
% In the Commission staff's demand response reports, the Commission staff has consistently used the same definition of “demand
response” as the U.S. Department of Energy (DOE) used in its February 2006 report to Congress:
Changes in electric usage by end-use customers from their normal consumption patterns in response to changes in the
price of electricity over time, or to incentive payments designed to induce lower electricity use at times of high wholesale
market prices or when system reliability is jeopardized.
U.S. Department of Energy, Benefits of Demand Response in Electricity Markets and Recommendations for Achieving Them:
A Report to the United States Congress Pursuant to Section 1252 of the Energy Policy Act of 2005, February 2006 (February
2006 DOE EPAct Report).
® In this Assessment, dynamic pricing refers to prices that are not known with certainty ahead of time. Examples are “real time
pricing,” in which prices in effect in each hour are not known ahead of time, and “critical peak pricing” in which prices on certain
days are known ahead of time, but the days on which those prices will occur are not known until the day before or day of
consumption. Static time-varying prices, such as traditional time-of-use rates, in which prices vary by rate period, day of the
week and season but are known with certainty, are not part of this analysis.
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(AMI)", the use of enabling technologies, and varying responses of different customer classes. Figure
ES-1 illustrates the differences in peak load starting with no demand response programs and then
comparing the four scenarios. The peak demand without any demand response is estimated to grow at an
annual average growth rate of 1.7 percent, reaching 810 gigawatts (GW) in 2009 and approximately 950
GW by 2019.°

This peak demand can be reduced by varying levels of demand response under the four scenarios. Under
the highest level of demand response, it is estimated that there would be a leveling of demand between
2009 and 2019, the last year of the analysis horizon. Thus, the 2019 peak load could be reduced by as
much as 150 GW, compared to the Business-as-Usual scenario. To provide some perspective, a typical
peaking power plant is about 75 megawatts®, so this reduction would be equivalent to the output of about
2,000 such power plants.

No DR (NERC)
: 1.7%
9E5/-Qerage Annuat BA:J """"""""""""""
i Growth Rate —* 1.7% ‘L
! (AAGR)
900 38 GW,
| a%
|
i
0 82 GW,
= 850 o%
&) X
o 138 GW,
14%
X

750 i Change in peak 188 GW,
, demand from ——> 20%

No DR i
7‘,-00 Expanded  Achievable Full o P seenario

BAU Participation Participation .

BAU: Business-as-Usual

éSQ 1.3% 0.6% 0.0% DR: Demand Response

2009 2011 2013 2015 2017 2019

Figure ES-1: U.S. Peak Demand Forecast by Scenario

The amount of demand response potential that can be achieved increases as one moves from the Business-
as-Usual scenario to the Full Participation scenario.

It is important to note that the results of the four scenarios are in fact estimates of potential, rather than
projections of what is likely to occur. The numbers reported in this study should be interpreted as the
amount of demand response that could potentially be achieved under a variety of assumptions about the
types of programs pursued, market acceptance of the programs, and the overall cost-effectiveness of the

* A system including measurement devices and a communication network, public and/or private, that records customer
consumption, and possibly other parameters, hourly or more frequently and that provides for daily or more frequent transmittal
of measurements to a central collection point. AMI has the capacity to provide price information to customers that allows them
to respond to dynamic or changing prices.

® The “No DR (NERC)” baseline is derived from North American Electric Reliability Corporation data for total summer demand,
which excludes the effects of demand response but includes the effects of energy efficiency. 2008 Long Term Reliability
Assessment, p. 66 note 117; data at http://www.nerc.com/fileUploads/File/ESD/ds.xls

Energy Information Administration, Existing Electric Generating Units in the United States, 2007, available at
http:/fwww eia.doe.govicneaflelectricity/page/capacity/capacity.html
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programs. This report does not advocate what programs/measures should be adopted/implemented by
regulators; it only sets forth estimates should certain things occur.

As such, the estimates of potential in this report should not be interpreted as targets, goals, or
requirements for individual states or utilities. However, by quantifying potential opportunities that exist
in each state, these estimates can serve as a reference for understanding the various pathways for pursuing
increased levels of demand response.

As with any model-based analysis in economics, the estimates in this Assessment are subject to a number
of uncertainties, most of them arising from limitations in the data that are used to estimate the model
parameters. Demand response studies performed with accurate utility data have had error ranges of up to
ten percent of the estimated response per participating customer. In this analysis, the use of largely
publicly-available, secondary data sources makes it likely that the error range for any particular estimate
in each of the scenarios studied is larger, perhaps as high as twenty percent.’

Business-as-Usual Scenario

The Business-as-Usual scenario, which we use as the base case, considers the amount of demand response
that would take place if existing and currently planned demand response programs continued unchanged
over the next ten years. Such programs include interruptible rates and curtailable loads for Medium and
Large commercial and industrial customers, as well as direct load control of large electrical appliances
and equipment, such as central air conditioning, of Residential and Small commercial and industrial
consumers.

The reduction in peak demand under this scenario is 38 GW by 2019, representing a four percent
reduction in peak demand for 2019 compared to a scenario with no demand response programs.

Expanded Business-as-Usual Scenario

The Expanded Business-as-Usual scenario is the Business-as-Usual scenario with the following additions:
1) the current mix of demand response programs is expanded to all states, with higher levels of
participation (“best practices” participation levels);® 2) partial deployment of advanced metering
infrastructure; and 3) the availability of dynamic pricing to customers, with a small number of customers
(5 percent) choosing dynamic pricing,

The reduction in peak demand under this scenario is 82 GW by 2019, representing a 9 percent reduction
in peak demand for 2019 compared to a scenario with no demand response programs.

Achievable Participation Scenario

The Achievable Participation scenario is an estimate of how much demand response would take place if
1) advanced metering infrastructure were universally deployed; 2) a dynamic pricing tariff were the
default; and 3) other demand response programs, such as direct load control, were available to those who
decide to opt out of dynamic pricing. This scenario assumes full-scale deployment of advanced metering

" For example, an estimated demand response potential of 19 percent could reflect actual demand response potential ranging from
15 to 23 percent. See Chapter Il for a description of one source of error resulting from data limitations, and Appendix E for an
analysis of uncertainties arising from the study assumptions.

® For purposes of this Assessment, “best practices” refers only to high rates of participation in demand response programs, not to a
specific demand response goal nor the endorsement of a particular program design or implementation. The best practice
participation rate is equal to the 75" percentile of ranked participation rates of existing programs of the same type and
customer class. For example, the best practice participation rate for Large Commercial & Industrial customers on interruptible
tariffs is 17% (as shown in Table 5). See Chapter V for a full description.
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infrastructure by 2019. It also assumes that 60 to 75 percent of customers stay on dynamic pricing rates,
and that many of the remaining choose other demand response programs. In addition, it assumes that, in
states where enabling technologies (such as programmable communicating thermostats) are cost-effective
and offered to customers who are on dynamic pricing rates, 60 percent of the customers will use these
technologies.

The reduction in peak demand under this scenario is 138 GW by 2019, representing a 14 percent
reduction in peak demand for 2019 compared to a scenario with no demand response programs.

Full Participation Scenario

The Full Participation scenario is an estimate of how much cost-effective demand response would take
place if advanced metering infrastructure were universally deployed and if dynamic pricing were made
the default tariff and offered with proven enabling technologies. It assumes that all customers remain on
the dynamic pricing tariff and use enabling technology where it is cost-effective.

The reduction in peak demand under this scenario is 188 GW by 2019, representing a 20 percent
reduction in peak demand for 2019 compared to a scenario with no demand response programs.

Other Results of the Assessment

As shown in Figure ES-1, the size of the demand response potential increases from scenario to scenario,
given the underlying assumptions.” Comparing the relative impacts of the four scenarios on a national
basis, moving from the Business-as-Usual scenario to the Expanded Business-as-Usual scenario, the peak
demand reduction in 2019 is more than twice as large. This difference is attributable to the incremental
potential for aggressively pursuing traditional programs in states that have little or no existing
participation. However, more
demand response can be achieved
beyond these traditional programs.
By also pursuing dynamic pricing the
potential impact could further be
increased by 54 percent, the
difference between the Achievable
Participation  scenario and  the
Expanded Business-as-Usual
scenario. Removing the assumed
limitations on market acceptance of
demand response programs and
technologies would result in an
additional 33 percent increase in
— demand response potential (the
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Figure ES-2: Census Regions response impacts can be made

® There are other technologies that have the potential to reduce demand. These include emerging smart grid technologies,
distributed energy resources, targeted energy efficiency programs, and technology-enabled demand response programs with
the capability of providing ancillary services in wholesale markets (and increasing electric system flexibility to help
accommodate variable resources such as wind generation.) However, these were not included in this Assessment because
there is not yet sufficient experience with these resources to meaningfully estimate their potential.
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through dynamic pricing programs when they are offered as the default tariff, particularly when they are
oftered with enabling technologies.

A mapping of states divided into the nine Census Divisions is provided in Figure ES-2. Regional
differences in the four demand response potentials are portrayed by Census Division in Figure ES-3. To
adjust for the variation in size among the divisions, the impacts are shown as a percentage of each
Division’s peak demand.
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North Atlantic North  England  South South Atlantic
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B Business-as-Usual @ Expanded BAU [OAchievable Participation [Full Participation
Figure ES-3: Demand Response Potential by Census Division (2019)

Regional differences in the estimated potential by scenario can be explained by factors such as the
prevalence of central air conditioning, the mix of customer type, the cost-effectiveness of enabling
technologies, and whether regions have both Independent System Operator/Regional Transmission
Organization (ISO/RTO) and utility/load serving entity programs. For example, in the Business-as-Usual
scenario, the largest impacts originate in regions with ISO/RTO programs that co-exist with utility/load
serving entity programs. New England and the Middle Atlantic have the highest estimates, with New
England having the ability to reduce nearly 10 percent of peak demand.

The prevalence of central air conditioning plays a key role in determining the magnitude of Achievable
and Full Participation scenarios. Hotter regions with higher proportions of central air conditioning, such
as the South Atlantic, Mountain, East South Central, and West South Central Divisions, could achieve
greater demand response impacts per participating customer from direct load control and dynamic pricing
programs. As a result, these regions tend to have larger overall potential under the Achievable and Full
Participation scenarios, where dynamic pricing plays a more significant role, than in the Expanded
Business-as-Usual scenario.

Federal Energy Regulatory Commission Xiii



Executive Summary

The cost-effectiveness of enabling technologies™ also affects regional differences in demand response
potential. Due to the low proportion of central air conditioning in the Pacific, New England, and Middle
Atlantic Divisions, the benefits of the incremental peak reductions from enabling technologies, as
determined in this study, do not outweigh the cost of the devices, so the effect of enabling technologies is
excluded from the analysis. As a result, in some of these states and in some customer classes the demand
reductions from dynamic pricing reflect only manual (rather than automated) customer response and so
are lower than in states where customers would be equipped with enabling technologies. This also
applies to the cost-effectiveness of direct load control programs.

The difference between the Business-as-Usual and Full Participation scenarios represents the difference
between what the region is achieving today and what it could achieve if all cost-effective demand
response options were deployed. Regions with the highest potential under the Full Participation scenario
do not necessarily have the largest difference between Business-As-Usual and Full Participation.
Generally, regions in the western and northeastern U.S. tend to be the closest to achieving the full
potential for demand response, with the Pacific, Middle Atlantic, and New England regions all having
gaps of 12 percent or less. Other regions, particularly in the southeastern U.S., have differences of as
much as 20 percent of peak demand.

Comparing the results for these four scenarios provides a basis for policy recommendations. For
example, the difference between the Business-As-Usual scenario and the Full Participation scenario
reveals the “gap” between what is being achieved today through demand response and what could
economically be realized in the future if appropriate polices were implemented. Similarly, the difference
between the Expanded Business-as-Usual and the Achievable Participation scenarios reveals the
additional amount of demand response that could be achieved with policies that rely on both dynamic
pricing and other types of programs. The Assessment also provides valuable insight regarding regional
and state differences in the potential for demand response reduction, allowing comparisons across the
various program types — dynamic pricing with and without enabling technologies, direct load control,
interruptible tariffs, and other types of demand response programs such as capacity bidding and demand
bidding — to identify programs with the most participation today and those with the most room for
growth.

Complete results for each of the fifty states and the District of Columbia are shown in Appendix A.

Barriers to Demand Response Programs and Recommendations for
Overcoming the Barriers

A number of barriers need to be overcome in order to achieve the estimated potential of demand response
in the United States by 2019. While the Assessment lists 25 barriers to demand response, the most
significant are summarized here.

Regulatory Barriers. Some regulatory barriers stemn from existing policies and practices that fail to
facilitate the use of demand response as a resource. Regulatory barriers exist in both wholesale and retail
markets.

e Lack of a direct connection between wholesale and retail prices.
e Measurement and verification challenges.
e Lack of real time information sharing.

o Ineffective demand response program design.

" The Assessment evaluates the cost-effectiveness of devices such as programmable communicating thermostats and excludes
them where not cost-effective. See Chapter V for a complete description of the methodelogy.
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e Disagreement on cost-effectiveness analysis of demand response.

Technological Barriers.

e Lack of advanced metering infrastructure.
e High cost of some enabling technologies.

o Lack of interoperability and open standards.

Other Barriers.
e Lack of customer awareness and education.

e Concern over environmental impacts.

As discussed above, three scenarios estimating potential reductions from the Business-as-Usual scenario
have been developed. These scenarios estimate at 5 and 10 year horizons how much potential can be
achieved by assuming certain actions on the part of customers, utilities and regulators. Each utility,
together with state policy makers, must decide whether and how best to move forward with adoption of
demand response, given their particular resources and needs; however, steps can be taken to help inform
individual utility decisions and state policies, as well as national decisions.™

The increase in demand response under the Expanded Business-as-Usual scenario rests on the assumption
that current “best practice”” demand response programs, such as direct load control and interruptible
tariff programs, are expanded to all states and that there is some participation in dynamic pricing at the
retail [evel. To encourage this expansion to all states and some adoption of dynamic pricing, FERC staff
recommends that:

e Coordinated national and local education efforts should be undertaken to foster customer
awareness and understanding of demand response, AMI and dynamic pricing.

o Information on program design, implementation and evaluation of these “best practices”
programs should be widely shared with other utilities and state and local regulators.

o Demand response programs at the wholesale and retail level should be coordinated so that
wholesale and retail market prices are consistent, possibly through the NARUC-FERC
Collaborative Dialogue on Demand Response process.

s Both energy efficiency and demand response principles should be included and coordinated in
education programs and action plans, to broaden consumers’ and decision makers’ understanding,
improve results and use program resources effectively.

e Expanded demand response programs should be implemented nationwide, where cost-effective.

o Technical business practice standards for evaluating, measuring and verifying energy savings and
peak demand reduction in the wholesale and retail electric markets should be developed.

' On a separate track FERC issued the Wholesale Competition Final Rule, which recognized the importance of demand response
in ensuring just and reasonable wholesale prices and reliable grid operations. As part of the Final Rule, FERC required all
RTOs and I1SOs to study whether further reforms were necessary to eliminate barriers to comparable treatment of demand
response in organized markets, among other things. Most RTOs and 1SOs submitted filings that identified the particular
barriers and possible reforms for their specific markets. Wholesale Competition in Regions with Organized Electric Markets,
Order No. 719, 73 Fed. Reg. 64, 100 (Oct. 28, 2008), FERC Stats. & Regs. {61,071 (2008).

"2 See definition of “best practices” at note 7.
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e Open standards for communications and data exchange between meters, demand response
technologies and appliances should be encouraged and supported, particularly the efforts of the
National Institute of Standards and Technology to develop interoperability standards for smart
grid devices and systems.

o Cost-effectiveness tools should be developed or revised to account for many of the new
environmental challenges facing states and the nation, and to reflect the existence of wholesale
energy and capacity markets in many regions.

e Regulators and legislators should clearly articulate the expected role of demand response to allow
utilities and others to 1) plan for and include demand response in operational and long-term
planning, and 2) recover associated costs.

The Achievable Participation and Full Participation scenarios estimate that the largest demand response
would take place if advanced metering infrastructure were universally deployed and consumers respond
to dynamic pricing. The Achievable Participation scenario is realized if all customers have dynamic
pricing tariffs as their default tariff and 60 to 75 percent of customers adopt this default tariff, while the
Full Participation scenario is based on all consumers responding to dynamic prices. For this to occur, in
addition to the recommendations above,

e Dynamic pricing tariffs should be implemented nationwide.

o Information on AMI technology and its costs and operational, market and consumer benefits
should be widely shared with utilities and state and local regulators.

e Grants, tax credits and other funding for research into the cost and interoperability issues
surrounding advanced metering infrastructure and enabling technologies should be considered, as
appropriate.

o Expanded and comprehensive efforts to educate consumers about the advantages of AMI and
dynamic pricing should be undertaken.

The Full Participation scenario is dependent upon removal of limitations to market acceptance through
implementation of these recominendations, and all customers must be able to respond under dynamic
pricing.

FERC is required by Section 529 of EISA 2007, within one year of completing this Assessment, to
complete a National Action Plan on Demand Response. The Action Plan will be guided in part by the
results of this Assessment.

xvi A National Assessment of Demand Response Potential
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Executive Summary

Conversations about energy use in the United States often revolve around the need to expand the

supply of energy to support the growth of our national economy. There is, however, a resource that is

cheaper and quicker to deploy, and cleaner, than building new supply—energy efficiency. Energy

elficiency improvements help businesses, governments, and consumers meet their needs by using less

energy, saving them money, driving investment across all sectors of the economy, creating much-

needed jobs, and reducing environmental impacts.

Governors, legislators, regulators, and citizens are increasingly recognizing that energy efficiency is a

s

critical state resource. Tn fact, a great deal of the innovation in policies and programs that promote

energy efficiency originates in states across the country. The 2012 State Energy Efficiency Scorecard

captures this activity through a comprehensive analysis of state efforts to advance energy efficiency.

In this sixth edition of ACEEE’s State Energy Efficiency Scorecard, we rank states on their policy and
program efforts, document best practices, and provide recommendations for ways in which states can

improve their energy efficiency performance. The State Scorecard serves as a benchmark for state

efforts on energy etficiency policies and programs each year, encouraging them to continue

strengthening efficiency commitments as a pragmatic and effective strategy for securing
g g g

environmental benefits and promoting economic growth,

KEY FINDINGS

b

Massachusetts retained the top spot in the State Energy Efficiency Scorecard rankings for the
second year in a row, having overtaken California last year, based on its continued
commitment to energy etficiency under its Green Communities Act of 2008, Among other
things, the Act spurred greater investiments in energy efficiency programs by requiring
utilities to save a large and growing percentage of energy every year through efficiency

nieasures.

Joining Massachusetts in the top five are California, New York, Oregon, and Vermont,
which together comprise a group of truly leading states that have made broad, long-term
commitments to developing energy efficie as a state resource.

-ommitments to developing energy efficiency as a state resource

Rounding out the top ten states are Connecticut, Washington, Rhode Island, Mai}l 1d, and

Minnesota. Connecticut appears poised to break back into a top five spot, which it has held

in the past.

sklahoma, L‘vmnmm, and Seuth Carolina. All three

iency programs in 2011 ove

saved more energy from such programs in 2010 than in 2009. Urdai‘loma

as efficiency programs for the first time in 2011, and Montana
dramatically increased its budgets for these programs. These funding increases will likely

yield further savings in coming vears



o Other states making significant progress include Arizona, Michigan, North Carolina, and
Pennsylvania, whose implementation of Energy Efficiency Resource Standards led to large

increases in efficiency program spending from 2010 to 2011

¢ Annual savings from customer-funded energy efficiency programs topped 18 million MWh
in 2010, a 40% increase over a year earlier. This is roughly equivalent to the amount of

electricity the state of Wyoming uses each year,

o Utility budgets for electric and natural gas efticiency programs rose to almost $7 billion in
2011, a 27% increase over a year earlier. Of this, $5.9 billion went to electric efficiency

programs, with the remaining $1.1 billion for natural gas programs. These represent 29% and

18% increases, respectively, over 2010 budgets.

o Twenty-four states have adopted and adequately funded an Energy Efficiency Resource
Standard, which sets long-term energy savings targets and drives investments in utility-sector
energy efficiency programs. The states with the most aggressive savings targets include
Arizona, Hawaii, Maryland, Massachusetts, Minnesota, New York, Rhode Island, and

Vermont.

Ten states have adopted energy efficiency codes for new building construction that exceed the TRCC
2009 or ASHRAE 90.1-2007 codes for residential and commercial building construction. Two
additional states, Maryland and Illinoeis, have advanced even further by adopting the most recent and

most stringent code for residential construction, the 2012 [ECC.

METHODOLOGY

The 2012 State Energy Efficiency Scorecard provides a broad assessment of policy and programs that
improve energy efficiency in our homes, businesses, industry, and transportation. This report
examines six of the primary policy areas in which states typically pursue energy etficiency: utility and
“public benefits” programs and policies; transportation policies; building energy codes; combined
heat and power policies; state government-led initiatives around energy etficiency; and appliance and
equipment standards. Figure ES-1 provides a percentage breakdown of the points assigned to each

policy area.

The baseline year against which we assessed policy and program changes varies by policy category.

Vi



Figure ES-1: Percent of Total Points by Policy Area
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This year we updated the scoring methodology in four policy areas to better reflect potential energy
savings, limitations in the data, economic realities, and changing policy landscapes. Regarding utility
and public benefits programs and policies (Chapter 2), as in the past, we asked state public utility
commissions for net electric savings, but in some cases states only report gross electric savings. To aid
in comparison, we have adjusted reported gross savings by a standard factor {a “net-to-gross ratio”).
In Chapter 3 on transportation, we consider for the first time whether or not states have adopted
legislation that encourages transit investment by state or local governments. This new category takes
one-half point from previous scoring of complete streets legislation and high-efficiency vehicle tax
credits, based on their relative potential for energy savings. The scoring of building energy codes in
(’.’ha;:ate -4 i more stringent this year, with states receiving full points for building code stringen
only if they have updated, or have made significant progress toward updating, their statewide ,nergy
codes to the [ECC 2012 and ASHRAE 90.1-2010 codes. In Chapter 5 on combined heat and power,
we made changes to the types of policies considered and their refative weighting in the overall

category score, and more clearly deflined the criteria that states must meet to receive points.
1,

14

nding and savings data for t

S u{ilit'y' commission

r 2. Inan effort to more fully

CLST

(.4

-ams, this vear we also requested program

Y]

x'epz"egfrnt states” customer-funded :m’tg\'ﬂti iency prog

savings and budget data from 43 of the largest municipa

utilities and czuaz;pemi‘ives. These were
added, where appropriate, to the savings and budget data reported in hd) . Inaddition, state
energy officials were given the opportunity to review the material on ACEEE's State Energy Efficiency
rmation scored in Chapter 6.

Policy Datebase (ACEEE 2012) and to provide updates to the info



RESULTS

Figure ES-2 shows states” rankings in the 2012 State Energy Efficiency Scorecard, dividing them into
five tiers for ease of comparison. The scores upon which these rankings are based are detailed in Table
ES-1 on the next page. States could score a maximum of 50 possible points allocated across the six
policy areas considered. Although we provide individual state scores and rankings, the difference
between states is both easiest to understand and most instructive in tiers of ten. This is because the
group of states that compose each of the five tiers have tended to be fairly consistent over time,
although states can and do move into new tiers from year to vear. Therefore, differences between
individual states are generally less important than differences between the tiers of states. An identical

ranking for two or more states indicates a tie (e.g., Arizona and Michigan both rank 12%).

Figure ES-2: 2012 State Scorecard Rankings Map
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Table ES-1: Summary of State Scores

Utiity & f"n,xtn!dcm«m{.v’an:;pcutv Building  Combinad ‘ State :\pplmm‘e“ ) Ché.ngr;-'
Banefits Pragrams ation Energy Heat & Government  Efficiency TOTAL inrank
& Policies Policies Codes Power Intiatives Standareds SCORE fram
Rank State (20 pis.} {9 pis.d 17 s (5 pts. (7 pts.) (2 pts. {50 pts.) 2011
1 Massachusetts 19.5 6.5 6 4.5 7 0 43.5 0
2 California 175 7.5 (] 2 55 2 40.5 0
3 New York 17.5 7.5 5 2.5 6.5 Q 39 0
4 Oregon 16 6 6 25 6.5 0.5 375 0
5  Vermont 19 4.5 5 2.5 4.5 0 35.5 0
6 Connecticut 15 5.5 4.5 3 55 1 34,5 2
7 Rhode island 18.5 5.5 4 2.5 2 05 33 2
8  Washington 14.5 6 6 2.5 2.5 0.5 32 -3
9  Maryland 12 6 5.5 1 5 0.5 30 1
9  Minnesota 19 2.5 3 1 45 0 30 -1
11 lowa ] 15.3 ! 4.5 2 3.5 0 26.5 0
12 Arizona 135 2 3 2 4.5 0.5 25.5 5
12 Michigan 13.5 2 3.5 2 4.5 0 25.5 5
14 Colorado 11 2 1 2 & 4] 25 -2
4 Hlinois 2 3.5 & 25 5 0 25 3
16 New Jorsey a 5.5 3.9 3 3.5 0 23.5 ~1
17 Wisconsin 10.5 i 4 2 S 0 22.5 -1
18 Hawaii 12.5 3 4 0.5 2 i} 22 ]
18 New Hampshira 10 1 4.5 1.5 4.5 2.5 22 3
20 Pennsylvania 5 4.5 4 2 6 0 21.5 5
21 Utah ) 11.5 0.5 4.5 0.5 3 0 20 -4
22 lIdaho 10.5 0 5 0 4 0 19.5 4
22 North Carolina 6 1 5 1.5 6 0 19.5 5
22 Ohio 8.5 0 3.5 35 4 0 19.5 2
25  Maine 8.5 4 2.5 2 2 0 19 -13
25 Montana 9 1 5 0.5 3.5 o] 19 10
27  Delaware 3.5 5 4 2 4 0 18.5 4
27  New Mexico 9 2 35 1 3 0 18.5 0
29  District of Columbia 6 3,5 5 0.5 2 0.5 17.5 -7
29  Florida 3.5 4.5 5.5 0.5 3.5 0 17.5 -2
31  HNevada 9.5 0 4.5 1 1.5 0 16.5 -9
32 Tenpsessege 1.8 3 3 1.5 6 15 -2
33 Georgia 1.5 2.5 5.5 0.5 3.5 0.5 14 3
33 indisna 7 0 5 ) 2 1.5 B 14 -1
33 Texas 3 0 3. 2 5 0.5 14 {
5 Kentucky ' 1 0 4 0.5 5 n 115 i
37 Arkansas 7 4] 3 1 ) 2 4 13 1
37 Virginia 5 1.5 i 15 4] 13 -3
39 Oklahoma 5 0.3 N 0 i a 11 8
4)  Alabama 25 [H ' 9o 10.5 i
40 South Carslins L7 1 5 0 10.5 ]
42 Mebraska Z 0 0 3.5 ¢} 9.5 -2
12 2.5 0.5 0.5 2 0 9 -3
43 3.5 0 0.5 2.5 0 G 1
45 Kansas 1.5 1 1 35 4] 8.5 3
46 Alaska 0 1 0.5 6 g 8 -8
46 South Dakotz a5 o i ] 15 0 8 -4
48 Wyoming 2.5 0 2 05 1.5 0 6.5 2
49 West Virginia 0 0.5 3 0.5 2 0 6 5
50 Morth Dakota 0.5 l 1 0.5 0 4 1
51 Mississippi 0 0 G 0 2.5 0 2.5 -2




Massachusetts scoved a total of 43.5 points, retaining the top spot in the State Energy Efficiency
Scorecard rankings for the second year in a row, based in large part on its continued commitment to
energy efficiency under its Green Communities Act of 2008. It continues to lead California, which

remained in second place.

Joining Massachusetts and California in the top five are New York, Oregon, and Vermont. These five
states have long supported energy efticiency as a state energy resource, scoring in the top five of the
State Scorecard at least five out of six years (see Table ES-2). The states rounding out the top ten—
Connecticut, Rhode Island, Washington, Maryland, and Minnesota—all scored more than 29.5

points, significantly higher than the trailing states.

Table ES-2: Leading States in the State Scorecard, by Years at the Top

Yearin Yearsin
State Top5 Top 10
California 6 6
QOregon
Massachusetts
New York
Vermont
Connecticut
Minnesota
Washington
Rhode Island
Maine
Maryland
New Jersey
Wisconsin

olojo|clolo|lolwlnlunlvnla
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The difterence between states’ total scores in the second, third, and fourth tiers of the State Scorecard
is small: only five points separate the states in the second tier, 2.5 points in the third tier, and six
points in the tourth tier. For the states in these three tiers, small improvements in energy efficiency
may have a significant effect on their rankings. Therefore, idling states will easily fall behind as other

states in this large group ramp up efficiency efforts.

Changes in states” overall scores are a function both of changes in their efforts to improve energy
efficiency (as is expected in the scoring) and adjustments to our scoving methodology. Therefore,
differences between this and last vear's rankings cannot be explained only by changes in states’ energy
efficiency programs or policies. As noted above, we updated the scoring methodology in four policy
areas to better reflect potential energy savings, limitations in the data, economic realities, and
changing policy landscapes. See the relevant chapter in the main body of the report for the specifics

of these updates to the methodology



STATES ON THE MOVE

Twenty-two states rose in the rankings this vear, with several states moving up more significantly than
others. "Most improved” status was granted to states based on their change in rank compared to the
2011 State Energy Efficiency Scorecard (vellecting their efforts relative to those of other states) and

percentage change in score over last vear (reflecting their etforts relative to themselves).

This year's most improved states are Qklahoma, Montana, and South Carolina, All three states had
significantly higher budgets for electric efficiency programs in 2011 than in previous years, and saved
more energy from such programs in 2010 than in 2009. Oklahoma put in place natural gas efficiency
programs for the first time in 2011, and Montana dramatically increased its budgets for these
programs. Lach of these states also earned more points this year for their state-led efficiency
initiatives, while South Carolina and Montana also earned credit for transportation efficiency
measures. Oklahoma and South Carolina earned credit for, respectively, adopting and pursuing

greater compliance with more efficient statewide building energy codes.

The continued implementation of energy efficiency resource standards by Arizona, Michigan, North
Carolina, and Pennsylvania led to large increases in efficiency program spending from 2010 to 2011
by these states. While not most improved, Kansas, Wyoming, and North Dakota all improved their

scores significantly on a percentage basis.

STRATEGIES FOR IMPROVING ENERGY EFFICIENCY

No state received a full 50 points in the 2012 State Energy Efficiency Scorecard, reflecting the fact that
there remain a wide range of opportunities in all states—including the leading states—to further
improve energy etficiency. We offer the following recommendations to highlight key ways states may

improve their energy efficiency:

e Putin place, and adequately fund, an Energy Efficiency Resource Standard or similar
energy savings target. Many of the leading states have an Energy Efficiency Resource
Standard in place, which can have a catalytic effect on increasing energy efficiency and its
associated economic and environmental benefits. The long-term goals associated with an
EERS send a clear signal to market actors about the importance of energy efficiency in utility
program planning, creating a level of certainty to encourage large-scale, productive
investment in energy cfficiency technology and services. Long-term energy savings targets
require leadership, sustainable funding sources, and institutional support to deliver on their
goals. See Chapter 2 for further details.

volvement of utilitv » mgmm

:.aéz‘nizai\ trators in building energy code compliance. Buildings consume more than 40% of
total el g them an essential target for energy %avme,s Utilities
can also JL.pp()u code complianc hmn ially by purchasing equipment that code officials can

use to measure compliance, as w ell as generally through new construction programs. See

Chapter 4 for further details.



o Adopt stringent tailpipe emissions standards for cars and trucks, and set quantitative
targets for reducing vehicle miles traveled. States that have adopted California’s stringent
tailpipe emissions standards (a proxy for energy use) will realize energy savings and pollution
reductions greater than those resulting from new federal fuel economy standards. Codified
targets for reducing vehicle miles traveled are an important step towards states” achieving

substantial reductions in energy use and certain pollutants. See Chapter 3 for further details.

e Treat combined heat and power as an energy efficiency resource equivalent to other forms
of energy efficiency in an Energy Efficiency Resource Standard. See Chapter 5 for turther

details.

o Put in place sustainable funding for state government-led energy efficiency incentive
programs; enact policies that require benchmarking of state building energy use and that
drive the market for energy service contracting; and invest in energy efficiency-related
research, development and demonstration centers. State government-led initiatives
complement the existing landscape of utility programs, leveraging resources from the state’s
public and private sectors to generate energy and cost savings that benefit taxpayers s and

consumers. See Chapter 6 for turther details.

CONCLUSIONS AND LOOKING AHEAD

Energy efficiency policies and programs have continued to advance at the state level over the past
year. A group of leading states remains committed to pursuing more efficient use of energy in
transportation, buildings, and industry; fostering economic development in the energy efficiency
services and technology industry; and saving money for consumers to spur growth in all sectors of the

economy.

A growing number of states have progressed, some rapidly, over the past tew years in the pursuit of
their energy efficiency goals. There has been a lot of movement within and outside of the top tier of
states, with Connecticut poised to break into the top five again, and with several states potentially able
to move into the top tier. This dynamism at the policy and program levels is reflected in growing
utility program budgets and savings, as well as in the wide range of other efforts states are taking to

improve their energy efficiency.

We see signs that many states will continue to raise the bar on their commitments to energy efficiency

in 2013 and beyond. For example:

¢ A [uly 2012 draft of Massachusetts’ second Three-Year Energy Efficiency Plan (?mt'c of
Massachusetts 2012}, uqunca by the Green Communnities Act, proposes annual savings goals

of 2.5% of electricity retail sales from 2013-2015, and 1.1% of natural gas retail sales starting

in 2013 (and increasing in subsequent vears}, supported by funding for energy e

programs of $2 billion over the three years.
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o Oregon’s Governor Kitzhaber recently released a draft ot his 10-Year Energy Action Plan
(State of Oregon 2012), which calls for energy elficiency and conservation to meet 100% of
future growth in the electricity foad. Fle called for improving the energy performance of
every occupied state-owned building over the next ten years as a first step towards meeting

this goal.

e Connecticut’s Governor Malloy has made a commitment to pursue the top spot in the State
Scorecard in future vears, calling for an increase in spending for utility energy efficiency
programs, a strengthening of the bonding authority of the state’s clean energy investment
authority, and reductions in state building energy use starting in 2013 (State of Connecticut
2012)

o In October 2011, the New York Public Service Commission extended the state’s Energy
Efficiency Portfolio Standard for an additional 4 years, through 2015, and increased funding
for energy efticiency programs operated by the New York State Energy Research and
Development Authority and the state’s investor-owned utilities by more than $2 billion. The
Commission also approved a new Technology & Market Development program providing an

additional $410 million in public benefit funding over the next 5 years.

o The State of Vermont released its Final Comprehensive Energy Plan 2011, its first since the
late 1990s, which promotes increased use of efficiency as one of its first priorities. The plan
recommends: the use of innovative energy efficiency program designs to capture all cost-
eftective efficiency; changes to building etﬁcxency program design; goals for increasing the
stringency of and compliance with building energy codes in new construction (including in
public buildings); and a review of state land use provisions and infrastructure needs for
electric vehicles. The Climate Cabinet, established through Executive Order No. 05-11, is

responsible for implementation of the plan (State of Vermont 2011).

Oklaboma, one of the most improved states this year, is poised to make further improvements
in energy efficiency with the recent enactment of Bill 1096, which calls for a 20% reduction in
the energy use of state buildings and educational institutions. Governor Fallin, in her 2012
State of the State address, specifically called for Oklahoma to pursue further strategies for

improving the state’s energy efficiency (State of Oklahoma 2012).

In addition, numerous states thai only recently began implementing utvim sector energy efficiency

rograms such as Michigan, Ohio, Indiana, Arkansas, and Arizona will likely continue to ramp up
hﬁifn cy program activity over the next

i

vals.” As noted in Chapter

combined utility investments in eleciric estimated to more

510.8 billion J\' 2025, if current sa vmu» targets are met, and more

than triple to $16.8 billion 1f many states give energy efficiency a prominent role as a resource
{Goldman et al. 2012).
" See (Nowak et al 20113 for a full discussion of how states are preparing (o meet higher energy savings targets
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These projections of an increasing role for energy efficiency will not, however, occur in a vacuum.
Both state support for energy efficiency and external factors beyond states’ control will likely influence
the impact of energy efficiency programs and policies in 2013 and beyond. Continued uncertainty
around the economic recovery could dampen consumer demand for energy efficiency upgrades in the
residential and commercial sectors, which would impact savings from efficiency programms. More
concerning is the impact on budgets for efficiency. Some policymakers have responded to continued
strain on state budgets by redirecting funds from utility customers or other sources originally meant
for efticiency programs to shore up state finances in other areas,” or have not allocated energy

efficiency budgets at a level necessary to meet mandated savings goals.”

Energy efficiency can save consumers money, drive investment across sectors of the economy, and
create jobs. While several states are consistently leading the way on energy efficiency and many more
are dramatically increasing their efforts, significant opportunities remain to both sustain current
efforts and continue to scale up. Energy efficiency is a resource abundant in every state and reaping
its full economic, energy security, and environmental benefits will require continued leadership from

a wide range of stakeholders, including legislators, regulators, and the utility industry.

: scal year 2011 to cover state energy bills,

5 million from the state's Clean Energy Fund in fis

New Jersey Governor Christie redivected
and will do the same in FY 2013 (which siarted July 1, 2012), with @ reallocation of $210 million (

Spotlight 2012; State of New Jersey

2012), At the beginning of this year, New Jersey also withdrew from the Regional Greenhouse Gas Initiative, which had been providing the

state with substantial funding for energy efficiency projects (State of New Jersey 2011}

2015 funds to efficiency programs in the state. This point is discussed more fully in

' Malne legislators have not safficiently allocated FY

Chapter 2,
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EXECUTIVE SUMMARY

Energy efficiency offers tremendous system-wide benefits at a portion of the cost of new generation
resources. Energy efficiency is highly cost-effective, consistently available at one-tenth to one-third
the cost of new renewable or fossil-fuel generation. The benefits of energy efficiency to any given
public utility system include lower energy prices, reduced grid congestion, reduced energy-related
emissions and increased system reliability. Industrial energy efficiency is some of the most cost-
effective energy efficiency availabie, and investments in industrial energy efficiency benefit users in
all sectors of the economy.

Like other utility system resources, energy efficiency is enjoyed by all users and paid for by all users.
To fund energy efficiency, states typically implement some cost-recovery mechanism (CRM) on a
customer's bill. These moneys are pooled together and are then used to fund cost-effective energy
efficiency across multiple sectors. In the industrial sector, CRM fees are used to fund technical
assistance, energy management, and incentive programs that encourage energy efficiency
investments.

In response to requests by their industrial and large commercial sectors, some states allow those
sectors to either "opt out” of paying the CRM fee or “self-direct” all or a portion of the fee into internal
energy efficiency investments. Firms that choose to opt out or self-direct their CRM fees are often
assumed or required to make energy efficiency investments on their own. These unique programs —
opt-out and self-direct programs — are the focus of this report.

This report is based on first-person conversations conducted with over 50 individuals closely
acquainted with today's opt-out and self-direct programs. Interviewees included administrators of
today's self-direct programs, state regulators, energy efficiency advocates, industrial energy users
and officials from other state agencies affiliated with a self-direct or opt-out program’s administration.
The report discusses the self-direct programs in place today and the policy goals we ought to have
embedded within our self-direct programs. It discusses the unique opportunities presented by self-
direct programs and the leading self-direct programs in place today. The report also discusses the
challenges presented by opt-out programs and poorly structured self-direct programs, and concludes
with recommendations of how ideal self-direct programs might be structured.

In some particular cases, well-structured self-direct programs are being used as highly useful tools to
industrial customers and other large energy users. Self-direct programs can offer certain tools and a
level of flexibility that helps overcome long-standing barriers to greater energy efficiency in the
industrial sector. When coupled with strong oversight and extensive measurement and verification of
claimed savings, these programs can serve an entire public utility system very well.

Unfortunately, most self-direct programs lack at least one of the critical components of these highly
successful (but few) self-direct programs. Forty-one states in the US have some sort of a CRM
mechanism in place. Of those, 23 have some sort of opt-out or self-direct provision in place. Only a
small number of the self-direct programs are structured to maximize cost-effective energy efficiency
and ensure that retained CRM fees are used in a manner that benefits all users of a given public
utility system.

This report finds that the structures of opt-out and self-direct provisions vary widely. Opt-out
provisions allow customers to simply opt out entirely from a CRM program, and do not measure or
verify that a customer has made any energy efficiency investments in exchange for their exemption
from paying a CRM fee. Self-direct programs usually assume that customers are making their own
energy efficiency investments, but do not usually measure and verify those savings in the manner
that would have been done had the customer been making those investments within a CRM-funded
energy efficiency program.
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In contrast to some of the standout programs identified in this report, the majority of opt-out and self-
direct programs are either poorly structured, subject to minimal oversight, or not subject to stringent
measurement and verification protocols. This report finds that these programs cannot claim with
certainty that they are achieving energy efficiency investments equal to that which would have been
achieved had the customers remained within existing CRM-funded energy efficiency programming, or
that the industrial customer is being well-served by the program.

The choice by state policymakers to implement an opt-out or self-direct program when developing
long-term energy efficiency goals and CRM programs is a popular one. Unfortunately the long-term
impact of these programs is not very well known, and program structures in place today generally do
not ensure that the CRM funds retained by opt-out or self-direct customers are being well-spent.

Allowing large customers to opt out of CRM programs or self-direct their funds without substantial
oversight by regulators or adherence to cost-effectiveness tests, as is found in programs around the
country, is unfair to other classes of customers. There are some very good examples of self-direct
programs that offer large customers the tools they need to make substantial energy efficiency
investments and the peace of mind for regulators that public funds are being spent in a manner that
benefits the public good.

This report's appendices include summaries of all known self-direct programs in place today, as well
as some suggested model language for effective self-direct programs and a detailed chart of CRM
and opt-out/self-direct programs as they exist in each U.S. state.
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INTRODUCTION

Energy efficiency, and industrial energy efficiency in particular, offers tremendous system-wide
benefits at a fraction of the cost of new generation resources. To fund energy efficiency, 41 states
implement a cost-recovery mechanism (CRM) on customers’ bills to fund energy efficiency programs.
In response to requests by the industrial and large commercial sectors, some states allow those
sectors to either opt out of paying the CRM fee or self-direct all or a portion of the fee into internal
energy efficiency investments.

These opt-cut and self-direct options are growing in popularity. Two years ago 15 opt-out and self-
direct provisions were identified in a nationwide assessment (Chittum and Elliott 2009). Today 24
U.S. states allow industrial customers and other large energy users such as institutions to opt out or
self-direct a portion of their CRM fees. No single style of opt-out or self-direct program exists, and
states around the country have developed a variety of program structures in response to their policy
goals and the expressed concerns of their industrial sectors.

It is largely unknown whether or not industrial customers and society at large are best served by opt-
out and self-direct programs versus traditional CRM-funded programming. The type of data that
would help answer that question is not routinely collected by these programs, and even when it is
collected, it is often not subjected to the same rigorous external evaluation as traditional CRM-funded
programs.

Optimization of industrial energy efficiency is in the interest of every user of a public utility system
because it is a highly cost-effective energy resource. Opt-out and self-direct programs that fail to
maximize industrial energy efficiency fail all other energy users in a given public utility system. It is
therefore imperative that we understand the state of these programs today, and identify examples of
successful self-direct programs, the characteristics of successful self-direct programs, and the
challenges facing all self-direct programs. .

This report presents substantial new primary research conducted on opt-out and self-direct programs.
Between December 2010 and July 2011 interviews were conducted with the administrators or
regulators of all identified opt-out and self-direct programs in the US. The interview questions are
listed in Appendix IV. Detailed synopses of each self-direct offering can be found in Appendix I. A
summary chart of key program characteristics can be found in Appendix 1.

The primary focus of this report is self-direct programs. The primary research inquiry addressed by
this report is the components of self-direct programs critical to their success and efficacy. This
research also revealed challenges facing self-direct programs today, and program characteristics that
minimize the overall effect such programs can have.

Self-direct programs can be incredibly effective tools to help certain customers maximize their energy
efficiency. In some cases, a well-structured self-direct program can encourage a greater level of
efficiency investment than would have occurred in a more ftraditional CRM-funded program. Self-
direct programs, when well-structured and well administered, can give industrial companies and other
large energy users the tools they need to overcome barriers to greater energy efficiency investments.
For this reason, establishing well-structured and effective self-direct programs is a very worthy palicy
goal. This report offers examples of successful self-direct programs and discussions of self-direct
opportunities and challenges.

The goal is to encourage policymakers and self-direct program administrators to improve their self-
direct programs or, if desired, establish new self-direct programs that work. While industrial
customers stand to gain the most from well-structured and well-administered self-direct programs,
other classes of customers stand to benefit as well.
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EFFICIENCY PROGRAMMING
The Importance of Energy Efficiency

The energy supply we rely on in the future will be different from the one we rely on today. As the U.S.
works to meet its growing energy needs, the nation will face a number of challenges, including aging
plants, constraints on existing transmission and distribution systems, stricter environmental
regulations, and the ever-changing economics of fuel acquisition and power generation. U.S. energy
demand is projected to continue to grow over the next 25 years. This growth is expected to occur
regardless of new policies that may be implemented to help curtail greenhouse gases and reduce
demand for energy. Such policies may reduce the rate of growth but will not actually reduce energy
use relative to today’s consumption (EIA 2011a).

Americans are going to need more electricity, and the cost of electricity is not getting any cheaper
(EIA 2011c). With the specter of new and forthcoming EPA regulations, much of the country's existing
coal-fired electric-generating fleet, which represents about half of the country’s electric generation,
will either be retired or will require costly retrofits. Retiring these plants will take a substantial amount
of generating capacity offline and raise prices for existing generation in some markets (Elliott et al.
2011). Electricity generators and industries are also going to need more natural gas. Even in a low
economic growth scenario, natural gas prices are expected to increase over the next two decades
(EIA 2011a).

To meet growing energy needs, policymakers have two primary tools: reducing energy demand and
acquiring new energy supply. Reducing demand through the implementation of energy efficiency
programs is almost always less expensive than developing new fossil fuel-fired, nuclear, or renewable
energy resources. A 2009 review of the cost of saved energy from 14 utility-administered electric
energy efficiency programs found an average cost to the utility across all sectors to be 2.5 cents per
kWh (Friedrich et al. 2009). Cumulative costs, which include the cost to the customer and utility, have
been reported in one study as ranging from .8 cents to 5 cents per kWh (VDPS 2007). Such a low
cost places energy efficiency as the cheapest energy resource for a utility by a wide margin. Energy
efficiency is consistently one-tenth to one-third the cost of new renewable and non-renewable energy
generation resources (Friedrich et al. 2009).

New fossil fuel generation sources range from an average of 6.6 cents per kWh for conventional
combined cycle natural gas turbines to an average of 13.6 cents per kWh for advanced coal with
carbon sequestration. These numbers do not include costs associated with environmental impacts
and other externalities. New renewable-based electricity ranges a bit higher, from an average of 9.7
cents per kWh for onshore wind to an average of 31 cents per kWh for solar thermal power (EIA
2011b). It is important to note that none of these costs for generation sources include additional costs
associated with transmission and distribution losses and necessary reserves for generation. Including
these expenditures would increase the overall cost of delivered energy from any of these resources.

Figure 1 displays one analysis of the full range of levelized costs of one kWh of electricity from energy
efficiency and other major sources. The costs for new generation resources in this figure also do not
include costs associated with line losses or mainienance of reserves.
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Figure 1. Range of Levelized Costs of Electricity Generation Resources
20
18
16
14
12

10

Range of Levelized Costs {cents per kWh)

Energy Wind Biomass Natural Gas » Pulverized Nuclear Coal IGCC  Solar PV
Efficiency* Combined Coal*
Cycle

Table notes: Energy efficiency average program portfolio data from Friedrich et al. 2009; all other data from Lazard
2009. High-end range of advanced pulverized coal includes 90% carbon capture and compression.

Energy efficiency offers additional benefits to society besides its low cost:

e It can be brought on line much faster than traditional generation. Each individual energy
efficiency investment begins to save energy as soon as it is brought online, unlike larger
traditional generation investments that do not become useful until they are completely built,
which can take years.

» It helps hedge against future spikes and volatility in energy commodity prices.

e |t enhances energy system reliability and puts downward pressure on energy prices.

e Since it is equivalent to delivered energy for a utility, it avoids marginal generation,
transmission, and distribution capacity costs, by up to 1.5 times the capacity avoided at a
customer's meter. It avoids line losses of about 10% on average, and up to 30% during peak
hours (Lazar and Baldwin 2011).

o [treduces the need for new transmission infrastructure.

o |t does not suffer from dispatch problems like some renewable resources.

o It reduces overall emissions.

e |t can be a powerful economic development tool by generating jobs for people to install and
maintain energy efficient equipment and materials.

Policy makers and regulators who recognize the benefits of energy efficiency have increasingly
looked to energy efficiency programs to help acquire greater levels of energy efficiency. However,
tremendous opportunity for energy efficiency improvements and investments remains in all areas of
the country and sectors of the economy.
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Acquiring and Funding Energy Efficiency

Many states and utilities’ have identified energy efficiency as an important system resource because
of its low cost and the speed with which it can be deployed. States are increasingly prioritizing the
acquisition of cost-effective energy efficiency to improve the affordability and reliability of their energy
resources. Energy efficiency is now viewed as a priority when planning for future energy demand
despite historically being viewed as supplemental to more traditional generation resources (Kushler et
al. 2009). States typically rely on energy efficiency programs, which work with consumers to
implement end-use energy efficiency measures, to acquire new energy efficiency resources.
Spending on energy efficiency programs in the U.S. has increased every year in the past decade, and
total projected energy efficiency budgets for 2010 topped $6.5 billion (Molina et al. 2010, CEE 2010).

Twenty-six U.S. states (Sciortino et al. 2011)2 have set efficiency savings goals, often in the form of
an energy efficiency resource standard (EERS) which sets specific energy savings targets for utilities
(Kushler 2006, Kushler et al. 2004). Energy efficiency goals usually seek to obtain the least-cost
resources in order to keep the overall cost of energy low for all consumers. The establishment of
energy savings goals on the state level is a fairly recent trend. A decade ago energy efficiency
programming generally paired monetary spending level goals with cost-effectiveness tests, but did
not necessarily establish kWh savings requirements.

Energy efficiency resources are low cost but not free. They typically require an upfront investment in
equipment or maintenance or administrative support to acquire the long-term energy savings. With
energy efficiency goals in place, utiliies, and other entities tasked with meeting these goals, are
allowed to recover the costs associated with the energy efficiency program, much the same way
utilities can recover the cost of new generation resources.

States employ cost-recovery mechanisms that rely on a small additional fee paid by each customer to
pay for energy efficiency. The aggregate funds from the fee are pooled together and used by utilities
or other entities to pay for the most cost-effective, or otherwise beneficial, energy efficiency programs
across all sectors of the economy. These cost-recovery mechanisms are known by many names,
including systems benefit charges, demand-side management tariff riders, energy efficiency riders
and public benefits funds. In some cases efficiency program costs are combined with other system
costs (such as new generation) and the resultant new costs are reflected in updated rates for
consumers. This paper refers to all of these types of mechanisms simply as cost recovery
mechanisms (CRMSs). According to the primary research, 41 states have some sort of CRM in place
to fund efficiency programming in their electric or natural gas sectors.?

What We Ask of Energy Efficiency Programs

State regulators approve, and frequently require, public utility funding of energy efficiency programs
to provide system and public benefits. Energy efficiency programs can help control energy costs by
avoiding the need for new generation and transmission resources. New fossil fuel and renewable
generation and transmission facilities are expensive to build, and their costs have historically been
borne by all of the customers within the utility's service territory or across the region. Like a new
power plant or an investment in transmission infrastructure, energy efficiency programs yield new
energy resources that benefit the entire utility system. All customers share the benefits as well as the
costs of those resources. Over the past 30 years, regulators, utilities, and the energy efficiency
industry have developed rigorous, nationally-accepted practices to measure, verify and evaluate the
cost-effectiveness of these programs, to meet statutory requirements that ratepayer funds are
prudently spent.

' Throughout this report, “utilities” will refer to regulated electric and natural gas utilities, energy efficiency utilities, and other
regulated entities that administer CRM-funded energy efficiency programs, such as the Energy Trust of Oregon and the New
York State Energy Research and Development Authority.

2 Throughout this report, “energy efficiency” will refer to both electricity and natural gas efficiency. All EERS programs apply to
electricity; some apply to natural gas. For details on EERS policies in each state, refer to Sciortino et al. 2011.

® See Appendix |1 for a list of states with CRMs in place.
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Not all energy efficiency is equally cost-effective or equally beneficial. The industrial sector in
particular offers some of the most cost-effective efficiency savings available to any given utility (see
Goldberg et al. 2009, Energy Trust of Oregon 2011, Kushler et al. 2004). Industrial energy efficiency
resources can be half the cost — $/kWh saved — of efficiency resources in other sectors (Kushler
2011). Industrial efficiency measures also have been shown to offer far better benefit to cost ratios
than measures in any other sector (VDPS 2007). Therefore maximizing industrial energy efficiency is
a priority for utility resource planning and resource acquisition, and for maximizing ratepayer benefits.

Some energy efficiency programs serve statutory objectives beyond just reducing ratepayer costs.
Low-income energy efficiency programs, market transformation programs, research and development
programs and programs that support education programs in schools are examples of energy
efficiency programs that offer positive externalities to society. These programs are sometimes not as
cost-effective as industrial energy efficiency programs, but are pursued for their societal benefits
(Kushler et al. 2004). These programs also constitute system resources, and are generally paid for by
all system users. All sectors benefit from these programs, including the industrial sector. Highly cost-
effective industrial energy efficiency programs help balance out a portfolio of programs that include
some less cost-effective ones.

Cost-Recovery Mechanisms and the Industrial Sector

Energy efficiency programs are funded primarily by collecting CRM fees from all customers. States
with CRMs in place use the aggregated funds to administer a variety of efficiency programs to all
sectors. The industrial sector is often served by dedicated energy efficiency programs, which typically
offer energy audits, technical assistance, financial incentives, and rebates for investments in energy
efficient equipment or adoption of energy-efficient behavior. Other utilities combined their commercial
and industrial programs together.

Since CRM fees are most often based on a percentage of a customer's monthly bill (often 2-5%),
energy-intensive industrial firms have long contributed substantially to overall CRM funding pools
despite industrial retail rates being much lower than rates for commercial or residential customers.
According to current industrial energy efficiency program managers, industrial companies also use
substantial amounts of CRM-funded program resources. (NorthWestern Energy 2010, Crossman
2011, Schepp 2011, Chittum et al. 2009).

Some industrial firms around the country have noted at times that they do not receive benefits equal
to the amount of CRM funding they contribute. In some cases this is a legitimate viewpoint: industrial
program offerings are sometimes not responsive to the needs of customers (Chittum and Elliott
2009). In many recent regulatory filings associated with state energy efficiency regulatory
proceedings, representatives of industrial companies or industrial stakeholder groups have submitted
filings suggesting that they should not pay CRM fees and should be allowed an option to opt out of
the efficiency programs and CRMs (Ambrosio 2011, Haase 2011, IECPA 2009, AZCC 2009).

There are three primary reasons industrial firms believe they should not be subject to CRM fees: 1.)
CRM-funded programming is not responsive to their needs. 2.) They already have and will continue to
invest in all cost-effective energy efficiency on their own accord. 3.) By paying CRM fees, industrial
customers subsidize other rate classes. This report will not determine whether these claims are true,
but it is important to understand some of what is known about these issues.

In some instances, the first argument has proven to be true (Chittum and Elliott 2009). However, at
least three self-direct programs — in Oregon, Michigan and Wisconsin — reported that customers
who had been self-directing or had considered self-directing had chosen to return to paying the CRM
fee and using CRM-funded programs because the CRM-funded programs yielded substantial benefits
(Stipe 2011, Walker 2011, Schepp 2011). It is worth noting that the CRM-funded industrial offerings in
those states all tend to be quite strong.



Follow the Leaders, © ACEEE

The second claim — industrial customers will invest in all cost-effective energy on their own, absent
any energy efficiency programming — is disputed by many CRM program managers based on their
personal experience administering industrial energy efficiency programs. As discussed in the “Self-
Direct Challenge” section, self-direct programs themselves offer evidence that the claim is untrue.

The final claim — industrial customers end up subsidizing other rate classes — is a complex one to
evaluate. In a recent review of most major energy efficiency programs in the US, utilities acquired
67% of their electric savings from their commercial and industrial customers® but only spent 39% of
their electric energy efficiency program budgets on those two sectors (CEE 2010). Industrial and
commercial customers are enjoying the bulk of programs’ energy savings, to be sure. In 2009, US
electric sales to industrial and commercial customers by full-service providers accounted for about
59% of all electric sales on a MWh basis, and 55% on a dollar basis (EIA 2011f). Since CRM fees are
typically based on a customer's energy consumption (on a kWh or dollar basis), it is possible to
suggest that industrial customers contribute, on average, about 55-60% of all CRM fees. It is
reasonable to suggest that because industrial and commercial efficiency measures are more cost-
effective than those in other sectors, energy efficiency programs get more “bang for their buck” in
those sectors and need to spend more of the program dollars in other sectors to achieve a kWh of
savings than they do in the industrial and commercial sectors.

Regardless of the above three arguments, the ramifications of letting some large customers choose
whether or not to participate in CRM-funded programs are significant. States are increasingly relying
on energy efficiency as a low-cost energy resource to meet long-term growth in energy demand and
achieve savings targets. Allowing large industrial, commercial or institutional customers to “go it
alone” and not participate in CRM-funded programs or well-structured self-direct programs can
eliminate a proven low-cost resource, ultimately increasing the cost of energy efficiency savings for
everyone.

THE SELF-DIRECT OPTION
The Continuum

As state policymakers have established state EERS and related funding mechanisms, many large
energy consumers, especially industrial and large retail corporations, have actively sought to have the
option of not paying the CRM fees. As a result, policymakers at the state level have routinely
developed “opt-out” options to allow large energy consumers to avoid paying all or part of their
assessed CRM funds. In exchange, these consumers are either assumed or required to make their
own investments in energy efficiency.

Today, 24 states with CRMs have some option that exempts large energy consumers from paying all
or part of their CRM fees or to self-direct the spending of those fees. Some of these programs are
called “opt-out” programs, because they allow customers to simply opt out of paying their CRM fees
and participating in any energy efficiency programming. Some of these programs are called “self-
direct” programs, because they ostensibly aliow customers to self-direct some or all of their CRM fees
instead of paying into the aggregated pool. These self-direct programs are the primary focus of the
remainder of the report.

Many flavors of self-direct program exist. Some states have highly structured and well-considered
programs that regularly produce substantial cost-effective energy efficiency savings. Other states
have programs that allow companies to opt out of paying their CRM fees, regardless of whether that
company ever makes energy efficiency investments. Most self-direct programs are not a strictly
defined “type” of energy efficiency program, but rather a point on a continuum of programs that varies
dramatically from state to state.

* Commercial and industrial data from EIA is combined here for comparison purposes because the complimentary data from
CEE is not disaggregated.
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Self-direct programs generally have four common elements:

« They define who is eligible, either by setting an annual kWh consumption minimum threshold,
an average MW demand minimum threshold, or establishing an entire sector or tariff schedule
(industrial, transmission customers) as eligible;

o They offer some “relief” from CRM fees, by offering an exemption from, rebate against, escrow
of, or credit to the CRM fees paid by the participating customer,;

o They are officially sanctioned and administered by a utility, public service commission or state
energy department;

» They expect some energy savings in return by assuming, requesting or requiring that the
participating customer invest some or all of the saved money back into energy efficiency projects
on site.

Though most self-direct programs feature these elements, there are various permutations that are
possible. As such, they look and operate very differently from state to state. Self-direct program
designs are affected by state energy efficiency goals and mandates, local utility leadership, the
opinions and actions of the local industrial sector, and the guidance and involvement of state
legislators and regulators.

Since self-direct programs vary widely, it is useful to identify several main categories of self-direct
programming because generalizations can be made about each category. Table | presents the opt-
out/self-direct continuum and identifies critical categorical distinctions along the continuum, from opt-
out to various flavors of self-direct. As we progress to the right across the table, each category yields
greater and greater reliability of energy efficiency savings.

Table I: Opt-Out/Self-Direct Program Continuum

Opt-Out Self-Direct
Type of program | Opt-out Less structured More structured, More structured,
lower oversight higher oversight
Payment of CRM | None None Fully/partially on Fully/partially on
bill bill
M&V of savings | None None/minimal Minimal, self- Minimal to
reported substantial

How funds used

Firm assumed to
use saved CRM
funds for energy

Firm assumed to
use saved CRM
funds for energy

Rate credit or
project rebate

Personal escrow
account, rate
credit or project

efficiency efficiency rebate
Follow-up None None to minimal Minimal Minimal to
substantial
Examples NC, KY MN, MO MT, OR WA, CO

Public Benefit Maximization

i

Sources: Elliott and Chittum 2008, Young 2011, Stipe 2011, Helmers 2011, Landers and Montgomery 2010,

Edwards 2011, Schutt 2011, Walker 2011, Mauney 2011, Landers 2011, Goetze 2011, Romero 2011, Zarnikau 2011, Wankum
2011

Table | separates the true opt-out category from the remainder of the self-direct program categories.
These true opt-out programs lack significant structure, and cannot truly be called efficiency
“programs.” Rather, the opt-out provisions in place in these states allow a company to avoid paying
the entire CRM fee, with the company not required to provide any information about the energy

5 For programs that allow industrial customers to aggregate multiple sites to qualify for a self-direct program, the energy
efficiency investments are often made at only one or some sites, and the customer may use their aggregated savings from all
sites to pay for the investments at one or some of their sites.
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efficiency investments that they have made. In some cases, customers are allowed to opt out for
economic competitiveness reasons; that is, they make the case that paying the CRM fee is
burdensome to them. There are fewer true opt-out provisions than there are self-direct programs.
Most opt-out programs offer customers the option of opting out, though in Texas and Maine large
industrial customers — those that take service at the transmission level — are simply not allowed the
option of participating in CRM-funded electric efficiency programming. Such treatment is commaon for
natural gas CRM-funded programs, where most gas transportation customers are not included in
CRM programs at all.

Moving right across the continuum, the less structured self-direct programs will also often exempt a
customer entirely from paying their CRM fees. These programs require the customer submit some
documentation stating that the customer has invested in energy efficiency in the past or plans to do
so in the future. Often this is a single page letter and a copy of a purchase receipt, but the customer is
not required to provide detailed information about the investment, and no thorough external analysis
or evaluation of a customer’s claimed efficiency savings is performed.

Continuing right across the continuum are more structured programs but with low oversight. These
programs typically require that a customer wishing to avoid paying all or part of the CRM actually pay
the CRM fees up front, and then submit paperwork to the self-direct program administrator to earn
back a rebate or to earn a credit on their utility bill. Though these customers do have to submit
evidence that investments have been made, the program administrators report they do not have the
time, resources or authority to verify the claimed investments or savings.

At the far end of the self-direct continuum are the more structured programs with high levels of
oversight. These programs can be viewed as true resource acquisition programs, generally subject to
evaluation, measurement and verification protocols of the same rigor as other CRM-funded efficiency
programs. Customers’ CRM fees are often collected and then administered by program staff, funding
investments as they are reviewed and approved. These programs usually let a customer self-direct
most of their CRM fees, but retain a portion of those fees to fund administration of the program and
other programs that serve other public benefits, such as market transformation and low-income
programs. Highly structured and well administered programs with substantial oversight offer the best
examples of successful and effective self-direct programming.

Opt-Out and Self-Direct Programs Today

In the past several years the number of states with opt-out and self-direct programs has increased
from the 15 (identified in Chittum and Elliott 2009) to 25 (profiled in this report). Figure 1 identifies the
states where self-direct and opt-out programs can be found currently. It also indicates which states
have some sort of CRM in place, but offer no self-direct option.

it is clear that opt-out and self-direct options are gaining popularity, and ACEEE has been
approached by other states that are considering these program options. Model self-direct program
design guidance is needed because of the potential low-cost energy efficiency opportunity available
in industrial sector, and the potential to miss those opportunities with opt-out or poorly structured self-
direct programs.
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Figure 1: Opt-Out and Self-Direct Program Options in the United States

States with structured self-direct

States with less structured self-direct

States with CRM in place but no self-
direct option

States with opt-out
E States with no CRM

o . . . .
ﬂ States with pending/possible self

i direct

Sources: ACEEE 2011, APS 2011, Chittum and Elliott 2009, Cross 2011, Stipe 2011, Edwards 2011, Goetze 2011, Goff 2011,
Helmers 2011, Landers 2011, Landers and Montgomery 2010, Mich. Comp. Laws 2011, Schepp 2011, Schutt 2011,
Timmerman 2011, Walker 2011, Welch and Fraser 2011, Whitehead 2011, Witliamson 2011, Xcel Energy 2011, Young 2011

ACEEE's earlier research on opt-out and self-direct programs (Chittum and Elliott 2009) found that
while some self-direct programs are very structured and work diligently to verify that self-directed
funds are actually spent on cost-effective energy efficiency, most programs were lacking in structure,
oversight, or both. Two years later that trend still exists, though some of the newer self-direct
programs, such as those found in Michigan, New Mexico and Colorado feature more structure and
oversight than earlier programs. Some of the most effective self-direct programs discussed in this
report can serve as models for new and emerging offerings.

Table |l illustrates how varied the opt-out and self-direct program landscape is currently, listing ten
representative self-direct programs and some of their key characteristics. Detailed descriptions and
analyses of each opt-out or self-direct program can be found in Appendix I. Self-direct programs have
in the past primarily focused on large industrial customers. More recently, self-direct programs have
begun to allow other customers to participate, including large commercial and/or institutional
customers. As Table Il shows, participating companies experience different programs depending on
the state.

Besides the expansion into new sectors, several other new trends in self-direct programs can be
identified. The first is a trend toward allowing companies to aggregate the loads of multiple facilities in
order to meet a self-direct program’s minimum threshold. For example, while a state may establish 1
MW average annual demand as the minimum a company must meet in order to participate in the self-
direct program, it may also allow a company to aggregate the demands of multiple facilities together
to meet the limit. Self-direct programs, along with EERS, are beginning to incorporate natural gas
efficiency investments as well as electricity efficiency. Finally, some self-direct programs continue to
allow participating customers to receive credit for past efficiency investments when calculating the
customer’s rebate or credit.

With so many different self-direct options in place, and no established framework for what constitutes
a successful and effective self-direct option, the policy question “What should self-direct programs be
designed to do?” has remained unanswered.
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Table Il Select Opt-Out and Self-Direct Programs and their Critical Characteristics
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THE SELF-DIRECT OPPORTUNITY

What Should Self-Direct Programs Do?

Self-direct programs should be designed to achieve desired policy goals. Just establishing a program
and calling it “self-direct” does not guarantee the program offerings will truly encourage energy
efficiency in the industrial sector or yield cost-effective energy savings. A self-direct program can be a
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reliable resource acquisition programs, able to produce dependable and measurable energy savings.
Well-developed self-direct programs can indeed inspire industrial firms and other participating
companies to make substantial energy efficiency investments and help reach state energy efficiency
goals that benefit everyone, including themselves. It appears that in some cases, self-direct programs
can yield greater savings from certain customers than would have been achieved through traditional
CRM programs. They can also leverage a facility's internal technical expertise to multiply the impact
of the program dollars dedicated to energy efficiency, perhaps even at a lower cost when compared
to CRM-funded programs.

A self-direct program can be a very unique, helpful, and atiractive offering to an industrial firm that
wishes to make investments in energy efficiency. Self-direct programs can help bridge the gap
between existing commercial/industrial energy efficiency programs offered by local utilities and the
needs of industrial and other large energy consumers, especially in places where the existing utility
program offerings are not very strong. Good self-direct programs allow customers more flexibility in
the use of their CRM fees, thereby enabling them to:

o More fully leverage their own internal technical expertise;

o Better make the case for internal support of energy efficiency investments;

e Multiply the impact of program dollars dedicated to energy efficiency;

e Implement projects over longer time periods and enjoy funding for larger percentages of
project costs as compared to than traditional CRM programs;

o Meet their facility's individualized energy needs; and

s Capture traditionally hard-to-reach energy efficiency savings.

CRM cost-effectiveness tests and methods for evaluating project costs generally account for a
measure's full costs and benefits compared to new generation. Thus, self-direct programs that use a
utility’s in-place CRM cost effectiveness criteria will likely encourage certain projects that would not
have passed an internal payback period test by a customer who was simply comparing the cost and
benefits of a project to the cost of avoided energy purchases. Opt-out programs in particular rely
simply on a customer’s internal investment decision-making criteria. While an opt-out customer might
decide that a certain measure does not meet her own internal criteria, it might be beneficial enough to
the energy system at large that the utility would find it met its investment criteria. A good self-direct
program should not leave those projects languishing.

Self-direct programs have been developed in response to claims by large industrial firms that they
will, as a smart business practice, continue to invest in all cost-effective energy efficiency. A self-
direct policy framework should measure and verify these savings and be able to incorporate them into
long-term energy system planning. The industrial sector offers substantial savings opportunities;
whether or not those opportunities are taken advantage of can impact overall system demand for
years into the future. Tracking the effect of energy efficiency investments made by self-directing
customers enables policymakers to gauge the long-term energy demand of the industrial sector.

Self-direct programs should be able to answer the question, “Is this program yielding the same or
better energy efficiency savings than would have been acquired with a ftraditional CRM-funded
efficiency program?” Some large industrial customers have called CRMs “penalties.” CRMs are
established by utility regulators as a fair condition of electricity or natural gas service to pay for a
system-wide resource. Paying little or no CRM fees is a special privilege that customers may earn by
offering a countervailing guarantee of performance, like every other use of CRM fees. Quality data
collection, a hallmark of today's CRM programs, is one way policy makers and regulators can
determine whether a self-directing customer or a self-direct program as a whole is earning the special
privilege. To help answer the above question, self-direct programs should be collecting data that will
enable an “apples to apples” comparison.

® A “resource acquisition program” is a program that can be counted on to deliver a reliable amount of energy savings. An
energy efficiency resource acquisition program can then be compared to the acquisition of other energy resources for purposes
of energy system resource procurement.

11
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Finally, self-direct programs and the CRM-funded programs serving the utility's service area should
help the customer make informed decisions about whether or not to avail themselves of the self-direct
option. A customer should be well informed about the services and benefits forgone by opting for self-
direct and should be clearly informed of the risks of non-compliance with the terms of a self-direct
program. In the cases where a CRM program would clearly better serve a customer, a self-direct
program should be able to suggest that a customer might prefer not to self-direct.

ldeal Self-Direct Characteristics

A number of current, successful self-direct programs offer robust and replicable examples of how to
structure self-direct programs that work. These programs are effective for a variety of reasons, and
have creatively responded to their customers’' needs. More successful self-direct programs feature
several particular characteristics that make them good at capturing energy efficiency savings. The
administrators of today's successful self-direct programs:

Run them as a resource acquisitions effort,
Make them flexible,

Offer CFOs a reason to care,

Develop smart reimbursement plans,

Use a stick — if necessary, and

Stay close and collect meaningful data.

© © © © © o

Run Them as a Resource Acquisition Effort

Measurable energy savings can be achieved, though most self-direct programs do not evaluate,
measure or verify information pertaining to installed savings. Instead, self-direct programs tend to
track the amount of money spent on energy efficiency by self-directing customers, paying far less
attention to the amount of energy (e.g. kWh or therms) saved. Like traditional CRM-funded programs,
self-direct programs can operate like resource acquisition programs: delivering reliable savings while
satisfying desired cost-effectiveness tests.

A useful first step in running a self-direct program that operates like a resource acquisition program is
to set some energy saving goals for customers. These goals could be based on state-level efficiency
goals for utilities, as in Michigan, or on other parameters, as at Oregon’s Eugene Water and Electric
Board (EWEB). At EWEB individual self-directing customers develop energy savings goals in
collaboration with the utility's staff. EWEB wants to keep the energy savings goals simple to
understand and administer, and so it looks at the load shares of their self-directing customers and
develops energy savings goals based primarily on the percent of load a customer represents. The
customer’s load profiles and the average customer conservation activity in the previous year provide
EWEB with enough data to develop five-year energy savings goals for their self-directing customers.
Annual true-ups of the savings help keep the goal in sight, and EWEB notes that they are acquiring
more efficiency from their two self-directing customers than they had in the past when the customers
were using EWEB's standard CRM program offerings (Welch and Fraser 2011).

EWEB staff, and staff at other programs that ask self-directors to meet actual energy savings goals,
say that developing concrete savings goals help improve the working relationship between the
customer and the self-direct program administration. Instead of focusing on dollars, these goals keep
the conversation focused on energy. When customers buy into the idea of energy savings goals, they
learn to squeeze more energy savings out of a dollar. Their internal goals are different than those of a
typical self-direct program that simply asks that customers spend a certain amount of money. The
customer is empowered to learn more about making the most cost-effective investments towards his
energy goal instead of just trying to satisfy a monetary spending goal. The self-direct program’s goals
are aligned with those of the customer, and interactions between the two entities are more amicable.

12
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Make the Program Flexible

As with EWEB’s savings goal, most self-direct programs establish program periods that span one or
more years. The inclusion of multiple years to a program period is one way self-direct programs can
offer more flexibility to customers who often study and make investments in different components of a
new project over a period of time that spans more than one year. Customers can then plan their
energy efficiency investments well ahead of time. This allows them to schedule efficiency investments
during planned plant downtimes which may happen very infrequently, avoiding the high costs of lost
production during a shutdown done exclusively for energy retrofit purposes.

Rocky Mountain Power takes the goal of flexibility one step further and operates a self-direct
program that is project-based instead of year-based. Customers are not presented with an either/or
option when choosing whether or not fo self-direct. Instead, they may choose to self-direct specific
projects, and use CRM-funded programs for other projects. This structure keeps industrial firms
connected to and communicating with Rocky Mountain Power, and customers may choose from
Rocky Mountain Power's full suite of CRM-funded tools for projects they do not self-direct. While
some self-direct programs leave customers entirely on their own, Rocky Mountain Power staff says
that only a few customers really are savvy enough to maximize their energy efficiency. The flexible
self-direct offerings of Rocky Mountain Power allow customers to access the utility's technical
assistance and expertise as needed (Helmers 2011).

Offer the CFOs a Reason to Care

A constant challenge for industrial energy efficiency programs is making the business case for energy
efficiency to the holder of a company's purse strings. A facility manager may understand the
importance and advantage of substantial energy efficiency investments; a CFO may see a slightly
longer payback than other non-energy projects and conclude energy efficiency is a poor use of
internal funds. While an energy efficiency program might be comfortable supporting an investment
with a five-year payback period (compared to a power plant investment with a financial lifetime of
multiple decades) an individual company or CFO may not.

The CRM fee is often just seen as a component of a utility bill and thus an operating expense, further
exacerbating the challenge of convincing internal decision makers to engage with CRM-funded
programs. The CRM fee is part of the general operations and maintenance (O&M) budget. Since it is
such a small portion of a facility’'s monthly energy bill (usually 2-5%), it is generally paid without much
thought, whether or not a company actively uses CRM-funded programs. Whether those programs
are worth that fee is not something a CFO bothers with. A CFO would likely prefer to simply see the
company's monthly energy bill lowered by removing the CRM charge.

A good self-direct program moves the CRM fee, and energy efficiency funding generally, out of the
O&M budget and into the capital expenditures budget. It does this by separating the CRM fee from
the rest of the utility bill and showing the customer that the self-direct-able portion of the CRM fee is a
dedicated amount of money specifically able to fund energy efficiency projects. This gives facility
managers an opportunity to show corporate leadership that the CRM fee is a tangible and
manageable amount of money. It is no longer simply embedded in an energy billing rate, lost amid
the noise of monthly expenses.

A good self-direct program also helps a customer overcome higher internal hurdle rates — that is, the
minimum return a company requires before it makes an investment. It does this by setting aside
money specifically for energy efficiency, which the customer must use or forfeit, and encouraging and
providing funds for projects that make sense even with a long payback period. The New Jersey
Clean Energy Program self-directed pilot program empowers customers to tackle both of the above
issues by asking them to develop portfolios of desired energy efficiency investments, and funding the
portfolio of investments up to certain program maximums.
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The New Jersey program is a multi-phase one. After an initial investment plan is developed by the
self-directing customer, the New Jersey program sets aside dedicated funds to fund the portfolio. In
this way the self-directing customer is encouraged to invest in projects with longer payback periods,
because the self-direct program is effectively financing the investments. The internal hurdle rate for
investments is minimized in importance, because the funds are coming from an external source. And
CFOs are happy to approve and seek energy efficiency investments, because they understand that
the money is theirs to use or lose. This type of structure is an effective way to help overcome the
entrenched investment-making decisions in industrial firms that can sometimes hinder greater energy
efficiency (Ambrosio 2011).

Develop a Smart Reimbursement Plan

Each self-direct program offers its customers a slightly different mechanism of reimbursement for
some or all of their CRM fees. While each type offers different benefits, some are more likely to
encourage cost-effective energy efficiency than others, especially when coupled with other effective
program structures.

Grants and rebates, which fund energy efficiency investments either before or after they are
implemented, are common among self-direct programs. They can be simple to administer and
generally require that a customer continue to pay their CRM fees on their monthly bills. They offer
companies lump sum payments for promised or completed efficiency investments, and are most
similar to traditional incentive programs.

Rate credits offer customers a credit against the CRM fees they pay on their monthly bills, usually as
a result of demonstrated energy efficiency investments. Rate credits offset part of or the entire CRM
fee, and can encourage customers to continue pursuing new energy efficiency projects as they
become accustomed to the reduced monthly bills. Rate credits reduce the company's utility bills over
time, but still make energy efficiency happen. They can also provide a construct for an internal
funding pool for energy efficiency, if a company chooses to earmark the monthly discounts as positive
cash flows.

A competitive bidding process aggregates the funds from all self-directing customers. Proposed
projects are submitted in for bid and self-direct program administrators decide the best use for the
funds, focusing typically on cost-effectiveness and overall energy savings. This type of structure can
be effective because it leverages the competitive nature of participating companies. Companies do
not want to be left out of the community activity of making energy efficiency investments.

Puget Sound Energy administers one of the more creatively structured self-direct programs in the
nation by combining grants with a competitive bid process. Self-direct programs operate with five year
windows. PSE works with self-directing customers to track CRM contributions for future use, and
allows them to earn an incentive against their tracked contributions whenever an approved project is
completed. The program begins with a non-competitive phase during which customers are
guaranteed access to their portion of CRM fees. At the end of the non-competitive phase, all
remaining funds not committed to projects are aggregated together and disbursed via a competitive
bid process among all self-direct customers, encouraging highly cost-effective projects. PSE found
that once the competitive bid process neared and a deadline loomed, projects “went like gangbusters”
because many companies did not want to relinquish any of their own “use it or lose it" funds fo a
multi-customer pot of money -— particular when it might be used by a competitor.

One important experience of the PSE program has been the very large volume of competitive
projects that have been proposed during the competitive bid process. For example in 2009 self-direct
customers proposed cost-effective energy efficiency investments of over four times the amount of
funding actually available in the multi-customer pot of money. PSE has found that this is common
during their competitive bid process, and is evidence of the large supply of cost-effective energy
efficiency in the industrial sector not being captured by existing programs (Landers and Montgomery
2010).
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PSE says its self-direct program is acquiring energy efficiency at a cost equal to its other CRM-
funded programs and that the program is actually acquiring moare efficiency than would have
otherwise been acquired. This is because the PSE self-direct program customers leave "money on
the table” when they do not invest in energy efficiency. Customers just paying a CRM fee may be
content paying the monthly bill and not taking advantage of CRM programs and services. The PSE
self-direct program brings that same amount of money to their attention and specifically sets it aside
for energy efficiency. The PSE program is an excellent example of how to leverage the flexibility
inherent in a self-direct program (Landers and Montgomery 2010, Landers 2011).

Use a Stick — If Necessary

Most self-direct programs do not penalize customers for failure to meet energy savings goals. Nor do
they check on equipment after it is installed to make sure it is capturing claimed energy savings.
While such structures may not be necessary, some self-direct program managers have found that
pairing a stick with the carrot — that is, the privilege of self-directing their CRM fees — they can
better encourage customers to meet energy savings goals or use up all of their allotted CRM funds.
The stick or penalty becomes a tool that facility managers can take to their corporate leadership,
allowing them to impress upon the company's financial decision-makers the importance of making
substantial investments in energy efficiency.

Penalties in self-direct programs vary, depending on the type of reimbursement plan in place. Where
a company earns rate credits or rebates in advance of project implementation, a penalty may be
incurred if the planned project does not come to fruition. Customers may have to pay back the portion
of the rate credit or rebate attributable to the project that was not implemented. Self-direct programs
such as the one found in Michigan ask customers to meet set energy savings targets. If a customer
fails to meet its targets it must repay CRM fees in proportion to the shortfall. The Michigan program
takes into account the reasons behind the customer’s failure to meet the energy savings goals and
may lessen or deepen the penalty based upon an assessment of the customer's actions. Though the
Michigan program features the repayment structure, utilities there have been hesitant to use it, for
fear of political consequences (Michigan S.B. 213, Walker 2011).

At Puget Sound Energy the “stick” is simply customers lose the CRM funds they have paid if the
money goes unused. Other self-direct programs use this method as well to encourage maximization
of energy efficiency among their customers. Customers are loath to give their money to another entity
and once they understand they have a dedicated amount of money to use on energy efficiency
projects, they will do almost anything to avoid leaving “money on the table.” Customers are
incentivized to determine a use for their money quickly, lest they end up relinquishing it to a neighbor
or competitor (Landers 2011).

Stay Close and Collect Meaningful Data

Many self-direct programs, and all opt-out programs, make a one-time decision about a customer’s
self-direct status and then conduct little to no follow-up, or follow up within several years. While this
requires few program administrative resources, it does not allow a utility or regulator to assess the
impact of the self-direct program. It also does not allow program administrators to assess whether the
self-direct program is serving its target customers well.

Perhaps most alarmingly, keeping self-directing customers at an arm’s length prevents program
administrators from collecting the kind of useful data that are collected in CRM-funded programs.
Program administrators need to know:

o The type of investments,

e The cost of each investments,
e The overall cost of energy saved,
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e The amount of energy saved by each individual measure, and
¢ The overall amount of energy saved.

These are important data points that can help utilities and policymakers better craft and administer
energy efficiency programs in the future. If a self-directing customer is not acting in good faith, its
behavior can have system-wide impacts. Failing to acquire the most cost-effective energy efficiency
can put upward pressure on energy prices and generally increase the overall cost of efficiency
programming.

Xcel Energy’s self-direct program, administered in its Colorado and New Mexico service territories,
maintains strong relationships and communication with its self-direct customers. It engages in
substantial communication with its self-direct customers at the beginning of their self-direct
application, identifying necessary data points early on in project development. Xcel requires pre-
installation energy monitoring and regularly reviews and evaluates self-direct program performance.
Xcel tasks its highest level engineers to review self-direct project engineering analyses and energy
monitoring plans. The result is that Xcel is equally as confident in the self-direct program'’s claimed
savings as in those claimed in the more traditional CRM-funded incentive programs. Such confidence
in savings is rare among seif-direct programs (Romero 2011).

The above examples illustrate that self-direct programs can be well constructed and successful in
encouraging cost-effective energy efficiency. Some self-direct program managers are confident that
their programs are producing savings of similar quality to those achieved through more traditional
programs, though data is not usually collected to vyield true "apples to apples” comparisons among
self-direct programs and more traditional CRM-funded energy efficiency programs. It is clear that in
some cases the flexibility and unique tools offered by self-direct programs enable greater efficiency
than would have been achieved with more traditional programming. In a few select states, self-direct
programs have developed into highly effective tools in a state’s suite of energy efficiency
programming.

THE SELF-DIRECT CHALLENGE

As noted in the previous section, examples of successful self-direct programs exist. Unfortunately,
developing and administering a self-direct program can be a challenge. Most self-direct programs and
all opt-out programs feature a number of characteristics that are troubling to those interested in
maximizing cost-effective efficiency across all sectors. The successful self-direct programs noted in
the previous section are the exceptions to this rule. For self-direct programs to establish themselves
as essential components of a state’s energy efficiency efforts, the following challenges will need to be
addressed:

o Unfounded assumptions on which the programs are predicated,
e lLack of data and evaluation within programs, and
e Unfair treatment of self-direct customers and other classes of customers.

Unfounded Assumptions

Self-direct programs are predicated on some assumptions about industrial energy efficiency that are
largely unfounded, or at least not substantiated by available data. The assumptions are that industrial
companies are better at acquiring energy efficiency than CRM programs and will always acquire all
cost-effective energy efficiency on their own, absent any efficiency programs. These assumptions,
repeatedly promoted by some industrial sector stakeholders during energy policy discussions, have
provided the policy basis for opt-out and self-direct programming in almost every state with such an
option, despite their shaky foundations. Instead of establishing self-direct programs because they are
effective energy efficiency programs in their own right, self-direct programs have tended to be
developed as a response to these assumptions, put forth by some vocal members of the industrial
sector.
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Industrial Customers Do Efficiency Better

The first assumption on which opt-out and self-direct programs are based is that industrial companies
are better at capturing cost-effective energy efficiency than CRM-funded programs. This assumption
also includes the inherent belief that CRM-funded programs are not capable of serving the industrial
sector well. In many states, evidence suggests otherwise. ACEEE has studied industrial energy
efficiency programs for years, and has, over the years, consistently identified industrial energy
efficiency programs that are tremendously effective at capturing energy efficiency from their
customers (see Chittum et al. 2009, York et al. 2008). Though it is clear that some CRM-funded
programs are not as effective as others, examples of CRM-funded programs serving their industrial
sectors well are easily found.

In fact, self-direct programs themselves tend to refute this assertion. In Wisconsin, where industrial
energy efficiency programs have historically been quite strong, no single customer has chosen to
take advantage of the self-direct program. Wisconsin's policy-makers and administrators of the CRM-
funded programming attribute the lack of interest in the self-direct option to industrial companies'
perceptions that Wisconsin's Focus on Energy programs serve them well and provide benefits equal
to or greater than their individual CRM fees (Schepp 2011, Schutt 2011). In Oregon, companies have
increasingly stopped using the self-direct program and instead chose to pay into the CRM-funded
programming offered through the Energy Trust of Oregon. Customers have noted that they made the
switch to take advantage of the Energy Trust's incentives and technical assistance. This has been
especially true as the Energy Trust has developed more industrial-focused offerings (Crossman 2011,
Stipe 2011).

Industrial Companies Will Maximize Cost-Effective Efficiency

Another assumption frequently made during the development of opt-out and self-direct programs is
that industrial customers will always do all cost-effective energy efficiency because doing so makes
good business sense. This claim is typically followed by the assertion that the CRM fee is a "penalty”
(Chittum and EMiott 2009, Schwartz 2011, Crossman 2011, Lazar 2010). While industrial firms in the
U.S. have continued to become more energy efficient per unit of product output, they have not
necessarily captured all cost-effective energy efficiency. Again, opt-out and self-direct programs have
proven this to be true. In Utah, Wyoming and Oregon, customers can opt out of all or part of their
CRM fees if they can prove that they have in fact done all cost-effective energy efficiency. In the case
of Utah and Wyoming, “cost-effective” means that a project has a simple payback of eight years or
less; in Oregon it is ten years. To date, no company has taken advantage of these exemptions in any
of these states, because there are always some cost-effective projects that could be identified during
an energy audit (Helmers 2011, Stipe 2011).

Lack of Data and Evaluation

Measuring and evaluating the true costs and benefits of energy efficiency programs and projects is
critical to maximizing efficiency’s public benefits. Conducting data collection and analysis ensures
money is not wasted that could otherwise be used to acquire efficiency. Customers of all classes
paying a CRM fee to support system-wide energy efficiency want to know that their dollars are not
being wasted. Similarly, when customer rates increase because a new power plant is built, customers
want to know that the power plant is running as effectively as possible. Performance data must be
collected to know this.

Opt-out programs collect little to no data, and self-direct programs often do a poor job of collecting
and analyzing data. This is due largely to the structure of self-direct programs, which generally allow
for few if any dedicated staff and few additional resources. Most but not all self-direct programs retain
a percentage of a customer's CRM fee to cover program administrative costs, though the amount
retained can be quite small and insufficient to pay for all desired program administrative activities.
These collections range from about 5% to 20% of a customer’'s CRM fee. Self-direct programs are
also often challenged by competitive concerns of participating customers who may not wish to share
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data about their operations. Collecting data or verifying data submitted by customers takes time and
effort, and self-direct programs are typically shoestring operations that may employ one or two full-
time individuals to process paperwork.

Only a handful of self-direct programs evaluate overall program performance, which can offer
comparisons between the self-direct program and the alternative CRM-funded program. Most self-
direct programs do not collect data on pre-installation energy use of a company’s systems to which
energy efficiency improvements are applied and therefore, programs cannot develop baseline energy
use assessments in order to ascertain the impact of the self-direct program.

Self-direct programs that do ask for more detailed data on specific projects before they provide a
reimbursement have to rely on a company's internal or third party energy analysis. Some self-direct
programs are better than others at reviewing the customer-provided data on installed measures, but
many do not conduct their own measurement and verification of the claimed savings. Several opt-out
and self-direct programs give credit for projects that are planned for the future, and very few of those
conduct substantial follow-up with customers to verify one, two or three years down the road that
planned projects were completed.

Industrial energy efficiency programs already suffer from a general dearth of data. Limited data
collection from opt-out and self-direct programs yields missed opportunities to learn more about what
works and what fails in the industrial sector. In South Carolina, Duke Energy allows customers to opt
out of paying the CRM fee after they submit a letter stating that they have or plan to implement cost-
effective energy efficiency investments. No proof is required beyond the letter. Duke staff
acknowledge that collecting more data might be useful for their program planning purposes but they
are not tasked with data collection or program evaluation and do not have the resources to dedicate
to it (Mauney 2011, Duke Energy 2011b).

In some states, such as Montana, different entities are responsible for different aspects of the self-
direct program. While one party may assume that the other is more engaged in monitoring and
reviewing the energy efficiency investments of self-direct customers, the other party may assume the
opposite. In Montana, the utility administering the self-direct program assumes that the state agency
reviewing self-direct reimbursement claims is conducting some verification of claimed savings. The
utility is not authorized to conduct project savings evaluations, and, in fact, neither is the state
agency. The state agency does not evaluate the investments or review them for accuracy of claimed
energy savings (Edwards 2011, Trasky 2011, Young 2009).

Beyond understanding how well self-direct programs are working, data from self-direct projects and
programs can help a state or region plan for the long term impact of industrial customers’ energy use
and energy savings. Without proper data collection, there can be no meaningful analysis, no reliable
measurement and no useful evaluation of a program’s societal worth.

Unfair Treatment

Opt-out and self-direct programs can be unfair to other customer classes. No other class of system
user is allowed to opt out of paying for a system benefit or escrow their CRM payments. This is true
regardless of the actual amount of benefit each user enjoys. Since all ratepayers enjoy the benefits of
energy efficiency, in the form of lower demand for new resources, reduced environmental impacts of
energy supply, reduced power and fuel costs and other factors, it is arguably fair that all ratepayers
pay for it. All other system resources, such as new generation assets, are generally paid for by all
customers.

18



Follow the Leaders, © ACEEE

Some self-direct programs and all opt-out programs take certain select companies out of the
communal framework and, if those companies fail to make energy efficiency investments with their
saved CRM fees, deprive customers in the remaining classes from the benefits of low-cost industrial
energy savings. Opt-out programs in particular allow customers to pay nothing toward energy
efficiency and acquire no new efficiency without penalty. Self-direct programs that fail to acquire the
amount of efficiency that would have been acquired via a CRM-funded program also do the other
classes of customers a disservice. On the other hand, the few self-direct programs that appear to
encourage greater levels of efficiency investments among participants bring a greater level of shared
energy efficiency benefits to all customers.

Granting Credit for Historic Savings

The primary role of energy efficiency programming is to procure new energy savings. Energy
efficiency programs exist because energy efficiency is low-cost and offers ancillary benefits. Self-
direct programs that allow free ridership — they pay for energy efficiency that would have been
acquired absent any programming — are not serving an overall public good but are instead providing
participating customers with added income, at the expense of mare efficiency that could have been
achieved with additional efficiency programming.

One of the most visible ways opt-out and self-direct programs allow free ridership is through the
crediting of historical investments in energy efficiency. North Carolina, South Carolina, Oregon, and
Ohio are examples of states whose opt-out and self-direct programs give or have given credit to
previously installed energy efficiency investments, implemented prior to the commencement of the
opt-out or self-direct program. Giving such credit does not acquire a single new kWh, and it reduces
the overall efficiency benefits of a self-direct program. Large industrial customers contend that
granting such credit is the only fair way to adequately credit early action on energy efficiency, but
there is no reason that large customers need to be credited for earlier investments, since they already
benefit from the long-term energy savings which presumably were cost-justified based solely on
avoided utility costs.

Giving credit for previous investments is most often done when an opt-out or self-direct program is
first established, often in an effort to satisfy industrial customers. Offering such credit is a preferential
treatment of a single class of customer and does not serve any energy-saving purpose. It is a
politically useful program characteristic, but it does not ensure that new cost-effective energy is
procured for the benefit of all. Giving recently installed measures credit in a self-direct program may
be a useful political tradeoff to implement new long-term energy efficiency CRM program and savings
goals if implemented for a very small window of time, such as one year, and only for outlier
investments recently made that greatly exceed the normal average annual efficiency expenditures by
those customers.

The Opportunity Costs of Opt-Out and Self-Direct Programs

in recent years states have moved away from setting spending amounts and just watching the dollar
amount spent on efficiency In doing so they have moved toward setting specific energy savings goals
for their utilities and monitoring kWh saved, treating energy efficiency as a highly reliable system
resource and an integral part of an overall resource acquisition strategy (Sciortino et al. 2011). In
contrast, most self-direct programs require dollar-for-dollar parity, asking or allowing customers to
spend an amount equal to what they would have paid in CRM fees, regardless of the amaount of kWh
that spending acquires. These structures can make savings by self-direct customers harder to project
or plan for, and harder to count on as a system resource. In states where no entity “claims” the
savings acquired through a self-direct program, incentives for utilities to encourage energy efficiency,
if they exist, will not apply to self-direct savings.’

" See ACEEE’'s 2011 report, Carrots for Utilities, for more information on shareholder financial incentives designed to
encourage investor-owned utilities to provide energy efficiency programming: hitp.//aceee org/research-report/uiii.
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Only a few self-direct programs — Michigan, Wisconsin, Eugene Water and Electric Board and
Vermont's Self-Managed Energy Efficiency Program — set individual kWh or kW goals for customers
and base reimbursement levels on the progress the customer makes toward the goal (Weich and
Fraser 2011, Mich. Comp. Laws 2011, Chittum and Elliott 2009, Goetze 2011, Schutt 2011). Most
self-direct programs do not set individual customer energy savings goals, or do not link a customer’s
reimbursement of CRM fees to the meeting of those energy savings goals.

As an opt-out or self-direct customer, spending the same amount of money on energy efficiency
measures as they would have spent on CRM fees does not necessarily yield the same amount of
energy savings as would be acquired through a CRM-funded program. CRM programs are subject to
extensive cost tests and are rigorously vetted to ensure that the dollars spent through CRM
programming are in all consumers’ best interest. When opt-out or self-direct customers are not
required to meet the same cost-effectiveness tests as CRM programs, they will make energy
efficiency investment decisions based on their avoided energy costs — their current retail rates. CRM
programs set cost-effectiveness rules and make decisions about the economic viability of an
individual energy efficiency investment after considering the full cost of new generation resources,
since energy efficiency can mitigate or reduce the need for new generation. Energy efficiency projects
make much more economic sense when compared to new generation, and so CRM programs can
justify investing in energy efficiency projects with longer payback periods. Far fewer energy efficiency
projects will be economically justified by individual customers in opt-out programs and self-direct
programs that do not require projects be considered within a framework that includes TRC, since they
will not have an incentive to invest in projects with longer payback periods.

Few self-direct programs can answer the question, “Could this money be better spent elsewhere?”
Only some programs — notably those in Arizona, Washington, Wisconsin, Ohio, Colorado, Utah and
Wyoming — require that some cost-effectiveness test be met (Chittum and Elliott 2009, Schutt 2011,
Helmers 2011, Landers and Montgomery 2010, Romero 2011, Cross 2011, Williamson 2011).
However, just satisfying a cost-effectiveness test offers no guarantee that the self-direct projects are
achieving the amount and type of savings that would have been achieved in a traditional CRM
program. Additionally, in some self-direct programs, cost-effectiveness tests are based on self-direct
customers’ own internal decision-making requirements. So while an industrial firm may chose not to
make an investment based on its internal cost of capital, the measure might be accepted as fundable
and feasible by a well-structured self-direct program using a cost-effectiveness test that includes s.
This illuminates why participation in a CRM program or good self-direct program

Opt-out and self-direct programs are not benign policy decisions. Industrial firms offer tremendous
efficiency opportunities, and not maximizing those highly cost-effective opportunities can have far-
reaching negative effects. Industrial efficiency measures also can offer much higher benefits to costs
than measures implemented in any other sector (VDPS 2007). Taking the exiensive industrial savings
out of both the numerator and denominator of overall year-to-year system savings calculations can
eventually increase the overall cost of savings and deprive other classes of customers of the benefits
of industrial savings. Additionally, opt-out and self-direct customers often represent substantial
system loads and contribute significantly to CRM funding pools. For instance, nearly one third of all
CRM fees are self-directed within NorthWestern Energy's Montana territory (NorthWestern Energy
2010). While those firms may be making smart decisions with their funds, they also may not. One-
third of NorthWestern's funds are not subject to the kind of scrutiny its CRM-funded programs are.

Self-direct programs run by utilities and those typically tasked with acquiring energy efficiency in a
state tend to be more structured and view themselves as more effective than those run by energy
offices or other entities operating programs on a more sporadic basis. Utilities and other program
implementers already know the market and they know the kinds of investments that self-directing
customers have already made. They have experience collecting data from the sector and may
already have information on a company's baseline energy consumption. In states like Arkansas,
where self-direct program structures being considered explicitly do not include the involvement of a
ufility, the overall efficiency benefits of a self-direct program could be limited from the beginning.
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To summarize, data to determine whether self-direct programs are good policy decisions is usually
not collected and does not exist for most self-direct (and all opt-out) programs. As such there may be
no reliable way to calculate the opportunity costs of most self-direct programs. Without this data it is
impossible to know whether self-direct programs are acquiring savings equal to — or even exceeding
— what would have been acquired in a CRM-funded program.

BEST PRACTICES AND RECOMMENDATIONS

There are no perfect self-direct programs, but there are many programs that are good at what they
do. Current and future administrators of self-direct programs can learn from the experiences of
existing self-direct programs. Below are several best practices and general program design
recommendations that current and future self-direct programs ought to consider when building or
updating their programs.

Program Development

The voice of large energy consumers is typically quite prominent as new self-direct programs are
developed. Letters from large energy consumer coalitions support opt-out provisions or minimally
structured self-direct programs in many state-level cases. While the concerns of the industrial and
large commercial stakeholders are important for policymakers to consider, there is usually less
representation from other customer classes during discussions on large consumer treatment. It is
critical, then, that state regulators and policymakers, as representatives working on behalf of all of the
state’s residents, work to develop offerings to large energy consumers that are still fair to all other
classes of customer.

Key Program Elements

Energy efficiency anywhere benefits everyone in an energy system. Industrial energy efficiency
savings tend to be the most cost-effective, and thus offer the entire system increased energy
efficiency at a low cost. Therefore, a self-direct program that maximizes cost-effective energy
efficiency in the industrial sector is an ideal policy goal. To achieve such a program, self-direct
program administrators should:

o Develop a program structure that allows facility managers to treat their CRM fee payments as
dedicated funds for energy efficiency, either through dedicated escrow accounts, rebates
earned only upon project completion, or rate credits earned concurrently with measurable
energy efficiency investments and/or energy savings;

¢ Include a mechanism to recoup paid funds from self-direct customers if it is determined that
savings were claimed erroneously or if planned savings did not actually occur;

e Collect and establish self-direct customers’ baseline energy use data;

o Focus on energy savings rather than funds expended towards energy efficiency;

o Measure and verify all claimed savings, using the same standards for data collection as
industrial CRM-funded energy efficiency programs;

o Retain a portion of a customer’'s CRM fees to ensure self-direct customers contribute to fund
a program’'s administrative costs and other prioritized program costs (such as low-income
programming or market transformation) that all other customer classes pay for via their CRM
fees;

e Generally not allow credit for efficiency investments made prior to the commencement of a
self-direct program;

o Offer self-direct customers multi-year time frames (e.g., 4 years) in which to expend
aggregated CRM fees. If the fees go unutilized, make them available to other customers for
cost-effective projects; and

e« Employ the same cost-effectiveness tests for self-direct projects as are used for other CRM
programs, and develop a reliable account of the cost of saved energy within the program.

21



Follow the Leaders, © ACEEE

Program Variation and Goals

Self-direct programs may vary between states depending on the state’s unique needs. However, it is
critical that the goals of a self-direct program be well articulated prior to the iterative process usually
relied upon to develop and finalize a self-direct program’s structure. Such a process can often stay so
focused on the details that the larger overall policy goal is lost or never established.

Treating self-direct programs as “throw-away” programs by denying them at least some staff or not
counting on them for resource acquisition purposes sends the message to self-directing customers
that a utility, regulator, or policymaking entity does not care what they do. Such a statement can have
long-term negative consequences, because industrial energy efficiency goals are not taken seriously
and as a consequence more power plants are needed: power plants that are typically more expensive
per kWh than energy efficiency programs (see Figure 1).

Self-direct programs might consider joining the larger policy trend that is migrating away from setting
spending goals in energy efficiency programming and toward a focus on meeting actual energy
savings goals. Specific goals for each self-directing customer, and smart aggregation of a self-direct
customer's CRM fees, can yield savings that surpass those that could be achieved within a CRM-
funded program. Measuring actual energy savings of installed measures, as opposed to simply
tracking estimated savings, would also help self-direct programs know the true impact of customer
energy efficiency investments.

Successful self-direct programs engage self-direct customers and give them added flexibility that they
cannot enjoy through traditional CRM-funded programs. These self-direct programs help industrial
customers overcome higher internal investment hurdles and help them make long-term investments
in their facilities. Exemplary self-direct programs encourage their customers to maximize cost-
effective energy efficiency not just because they are required to, but because increasing energy
efficiency benefits everyone, including the individual customer.

Self-direct programs are often the result of political processes and may not always be perfect. But
they can ensure that funds intended to acquire cost-effective energy efficiency do capture efficiency
for the benefit of all.

CONCLUSIONS

There is substantial evidence that very successful and effective self-direct programs exist in some
states. However, many self-direct programs are not ideally designed to maximize energy efficiency
and many are developed with little thought towards structure or effects. The self-direct programs that
are successful are thoughtfully designed by people familiar with industrial decision-making and are
often well-utilized by industrial and large commercial customers to acquire cost-effective energy
efficiency in those sectors. In some states, well-structured and adequately measured self-direct
programs appear to have achieved energy savings equal to or greater than what would have been
achieved without a self-direct option. For this reason, policies should support well-structured self-
direct options. An opt-out program, however, is never a wise policy decision.

Designing and running an effective self-direct program can be a challenge. The results in this report
establish that most self-direct programs lack at least one of the critical components identified as
necessary to maximize the cost-effective energy efficiency in their target sectors. Many self-direct
programs are hamstrung by minimal staffing and by regulated or legislated structures that do not
allow for accurate measurement and evaluation of the program’s impacts. Many self-direct programs
are held to lower standards of data collection and analysis than the typical industrial and large
commercial efficiency programs. Further, many self-direct programs are not subject to the same
rigorous cost tests found in other efficiency programs that ensure public benefit funds are being well
spent.
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While a self-direct option may indeed be an adequate tool to acquire cost-effective energy efficiency
in these sectors, the assumptions and arguments used to support the establishment of a self-direct
program are often inaccurate and unfounded. Worse, the data to determine whether self-direct
programs are beneficial to society simply is often not collected.

The self-direct option was developed largely as an alternative to opt-out provisions, which allow users
to completely opt out of paying for system-wide energy efficiency. Self-direct programs respond to the
belief among some industrial and large commercial energy users that some utility-administered
energy efficiency programs are not responsive to their needs. Self-direct programs are mostly
designed to serve a small number of large energy-using customers. Policymakers have rarely
established self-direct programs as primary means to acquire efficiency savings. When states have
established new energy efficiency goals and programs, the self-direct option has been, in nearly
every case, developed in response to requests from large energy users.

The goal of energy efficiency programs and policies is to achieve energy savings in a cost-effective
manner. Since industrial energy efficiency is among the lowest cost energy resource, maximizing
efficiency in the industrial sector is critical to meeting these goals. Energy efficiency benefits all users
within a utility system, regardless of where the actual end-use efficiency investment takes place. Self-
direct programs that fail to leverage and take advantage of the highly cost-effective energy efficiency
opportunities in the industrial, commercial and institutional sectors do a disservice to every energy
consumer,

The good news is that self-direct programs can be very effective energy efficiency programs, and
some have proven themselves as creative programs that serve the hard-to-reach industrial sector
quite well. In some cases these program even appear to serve their industrial customers and other
large energy users even better than other CRM-funded offerings.

Self-direct programs should be viewed as a privilege offered to large energy users since they provide
flexibility not accorded to other consumers. With privilege comes responsibility, so participants in self-
direct programs should be expected to meet a reasonable level of reporting and savings validation so
the benefits of the program are assured to all other energy users. As increasing numbers of states
establish self-direct programs, it is imperative that rigorous performance requirements be in place to
assure that all consumers are receiving the benefits from the low-cost energy efficiency resource. The
opportunity cost of allowing companies to self-direct will remain unknown without strict requirements.

There are exemplary self-direct programs that offer large energy consumers all the benefits of a self-
direct program while providing the rest of society a low-cost energy resource. Successful programs
represent a model for developing effective industrial self-direct programs and provide evidence that,
when done right, self-direct programs can be true assets to states’ and utilities’ suites of energy
efficiency programming.
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APPENDIX I: PROGRAM SYNOPSES

Arizona
(Williamson 2011, APS 2011, ACC 2009)

In Arizona, the Arizona Public Service Company administers a self-direct program that requires that
all eligible projects meet existing cost-effectiveness standards applicable to CRM programs.
Customers may aggregate multiple facilities together to meet the required minimum of 40 million kWh
per year. Customers have access to 85% of their CRM fees, including the DSM cost-recavery
amounts embedded in rates. Customers may fund up to 100% of project costs. After contributing
CRM fees for one year, customers are given two years to file an energy efficiency project application.
They may use all the aggregated CRM fees from that year — minus 15% that is retained for
administrative costs, low-income programs and measurement and verification.

If a large enough project is developed and the existing self-direct pool of money from the single year
does not cover 100% of project cost, customers may continue to self-direct their CRM fees until the
project's cost is covered, for a period of up to ten years. Measurement and verification of project
savings is conducted by APS staff in a fashion identical to what is conducted for CRM projects. If
customers choose not to continue to self-direct for the following year, they are defaulted back into
APS’s standard CRM programs. If funds are not used by the self-directing customer, the funds are
returned to the overall CRM funding pool. The program has been used by one customer.

Colorado and New Mexico
(Romero 2011, Xcel Energy 2011)

in many respects, Xcel Energy runs its self-direct program like any other industrial offering. The same
staff offer custom, prescriptive and self-direct programs to industrial and large commercial customers
with average demand greater than 2MW and annual consumption greater than 10 GWh. Companies
can aggregate to meet the minimum thresholds and in Colorado, self-direct customers are generally
already large enough to be served by one of Xcel's 15 large account managers. Several hundred
customers are large enough to qualify for the self-direct program, but less than .5% have chosen to
actually self-direct. Ten self-direct projects were completed in 2010.

Self-direct customers continue to pay their assigned CRM fee, and self-direct projects are reimbursed
through a rebate. Customers may earn rebates of up to 50% of the incremental project costs, either
$525kW or 10 cents per kWh. If customers choose to self-direct, they may not take advantage of Xcel
Energy’'s other incentive and rebate programs. The self-direct rebates are richer than those offered
through other incentive programs, in exchange for the in-house engineering analysis required of a
self-direct customer.

Xcel Energy holds its self-direct customers to the same cost-effectiveness tests as any of its other
efficiency customers. While self-direct customers provide their own engineering analysis, they must
meet the same total resource cost tests as all the other industrial and commercial offerings.
Customers can get pre-approval for self-direct projects, and have two years to complete the project
and earn their rebate. Xcel is responsible for reviewing project implementation and monitoring plans
and project total resource cost analyses. It tasks its most senior engineer with review of all major
technical details, and works directly with the self-directing customer to come to an agreement on what
data will be required of the project.

Results and Discussion

Xcel Energy did not have energy savings goals for its self-direct program in 2009, but in 2010 it
exceeded its goals by 200%. Due to the close proximity of Xcel Energy engineers to self-direct
customers, Xcel Energy is “just as confident” in the savings reported by self-direct customers as in
savings acquired through its other efficiency programs. It views its self-direct program as equally
responsible for producing efficiency that maximizes ratepayer funds and believes the self-direct
program is a “good steward” of ratepayer funds.
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To further ensure ratepayer funds are used in 2 manner that maximizes system efficiency, Xcel
Energy does not offer credit through its self-direct program for previously made efficiency
investments. Xcel Energy believes that their self-direct program can only claim savings that they have
“influenced,” and expects their regulators will hold self-direct program savings to the same scrutiny for
free ridership as they do Xcel Energy’s other efficiency programs. Attention to rigorous evaluation and
cost-effectiveness standards within their self-direct program stood out among most other self-direct
programs.

Xcel Energy reports that they are receiving an increasing number of applications to the Colorado seff-
direct program. The New Mexico self-direct program only began this year and no one has taken
advantage of it thus far.

idaho
(Anderson 2011, Pengilly 2011)

idaho Power offers its largest customers an option to self-direct the 4.75% energy efficiency rider that
appears on all customer bills. Only a small number of customers take advantage of this program,
which forecasts out a company's efficiency rider contributions over the course of three years and
makes 100% of those funds available to fund up to 100% of project costs. If a company has not used
its dedicated self-directed funds after three years, the funds are released to the utility's general fund
for energy efficiency.

Self-direct projects are subject to the same criteria as projects in other efficiency programs. Either
ldaho Power’'s own internal engineers or a company's selected third party engineers wili review the
project. Idaho Power checks to ensure the project has been physically completed prior to releasing
payment. In some cases this means engaging in follow-up metering to ensure the claimed savings
are accurate.

Results and Discussion
The very small number of self-directing customers represents only a small portion of the utility’s foad.
It is not a heavily used program and is not relied upon for significant industrial savings.

Kentucky
(Storck 2009, KRS 2011, Haemmerle 2011)

Duke's opt-out program in Kentucky is applicable only to electric customers that take transmission
service on Rate TT. Duke describes these customers as those with “energy intensive processes” and
thus eligible, under the existing statutory language, to opt out of paying for energy efficiency
programming. The Kentucky Revised Statutes state that the Kentucky Public Service Commission
“shail assign the cost of demand-side management programs only to the class or classes of
customers which benefit from the programs” and that customers with “energy intensive processes’
who choose to make cost-effective efficiency investments instead of participating in the existing
demand-side management programs “shall not be assigned the cost’ of those programs.

Customers that opt out of paying the energy efficiency rider must indicate that they either have or will
in the future make cost-effective energy efficiency investments in their facilities. Duke does not
measure and verify these savings, and customers that opt out may not take advantage of other Duke
energy efficiency programming.

Results and Discussion ‘
Currently thirteen customers take TT service and are thus eligible to opt out of the energy efficiency
programs, and all of them opt out.

Maine
(Efficiency Maine 2010, Voorhees 2011, Burnes 2011)
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Though large industrial customers that take transmission and sub-transmission service do not pay
into Maine's CRM programming, federal stimulus funds and collected money from the Regional
Greenhouse Gas Initiative have allowed Efficiency Maine to offer energy efficiency programming to
the state’s largest industrial customers. However, the customers still do not pay into the CRM. The
Efficiency Maine incentives and custom grant programs are now used by large industrial customers,
and if the additional non-CRM funding is exhausted, the customers will no longer be able to use the
efficiency programs.

Since being allowed to use Efficiency Maine programs, industrial customers have used them to do
everything from making routine repairs to funding major upgrades.

Massachusetts
(Mosenthal 2011)

Large electric customers in Massachusetts can access a self-direct program called the Accelerated
Application Process. Customers still pay their CRM fees, but then have access to 85% of those fees
over the course of two years to fund energy efficiency investments. The remaining 15% is retained to
fund the administration of the program. Customers develop the projects on their own, and must
adhere to some measurement and verification processes and protocols.

Large gas customers do not pay any CRM fees, but are currently pursuing a self-direct-styled
program.

Results and Discussion

The electric self-direct program was previously used by some larger industrials and area educational
institutions, but interest in the program has waned since many of the participants determined that they
could receive greater benefits from remaining in the traditional CRM-funded programming.

Michigan
(Walker 2011, Mich. Comp. Laws 2011, MPSC 2010, SB 213)

Michigan's self-direct option, which was codified in 2008 in conjunction with the state's EERS, is
unique among all self-direct programs. Michigan's self-direct program requires that large consumers
develop and implement their own energy efficiency savings plans consistent with the energy savings
goals required of electric utilities as part of the state’s EERS. All but the absolute largest self-direct
customers must secure the assistance of an “energy optimization service company” to help assess
current energy use and develop the energy savings plan.

Customers with annual demands of 1MW or an aggregated demand among multiple facilities of SMW
may participate in the self-direct program. Over the next few years these peak demand requirements
will be further reduced, allowing a greater number of customers to participate in the self-direct
program.

Self-direct customers do not pay fully into the CRM fees in exchange for the execution of their energy
savings plan, but they do pay a portion of their assigned fees to cover administration of the self-direct
program. Customers submit their energy savings pians for review by their utility, and the utility
approves the plan and reports aggregated program data to the Public Service Commission.

Results and Discussion

During the first two years of the self-direct option in Michigan, 77 companies signed up statewide.
This year the number has dropped to 47, in part because some of the original self-directing
companies signed up for self-direct prior to fully understanding the energy efficiency programming
that would be offered by their local utility. Companies have also become more reluctant to take on the
risk associated with not meeting savings targets within the self-direct program.
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The requirement that individual companies meet the same energy savings targets as large utilities
has proven difficult to administer in some cases. One of the biggest hurdles is that self-direct
customers presently cannot carry over savings from year to year. However, draft rules in place will
extend the self-direct window up to five years, allowing customers to make big investments in some
years and enjoy a guaranteed self-direct status in future years as they enjoy the savings from the
large investment.

For the most part, the self-direct program has yielded reliable and expected savings, and customers
have met their savings goals. However, it is unclear whether or not the claimed saving are truly
occurring in each self-directing facility. Utilities have proven reluctant to aggressively “police” their
customers, but no other entity is responsible for ensuring that claimed savings are occurring.

An additional challenge for the self-direct programs in Michigan is that no companies have applied to
become qualified and certified as energy optimization service companies. State regulators are
addressing this issue currently.

Minnesota
{Haase 2011, Minnesota Session Laws 2011)

Minnesota offers a self-direct option to its largest customers, aliowing full exemption from their
assigned CRM fees. Customers with 20MW average electric demand or 500MCF of gas consumption
may participate. In addition to meeting these threshold requirements, customers must show that they
are making “reasonable” efforts to identify or implement energy efficiency, and that they are subject to
competitive pressures that make it helpful for them to be exempted from the CRM fees.

Participating customers must submit new reports every five years to maintain their exempt status.
These reports identify the type of equipment purchased in the last five years, the facility's
consumption and energy productivity trends. The utility is only minimally involved in the self-direct
program administration; the state’s Department of Commerce functions as the manager of self-direct
accounts and the arbiter of whether a company qualifies for self-direct and is satisfying its obligations.

Results and Discussion

12 customers are taking advantage of the self-direct provision and the program administers have a
basic understanding of the efficiency investments that are being made by those that are exempt from
paying the CRM. An effort to get additional assessment of claimed savings by an external third party
has recently been made by the Department of Commerce, which acknowledges that the energy
savings information collected from its self-direct participants is minimal, and substantially less than
what would have been collected had they remained in a CRM-funded program.

Every five years companies are reassessed for their eligibility to participate in the selif-direct program.
To date no companies have been removed from the program for failing to satisfy eligibility
requirements.

Missouri
(MOGA 2009, Wankum 2011, MCSR 2009, Sivils 2011, Laurent 2011)

In Missouri, Senate Bill 376, adopted in 2009, established the Missouri Energy Efficiency Investment
Act, which permitted utilities to develop and administer energy efficiency programs that achieve “all
cost-effective demand-side savings.” Embedded within this bill was an opt-out provision that allows
customers a full exemption of all CRM fees, called the Demand Side Investment Mechanism. There
are three ways to qualify for opt out from utility demand-side and energy efficiency programs:
customers may indicate they have a demand of at least 5,000kW in the previous twelve months; they
may show that they are an interstate pipeline pumping station, regardless of size; or they may show
that they have a "comprehensive” demand or energy efficiency program in place that is saving an
amount at least equal to “utility-provided programs,” and that they have a demand of at least 2,500kW
in the previous twelve months.
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A rule in the Missouri Code of State Regulations gives more clarity to how the opt-out program
shall be administered. In particular, the rule requires that companies that wish to qualify for opt-out
under the 2,500kW/comprehensive DSM plan category must submit their plan to the Missouri Public
Service Commission for review. The Commission is to provide the customer with a decision within 30
days. Customers wishing to opt out under either of the other two categories simply provide notification
to their utility that they wish to opt out. There is no follow-up or ongoing monitoring of the efficiency
investments made by any opt-out customers due to a dispute among interested parties regarding
statutory authority.

Results and Discussion

There was a time period of under two years in which the statutory authority for the opt-out provision,
SB 376, allowed opt-out, but the rules requiring that the Public Service Commission be notified when
companies ask to opt out were not in place. During that time, some customers did choose to opt out,
but there was no requirement that these notifications be sent to the Public Service Commission Staff
on an ongoing basis. Kansas City Power and Light has two self-direct customers, Ameren Missouri
has nine.

Since the rules became effective in May 2011, four customers have chosen to opt out, and none have
asked to opt out under the 2,500kW provision. The opt-out mechanism is “still evolving,” as the Public
Service Commission has not yet been asked to review a company's energy efficiency and demand-
side plan.

Montana
(Young 2009, Young 2011, Edwards 2011, NorthWestern Energy 2010, Trasky 2011)

NorthWestern Energy's Large Customer self-directed program operates as a sort of escrow account,
allowing customers to direct their CRM funds into an account specifically earmarked for their future
use. Customers with demand larger than 1MW are allowed to self-direct their CRM funds. Once a
self-direct project is complete, the self-directing company submits the appropriate paperwork and
NorthWestern Energy issues payment to the customer on a quarterly basis in order to cover project
costs up to their annual CRM contribution, which itself is capped at a $500,000 annual maximum
contribution. Companies have two years to use their funds and unused funds are returned to the
larger pool of CRM revenues which NorthWestern directs to qualifying low-income energy efficiency
projects in following years.

NorthWestern administers the funds but no pre-qualification or measurement and verification is
provided by, nor required of, the utility. Self-direct customers file annual reports with the Montana
Department of Revenue. The department makes these reports available for public consumption, and
a public “challenge” process is provided. Additional scrutiny or review of self-direct projects is not
required or performed absent a public challenge.

Results and Discussion

The NorthWestern Energy self-directed program appears to be quite popular among eligible
companies. In 2010, of 56 customers on the self-direct program, 50 self-directed all of their eligible
funds toward specific projects. Since 2009, all but one of the eligible companies chose to self-direct
their CRM funds. Only one company has annual electric consumption the yields the full maximum
$500,000 annual CRM contribution. NorthWestern Energy believes that the majority of the
participating customers are incentivized through the self-direct program to make efficiency
investments that they would not have otherwise made. Since the companies must pay the CRM
anyway, they understand that they have to use the funds or lose them, and that motivates company
decision makers to use the funds on new efficiency projects or other qualifying activities that deliver
value to the company. Additionally, few of these customers would qualify for Northwestern's CRM-
funded efficiency programming as those programs are limited to supply customers and most of the
self-direct customers buy energy supply in the wholesale market rather than from NorthWestern. At
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the end of 2010, $23,028 of unused Large Customer funds were directed to low-income programs.
Large Customer companies also self-directed an additional $156,734 to low-income projects.

An unanswered question about the NorthWestern program is to what extent the energy savings
claimed by self-direct customers actually occur. In 2010 the Large Customer group contributed
$2,740,668 in CRM charges — or about one third of all CRM funds — and self-directed nearly all of
those monies. Montana statute and administrative rules do not require evaluation of self-directed
activities. The state’s Department of Revenue, which is tasked with acting as a "watchdog” of the
program, is also not tasked with conducting verification of these efficiency investments. Since the
reports issued by self-directing customers are generally “bare bones” ones — with information about
the type and amount of expenditure — it is impossible to know whether the self-direct program is
acquiring cost-effective energy savings. NorthWestern does not report self-direct energy savings as
part of its energy efficiency portfolio.

Large customers of other electric utilities in Montana are also allowed to self-direct CRM funds
according to Montana law.

New Jersey

(Ambrosio 2011, NJCEP 2010, TRC 2011)

In New Jersey a pilot self-direct program run by TRC for the CRM-funded New Jersey Clean Energy
Program targets large customers in multiple sectors. The budget for the pilot in 2011 is $20 million.
To qualify for the program, customers must have contributed at least $300,000 in CRM funds during
the 2010 calendar year. Customers may aggregate multiple buildings or sites together to meet the
threshold. Individual facilities must have an annual billed peak demand of 400kW or greater as well.
Additionally, all applicants will be ranked by the value of CRM contributions in 2010, and
approximately the 25 top contributors will be allowed to participate in the program pilot.

The pilot program will reserve a specific amount of CRM cantributions for use as a grant towards
future energy efficiency investments. This reserved amount may be any of the following: an amount
based on the customer's previous CRM contributions, an incentive per saved kWh or Therm, a
percentage of the total project cost, or $1 million. The minimum grant per participant is $200,000.

Participants in the program may develop a draft self-direct investment plan, called a Draft Energy
Efficiency Plan (DEEP), outlining, among other things, the proposed projects and its estimated
savings and costs in dollars and energy, the facility's baseline energy use and a description of
additional financing the project will receive. Upon approval of the DEEP, program funds are reserved
for the customer.

Funds are committed to the customer only once a customer completes a Final Energy Efficiency Plan
(FEEP), which must be ceriified by a professional engineer and incorporate measurement and
verification plans. Once the DEEP is approved, customers have 120 days to submit the FEEP.

Once the FEEP has been approved, customers have one year to install the measure(s) and satisfy
the remaining program requirements. Incentives are paid once the customer submits all of the
invoices for the installed measure(s), the complete measurement and verification report described in
the FEEP, certified by a professional engineer, a certificate of compliance with the prevailing wage,
and any descriptions of differences between the project as completed and what was described in the
FEEP. If necessary, customers may be granted a six-month extension to install the measure(s).

All projects must demonstrate a simple payback of eight years, and no credit is given for previously
installed measures. Combined heat and power projects are eligible for this program.

Customers electing fo participate in the self-direct program may not take advantage of other New
Jersey Clean Energy Program programs. Self-direct customers may take advantage of other
incentive programs offered by other state and local entities, but the total incentives may not exceed
100% of the project costs.
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Evaluation, measurement and verification will be similar to that of other projects funded by the New
Jersey Clean Energy Program. While measurement and verification may be done by the customer’s
external engineers, TRC will have a dedicated program manager to monitor and reviews all FEEPs
and measurement and verification reports. Customers must comply with all external evaluation
activities as requested. Pre- and post-inspections will be conducted as needed.

Results and Discussion

New Jersey's self-direct program is a pilot program, launched in August 2011. The program is
anticipated to support approximately 25 projects. The program’s savings goals for 2011 are
172,538DTH and 36,046MWh.

The program was designed in response to the desires and concerns expressed by industrial
customers, and will likely include customers in the institutional and commercial sector as well. It has
been designed to respond to concerns by industrial customers that traditional CRM-funded programs
have not lined up with their internal budgeting processes. The pilot program will be evaluated for its
ability to work with customer's internal budgeting timelines and investment decision-making activities.
The hope by program developers is that the program will encourage greater participation by the
state's largest energy users by simplifying the process for receiving incentives for investing in energy
efficiency.

Ohio
(Moser 2011, AEP 2011a, Cross 2011, Duke Energy 2011a, AEP 2011b)

Ohio offers different self-direct and opt-out provisions depending upon which utility a customer takes
their service from. In the state of Ohio, customers pay an energy efficiency rider on their bill, which
serves as a CRM and funds energy efficiency programming in multiple sectors. With the development
of new energy efficiency goals and funding mechanisms, Ohio also developed a set threshold —
700,000KWh — at which customers of the state's regulated utilities must be offered the option of
opting out of paying into CRM programs.

At AEP, both a self-direct and an opt-out program are offered. The self-direct program offers
customers an incentive for previously implemented energy efficiency measures. The one-time
incentive is 75% of whatever the calculated incentive under AEP’s prescriptive or custom incentive
program would be. Projects must have been implemented after January 1, 2008. The AEP program is
a consistent “look back” program, and pays customers for projects they have already implemented.
New program years will have new “look back” periods, but will move forward as the program year
moves forward. Project submitted for incentives must produce 100% of the stated energy savings
and/or a reduction in peak demand over a five year time period.

The maximum incentive limit at AEP for self-direct projects is $225,000, and there are limits for
individual business entities depending upon which tariff an entity is covered by. Projects must pass a
utility cost test and are considered for their payback period. AEP prefers to see self-direct projects fall
within a payback period of one to seven years. Customers taking the one-time incentive are still
eligible to participate in the utility's other energy efficiency programs because they are still paying the
CRM fee.

AEP also offers customers a full exemption — or opt-out — from the CRM fees for a defined number
of months. Duke Energy and Dayton Power and Light also offer customers an opt-out provision
provided they meet the 700,000KWh threshold. Duke Energy requires that customers submit an
application stating that they have implemented savings projects or will implement projects that will
meet energy savings and/or peak reduction benchmarks that scale up slightly over future years.
FirstEnergy also allows customers a full exemption from the CRM fees if they report they have or plan
to meet certain energy savings and demand savings benchmarks.

Results and Discussion
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At AEP, providing customers with incentives for energy efficiency investments they have already
made appears {o qualify the self-direct program as a free rider incentive program, rather than a more
typical self-direct program. Between 2009 and 2011, 577 projects received incentives from the self-
direct program, totaling 180,273,135 saved kWh. The total incentives issued during that period were
$10,164,093, which exceeded the $9,000,000 goal the program set for that same period.

The AEP program is described as a "seed money” program, designed to put money into the market to
fund additional energy efficiency. The idea behind the AEP program is that the incentives offered to
companies that participate in the self-direct program will be used to fund new investments in energy
efficiency or renewable energy going forward. However, there are no requirements that the funds be
used as such. It is therefore not a resource acquisition program, and AEP does not set energy
savings goals for the program. A recent survey by self-direct customers found that 62% of them said
they have used or will use some of their incentive funds for new energy efficiency measures.

The AEP program is designed to always have a rolling three-year look back period, with the
understanding the some customers will always be new to the program offerings and will have recently
made energy efficiency investments. The expectation is that as more customers make their cost-
effective energy efficiency investments and are brought into the full suite of AEP energy efficiency
programs, there will be less and less demand for the seif-direct incentive program and more demand
for incentives that encourage new projects.

AEP's opt-out provision, which is a full exemption from the energy efficiency rider, was taken by
seven customers during the first year it was offered, but by zero customers since. AEP strongly
discourages people from taking the opt-out provision. FirstEnergy's opt-out program has been used
by a handful of large customers, and Duke Energy and Dayton Power and Light have seen their opt-
out provisions used by zero and one customer, respectively.

Oregon — Eugene Water and Electric Board
(Welch and Fraser 2011, Welch 2010)

The Eugene Water and Electric Board's (EWEB) unique self-direct program makes the important
distinction between financial parity and energy savings parity. Most self-direct programs aim to have
the self-directors spend on efficiency measures a dollar amount equal to or similar to what they would
have spent on systems benefits charges as typical full rate-paying customers.

In contrast, EWEB eschews any discussion of financial parity and instead develops customized
energy savings goals with each self-directing customer. These goals are contractual obligations to
achieve a certain kWh of savings annually and each project is validated by a measurement and
verification (M&V) plan. The goals are based largely on the percentage of load each customer
represents and the average conservation savings achieved by the industrial sector in prior years. If
customers fail to meet these goals, they must repay a proportional amount of the rate credit back.
While such customized efforts might be difficult for larger utilities, EWEB’s two self-direct customers
make such an approach manageable.

EWEB's self-director customers continue to pay the regular conservation rate (CRM) of 5%, but
receive a rate credit on each monthly bill equal to conservation fee minus utility M&V costs. In this
way, companies are directly encouraged to implement efficiency projects because otherwise they'll
simply be “losing” their 5%. Such an approach helps facility managers sell efficiency projects to a
company’s decision-makers, because not meeting the goal will require self-direct customers to pay
EWEB a penalty proportional to the unmet goal. When self-direct customers meet their goal, they
keep most of the conservation fee and the project benefits. Conversely, an unmet goal resulis in a
payment to EWEB and no benefits from the conservation project. This leverage of a penalty payment
with no project benefits has been used to obtain internal corporate funding for projects. The self-direct
customers use their own money to pay far the efficiency projects. They may also bank energy savings
forward, into future years if applicable.
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This strategy could also be used for new construction by calculating the present value of the future
rate credit, and incorporating that value into the incremental conservation construction costs. For
example, a data center could have an incentive to spend more money during its initial construction
phase and increase a building’s initial efficiency, since it would receive a future benefit by meeting a
savings goal and enjoying a rate credit.

Results and Discussion

The pulp and paper mill was contributing about $800,000 annually in conservation charges, and the
semiconductor manufacturer was contributing about $400,000 annually. Prior to their involvement in
the self-direct program, the mill was implementing efficiency projects and taking advantage of rough
parity between its contributions and the EWEB incentives and services it enjoyed. The semiconductor
facility was engaged in very minimal efficiency improvements and was thus receiving only $30,000 or
less in incentives and EWEB labor annually.

The paper mill's annua! conservation goal was 3.25 million kWh, which it met on average during the
self-directing period. This was, on average, more savings than the mill had achieved prior to
becoming a self-director. Between 1991 and 2004, the mill had achieved an average annual savings
of 2.9 million kWh. The semiconductor facility's annual goal was 1.75 million kWh, which it also met
on average during the self-directing period.

In general, EWEB views its rate credit self-direct program as a success, but wonders how well the
model will work once customers begin to “run up the resource cost curve.” EWEB believes that it
achieved the conservation at the two self-directing customers at a cost equal to or lower than the cost
of achieving the same savings through its traditional incentive programs. The program views the
results at the semiconductor facility as very successful, since the facility had achieved nearly zero
conservation in the years prior to the implementation of the rate credit program.

EWEB does not believe its self-direct program has had a negative impact on the administration of its
traditional CRM programming. While the traditional CRM programs had smaller budgets once the two
self-directors began enjoying their rate credits, the CRM programs also paid out less money in
incentives, yielding a neutral net effect on the CRM program. EWEB notes that they may face new
challenges in developing rational and mutually accepted energy savings goals for self-directing
customers. For now, EWEB intends to maintain this approach to self-direction and use it as a
mechanism to strengthen its relationship with its self-directing customers.

Oregon — Oregon Department of Energy
(Crossman 2011, Stipe 2011)

In Oregon, the self-direct option for the largest customers (those with more than 1aMW electricity
usage annually) can opt to self-direct their CRM charges. Such large customers are automatically
added to the self-direct program and must prove that they are making efficiency investments in order
to continue to enjoy a rate credit on their bills. Customers can earn credits up to 68% of their CRM
charges on their utility bills to offset efficiency project costs. Once such projects have been fully
credited customers must continue to make new investments or they will begin to be billed normal
CRM charges.

Administration of the program is “bare bones,” and customers generally self-report their efficiency
measures into a computer system over the Internet. There is no pre- or post-monitoring of energy
efficiency measures. The program does not monitor data in a manner that allows it to know the cost
of saved energy within the self-direct program.

An option is also offered to customers who would argue that they have done all cost-effective
efficiency. These customers can be eligible for a credit of 54% of their CRM fees.

Results and Discussion

39



Follow the Leaders, © ACEEE

While the Energy Trust of Oregon administers the largest industrial energy efficiency program in the
state (funded with CRM moneys) the Oregon self-direct program is entirely administered by the
Oregon Department of Energy. Because of this, coordination and information sharing between the
traditional industrial and large commercial CRM-funded efficiency programs and the self-direct
program suffers. The Energy Trust and other efficiency programs do not always know which facilities
are self-directing, or whether they will need to deploy new efficiency projects in the near future in
order to maintain their self-direct benefits.

Currently 86 companies are eligible to self-direct, though the majority of them are earning no self-
direct credits, so they are effectively paying the normal CRM charges. Of the five largest users that
have self-directed in recent years, three have evidently decided that they were better sérved by
paying the CRM and are now taking advantage of the full suite of Energy Trust of Oregon services
and incentives. There have been no new self-directing customers in four years, though large
institutional customers are now eligible to self-direct if they satisfy the 1aMW threshold. Only one
customer has made a “realistic” inquiry into the 54% credit provision.

In the nine years the self-direct program has operated, the administrator has not seen any incidences
of “mistreatment” in the program, though rigorous measurement and evaluation of claimed savings is
not conducted.

Texas
(Ferland 2011, PUCT 2010, Zarnikau 2011)

In Texas, for-profit customers that take electric service at the transmission level are not allowed to
participate in utilities’ energy efficiency programming, and therefore do not pay for it. Instead,
industrial customers develop their own energy efficiency plans if desired, and work with third party
providers to implement and finance energy efficiency investments. There is no measurement or
monitoring of the investments these large customers do or do not make.

Resuits and Discussion

Some industrial customers that are not allowed to participate in Texas' energy efficiency programs
would like to be able to have the option of participating. Certain large commercial customers have
argued in recent regulatory filings that they should be granted an opt-out provision, but no such
provision has been developed to date. In response to requests to create an opt-out provision for
commercial customers, the Public Utility Commission of Texas noted that such a provision would be
difficult for utilities to administer, and that “there is a risk that a customer might opt out after obtaining
the benefits [of the energy efficiency programs], so that it would not share the costs in the same way
that other customers do.”

Utah, Wyoming
(Helmers 2011)

Rocky Mountain Power (RMP) views its self-direct option as one of a suite of programs targeted at
industrial and large commercial entities. RMP's self-direct program is a project-based rate credit
program that offers up to an 80% credit of eligible project costs back to customers as a rate credit
against the 3.7% CRM charge all customers pay. Customers earn a credit up to 100% of their CRM
charge, but do pay a flat $500/project administrative fee for each self-directed project. RMP lets
customers choose to engage its self-direct and other, more traditional CRM programs, simultaneously
provided the different programs are used to deploy different projects.

RMP believes that over 25% of its eligible customers are participating in the self-direct program, and
interest has increased as the CRM charge has risen. Interestingly, RMP allows customers to
aggregate multiple meters to meet the program’s minimum use requirements, and customers can
also spread the rate credit among multiple meters if desired. One example of this approach can be
found among a large chain of convenience stores, which has aggregated its load together to qualify.
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Eligible self-direct projects must have a payback of 1-5 years and must meet other cost-effectiveness
tests as required.

Results and Discussion

RMP finds its self-direct program to be highly cost-effective, with Total Resource Cost test results
very similar for self-direct projects as other CRM projects. It believes that its rate credit approach
encourages greater efficiency among its participants, because as a self-direct customer begins to
near the end of a current credit period, they seek out new efficiency projects so as to avoid paying the
full CRM. RMP finds customer satisfaction to be very high in its self-direct program and doesn't
believe the administration of the self-direct program has any negative effects on the administration of
its other CRM programs.

RMP also offers a self-direct approach that is a true opt-out. If a customer can prove, using an
external auditor, that they have achieved all cost-effective efficiency, they may receive a 50% credit of
all CRM charges for two years. Tellingly, not a single customer has taken this credit since its offering.

Vermont
(Goetze 2011, VDPS 2011, VPSB 2011)

In 2009 the Vermont Public Service Board, Vermont's utility regulatory body, passed a series of
orders that established an option for large energy consumers to self-administer their energy efficiency
programs. The first program aliows consumers who pay an average annual energy efficiency charge
(EEC) of at least $5,000 to apply o the Board to self-administer their energy efficiency programs
through the use of an Energy Savings Account (ESA). Customers may be eligible to participate in an
ESA if they contributed at least $5,000 in EEC fees in the prior 12 months. Customers may aggregate
together multiple meters belonging to one single business entity. Customers apply to join the ESA
program, and their application must be approved by the Vermont Public Service Board and the
Vermont Department of Public Service.

Consumers participating in the program continue to pay their EEC fee, but may transfer up to 70% of
their EEC to the ESA to fund efficiency projects at their facilities. Consumers are required to use the
funds within 24 months, after which, unless a consumer receives a waiver from the Department of
Public Service, the unused funds are forfeited by the consumer. Every three years, ESA customers
must prove they continue to qualify to participate in the ESA program.

All projects must past cost-effectiveness tests equivalent to those used to approve energy efficiency
investments made by other entities using the state’'s EEC fees. Vermont's energy efficiency utility is
responsible for substantial review of the projects and evaluation activities. Pre- and post-installation
reviews are required.

Vermont's second program established a three-year pilot self-managed energy efficiency program
(SMEEP) that allows eligible consumers to be exempt from the EEC provided that the consumer
commits to spending an annual average of no less than $3 million over a three-year period on energy
efficiency investments. Additionally, consumers must demonstrate that they have a comprehensive
energy management program with annual objectives. Customers can be eligible for the SMEEP if
they are transmission customers, or customers in the industrial class, and paid over $1.5 million in
EEC charges in 2008. Customers may also satisfy the requirements of SMEEP eligibility by becoming
certified under the ISO 14001 standard. Customers must pay a $50,000 fee to participate in the
SMEEP.

Results and Discussion

Currently one company is using the ESA program, and one company is using the SMEEP program.
IBM is the company using SMEEP, which was largely designed to accommodate the computer giant.
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Virginia

(Dominion 2010, HB 2506 2009)

Customers of Dominion Power in Virginia may qualify for the opt-out program available there by
having average demands between 500kW and 10MW. Customers over 10MW do not participate in
the state's energy efficiency programming by law.

Once customers have elected to opt out of the energy efficiency programming, they may not take
advantage of existing energy efficiency programming nor be charged for the programming.
Customers must show that they either have already made energy efficiency investments or plan to in
the future. Customers must submit measurement and verification reports yearly in support of their
choice of non-participation in the CRM-funded programs. There are no cost-effectiveness tests
required of projects.

Washington
(Landers and Montgomery 2010, Landers 2011)

Puget Sound Energy's self-direct program is unique in the country in that it is a long-term program
(spanning five years) that combines a dedicated incentive funding structure based on customer
contributions with a competitive bidding process for unclaimed funds. Companies that take service
from PSE under several rate schedules are eligible for the self-direct program, but most become
eligible due to their taking of 3-phase service at greater than 50,000 volts.

Self-direct customers continue to pay their CRM, but PSE tracks individual customer contributions for
their specific use. Customers have access to 82.5% of their CRM fees. PSE retains 7.5% for
administration of the program, and 10% to fund market transformation activities of the Northwest
Energy Efficiency Alliance. While participants in other PSE commercial and industrial programs are
limited to maximum incentives of 70% of measure cost, self-direct customers may fund up to 100% of
measure cost.

After an initial non-competitive phase {(e.g. 24 months) of a program cycle, all unused funds are
pooled together into a public pool of funds, and PSE issues a competitive RFP for program-eligible
customers to compete for remaining funds. The projects funded as a result of this competitive bid
process are generally more cost-effective than those funded during the first two years, as customers
compete against each other to make a case for their projects.

All projects must meet PSE's avoided cost requirements. Though the customer submits their own
proposal and measurement and verification plan, PSE reviews the proposal and plan. Upon approval,
PSE enters into a funding allocation agreement with the company and conducts a post-installation
inspection after the measure is implemented. It is very confident that claimed savings are occurring.

Resuits and Discussion

Each year, more customers qualify for the self-direct program, and for the 2010-2013 program period,
54 customers are currently eligible. PSE has already awarded over $12 million in project incentives
for this group of customers, and projects 42,000 MWh/year in annual savings for the group.

PSE reports that right before the competitive bid process, projects “go like gangbusters” because
customers desire to use their funds up to avoid losing them to other companies, including
competitors.

PSE believes its self-direct program is actually achieving greater savings among participating
customers than would have been achieved had they simply used its basic commercial and industrial
offerings. Participation rates are also higher in the self-direct program among eligible customer
classes than in other programs. This high level of savings and involvement is due to an
understanding among firms that their CRM funds are there to lose, and that if they don't use the
money to make energy efficiency investments, someone else will.
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PSE relies on trade allies such as energy service companies (ESCOs) to help self-direct customers
identify and implement energy efficiency projects. As the program matures, it is seeing a shift toward
longer payback projects, in part because more commercial customers have begun to participate in
the self-direct program. Commercial customers can sometimes tolerate longer payback periods and
are interested in some investments that are less cost-effective than those typically found in the
industrial sector.

Wisconsin
(WSPC 2009, Schutt 2011, Schepp 2011)

Wiscansin offers its largest energy customers the opportunity to self-direct their CRM funds.
Customers must develop a self-direct plan and submit it to the PSC for approval. Self-direct program
plans must meet cost-effectiveness standards and include detailed M&V plans. Approved customers
implement their plans, adhere to the stated M&V design and submit quarterly reports to the PSC. The
amount available for self-directed efficiency measures varies depending on the utility, and the PSC
relies on a formula to determine the percentage of CRM that a customer is entitled to use for the
program. Upon successful implementation of a self-direct program, and verification of measured
savings, participants receive reimbursement checks drawn against their dedicated escrow accounts
held by their respective utility. The PSC alsc may ask that any unused funds be returned to fund
additional efficiency programs, such as Focus on Energy.

Resuits and Discussion

To date, no companies have chosen to self-direct, though the seif-direct program was developed in
response to requests by large energy consumers. In most cases, large customers have reported that
the self-direct program did not offer enough benefits over existing CRM programs, such as Focus on
Energy, to warrant a change to self-direct status. Large customers also reported that they found the
administrative burden of developing their own implementation and M&V plan too burdensome.
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APPENDIX II: MODEL LANGUAGE

Each state or service territory that decides to implement a self-direct option will likely find that their
specific geographic needs can be best met by a unique self-direct program structure. ACEEE does
not recommend one particular self-direct program approach, but has identified some useful program
language to help achieve certain desired aspects within a self-direct program.

The following are selected excerpts from relevant regulatory or legislative language establishing and
defining self-direct programs:

Defining eligibility
“Eligibility requirements for the exemption are as follows:
» In 2009 or 2010, the customer must have had an annual peak demand in the preceding year
of at least 2 megawatts at each site to be covered by the self-directed plan or 10 megawatts
in the aggregate at all sites to be covered by the plan.” (Michigan)

“Customers are eligible for the [self-direct program] option if they have made [CRM] payments...of at
least $5,000 in the 12 months preceding the customer's request to participate.
¢ A single business (a single legal entity) with more than one electric account may combine the
[CRM] amounts paid on multiple accounts to determine this eligibility.
« Alternatively, a business may be deemed eligible if the preceding three-year average [CRM]
amount paid proceeding the customer's application is equal to or greater than $5,000.
s A customer in a new building (with an active electric account) may be deemed eligible to
participate if by mutual agreement of the [regulatory body] and the [utility] the projected
[CRM] payment will be equal to or greater than $5,000.” (Vermont)

Defining eligible expenses:

“For market-driven projects, "Qualified Expenses" are defined as one hundred percent (100%) of the
incremental costs associated with identifying, investigating, analyzing, designing, implementing,
and/or installing societally cost-effective electric efficiency projects at facilities owned, operated, or
controlled by the customer and where the [self-direct program] is in effect. These costs may include
the customer's internal design and engineering labor, outside design, engineering and installation
labor and equipment costs. However, costs other than actual incremental material and installation
labor costs shall only be treated as "Qualified Expenses" for amounts up to 25% of the total project
costs.

For market-driven projects, incremental costs are defined as the difference between the actual cost of
the equipment, installation labor, engineering, design, and commissioning and the cost of the
equipment, installation labor, engineering, design, and commissioning that would meet the current
design and construction standard practice (the "baseline cost").

2. For "retrofit" projects, "Qualified Expenses" are defined as costs associated with identifying,
investigating, analyzing, designing, implementing, and/or installing societally cost-effective electric
efficiency retrofit projects at facilities owned, operated or controlled by the customer and where the
[self-direct program] is in effect. These costs may include the customer's internal design and
engineering labor, outside design, engineering and installation labor, and equipment costs. However,
costs other than actual incremental material and installation labor costs shall only be treated as
"Qualified Expenses" for amounts up to 25% of the total project costs. Furthermore, for retrofit
projects, "Qualified Expenses" shall be capped at an amount equal to the contribution to total project
costs that would result in an estimated 18-month simple payback on the customer's project
investment. Payback shall be calculated based on anticipated energy and non-energy benefits,
including, but not limited to, reductions in operating and maintenance costs, fossil fuel savings,
electricity savings, environmental compliance cost savings, labor savings, and savings from
avoidance of future equipment replacements.” (Vermont)
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Encouraging and claiming energy savings:

In Michigan, all regulated utilities are required to develop their own energy optimization plans, which
must meet preset energy savings goals. Self-directing customers must also develop such a plan.
Regarding self-directed customers:

“All of the following apply to a self-directed energy optimization plan:

o The self-directed plan shall be a multiyear plan for an ongoing energy optimization program.

e The self-directed plan shall provide for aggregate energy savings that for each year meet or
exceed the energy optimization performance standards based on the electricity purchases in
the previous year for the site or sites covered by the self-directed plan.

s Under the self-directed plan, energy optimization shall be calculated based on annual
electricity usage. Annual electricity usage shall be normalized so that none of the following
are included in the calculation of the percentage of incremental energy savings:

o Changes in electricity usage because of changes in business activity levels not
attributable to energy optimization.

o Changes in electricity usage because of the installation, operation, or testing of
pollution control equipment.

e The self-directed plan shall specify whether electricity usage will be weather-normalized or
based on the average number of megawatt hours of electricity sold by the electric provider
annually during the previous 3 years to retail customers in this state. Once the self-directed
plan is submitted to the provider, this option shall not be changed.

s The self-directed plan shall outline how the customer intends to achieve the incremental
energy savings specified in the self-directed plan.

Projected energy savings from measures implemented under a self-directed plan shall be attributed
to the relevant provider's energy optimization programs for the purposes of determining annual
incremental energy savings achieved by the provider...as applicable.” (Michigan)

Ensuring cost-effective efficiency projects:

“[Self-direct] customers are expected to demonstrate their ability to successfully administer their
electrical energy efficiency efforts over time. [Self-direct] customer performance will be measured in
the following areas of self-administration:

e Participating [self-direct] customers must complete cost-effective energy efficiency projects

o Participating [self-direct] customers must submit requests for reimbursement of qualified
expenses, thereby utilizing available funds within 24 months of being deposited into their
[self-direct] account, or risk forfeiture of funds due to insufficient activity.

o Participating [self-direct] customers must achieve an average net present value of electric
benefits per dollar of “available funds” used that is equal to or greater than analogous [CRM-
funded] initiative for the most recent rolling three year average for completed projects.

o Participating [self-direct] customers must renew its demonstration of compliance with
eligibility criteria every three years.

o Participating [self-direct] customers must provide monthly documentation of their [earned
credit] and [CRM] payment to the [utility] and [regulatory body].” (Vermont)

"All customers completing projects through the [self-direct] option must achieve an average net
present value of electric benefits per dollar of "Available Funds" used that is greater than or equal to
that of the analogous [CRM-funded] initiative for the most recent rolling three-year average. Failure to
achieve this standard will be cause to discontinue customer's participation in the [self-direct] option.
Multiple projects may be aggregated within a three-year participation period in order to meet the net
present value threshold. For these purposes, the [applicable utility]'s average net present value of
electric benefits per dollar of "Available Funds" used will be determined by the Department.”
(Vermont)
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Ensuring oversight by regulatory commission:

“An electric provider shall provide an annual report to the commission that identifies customers
implementing self-directed energy optimization plans and summarizes the results achieved
cumulatively under those self-directed plans. The commission may request additional information
from the electric provider. If the commission has sufficient reason to believe the information is
inaccurate or incomplete, it may request additional information from the customer to ensure accuracy
of the report.” (Michigan)

“If a customer has submitted a self-directed plan to an electric provider, the customer, the customer’s
energy optimization service company, if applicable, or the electric provider shall provide a copy of the
self-directed plan to the commission upon request.” (Michigan)

Addressing privacy concerns:

“A self-directed energy optimization plan shall be incorporated into the relevant electric provider’s
energy optimization plan. The self-directed plan and information submitted by the customer under
subsection (x) are confidential and exempt from disclosure under the freedom of information act,
1976 PA 442, MCL 15.231 to 15.246." (Michigan)

Defining a program’s access to information and customer obligations:

“Customers are responsible for developing project proposals, including estimates of electrical savings
and projects costs. Selection and use of a third party to develop, build, install or verify the project, will
be the Customer's responsibility. Upon acceptance by the Company, the Customer shall complete the
project over the mutually determined time frame, to allow for verification of the Measure installation by
deadlines established by the RFPs. The Customer agrees to provide the Company access to
information necessary to verify energy savings and cost-effectiveness.” (Puget Sound Energy)

Using competitive and non-competitive phases:
“Each program cycle is comprised of a multi-year non-competitive phase followed by a competitive
phase followed by a period of time that will allow for Customers to complete projects.

The amount available to each eligible Customer in the non-competitive phase is an allocation of the
total funding available under this schedule. The allocation is based on the amount of revenues that
are estimated to be collected from the Customer under Schedule 120 of this Tariff through xxx date.
The individual Customer shall propose the funding of eligible Measures with the allocated funding
during the non-competitive phase of each program cycle.

individual allocations not proposed for use by the Customer during the non-competitive phase will be
available to all Customers eligible [for the program].” (Puget Sound Energy)

Cited resources:
Michigan language:
hitp:/fwww.legislature.mi.qov/documents/2007-2008/publicact/pdf/2008-PA-0295 .pdf

Puget Sound Energy Schedule 258:
hitp://www. pse.com/aboutpse/Rates/Documents/elec sch 258.pdf

Vermont guidance:
hitp: /lefficiencyvermont.com/stellaffileli/ESA Comprehensive Guide 2011.pdf and
http://psb.vermont.qov/sites/pshifiles/ESA _Order attachment.pdf
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APPENDIX Ili: DETAILED SUMMARY STATE CHART

Seif- S-Ds
Offer Directors | can use How
self- Who Pay some many/
direct/ $ Parity claims | Admin/ PBF what kind
CRM opt-out | or How $ Administer- Who does | sav- Low pro- of cos.
State Structure at all? kWh? structured? ing entity Threshold M&V? ings? Income? | grams? | Notes opt out?
Alabama None N/A
Alaska None N/A
Use 85% of
annual CRM
contriputions +
DSM charges
recovered in
Utility- base rates
defined over following Arizona
SBC 2-yr period for Public 40 million
and/or rate 100% eligible Service kwWh annual;
Arizona adjustment_| Yes Parity project costs Company can aggregate | APS APS Yes No
Collaborati
ve formed,
proposal
has been
filed. Like~
ly will not
Utility- look to
based EE utilities to
Arkansas charges Pending administer.
Public
goods
charge,
cost
recovery
California on rates No
A "few”
Rebate | Rebate; 50% 10GWh customers
per project cost; annual and Customer / have
Colorado DSM rider Yes KWh per KW or kWh Xcel Energy | 2MW demand Xcel Xcel Yes No applied.
Only
aliowed if
SBC, .3 they begin
cents/ to self-
LConnecticut KWh No generate
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Self- 8-Ds
Offer Directors | can use How
self- Who Pay some many/
direct/ $ Parity claims | Admin/ PBF what kind
CRM opt-out | or How $ Administer- Who does | sav- Low pro- of cos.
State Structure at all? kWh? structured? ing entity *© | Threshold M&V? ings? Income? grams? | Notes opt out?
Efficiency
utility
funded by
bonds? Not
really
PBF?
Green
energy
Delaware program. No
Sustain-
able
District of Energy
Columbia Trust Fund | No
EE Cost-
recovery
Florida surcharge No
Georgia None N/A
PBF for
Hawaii HECConly | No
Avista has
one
customer;
Special Rocky
100% funds, contracts Idaho Mountain
4,75% EE 100% project customers Paower, ldaho Power has
Idaho tariff rider Yes Parity cost Idaho Power | only third party Power No Yes a few
Can for
Cost- gas, cannot
recovery for
\llinois tariff No electricity
Industrial
groups
continue to
Energy lobby but
efficiency never
Indiana surcharge No allowed
Have been
inquiries
Cost about it in
recovery the past ten
lowa rider No years, but
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Self- S-Ds
Offer Directors | can use How
self- Who Pay -some many/
direct/ $ Parity claims | Admin/ PBF what kind
CRM opt-out | or How $ Administer- Who does | sav- Low pro- of cos.
State Structure at all? kWh? structured? ing entity Threshold M&V? ings? Income? | grams? | Notes opt out?
always
opposed by
utilities and
consumer
advocates.
Only for
customers
that
transport
their own
natural gas.
Kansas None N/A
13
AllRate TT companies
(transmission) eligible, all
customers Custo have
Kentucky Tariff rider Yes Parity True opt-out Duke may opt out Customer mer No No opted out
Louisiana None N/A
Trans-
mission
and sub-
trans-
mission
customers
had
previously
not been
allowed to
participate
in CRM
programmi
ng. Now Many that
may optin, | had
though still previously
don't pay not used
Transmission/ CRM. Use programs
sub- Efficien RGGI are now
May use RGGI transmission Efficiency cy funds using
Maine SBC Yes Parity funds customers Maine Maine Yes instead programs
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Self- S-Ds
Offer Directors | can use How
self- Who Pay some many/
direct/ $ Parity claims | Admin/ PBF what kind
CRM opt-out | or How $ Administer- Who does | sav- Low pro- of cos.
State Structure at all? kWh? structured? ing entity Threshold M&V? ings? Income? grams? | Notes opt out?
DSM rider
or
Maryland surcharge No
Two-year
Mass- SBC; .25 Pay CRM, program
achusetts cents/kWh | Yes Parity access {0 85% Utilities Customer Yes No period Very few
47
Discounted participatin
Energy g, down
Energy Optimization from 77
Optimizatio Charge. when
n Charge: Retained funds 1MW/single; program
per meter kWh go toward kWh 5MW/aggrega first
Michigan charge Yes goals goals. Utilities te Customer Utilities | Yes No offered
Only once
every 5
Conservati years, not
on cost Department | 20MW or really M&V;
recovery in of 500MCF gas company 12
Minnesota rates Yes Parity Full exemption | Commerce annually does own No No companies
Mississippi None N/A
5,000 KW
Utilities, demand or KCP&L: 2
Cost Exemption Public 2,500KW cOS.;
recovery in from DSM Service demand + EE Ameren: 9
Missouri rates Yes Parity programs Commission | planin place Customer No No COS.
2009: 55
of 56
eligible
customers
took it.
2010: 57
USB into on
escrow program,
account, 50 used
Universal quarterly Departmen up all
SBC - reimbursement | Department tof Not CRM
Montana .0009/kwh Yes Parity checks of Revenue 1 MW Revenue utility No No charges
Nebraska None N/A
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Self- S8-Ds
Offer Directors | can use How
self- Who Pay some many/
direct/ $ Parity claims | Admin/ PBF what kind
CRM opt-out | or How $ Administer- Who does | sav- Low pro- of cos.
State Structure at all? kWh? structured? ing entity Threshoid M&V? ings? Income? grams? | Notes opt out?
Cost
recovery in
Nevada rates No
New
Hampshire SBC No
New Jersey
Clean 50,000,000k Program to
Grant up to Energy Wh or launch in Brand new
New Jersey SBC Yes Parity 75% Program 250,000DTH NJCEP NJCEP | Yes No fall 2011 program
Brand new,
just like
Xcel
program in
Rebate Rebate; 50% 10GWh COC. No one
per project cost; annual and Xcel/Custo Developed using it
New Mexico Rates Yes KWh per KW or kWh | Xcel Energy | 2MW demand | mer Xcel Yes No in 2011 yet.
New York SBC No
May opt out
if state you
have made,
or plan to
make,
energy
Commercial efficiency
accounts over investment
North Exemption Duke 1,000 MWh; sin
Carolina EE rider Yes Parity from rider Energy all industrial None None No No facilities.
North Dakota None N/A
Incentive
payment or Varies, large
Parityir | CRM Utilities/PUC | industrial Utilities/PU
Ohio EE rider Yes ebate exemption (0] generally CO Utilities | Yes/No Yes/No
Oklahoma None N/A
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Self- S-Ds
Offer Directors | can use How
self- Who Pay some many/
direct/ $ Parity claims | Admin/ PBF what kind
CRM opt-out | or How § Administer- Who does | sav- Low pro- of cos.
State Structure at all? kWh? structured? ing entity Threshold M&V? ings? Income? grams? | Notes opt out?
ODOE
(but
ETO
can
use to
meet If they 66
overall max out | Canuseup | companies
long- PBF to 68% of eligible,
term credits; CRM few
3% public indus- get half payment on | earning
purpose OR Dept. of | 8760 MWh trial incent- new EE rate
Oregon charge Yes Parity Rate credit Energy (1aMwW) ODOCE goals) Yes ive measures. credits
Two
Yes, if facilities
do (40% of
Individually EWEB + addition industrial
Oregon 5% conser- kWh negotiated 3rd parties al load
[EWEB] vation rate | Yes goals Rate credit EWEB contracts if needed EWEB | Yes savings share)
Utilities
developing
EE plans in
response to
Act 129.
Requests
for
considerati
on of self-
direct/opt-
out
provisions
EE funding have been
Pennsylvania | pending N/A made.
PBF; .556
Rhode Island | cents/kWh | No
South Rate Duke Industrial
Carolina structure Yes Parity Exemption Energy accounts Customer None No No
Rate
South Dakota | structure No
Rate
Tennessee structure No
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Self- S-Ds
Offer Directors | can use How
self- Who Pay some many/
direct/ $ Parity claims | Admin/ PBF what kind
CRM opt-out | or How $ Administer- Who does | sav- Low pro- of cos.
State Structure at all? kWh? structured? ing entity Threshold M&V? ings? Income? grams? | Notes opt out?
Transmission-
level
Texas EECRF Yes Parity Exemption PUCC customers None None No No
25-30% of
eligible
cos.
participa-
ting.
Primarily
industnial,
Yes: flat Yes, not | 1-5 year one large
Rocky 1MW peak / $500/pro) | for simple 1 convenien
Mountain annual 5,000 ect admin | same payback ce store
Utah 4.6% PBF Yes Parity Rate credit Power mwWh RMP RMP fee projects | required chain
Also offers
SMEEP:
Energy full ESA: one
efficiency exemption company;
charge Pay CRM, earn | Utilities, IfEEC is > for largest SMEEP:
Vermont (EEC) Yes Parity reimbursement | VPSB $5,000/year Utilities Yes No companies | one (IBM)
Cost No cost-
recovery Utilities, S50kW to effectivene
Virginia rates Yes Parity Exemption SCC 10MW Customer None No No ss tests
After 2.5 44 eligible,
years: >75%
Grant lump 7.5% competitive | participat-
sum Puget admin, Some bid for ion in
Utility tariff payment/comp | Sound 3 aMw Customer, 10% after 2 remaining 2010-2013
Washington riders Yes Parity etitive bid Energy annual PSE PSE NEEA yrs. funds cycle
West Virginia | None N/A
1MW monthly Customers
demand min / must
10,000 Dth of Pay for submit
Escrow and Wisc. Public | gas + $60K in some RE energy None
Per meter milestone Service monthly portion of savings participatin
Wisconsin fee Yes Parity payments Commission | elec/gas bills Customer CRM plan g
Energy Rocky 1MW peak /
efficiency Mountain annual 5,000
Wyoming surcharge Yes Parity Rate credit Power mWh RMP RMP
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Table sources: ACEEE 2011, ACC 2009, AEP 2011a, AEP 2011b, Ambrosio 2011, Anderson 2011, Bell 2011, Borum 2011, Burnes 2011, Cross
2011, Crossman 2011, D’Aloia 2011, Dominion 2010, Duke Energy 2011a, Dunn 2011, Edwards 2011, Goetze 2011, Goff 2011, Haase
2011, Haemmerle 2011, Harris 2011, Helmers 2011, Landers 2011, Laurent 2011, Lawrence 2011, Malley 2011, Malone 2011, Marcylenas
2011, MCSR 2009, MOGA 2009, Mosenthal 2011, Moser 2011, NJCEP 2010, Noonan 2011, Pengilly 2011, Pennsylvania Public Utility
Commission 2011, Romero 2011, Schepp 2011, Schutt 2011, Sebastian 2011, Sivils 2011, Stipe 2011, Takanishi 2011, Timmerman 2011,
Trasky 2011, VPSB 2011, Walker 2011, Wankum 2011, Welch and Fraser 2011, Whitehead 2011, Williamson 2011, WSPC 2009, Young
2011, Zarnikau 2011, Zuraski 2011.
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APPENDIX IV: INTERVIEW FRAMEWORK

1. General structure of self-direct program
a. Who qualifies?
b. Minimum usage/size?
c. Other sectors participating besides industrial?
d. Number of clients participating (what is percentage of load, if available?)
e. Can you get kicked out of this self-direct program? Who makes that decision?
2. Who claims self-direct savings?
3. How large (what percentage of monthly bill) would CRM fees be for self-direct customers?
a. Do self-directors pay any of it?
i. To support low income programs or other societal benefits?
ii. To cover program’s administrative fees?
b. Can self-directors use any CRM-funded programs?
How much access to internal technical assistance do self-directors have?
How did you develop savings targets (if used)?
Cost of savings — anyway to calculate or compare to more traditional CRM-funded
programming? What data is available to make such a comparison?
Do you focus on energy savings or dollar for dollar parity?
Can companies receive credit for previous investments?
Rate credit / escrow / rebate structure
a. How exactly works
b. What do companies submit prior to reimbursement?
¢. Allow full exemption?
d. Feedback from companies on this?
10. Who conducts evaluation of the program? Who is responsible for measurement and
verification?
11. What can you say about the impact of self-direct on other industrial program offerings?
12. What are long term prospects for the self-direct program?
13. Is it producing the savings you hoped/planned for? Did you plan for a certain amount of
savings?
14. Macro findings/thoughts about the program in general

e

©oN
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Executive Summary

The Industrial Technologies Program (ITP) in the U.S. Department of Energy’s (DOE) Office of
Energy Efficiency and Renewable Energy (EERE) works with the U.S. industry to reduce its
energy consumption and environmental impact nationwide. ITP relies on analytical studies to
identify large energy reduction opportunities in energy-intensive industries and uses these results
to guide its R&D portfolio.

One facet of energy analysis includes energy bandwidth studies which focus on a particular
industry and analyze the energy-saving potential of key processes in that industry. The energy
bandwidth, determined from these studies, illustrates the total energy-saving opportunity that
exists in the industry if the current processes are improved by implementing more energy-
efficient practices and by using advanced technologies.

This bandwidth analysis report was conducted to assist the ITP Mining R&D program in
identifying energy-saving opportunities in coal, metals, and mineral mining. These opportunities
were analyzed in key mining processes of blasting, dewatering, drilling, digging, ventilation,
materials handling, crushing, grinding, and separations.'

The U.S. mining 1.ndustry (excludmg oil & gas) Exhibit 1. U.S. Mining Industry Energy
consumes approximately 1,246 Trillion Btu/year Bandwidth
(TBTu/yI‘) ThlS bandWldth anaIYSI.S estimates that ‘OIBest Practice Energy Saving Oppormnily=258 Trillion Btu/Year.
investments in state-of-the-art equipment and OR & D Energy Savings Opportunity=408 Trillon Biu/Year

. # Less Practical Energy Savings Recovery Opportunily
further research could reduce energy consumption £ Minimum Energy Requirement

to 579 TBtu/yr (Exhibit 1). There exists a potential
to save a total of 667 TBtu/yr — 258 TBtu/yr by x
implementing best practices and an additional 409 e
TBtu/yr from R&D that improves mining
technologies. Additionally, the CO, emission
reduction achievable from total practical energy
savings is estimated to be 40.6 million tonnes
(Exhibit 2).

<+ Current Energy Consumption
= 1246 Trillion Btu/Year

Best Practice
=988 Trillion Btu/Year

1000

800

Energy Savings Opportunity

Practical Minimum
579 Trillion Btu/Year

800 \ A
et -~

As seen in Exhibit 2, the greatest energy reductions
for the mining processes assessed in this study can
be actualized in the coal and metal mining
industries.

400

Energy Consumption (Trillion Btu/Year)

Theoretical Minimum
184 Trillion Btu/Year

200

' Refer to Glossary of Mining Terms in Appendix E or Section 3 for further clarification of processes.



. Exhibit 2. Energy Savings Opportunity by Commodi
Current Energy Savings Energy Savings Total CO; Reduction
Energy from R&D from Practical from Total
Consumption Improving Implementing Energy Practical Energy
Energy Best Practices Savings Savings
Efficiency {million tonnes)*
Coal 485.3 84.2 153.3 237.5 14.4
Metals 552.1 1175 220.7 338.2 20.6
Minerals 208 9 56.6 35.2 91.8 5.6

The COZ emissions factor for the mmmg mdustry (60 800 tonnes / TBtu) was calculated from the fue! mix in the Mnng E&E Prof ile.
The fuel consumption was equated to carbon dioxide emissions using conversion factors obtained from EIA.

The two equipment types offering the greatest energy savings potential in the mining industry are
grinding and diesel (materials handling) equipment (Exhibit 3). Implementing best practices and
new advances through R&D can save 356 TBtu/yr in grinding and 111 TBtu/yr in materials
handling. By reducing the energy consumption of these two processes to their practical
minimurm, the mining industry would save about 467 TBtu/yr, or 37% of current energy
consumption. Energy savings illustrated in Exhibit 3 include the full implementation of state-of-
the-art technology and installation of new technology through R&D investments.

- Exh|b|t 3. Energy-Savmg Opportunity in U.S. Mining Industry for Top 10

Energy-Intensive Processes

- blasting
digging E-j
Extraction
drilling {f-ﬂ
dewatering ﬂ
ventilation @ -
Materials [~ aieset [ BT o coal
Transport/ ®@ Minerals
Handling |  electric @ O Metals
crushing m
Beneficiation o 7
& Processing|  grinding | |
separations ﬂ
0 50 100 150 200 250 300 350 400
Energy Savings Opportunity (Trillion Btu/Year)

It is important to note that the energy-saving opportunities reported in this study are
independent of one another (e.g. improving blasting energy savings will increase downstream
savings in materials handling, and beneficiation and processing; however these potential
downstream savings are not accounted for in this study).



Methodology

The bandwidth analysis relies on estimating the following quantities:

e Current Energy Consumption — The average energy consumption for performing a given
process

e Best Practice Energy Consumption — The energy consumed by mine sites with above-
average energy efficiency

e Practical Minimum Energy Consumption — The energy that would be required after R&D
achieves substantial improvements in the energy efficiency of mining processes

o Theoretical Minimum Energy Consumption — The energy required to complete a given
process, assuming it could be accomplished without any energy losses

The difference between current energy consumption and best practice consumption corresponds
to energy-saving opportunities from investments made in state-of-the-art technologies or
opportunity existing today which has not been fully implemented in mine operations. The
difference between best practice and practical minimum energy consumption quantifies
opportunities for research and development or near-term opportunity with few barriers to
achieving it. Finally, the difference between the practical and theoretical minimum energy
consumption refers to the energy recovery opportunity which is considered impractical to
achieve because it is a long-term opportunity with major barriers or is infeasible.

This analysis uses data on the current energy requirements for mining equipment used in key
processes based on calculations from the SHERPA modeling software” and published equipment
efficiency values. However, no single value for the theoretical minimum energy requirement for
mining could be sourced, even for a specific mining commodity, because of the wide variability
in mining process requirements. The mining process is unique in that unlike most industrial
processes, the starting raw materials and conditions for production vary widely, sometimes by
more than an order of magnitude, in energy intensity (Btu/ton produced). Therefore, an average
theoretical value was approximated by evaluating the average performance efficiency of mining
equipment. Practical minimum energy requirements represent a value between the theoretical
and best practice performance of mining equipment. The best practice value can be benchmarked
at a specific point in time; however, the practical minimum energy levels are a moving target
since today’s estimates of practical machine efficiencies are not absolute and may be surpassed
via improvement in science and technology over time. For several mining processes, estimates
of practical limits were based on literature approximating the maximum efficiency of equipment
types. When practical efficiency estimates were unavailable, the analysis assumed the practical
minimum to be two-thirds of the way from the best practice energy consumption to the
theoretical minimum energy consumption.’

To reflect more inclusive energy savings, the bandwidth analysis used tacit energy values of
electrical energy consumption (i.e., generation and distribution losses are factored in addition to

? Western Engineering, Inc. — SHERPA Software - software used by the mining industry to model mining operations
and estimate capital, energy, labor and other costs of production.
? Practical Min = Best Practice - (Best Practice - Theoretical Min)* 2/3 (see page 17)



onsite electrical consumption). Including generation and distribution losses in bandwidth
estimates is essential as saving 1 Btu of onsite electricity translates to a total savings of over 3.17
Btu using current data (EIA 2006). The practical minimum values were adjusted to reflect 2020
electrical distribution systems, where the ratio of offsite to onsite electricity consumption is
assumed to be 3.05 (EIA 2006). Theoretical values, however, assume zero electrical losses.



1. Introduction

The U.S. mining industry provides essential raw materials like coal, metals, minerals, sand, and
gravel to the nation’s manufacturing and construction industries, utilities and other businesses.
Nearly 24 tons of material are consumed annually per capita in the United States;" further,
common consumer products can use a vast variety of mined materials, for example, a telephone
1s manufactured from as many as 42 different mined materials, including aluminum, beryllium,
coal, copper, gold, iron, limestone, and silica. Mining these materials consumes significant
energy — in 2002, the mining industry spent $3.2 billion on energy, or 21% of the total cost of its
supplies (not including labor).” Given the large role mining industry plays in the U.S. economy
and the energy intensity of the mining processes, tapping into the potential for energy savings
across different mined commodities could yield significant impact. The magnitude of these
potential savings can be quantified using the energy bandwidth analysis — a method for
estimating the opportunity in various processes based on their theoretical energy consumption
and the practical minimum energy use achievable by implementing R&D results and best
practices.

This mining industry energy bandwidth analysis was conducted to assist the Industrial
Technologies Program’s (ITP) Mining subprogram, an initiative of the U.S. Department of
Energy’s (DOE) Office of Energy Efficiency and Renewable Energy (EERE), to maximize the
impact of its R&D in reducing industrial energy consumption. Although the study focuses on
equipment used in coal, metals, and industrial minerals mining, some results can also be applied
to the o1l & gas exploration and production industries, since similar equipment is used in both
industries.

This bandwidth study expands on the previous work conducted in Energy and Environmental
Profile of the U.S. Mining Industry (E&E Profile), a study published by DOE in 2002 to
benchmark energy use for various mining technologies.® It uses similar methods to estimate the
average energy consumption of key equipment used in coal, metals, and mineral mining. In
absence of energy data on many mined commodities in the U.S., the E&F Profile benchmarks
energy consumption for eight mined commodities, collectively responsible for approximately
78% of the energy used in the U.S. mining industry. These commodities were used to define the
average Btu/ton for coal, metals, and industrial minerals which was then proportioned against the
total mined material for each sector in the mining industry to account for the remainder of the
mining industry.

Additionally, there is very little data available on U.S. mining industry for energy use by specific
mining process, equipment type or fuel type utilized. Thus the E&E Profile assumes a “typical”
mine and uses data from a combination of sources including production data from federal and

¥ National Mining Association. “Per capita consumption of minerals — 2006”. February 2007.
http://www nma.org/pdf/m_consumption.pdf

°U.S. Department of Commerce, Bureau of Census, Mining Industry Series, 2002 (Supplies include minerals
received, purchased machinery installed, resales, purchased fuels consumed, purchased electric energy and contract
work.) This does not include withheld data.

8 U.S. Department of Energy. Energy and Environmental Profile of the U.S. Mining Industry. 2002.



industry sources (Census of Mineral Industries). Estimates are based on the SHERPA Mine Cost
Estimating Model and Mine and Mill Equipment Costs, an Estimator’s Guide from Western
Mine Engineering, Inc. to model the typical equipment required for various types of mine
operations (e.g. longwall mine, western surface mine, etc.) and the energy consumption of each
major equipment unit. The SHERPA software was used to identify the type and number of
equipment units optimally used in a hypothetical mine based on certain assumptions and inputs.
The Estimator’s Guide identified the energy cost for particular equipment types, which is
determined by annual surveys of U.S. equipment manufacturers and distributors, fuel and energy
suppliers, and mining companies. This model and equipment cost guide served the need to
establish and manipulate baseline assumptions and inputs in order to develop hypothetical mines
deemed reasonable by industry experts.

While the E&E Profile provides detailed data for the estimated energy consumption of each
piece of equipment required in a typical mine, this report focuses on the average energy
consumption of similar equipment types to estimate the potential for energy savings for a given
process. Similar equipment was grouped into the following categories based on their process
use: blasting, dewatering, drilling, digging, ventilation, materials handling, crushing, grinding,
and separations. Thus the analysis in this report identifies the equipment categories which
provide the greatest opportunities for energy savings in the U.S. mining industry.



2.  Background

2.1 Mining Industry Energy Sources 'Exhibit 4. Fuels Consumed in the U.S. -
. Mining Industry

Major energy sources for the U.S. mining industry o

are petroleum products, electricity (purchased and

produced onsite), coal, and natural gas. Diesel fuel Bectriciy

32%

accounts for 34% of the U.S. mining industry’s fuel
needs, followed by onsite electricity at 32%, natural
gas at 22%, and coal and gasoline supplying the
balance (Exhibit 4).” The type of fuel used at a
mine site will depend on the mine type (surface or

underground) and on the processes employed. Gasalne

Diesel
34%

Natural Gas

2.2 Materials Mined and Recovery Ratio 22%

Materials mined in the U.S. can be broadly
classified into three categories: coal, metals (e.g., iron, lead, gold, zinc and copper), and
industrial minerals (these include phosphate, stone, sand and gravel). Each mined product has a
different recovery ratio, which has a significant impact on the energy required per ton of product.

Exhibit 5. Mined Material Recovery in 2000

Million Tons Million
Commodity Recovery Ratio Recovered Tons Mined
Coal
Average 82% 1073 1308.5
Metals
Iron 19% 69.6 366.3
Copper 0.16% 1.6 1000.0
Lead & Zinc 8% 1.4 17.5
Gold & Silver 0.001% 0.003 300.0
Other* n/a <0.05
Average 4.50% 72.6 1613.3
* Other category consists of magnesiwm, mercury, titanivum, vanadium, and zirconium
Industrial
Minerals
Potash, Soda Ash,
Borates 88.30% 13.856 15.7
Phosphate 33% 42.549 128.9
Sand & Gravel n/a 1,148
Stone (crushed) 92.60% 1,675.50 1809.4
Other n/a 320.1
Average 90% 3,200 3556

7 Energy and Environmental Profile for the U.S. Mining Industry. 2002. p. 1-19.



The recovery ratio in mining refers to the percentage of valuable ore within the total mined
material. While coal mining has a recovery ratio of 82%, the recovery ratio for metals averages
only about 4.5% (Exhibit 5). This means 1.2 tons of material must be mined for every 1 ton of
useful coal product, while 22 tons of material must be mined for every 1 ton of metal product.®
These recovery ratios exclude waste rock from development operations.

The U.S. mining industry produced 1,073 million tons of coal, 72.6 million tons of metal ores,
and 3,200 million tons of industrial minerals in 2000’ (Exhibit 5), amounting to a total of 4,346
million tons of mined products. Factoring in the waste materials that must also be processed by
the mining industry, the total amount of material extracted, handled, and processed in the mining
industry totaled 6,477 million tons."

Coal, metals, and industrial minerals mining accounted for a total of 13,904 mines in the United
States in 2000 with 235,348 employees working in the mines and/or processing plants.

2.3 Mining Methods

The extraction of coal, metals and industrial minerals employs both surface and underground
mining techniques. The method selected depends on a variety of factors, including the nature and
location of the deposit, and the size, depth and grade of the deposit. Surface mining accounts for
the majority of mining (65% of coal, 92% of metals, and 96% of minerals mined) with
underground mining accounting for the remaining (Exhibit 6).'" Underground mining requires
more energy than surface mining due to greater requirements for hauling, ventilation, water
pumping, and other operations.

. Exhibit 6. Underground and Surface Mining in the United States
Million Tons Of | % Produced in % Produced in
Material Mined Surface Mines Underground Mines
Coal 1,309 65% 35%
Metals 1,613 92% 8%
Industrial Minerals 3,556 96% 4%

¥ Energy and Environmental Profile for the U.S. Mining Industry. 2002. p. 1-17, p. 1-7.

? While 2005 data is available, this analysis used 2000 data to stay consistent with the 2000 data presented in the
Energy and Environmental Profile of the U.S. Mining Industry. After new data is presented in the E&E Profile,
this bandwidth analysis will be updated to reflect the latest industry data. According to NMA and USGS
Commodity Summaries (metals and industrial minerals selected based on DOE Mining Annual Report of 2004),
production in 2005 was: coal — 1,131 M tons; metals — 62,3 M tons; and industrial minerals — 3,491M tons.

' Overburden is included in the total material mined.

" Energy and Environmental Profile for the U.S. Mining Industry. 2002. p. 1-13.



3. Mining Equipment

The mining process can be divided into three broad stages, each involving several operations.
The first stage is extraction, which includes activities such as blasting and drilling in order to
loosen and remove material from the mine. The second stage is materials handling, which
involves the transportation of ore and waste away from the mine to the mill or disposal area. At
the processing plant, the third stage, i.e., beneficiation & processing is completed. This stage
recovers the valuable portion of the mined material and produces the final marketable product.
Beneficiation operations primarily consist of crushing, grinding, and separations, while
processing operations comprise of smelting and/or refining. ‘

In this study, similar equipment types that perform a given function were grouped into a single
category to benchmark their energy consumption. For example, all types of drills and blasting
agents, such as ammonium nitrate fuel oil (ANFO) and loaders are grouped into the drilling
category to assign energy data. The different equipment types analyzed are listed below.
Operations that consume relatively low amounts of energy were omitted, as they offer poor
energy-saving opportunities.

o Extraction

= Drilling
= Blasting
= Digging

* Ventilation
= Dewatering
o Materials Transport and Handling
= Diesel powered Equipment
= Electrical equipment
o T oad Haul Dump
e Conveyers

e Pumps
o Beneficiation and Processing
= Crushing
= Grinding

=  Separations
e Centrifuge
e Flotation



3.1 Extraction

The energy-saving opportunities in the extraction stage of mining were evaluated by analyzing
the major equipment units used for extraction of commodities, as listed in Exhibit 7.

Drilling

Drilling is the act or process of making a cylindrical hole with a tool for the purpose of
exploration, blasting preparation, or tunneling. For the purpose of this study, drilling equipment
includes ammonium nitrate fuel oil (ANFO) loader trucks, diamond drills, rotary drills,
percussion drills and drill boom jumbos. Drills are run from Exhibit 7. Extraction
electricity, diesel power and to a lesser extent, indirectly from Equipment

compressed air. The energy is used to power components of the drill | Dilling

h form K . . ANFO Loader Truck
that perform tasks such as hammering and rotation. Diamond Drills

Rotary Drills

Blasting Percussion Drills
Blasting uses explosives to aid in the extraction or removal of Drill Boom Jumbos
mined material by fracturing rock and ore by the energy released )
duri he bl e - lasti : . Blasting

uring the blast. The energy consumed in the blasting process 1s Explosives

derived from the chemical energy contained in the blasting agents. Blasting Agents (i.c. ANFO)
This sets blasting apart from other processes, which are powered by
traditional energy sources, such as electricity and diesel fuel. In this | Digging

operation, the energy consumed per ton of output is that used gzg;:%llllz‘%gvels

directly by the blasting agent, rather than by any equipment used In | =4utinuous Mining Machines
the operation. Nevertheless, it is important that blasting be included | Longwall Mining Machines
in this report, as blasting efficiency influences downstream Grader

processes. Blasting reduces the size of ore before it undergoes Drag Lines

crushing and grinding, thereby reducing the energy consumption of

crushing and grinding processes. Therefore, optimizing blasting gfiw
techniques will enable downstream energy savings.

Dewatering
Digeoin Pumps

Digging is to excavate, make a passage into or through, or remove by taking away material from
the earth. The goal of digging is to extract as much valuable material as possible and reduce the
amount of unwanted materials. Digging equipment includes hydraulic shovels, cable shovels,
continuous mining machines, longwall mining machines, and drag lines.

Ventilation

Ventilation is the process of bringing fresh air to the underground mine workings while
removing stale and/or contaminated air from the mine and also for cooling work areas in deep
underground mines. The mining industry uses fan systems for this purpose.
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Dewatering

Dewatering is the process of pumping water from the mine workings. Pumping systems are
large energy consumers. This study assumes end-suction pumps (i.e. centrifugal) as the only
2

equipment used for dewatering the mine during extraction.'?

3.2 Materials Handling Equipment

The materials handling equipment were categorized into diesel and
electric for the purpose of this energy bandwidth analysis (Exhibit
8). In general, diesel fuel powers rubber tire or track vehicles that
deliver material in batches, while electricity powers continuous
delivery systems such as conveyors and slurry lines.

Diesel Equipment

Much of the equipment used in the transfer or haulage of materials
in mining is powered by diesel engines. Equipment includes service
trucks, front-end loaders, bulldozers, bulk trucks, rear-dump trucks
and ancillary equipment such as pick-up trucks and mobile
maintenance equipment. Diesel technologies are highly energy
intensive, accounting for 87% of the total energy consumed in

Exhibit 8. Materials

Handling Equipment
Diesel Equipment
Service Trucks
Front-end Loaders
Bulldozers
Pick-up Trucks
Bulk Trucks
Rear-dump Trucks

Electric Equipment
Load-Haul-Dump Machines-
Conveyors (motors)
Pipelines (pumps)

Hoists

materials handling."> Materials handling equipment is powered by diesel 80%, 100%, and 99.5%
for coal, metals and industrial minerals respectively as per the mine equipment modeled in this

study using SHERPA software.

Electric Equipment

Electric equipment includes load-haul-dump (LHD) machines, hoists, conveyor belt systems and
pipelines for pumping slurries. The percentage of materials handling equipment run by electricity
is 20% for coal, 0% for metals,'* and 0.5% for industrial minerals, according to the mines
modeled with SHERPA. It must be noted, however, that the actual use of conveyor systems in
metal and industrial mineral mines is more extensive than was modeled by the E&E Profile. The
SHERPA software model identifies the optimal type and number of equipment units used in
hypothetical mines by considering many variables including different inputs and assumptions. In
this instance, the SHERPA model did not output conveyor belt energy data because it determined
that haul trucks were the best option for materials handling. Thus, the hypothetical mine
scenario does not show greater conveyor usage based on the inputs entered.

' Industry expert. Oral communication - “Deep-well/Vertical turbine pumps are predominantly used by deep coal

mines because they are more efficient.” April 2007.
"* Mining Industry of the Future Fiscal Year 2004 Annual Report. p. 6

" While electric conveyors are used in certain metal mines, this analysis was based on the SHERPA mining
software from Western Mine Engineering which did not output electric equipment for metals mines based on

inputs.
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3.3 Beneficiation & Processing Equipment

Exhibit 9. B

eneficiation and Processing
. Equip

ent

Beneﬁ@ation cqmprises cmshing, gr.'indil.lg and Crushing Separations
separations, while processing operations include Primary Crusher Physical:
roasting, smelting, and refining to produce the Secondary Crusher Centrifuge
final mined product (Exhibit 9). Tertiary Crusher Flotation

Screen
g Grinding Filter
Crushing . . SAG Mill Cyclone
Crushing 1s the process of reducing the size of Ball Mill Magnetic Separator
run-of- mine material into coarse particles. The Rod Mill Pelletizer
efficiency of crushing in mining depends on the ) 5‘131."1@(“‘ Extraction
efficiency of upstream processes (rock Processing Thickener
£ ion d . . Roasting Trommel
ragmentation due to bla}stlng o1 dlgglr}g in the Smelting Washing
extraction process) and in turn, has a 51gn1ﬁcant Refining
effect on downstream processes (grinding or Chemical:
separations). Electrowinning
Grinding

Grinding is the process of reducing the size of material into fine particles. As with crushing, the
efficiency of grinding is influenced by upstream processes that fragment the rock prior to the
grinding stage. In the case of both crushing and grinding, estimates of their energy efficiency m
the literature vary widely based on the metrics involved (creation of new surface area per unit
energy applied, or motor efficiency of crushing equipment).

Separations
The separation of mined material is achieved primarily by physical separations rather than

chemical separations, where valuable substances are separated from undesired substances based
on the physical properties of the materials. As shown in Exhibit 9, a wide variety of equipment is
used for separations processes, the largest energy-consuming separation method amongst these
being centrifugal separation for coal mining, and floatation for metals and minerals mining.

Centrifuges consist primarily of a spinning basket designed to receive solid-liquid slurries and
remove the liquid. The “centrifugal force” created by the spinning action sends the liquid out of
the bowl through a perforated medium and leaves the desired solid material behind.

Flotation machines are designed to isolate valuable ore from other non-valuable substances. The
surfaces of mineral particles are treated with chemicals that bond to the valuable product and
make them air-avid and water-repellent. The ore is suspended in water that is mechanically
agitated and aerated. The treated minerals attach to air bubbles and rise to the surface where they
can be collected.

Final Processing

Final processing includes steps that further prepare the ore to yield the desired product in its
purest and most valuable form. Roasting, smelting, and refining are different processes falling
under this category. While a component of the mining industry, these processes require
relatively much less energy. These processes were, therefore, not investigated in this study.
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4.  Bandwidth Calculation Methodology

This bandwidth study estimates the achievable energy savings for different commodity groups —
coal, metals and industrial minerals. The analysis examines energy-saving opportunities in
common processes rather than opportunities for operational improvement (e.g., using more
efficient fans rather than more efficient fan utilization, or improving diesel engines rather than
improving routing for diesel equipment).

Mining process equipment was analyzed according to three main stages: extraction, materials
transport and handling, and beneficiation and processing (section 3). Similar equipment units that
perform a given function were grouped into a single category to benchmark their energy
consumption. See section 3, Mining Equipment (page 9) for equipments analyzed.

For each equipment type, the current energy consumption, best practice energy consumption,
practical minimum, and theoretical minimum energy consumption were estimated.

o  Current Energy Consumption — The actual average energy consumption for
performing a given process

e Best Practice Energy Consumption — The energy consumed by mining sites with
above average energy efficiency

o  Practical Minimum Energy Consumption — The energy that would be required after
R&D achieves substantial improvements in the energy efficiency of the mining
technology

o Theoretical Minimum Energy Consumption — The energy required to complete a
given process, assuming it could be accomplished without any energy losses

The energy-savings opportunity is calculated as the difference between the current energy
consumption and the practical minimum energy consumption, assuming that mining production
rates remain constant.

Energy Savings Potential = Current Energy Consumption — Practical Minimum Energy Required

The bandwidth analysis is based on energy data on eight mined commodities that in sum account
for 78% of the total energy use by the U.S. mining industry. The eight commodities are coal;
potash, soda ash and borate; iron; copper; lead and zinc; gold and silver; phosphate rock; and
limestone. These commodities were used to define the average Btu/ton for coal, metals, and
industrial minerals which was then proportioned against the total mined material for each sector
in the mining industry to account for the remainder of the mining industry.

Values are reported in Btu/ton of material handled, as well as Btu/yr consumption. Quantifying
the above measures of energy consumption for each equipment type enabled an estimate of the
entire mining industry’s current energy consumption and potential for energy reduction. It also
identified the equipment types that would provide the greatest opportunity for energy reduction
in mining operations.
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4.1 Method for Determining Current Mining Energy Consumption

This study estimates current energy consumption relying on the same data sources and
assumptions as used in the E&E Profile.”” The E&E Profile used the SHERPA Mine Cost
Estimating Model along with Mine and Mill Equipment Costs, an Estimator’s Guide from
Western Mine Engineering, Inc. The SHERPA software was used to model several mines
differing by ore type, mining technique, and production rate. For each mine, the energy
consumption (Btu/ton) of key processes (drilling, digging etc.) was calculated. These values
were then used to determine the average energy consumption of key processes in coal, metal, and
mineral mining.

Step 1: Determine equipment energy requirements for individual model mines

The SHERPA model allows the user to input parameters describing seam and ore body
characteristics, and it outputs the equipment required by the mine. Model mines were
selected to represent the majority of commodity production from U.S. mining. Four coal
mines were modeled — an eastern longwall, eastern underground, western surface, and
interior surface mine — each with differing production rates. Mineral mines included potash,
limestone, and phosphate mines, while metal mines included iron, copper, lead, and gold
mines. SHERPA provided a list of equipment required for each mine as well as the number
of operating hours expected for each equipment unit. In cases where additional information
was required (for example, SHERPA does not include beneficiation and processing
equipment), typical equipment requirements were determined through correspondence with
industry experts. Each equipment unit’s energy consumption was then obtained from the
Estimator’s Guide. Exhibit 10 below displays an example of equipment lists and data
derived from SHERPA and the Estimator’s Guide.

Exhibit 10. Extraction and Materlals Handling Equipment for Assumed

Interior (Coal) [ 9,967 tons per day produced)
Number of | Daily

Equipment Units hours/unit | Btu/hr (single unit)

Hydraulic Shovel 1 9.38 4,102,318
Rear Dump Trucks 11 14 1,656,897
Front-end Loaders 5 14 3,640,682
Bulldozer 2 14 5,115,421
Pick-up Trucks 8 14 207,112
Rotary Drills 2 14 805,991
Pumps 2 14 331,549
Service Trucks 2 14 339,364
Bulk Trucks 2 13.58 339,364
Water Tankers 1 2.94 1,502,187
Graders 1 0.56 618,841

'3 U.S. Department of Energy. Energy and Environmental Profile of the U.S. Mining Industry. 2002.
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Step 2: Calculate total energy consumption for major processes/equipment types

The energy consumption of key processes (such as drilling, digging, etc.) in each mine was
determined by summing the energy consumption of each associated equipment unit
generated by the SHERPA model. For example, in the case of the interior surface coal mine
modeled in the E&FE Profile, the energy consumption required for materials
transport/handling is the sum of energy consumed by the rear dump trucks, front-end loaders,
bulldozer, service trucks, and bulk trucks (see Exhibit 11 below). The energy consumed per
ton of material (Btu/ton) was determined by dividing all the equipments’ daily energy
consumption by the tons of material mined each day. This calculation was repeated for each
of the four coal mines analyzed.

Exhibit 11. Diesel-Powered Materials Handling Equipment for Assumed

pal) Surface Mi tons per day produced)
Number of | Hours/ | Btu/hr Btu/ton of
Units Unit (single unit) | material handled
Rear Dump Trucks 11 14 1,656,897 25,601
Front-end Loaders 5 14 3,640,682 25,569
Bulidozer 2 14 5,115,421 14,371
Pick-up Trucks 8 14 207,112 2,327
Service Trucks 2 14 339,364 953
2 925

Bulk Trucks 13.58 ; 339 364

Step 3: Estimate average energy consumption across multiple mines

The energy consumption estimates for each individual mine were used to calculate the
weighted average energy consumption, based on the productivity of the different mine types
in the United States. The resulting value for energy consumption was assumed to be
representative of the coal mining industry. The energy consumed by diesel-powered
materials handling equipment in coal mining is shown below in Exhibit 12.

Exhibit 12. Diesel-Powered Materials Handling Equipment:
Average Energy Consumption for Coal Mines Modeled

Energy Materials Mined in the Proportion of

Consumption | United States (Thousand | Total Mines

(Btu/ton) Short Tons)" Analyzed
Eastern Underground 68,320 178,934 17.80%
Longwall NA® 152,584 15.18%
Interior Surface 69,746 109,232 56.15%
Western Surface 41,960 564,401 10.87%

Longwall mining machines are electric powered, according to Western Mine Engineering Mine & Mill
Equipment Costs — An Estimator’'s Guide. 1999.

b Calculated based on EIA Annual Coal Report 2000 (Production/Average Recovery Ratio).
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4.2 Best Practice, Practical Minimum, and Theoretical Minimum Energy Consumption

General methods for determining the best practice, practical minimum, and theoretical minimum
energy consumption are discussed below. Detailed assumptions are listed in Appendix D (page
37).

Best Practice Energy Consumption

Estimates of best practice energy consumption were based on a variety of published sources
reporting the energy efficiencies of top-performing mining equipment. In cases where
equipment characteristics varied significantly, or when equipment efficiency data was
unavailable, this study used other indicators of efficiency such as the motors used to power
electric equipment.

Theoretical Minimum Energy

The theoretical minimum energy is defined as the minimum energy needed to complete a given
process, in absence of any energy losses to heat, noise etc. For example, theoretical minimum
energy describes the energy required to haul rock from a mining area to a process area, but
excludes the energy lost in the diesel engine powering the truck. Since mining is predominantly a
mechanical process, no single value for the current or theoretical minimum energy requirement
for mining can be derived, even within a single mineral group, since the depth at which the
material is mined and the type of refining required varies widely. Every commodity that is mined
has different mechanical and physical properties. Therefore, different mines will have drastically
varying energy requirements for a given process, and it is difficult to pinpoint the theoretical
minimum energy necessary for such operations. At best, average values for energy consumption
may be approximated by evaluating the average performance of mining equipment.

Theoretical minimum energy was calculated using current energy consumption and published
estimates of equipment efficiency.

Equipment efficiency can be expressed as:

Efficiency = Theoretical Minimum Energy
Energy Consumption

The theoretical minimum energy for completing a process could thus be calculated as follows:
Theoretical Minimum Energy = Energy Consumption * Efficiency

The calculations used direct equipment efficiency foremost, but in cases where these data were
unavailable, indirect equipment efficiency was used as the next best alternative. For example, in
the case of conveyer belts for materials transport, the efficiency of the motor powering the
conveyer was used. In another case, centrifuge minimum energy consumption was not based on
efficiency values but rather on a theoretical calculation for the kinetic energy of a solid-liquid
slurry.

Practical Minimum Energy
The practical minimum energy is considered to be the closest approach to the theoretical limit
allowed by implementing current best practices and technologies developed by ongoing R&D.
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Practical minimum energy values are however a moving target. Science and technology
continuously improve energy efficiency and waste recovery. New technologies will be
developed that will change what 1s now perceived as the practical minimum. In some cases, the
practical minimum energy for a process was determined from published estimates of future
attainable efficiencies for equipment. In other cases where no published practical minimum
target could be found, this study assurmes that practical minimum energy is two-thirds of the way
between best practical energy requirement and theoretical minimum energy requirements.

“2/3 approximation” for Estimating Practical Minimum Energy Consumption

Practical Min = Best Practice - (Best Practice - Theoretical Min)* 2/3

Practical minimum energy calculations for equipment using motors, pumps, and diesel engines
were all based on published estimates of practical efficiency limits. Had the practical minimum
energy consumption for diesel engines, motors and pumps been calculated using the 2/3 rule, the
error would range from 0.02 to 14%, as shown in Exhibit 13. For pumps, motors, and diesel
engines, the 2/3 approximation provides a good approximation of practical minimum energy
consumption, though slightly overestimating in each case (this would lead to underestimating
potential energy savings). While these results do not prove that the practical minimum energy
consumption can be calculated using the 2/3 rule for all equipment types, it does demonstrate
that the 2/3 rule can provide a useful approximation in some cases, when published values are
unavailable. This rule was used in calculating onsite practical minimum energy, which is later
adjusted for generation and distribution losses (see section 4.3).

* " Exhibit 13. Error Associated with "2/3 approximation"

for Materials Handling Equipment used in Mineral Mining

Practical Minimum Energy . "
Requirement (Btu/ton), based on Practical Mn_nmum
. . Energy Requirement o
Equipment current energy consumption and (Btulton), calculated % Error
published estimates of practical ; ’ "2/3 rule"
efficiency limits using the rule

Diesel Equipment 4515 5162 14%
Conveyor (Motor) 11 11 ~2%
Pumps 221 221 ~0.02%

4.3  Factoring in Electricity Generation Losses in the Analysis

Much of the equipment included in this analysis relies on electricity. Since electricity generation
and distribution is associated with substantial energy losses, it is important to utilize the tacit
energy consumption values, i.e., the energy used onsite plus the energy lost in generating and
distributing that energy, instead of only onsite consumption. According to data reported by the
Energy Information Administration (EIA, 2006), 2.17 Btu are lost in transmission and
distribution for every 1 Btu delivered to the industrial sector.'® In other words, consuming 1 Btu

1 EIA AEO 2006, Table 2
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of electricity onsite requires a total electricity consumption of 3.17 Btu. Conversely, saving 1
Btu onsite translates to saving 3.17 Btu. Therefore, tacit energy was included in this study in
order to quantify energy saving potential more accurately.

The current and best practice energy consumption of electrical equipment was, therefore,
multiplied by a factor of 3.17 to estimate the total energy consumption. However, total energy
consumption was calculated differently for practical minimum and theoretical minimum energy
consumption estimates. Since the practical minimum energy consumption would hypothetically
be obtained in the future, EIA predictions for 2020 are used to determine electricity losses. EIA
predicts that in 2020, the ratio of offsite to onsite electricity consumption will be 3.05—the value
used in this analysis to calculate the tacit practical minimum energy. Further, the definition of
theoretical minimum energy consumption requires that all processes involve zero energy losses.
Therefore, theoretical minimum energy estimates assume zero electricity losses.

4.4 Estimating Annual Energy Consumption and Energy-Savings Opportunity

In order to benchmark energy savings opportunities in the mining industry, energy consumption
estimates (Btu/ton) were converted to yearly energy consumption estimates (TBtu/yr).
Estimates of current, best practice, practical minimum, and theoretical minimum energy
(Btu/ton) were multiplied by the tons of material mined in the U.S. for each commodity to
calculate potential annual energy savings (see Exhibit 14).

Million Average Million Btu/Ton of TBtu/yr
Tons Recovery Tons Of Material Consumed by
Recovered Ratio* Material Mined the Mining
Mined Industry
Coal 1,073 82% 1,309 370,628 485.3
Metals 72.6 4.5% 1,613 342,200 552.1
Industrial 3,200 90% 3,556 58,757 208.9
i ral
‘Similar methods were used for determining best practice, practical minimum, and theoretical
minimum energy consumption (TBtu/yr)
* Refer to Exhibit 5.
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5. Uncertainties and Data Quality

A major challenge in analyzing the mining industry’s energy consumption is the variability in
mining operations. Even within a single mineral group, processes will differ according to the
depth at which the material is mined and the degree of refining required. Moreover, every
commodity that is mined has different mechanical and physical properties. These properties can
vary over an order of magnitude between deposits and can vary significantly even within
individual mines. For example, the work indices (a measure of energy required to grind rock) of
mined commodities vary from 1.43 kWh/ton for calcined clay to 134.5 kWh/ton for mica.'” This
results in large variations in grinding equipment energy requirements. Therefore, different mines
will have drastically different energy requirements for a given process. A mine could be
designed for maximum efficiency, yet consume more energy than an inefficient mine with the
same output.

The large variation in mine’s energy consumption is evidenced by two recent Canadian studies
benchmarking the energy consumption of 10 underground mines and 7 open pit mines. The
average energy requirement of the underground mines was 25,000 Btu/ton, with a standard
deviation of 11,000 Btu/ton, while the average energy requirement of the open pit mines was
1,000 Btu/ton with a standard deviation of 700 Btu/ton (CIPEC, 2005). The variation in these
mines’ energy consumption can arise from a number of factors, including mining method,
equipment selection, geology, economies of scale, ore composition, and customer requirements.

It is also important to keep in mind the small sample size used in this bandwidth study. This
report 1s based on the E&FE Profile, which studies eight commodities selected by the Department
of Energy and the National Mining Association for analysis. Further, the energy estimates for
each commodity are limited by the number of mining methods analyzed for that commodity.
Given the small sample size, there are obviously uncertainties associated with extrapolating
energy requirements across the mining industry. Nevertheless, the eight commodities analyzed
account for over 78% of energy consumption in U.S. mining, representing the majority of the
energy-saving opportunity. Moreover, many of the commodities analyzed can be representative
of other commodities (e.g., copper of molybdenum and gold of platinum).

Despite the uncertainties involved in estimating the entire mining industry’s energy
consumption, this study’s estimates correspond well with other estimates of mining energy
consumption. According to the EIA Annual Energy Outlook 2006, the mining industry
(including oil and natural gas) consumes approximately 2,500 TBtu/yr,'® or approximately 3,000
TBtu/yr including electricity losses. The EIA data include oil and natural gas mining along with
other mining activities in its published values for mining industry energy consumption. This
report estimates that the coal, metal, and mineral mining industries alone consume 1,246 TBtu/y,
or about 1/3 of total mining energy consumption (including oil and natural gas).

' SME Mineral Processing Handbook. Table 10. Average Work Indexes, 1985,
'8 Annual Energy Outlook 2006 Supplemental Tables: Table 32
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6. Conclusion

The U.S. mining industry’s (coal, metals, and industrial minerals) current energy consumption is
approximately 1,246 TBtu/yr (10" Btu/yr); metal mining accounts for the largest amount of
energy (552 TBtu/yr), followed by coal (485 TBtu/yr) and minerals (209 TBtu/yr).

As illustrated in the bandwidth chart in Exhibit 15 below, the industry can potentially save 667
TBtu/yr (258 TBtu/yr from implementing best practices and 409 TBtu/yr from R&D that
improves mining technology). The largest energy savings can be realized in the metal mining
industry (338 TBtu/yr), followed by the coal mining industry at 237 TBtu/yr (Exhibit 16).

Exhibit 15. U.S. Mining Industry Energy Bandwidth
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. “Exhibit16. U.S. Mining Industry Energy Bandwidth for Coal, Metal, and Mineral Mining
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Exhibit 17 describes the current energy use by equipment category in the U.S. mining industry.
The largest energy consuming equipment types are grinding (40%) and materials handling
(17%).

Exhibit 17. Contribution of Current Energy Use by
Equipment across the Mining Industry
(Values account for electricity losses)

Exhibit 18 below displays the
estimated current, best practice,
practical minimum, and

. . . {00rilling UBlasling @ Digging
theoletlcal minimum enelgy ‘O Ventilation ® Dewalering @Materials Handling-Diesel
. . O Materials Handling-Electric Eq B Crushing 1 Grinding
Consumpthn f()r EaCh Cqu]pn’lent | B Separalions DI Ancillary Operations
type. It is noteworthy that the oo

energy consumption associated
with grinding far outweighs the
energy consumption of other
operations. Grinding currently
consumes about 494 TBtu/yr,
while materials handling diesel .
equipment is the next largest e
energy consumer, using only 211
TBtu/yr, or less than half of the
energy required for grinding. The
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third largest energy consuming equipment is ventilation, requiring only 122 TBtu/yr. Equipment
energy consumption for individual industries — coal, metals and minerals — is provided in
Appendix B, while percent contribution of each equipment type to the industry’s total energy
consumption can be found in Appendix C.

" “Exhibit 18. Energy Consumption and Saving Potential by Equipment Type (TBtu/Yr)
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8 14
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c 200
w
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Current Best Practical Theoretical
Practice  Minimum  Minimum
OBlasting 24 18 0 5
B Dewatering - B R
| Separations 46 8 v 2
D Electric Equipment 48 43 40 13
BCrushing 2 % w8
ODriling 67 54 32 9
D Ancillary Operations 75 72 ‘ 24
M Digging 19 8 3% 2
D Ventilation o e o m o %2
EMaterials Handling-Diesel 211 141 101 63 |
BGrinding o A4 40 L 138 | 2

Note.: Values assume that production rates remain constant ond are based on coal, metals, and minerals mining
data.

The top two energy-consuming processes, grinding and materials handling (diesel equipment),
offer tremendous opportunities for energy savings, as shown in Exhibit 19. If the energy
consumption of grinding and materials handling diesel equipment alone could be reduced to their
practical minimum, then the mining industry would save approximately 467 TBtu/yr, or about
70% of the 667 TBtu/yr energy savings achievable if all processes were reduced to their practical
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minimum energy consumption. The majority of savings potential is offered by the metals and
coal mining industries.

EXhlblt 19. Energy Saving Opportunity in U.S. Mining Industry for Top 10 Energy-intensive Processes
. ‘-(includes energy savings from implementing best practices and R&D) :
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Keyv Findings of Bandwidth Analysis

o Implementation of best practices in coal, metal and mineral mines could save 258
TBtu/yr.

o  Continued R&D developing more energy-efficient technologies could save an additional
409 TBtu/yr.

e A combined energy savings from best practice investments and further R&D could allow
for total savings of 667 TBtu/yr or 54% of the total energy consumption of the mining
industry.

e CO, emission reduction achievable from total practical energy savings is estimated to be
40.6 million tonnes.

o  The largest energy savings opportunity (70%) lies in improving the energy efficiency of
the two most energy-consuming processes — grinding and materials handling,
particularly in the metal and coal mining industries.
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Appendix A: Current Energy Consumption and Savings Potential by
Equipment Category in Coal, Metal, and Mineral Mining

Note: Values are reported in TBtu/yr, assuming that mining production rates remain constant.
Electricity losses are included.

Exhibit 20. Energy Consumption by Equipment Category
in Coal Mining Industry (TBtu/yr)
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Exhibit 21. Energy Consumption by Equipment Category in Metal Mining Industry
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Mineral Mining Industry (TBtulyr) :

" Exhibit 22. Energy Consumption by Equipment Category in

Energy Requirement
(Trillion Btu/Year)

Practical Theoretical )

Current Best Practice

Minimum Minimum
DBlasting 13 10 05 03
OElectric Equpment 31 28 26 07
B Grinding 82 2 0900
MSeperaons 49 06 05 O
E Dewatering 24.6 22.2 202 58
Cwi 21 w3 s
DDiesel Equipment 337 225 161 101
kDAVncillary Operations 345 ' 34.5 33.3 10.9
Opring 38 286 143 2.2
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Appendix B: Energy Requirements and Efficiencies of Equipment Types in Coal, Metals and Minerals Mining

Exhibits 23, 24, and 25 below display the calculated energy requirements of coal, metals, and minerals mining. Values include only onsite
energy consumption and neglect electricity losses. See Appendix D for assumptions used. Exhibit 26 provides energy data by equipment
based on tacit electricity consumption, or inclusive of electricity losses.

it 23. Energy Requirements and Efficiencies of Equipment Types in Coal Mining in Btulyr (neglecting electricity losses)

Practical Theoretical
Best Practice Minimum Minimum
Current Energy Current Best Energy Maximum Energy Energy
Requirements Practice Practice Requirement Attainable Requirement Requirement
Mining Area Equipment (Btu/ton) Efficiency Efficiency (Btu/ton) Efficiency (Btu/ton) (Btu/ton)
Extraction Drilling 8,800 47% 59% 7,000 81% 5,100 4,200
Blasting 5,100 23% 30% 3,800 56% 2,000 1,100
Digging 10,500 53% 66% 8,500 78% 7,200 5,600
Ventilation 23,400 75% 82% 21,300 93% 18,800 17,600
Dewatering NA
Materials Diesel Equipment 43,300 30% 45% 28,900 63% 20,600 13,000
Handling Electric Equipment 10,900 9,700 0% 9400 9,300
Conveyor (motor) 500 85% 95% 400 98% 400 400
Load Haul Dump 10,400 85% 95% 9,300 98% 9000 8,900
pumps
Crushing and
Beneficiation Grinding 50,400 42,100 15,500 2,200
and Processing Crushing 3,500 50% 80% 2,200 92% 1,900 1,800
Grinding 46,900 1% 39,900 13,600 500
Separations 2,100 1,000 800 700
Centrifuge 1800 27% 41% 700 86% 600
Flotation 400 64% 79% 300 86% 300
Subtotal 154,600 122,300 79,500
Ancillary Operations ,700

1,700 1,760
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Exhibit 24. Energy Requirements and Efficiencies of Equipment Types in Metal Mining in Btulyr (neglecting electricity losses) .
Theoretical
Best Practice Minimum
Current Energy Current Best Energy Max Practical Energy
Requirements Practice % Practice Requirement Practical Minimum Requirement
Mining Area Equipment (Btu/ton) Efficiency Efficiency (Btu/ton) Efficiency (Btu/ton) (Btu/ton)
Extraction Drilling 1,800 45% 57% 1,500 80% 1,000 800
Blasting 9,900 23% 30% 7,600 56% 4,100 2,300
Digging 6,000 63% 75% 5,000 84% 4,500 3,700
Ventilation 4,700 75% 82% 4,300 93% 3,800 3,600
Dewatering (pumps) 600 75% 83% 600 88% 500 500
Materials Diesel Equipment 74,900 30% 45% 50,000 63% 35,700 22,500
Handling Electric Equipment NA
motor NA 85% 95% 98%
load haul dump NA
pumps NA 75% 83% 88%
Beneficiation Crushing and
and Processing | Grinding 59,800 50,400 17,800 1,500
Crushing 1,900 50% 80% 1,200 92% 1,000 900
Grinding 57,900 1% 1% 49,200 3% 16,800 600
Separations 4,300 700 600 600
Centrifuge NA
Flotation 9500 64% 79% 700 86% 600 600
Subtotal 162,148 120,017 68,043 35,445
6,599
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ents and Efficiencies of Equipment Types in Mineral Mining.in Btu/yr

(neglecting electricity losses)

Practical Theoretical
Current Best Practice Minimum Minimum
Energy Current Best Energy Maximum Energy Energy
Mining Requirement Practice Practice Requirement Attainable Requirement Requirement
Process Equipment (Btu/ten) Efficiency Efficiency (Btu/ton) Efficiency (Btu/ton) (Btu/ton)
Extraction Drilling 5,200 22% 27% 4,100 53% 2,100 1,100
Blasting 400 23% 30% 300 56% 100 100
Digging 8,500 30% 45% 5,600 63% 4,000 2,500
Ventilation 3 75% 82% 3 93% 3 2
Dewatering 2,200 75% 83% 2,000 88% 1,900 1,600
Materials Diesel Equipment 9,500 30% 45% 6,300 63% 4,500 2,800
Handling Electric Equipment 271 75% 84% 245 88% 231 205
Conveyor {Motor) 12 85% 95% 11 98% 11 11
Load Haul Dump NA
pumps 259 75% 83% 234 88% 221 194
Beneficiation Crushing and
and Processing | Grinding 2,700 1,780 1,414 1,233
Crushing 50% 80% 1,537 92% 1,332 1,230
Grinding 300 1% 240 82 3
Separations 1,300 100
Centrifuge
Flotation 100 64% 79% 100 87%
Subtotal 30,000 20,400 14,400 9,700
Ancillary Operations 3,100 3,100

3,100

3,100




Exhibit 26. Current, Best Practice, Practical Minimum, and Theoretical Minimum Energy Consumption

(TBtulyr, including electricity losses)
Coal Metals Minerals
Mining Best Practical Theoretical Best Practical Theoretical Best Practical Theoretical
Process Equipment | Current Practice  Minimum Minimum | Current Practice Minimum _Minimum | Current Practice Minimum  Minimum
Extraction Drilling 27.7 22.1 15.6 54 3.7 3.0 2.1 1.3 358 28.6 14.3 2.2
Blasting 6.7 5.0 2.7 1.5 16.0 12.3 6.6 3.7 1.3 1.0 0.5 0.3
Digging 264 213 17.6 7.3 22.1 18.6 29 6.0 30.1 20.1 14.3 9.0
Ventilation 97.3 88.5 75.3 23.0 24.3 22.1 18.8 57 0.0 0.0 0.0 0.0
Dewatering 0.0 0.0 0.0 0.0 3.1 2.8 2.6 0.7 24.6 222 20.2 5.8
Diesel
Equipment 56.7 37.8 27.0 17.0 120.9 80.6 57.6 36.3 33.7 22.5 16.1 10.1
Materials Electric
Handling | Equipment 453 404 37.7 12.1 0.0 0.0 0.0 0.0 31 2.8 2.5 0.7
motor 1.9 1.7 1.6 0.5 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0
LHD 433 38.7 36.1 11.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
pumps 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29 2.6 2.4 0.7
Crushing
Beneficiation | 214 .
and Grinding 209.4 174.7 63.9 2.9 305.9 2579 90.6 2.4 30.9 20.0 154 4.4
Processing Crushing 14.6 9.1 7.6 2.3 9.6 6.0 5.0 1.5 27.7 17.3 14.5 4.4
Grinding 194.8 165.6 56.3 0.6 296.3 251.9 85.6 0.9 32 2.7 0.9 0.0
Separations 8.8 4.2 33 0.9 222 3.6 3.2 0.9 14.9 0.6 0.5 0.1
Centrifuge 7.3 3.0 2.2 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Flotation 1.5 1.2 1.1 0.3 4.5 3.6 32 0.9 0.7 0.6 0.5 0.1
Subtotal 4783 3041 243.0 70.3 5183 400.9 184.3 57.2 174.4 117.8 83.8 32.8
0 1l 345 333 10.9

34



Appendix C: Total Energy Consumption by Mining Stage across
Coal, Metals and Minerals Mining (TBtulyr)

Exhibit 27. Current, Theoretical Minimum, Best Practice, and Practical

Mmlmum Energy Consumption across Coal, Metal, and Mineral Mmmg

(TBtulyr, including electricity losses)
Mining Best Practical Theoretical
Process Equipment Current Practice  Minimum _ Minimum
Extraction | Drilling 67 54 32
Blasting 24 18 10 5
Digging 79 60 35 22
Ventilation 122 111 94 29
Dewatering 28 25 23 7
Materials | Diesel Equipment 211 141 101 63
Handling | Electric Equipment 48 43 40 13
motor 2 2 2 1
LHD 43 39 36 12
pumps 3 2.6 24 0.7
Crushing and
B&P Grinding 546 453 165 10
Crushing 52 32 27 8
Grinding 494 420 138 2
Separations 46 8 7 2
Centrifuge 7 3 2 1
Flotation 7 5 5 1
Subtotal 1171 913 506 160
Ancillary Operations 75 75 24
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Appendix D: Assumptions for U.S, Mining Industry Bandwidth Analysis

retical Minimum, Practical Minimum, and Best Practice Energy Consumption
Practical Minimum Energy Best Practice Energy Consumption

Exhibit

8. Assumptions Used in Estimating Theo
Theoretical Minimum Energy

Consumption Consumption
Notes The theoretical minimum energy requirement Practical minimum energy is the energy that Best practice energy consumption was
is based on the current efficiency of equipment | would be required after R&D achieves determined from a variety of sources
and current equipment energy consumption, substantial improvements in the energy describing mining operations that use
Theor. Energy=Curr. Energy x efficiency efficiency of mining technology. Values are significantly less energy compared to typical
derived from researchers’ estimates of operations.
Efficiency estimates and sources are listed practical efficiency improvements. In cases
below. where such estimates were unavailable, this

study uses a "2/3 rule of thumb" to estimate
practical minimum energy. As explained in the
text, the practical minimum energy
consumption is assumed to be 2/3 of the way
between best practice energy requirement and
theoretical minimum energy requirements.

PM =BP -2/3(BP-TM)

where PM = Practical Minimum, BP = Best
Practice, and TM = Theoretical Minimum.

Equipment Category

Assumed the best practice mine consumes
80% of the energy of the typical mine. This
was based on a study benchmarking the
energy consumption of Canadian mines
(CIPEC 2005). Mines ranking in the lower
quartile for energy consumption consumed
80% of the energy of typical mines.

Calculations for the theoretical minimum 2/3 rule (see above)
energy requirement are based on the current
energy efficiency of drilling. Nordiund (1989)
simulates drill efficiency of the drill bit for
various levels of thrust. 0.72 was a midway
value for drill efficiency. In this study, 0.72 is
used as the current average efficiency of the
drill bit but not the drill rig. The drilling
efficiency is combined with the efficiency of
diesel engines (30%) and electric motors
(85%). The distribution of electric and diesel
drilling equipment was approximated using the
SHERPA model equipment lists. The
efficiencies of motors and diesel engines are

Drilling |
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(1997) reports a blasting efficiency of
15% to 309, An average value of 23% was
Ing efficiency.

SHERPA mog ] men .
Ventilation i ge
System using a comp; f:
efficiency of 75%
Dewaten’ng Assumed dewatering efficiency is describeq by

the efﬁciency of pumps used to remoye water
from the mine Workings.

Best practice b)asting efficiency wags assumed
to be 30%, the upper estimate provided in
El 1 .

Assumed that the practica) minimum effigie
of digging equipment Corresponds o the
practica) minimum efficiencies of diese}
engines and electric motors,

ney

Basu 2004 Provides a hest practice eXample
with 97% motor efficiency ang 85% fan
efﬁciency, Yielding 829, combined efﬂ'ciency

Assumed best practice dewatering efﬁciency is
described by the efﬁciency of pumps used to
Temove water from the mine workings,

U.S. DOE (3603
diesel equipment.

' US DkOE {2003) répods further advénces' for
diesel engines are Possible up to 639,

Diese] Materials :
Handling Equipment

e
Electric Materials
Handling Equipment
Conveyer {motor) ciency of Conveyers wag

assumed to Correspond to the efficiency of
typical electric Mmotors, U.g. DOE ( 1996)
reports g variety of efficiencies for electric
motors. 85% js 4 typical value for motor
efﬁciency.
The average efficiency of Load~Hau!-Dumps
was assumed to correspond to the efﬁciency
of typical electric motors 5%, see above
According to the H

Based on 95% best practice efficiency for
motors (see above),

Hydraufic Institute {2003): Maximum attainable
efﬂciency is approximately 88%,

Hydraulic Institute {2003} highest efficiency
pumps Currently available Operate at ahoyt
83% efﬁciency.
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Crushing

AOG (2005)
of 50%.

reports current crushing efficiency

2/3 rule —

' Eyloyraynta 1997: Highest estimate of crushing

efficiency at about 80% efficiency

Grinding

Grinding efficiency estimates vary significantly,
depending on methods used. 1% efficiency
was found to be the most common estimate.
Sources citing 1% efficiency include AOG
(2005), Eloranta (1997), Perry's (1963), Hukki
(1975), Willis ((1998), Greenwade and
Rajamani (1999).

2/3 rule

Greenwade and Rajamani (1999): RecentR &
D improving grinding mills can reduce energy
consumption 15%.

Centrifuge

Assumes the theoretical minimum energy of a
centrifuge is the amount of energy required to
bring a unit mass of coal in a centrifuge to a
target rotational speed. If sufficient time is
available, the centrifuge speed could operate
at a fairly slow speed. Theoretical minimum
energy calculated for a unit mass of coal with
0.7 mass concentration, in a 70 in. diameter
centrifuge rotating at 300 rpm. Current
efficiency values were based on this
calculation of theoretical minimum energy.

213 rule

Mine and Mill Equipment Costs (2005). Best
practice centrifuge energy consumption based
on lowest energy consuming centrifuges in
equipment list.

Flotation

Mechanical equipment in flotation machines
includes air compressors and rotating
impellers. Efficiency is assumed fo be the
product of electric motor and pump efficiency.

Practical efficiency is assumed to be the
product of practical maximum electric motor
and pump efficiency.

Best practice efficiency is assumed to be the
product of best practice electric motor and
pump efficiency.
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Appendix E: Glossary of Mining Terms

ANFO

Ammonium Nitrate Fuel Oil, used as a blasting agent.

Beneficiation

The dressing or processing of coal or ores for the purpose of (1)
regulating the size of a desired product, (2) removing unwanted
constituents, and (3) improving the quality, purity, or assay grade of
a desired product.

Blasting

Blasting uses explosives to aid in the extraction or removal of
mined material by fracturing rock and ore by the energy released
during the blast.

Byproduct

A secondary or additional product.

Coal

A readily combustible rock contain more that 50% by weight and
more than 70% by volume of carbonaceous material, including
inherent moisture; formed form compacting and in duration of
variously altered plant remains similar to those in peat. Difference
in the kinds of plant materials (type), in degree of metamorphism
(rank), and in the range of impurity (grade) are characteristic of coal
and are used in classification.

Crushing

Crushing is the process of reducing the size of run-of- mine material
into coarse particles.

Dewatering

Dewatering is the process of pumping water from the mine
workings.

Digging

Digging is to excavate, make a passage into or through, or remove
by taking away material from the earth. The goal of digging is to
extract as much valuable material as possible and reduce the
amount of unwanted materials.

Drilling

Drilling is the act or process of making a cylindrical hole with a tool
for the purpose of exploration, blasting preparation, or tunneling.

Electrowinning

An electrochemical process in which a metal dissolved within an
electrolyte is plated onto an electrode.

Emissions

A gaseous waste discharged for a process.

Grinding

Grinding is the process of reducing the size of material into fine

4]




particles.

In situ

In the natural or original position. Applied to a rock, soil, or fossil
occurring in the situation in which it was originally formed or
deposited.

Materials
Handling

The art and science involving movement, packaging , and storage of
substances in any form. In this study, the materials handling
equipment were categorized as diesel and electric equipment. In
general, diesel fuel powers rubber tire or track vehicles that deliver
material in batches, while electricity powers continuous delivery
systems such as conveyors and slurry lines.

Mill

(a) A plant in which ore is treated and minerals are recovered or
prepared for smelting. (b) Revolving drum used in the grinding of
ores in preparation for treatment.

Ore

The naturally occurring material from which a mineral or minerals
of economic value can be extracted profitably or to satisfy social or
political objectives.

Overburden

Designates material of any nature, consolidated or unconsolidated,
that overlies a deposit of useful materials, ores, oar coal that are
mined from the surface.

Reclamation

Restoration of mined land to original contour, use, or condition.

Refining

The purification of crude metallic products.

Separations

The separation of mined material is achieved primarily by physical
separations rather than chemical separations, where valuable
substances are separated from undesired substances based on the
physical properties of the materials.

Slurry

A fine carbonaceous discharge from a mine washery.

Surface Mining

Mining at or near the surface. This type of mining is generally done
where the overburden can be removed without too much expense.
Also called strip mining; placer mining, opencast; opencut mining;
open-pit mining.

Tailings The gangue and other refuse material resulting from the washing,
concentration, or freatment of ground ore.
Underground Mining that takes place underground. This type of mining is
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Mining generally done where the valuable material is located deep enough
where 1t is not economically viable to be removed by surface
mining.

Ventilation Ventilation is the process of bringing fresh air to the underground

mine workings while removing stale and/or contaminated air from
the mine and also for cooling work areas in deep underground
mines.
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