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Executive Summary

Combined Heat and Power (CHP) is an important option for states to consider in developing
strategies to meet their emission targets under the Clean Power Plan. This Template is
designed to highlight key issues that states should consider when evaluating whether CHP
could be a meaningful component of their compliance plans. It demonstrates that CHP can be a
valuable approach for reducing emissions and helping states achieve their targets.

While actual plans will vary dependent upon state-specific factors and determinations, this
Template provides the tools and methodology that states will need to begin the process. If the
Clean Power Plan (CPP) is implemented in a form close to what has been proposed, it can
support the deployment of CHP. This Template provides key background information to help
states incorporate CHP into their plans.

By producing both heat and electricity from a single fuel source, CHP offers significant energy
savings and carbon emissions benefits over the separate generation of heat and power. These
efficiency gains translate to economic savings and enhanced competitiveness for CHP hosts,
and emissions reductions for the state. CHP is already a proven and cost-effective technology,
representing 8 percent of electric capacity in the United States (and providing 12 percent of total
power generation). Projects already exist in all 50 states and significant technical and economic
potential remains. CHP offers a tested way for states to achieve their emission limits while
advancing a host of ancillary benefits.

This Template outlines the key issues that any state must consider to incorporate CHP into its
CPP plan. As such, it lays out a roadmap for states to pursue to capture the economic and
environmental benefits of CHP.

First, it identifies a number of threshold questions that states will need to address when
developing their compliance plans. In particular, each state will need to determine:

1. If it will rely on “outside-the-fence” measures such as energy efficiency and renewable
energy, rather than rely solely on the limited “inside the fence” options for meeting its
emissions limits;

If it will pursue a rate-based or mass-based compliance path.

3. Ifitis taking on any of the emission reduction obligation (“State Commitment”), or if it will
impose the full responsibility on power plant owners; and

4. Whether compliance with either rate or mass limits will be measured unit-by-unit, or
fleet-wide, and whether to allow trading with other states.

So long as the state determines that “outside-the-fence” measures can be used to support
compliance of affected units, CHP is a valuable tool that can fare well under either a rate- or
mass-based compliance approach. Indeed, when thermal output is properly accounted, well-
designed and properly operated CHP systems generate electricity at a lower effective emissions
rate than most affected EGUs and proposed state targets. Alternatively, under a mass-based
approach, CHP systems would reduce demand from the affected units and generate credits.

Second, The Template examines how EPA and state air agencies might treat CHP under each
of the four “approvability” criteria EPA will use to evaluate state compliance plans (and the
measures included in those plans). These include:

1. Enforceability,
2. Performance,

3. Measurement and verification (“M&V"), and
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4. Accountability.

Although these four criteria are similar to the elements required in state implementation plans
(SIPs) for National Ambient Air Quality Standards (NAAQS), EPA has stated that the
approvability criteria in CPP plans “need not be identical” and they are generally understood to
be less demanding. The Template demonstrates that CHP is likely to fare very well under each
of the four approvability criteria. It emphasizes that it is the emissions target that is enforceable,
not specific projects. Thus, if a CHP system fails to perform as expected, the state can adopt
alternative approaches to reduce emissions (e.g., other energy-efficiency measures, increase
reliance on renewables, etc.). Most CHP projects as a matter of standard business practice are
metered and annual performance is monitored. Accordingly, EPA recognizes CHP as a
compliance option for which “M&V approaches are well-established.” CHP should easily be able
to satisfy the Accountability criteria if the state plans include mechanisms to report progress and
to correct for any shortfalls.

Third, the Template recommends a process for states to follow if they wish to include CHP in
their compliance plans. These include:

e Surveying CHP potential,
e Establishing an interagency working group,
e Determining ways to generate value for CHP hosts,
e Informing large customers that CHP investments can earn carbon-reduction credits,
e Adopting an EM&V protocol,
e Building on existing programs, and
e |dentifying and removing barriers to development.
The Appendices offer further exploration and details.

In Appendix A, the Template identifies dozens of programs that states have already adopted to
advance CHP and which could assist a state in deploying new CHP. The Appendix does not
select a particular approach, but demonstrates the range of options that are available (both in
terms of geography and nature of the policies). While policies that are successful in one state
may not be suitable in another, Appendix A provides some initial background and resources to
enable others to learn from their experience. The Appendix identifies three broad categories of
programs (Financial Incentives, Regulatory Support — e.g., streamlined permitting, Creating
Markets). In addition to a brief description about each successful program, it provides links to
the enabling legislation or other resources.

Appendix B provides a more detailed discussion of the enforceability of CHP programs under
the Clean Power Plan. It concludes that EPA is very unlikely to disapprove a CHP component of
a state plan due to concerns about enforceability. It finds that EPA is likely to approve state
plans that:

o Make reasonable assumptions about the performance of the CHP elements of the plan,

o |dentify a party that is responsible for any state incentive programs designed to generate
emission reductions or credits from CHP,

¢ Rely on established EM&V protocols, and
¢ Include correction or contingency mechanisms if projected strategies underperform.

Appendix C explores different approaches for measuring carbon dioxide emission reductions
from CHP. This includes translating output (MWh) to emission reductions, with sample
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calculations for different types of technologies and fuel types (including biomass). Appendix C
also includes discussion about options for determining what the CHP system is displacing (e.qg.,
average grid emissions v. emissions during peak use).

Finally, Appendix D provides a brief description and links to key publications about CHP.

Introduction

EPA’s proposed rule to regulate Carbon Dioxide (CO,) emissions from existing electric power
plants (Clean Power Plan or CPP) could provide a powerful new driver to advance the
deployment of Combined Heat and Power (CHP) if it is implemented in its current form and
supporting programs are properly designed and structured as part of state compliance plans.
The proposed plan allows states to use “outside the fence” measures such as end-use
efficiency as a means to achieve emissions targets. By producing both heat and power from a
single fuel source, CHP is significantly more efficient than central power generation. CHP is a
proven and demonstrated approach to lowering emissions, making U.S. manufacturers more
competitive, and enhancing electric reliability. CHP can produce large blocks of low-cost energy
and carbon savings. Strategies to increase deployment of CHP as part of a carbon-pollution
reduction plan could be an attractive option for state air and energy regulators. New revenue
generation opportunities or incentives associated with CO, reductions could help overcome
some of the barriers that have historically impacted CHP development in commercial,
institutional and industrial settings. This could be particularly attractive to large customers
considering CHP, as there may be novel ways to offer and receive credit for CHP systems in
addition to ratepayer efficiency programs. States will need guidance and technical assistance on
how to design programs around industry needs that satisfy EPA’s compliance requirements.
Fortunately, best practices in technology, policies, programs and measurement and verification
(M&V) exist for CHP, and can be tailored to meet individual state needs.

This document summarizes how states and utilities can use CHP as a compliance option under
the CPP, and how a CHP pathway can be designed as a compliance option to meet the
requirements set by EPA for state compliance plans. The rule is expected to be finalized in
summer 2015, after which states and power plant owners will have between one and two years
to develop compliance plans. State agencies, large electric customer groups and others can use
this period to popularize CHP as an effective CO, compliance option and secure mechanisms
by which CHP is recognized (and rewarded financially) as an emissions reduction strategy
under the CPP.

The Clean Power Plan

The proposed Clean Power Plan sets state-specific emission targets. EPA’s final regulations are
likewise expected to establish emissions goals for each state. The regulations will also provide
states with guidance for designing and implementing the various elements (both required and
discretionary) of state plans. In its June 2014 proposal, EPA signaled that it would grant states
broad flexibility to choose a policy pathway, provided that states can demonstrate their plans will
achieve the assigned state target within the prescribed timetable. EPA also provided initial
guidance on what measures could be counted toward achievement of a state goal, and how
those measures might be counted.
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The state plan must meet the requirements of the final EPA guidelines to gain EPA’s approval. If
the plan does not meet the requirements and EPA does not approve the plan, the Clean Air Act
stipulates that EPA must impose a federal plan for that state. Although states will not know the
specifics of the regulations until EPA releases the final rule in late-summer 2015, states are
nevertheless beginning to evaluate their policy options for CPP compliance.

CHP Offers Significant Benefits

The CPP creates a hew opportunity to stimulate investment in CHP for the mutual benefit of
manufacturing, commercial and institutional building owners, electric utilities and power plant
owners:

e CHP is a large, low-cost emission-reduction opportunity.

e CHP is often a less expensive means to reduce power plant CO, emissions, compared
to “inside the fence” options.

o A CHP pathway in a state compliance plan can help increase the productivity and
competitiveness of a state’s industrial and commercial base, enable industrial plants,
commercial buildings and institutional campuses to contribute to GHG reductions, and
provide a new revenue stream or other financial incentives to encourage investment in
CHP.

e CHP investments tend to stabilize the industrial and commercial base in a service
territory and can be utilized to help resolve electric transmission and distribution system
problems that would otherwise require more expensive electric utility capital investment.

e CHP compliance pathways may align with existing state and utility programs designed to
accelerate the deployment of CHP within states.

EPA, DOE and others have long recognized CHP’s environmental, economic and reliability
benefits. Appendix D provides an annotated collection of key materials considering the barriers
and opportunities to CHP deployment. CHP compliance pathways under the CPP could bring
significant new financial value to encourage CHP investment by owners of manufacturing,
commercial and institutional facilities. State compliance plans under the CPP can be designed
to shorten the investment payback of CHP, provide customers with a hedge against electric
power prices, and lower the overall cost of CO, controls for utilities and ratepayers.

CHP Is Already Fueling the American Economy

Thomas Edison included a CHP system when he built the world’s first commercial power plant
in 1882. At the time, Edison produced both electricity and thermal heat while using waste heat
to warm neighboring buildings. Today, there are more than 4,200 CHP installations in every
state in the country. (Figures 1 and 2). Combined, these projects produce nearly 83 gigawatts of
clean and efficient power — the equivalent of more than 166 conventional power plants. This
represents 8 percent of U.S. electric capacity and roughly 12 percent of U.S. generation. Each
year these systems are running, they avoid more than 1.8-quadrillion Btus of fuel consumption
and 241-million metric tons of emissions compared to the separate production of heat and
power.

CHP systems operate under a wide variety of ownership structures, including systems owned
by industrial facilities, CHP systems jointly operated and owned by industrial customers in
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partnership with utilities, and CHP systems operated by third-party independent power
producers (IPP) who supply some combination of thermal energy and electricity to an industrial
host and in some cases surplus electricity to the utility grid. Each of these ownership structures
can be used to produce emission reduction credits under EPA’s CPP.

Figure 1. Existing CHP Capacity by State
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Figure 2. Existing CHP Installations (2014)




Combined Heat and Power (CHP) as a Compliance Option under the Clean Power Plan: A Template and
Policy Options for State Regulators—July 2015

There Is Significant Opportunity to Increase CHP Deployment

While CHP is already fueling America’s factories, tremendous potential remains to increase
deployment and make American businesses and institutions more competitive and resilient,
while reducing emissions. In fact, the Department of Energy and Environmental Protection
Agency have identified as much as 130 gigawatts of remaining CHP technical potential — the
equivalent of 260 conventional power plants. (Figure 3).1 To date, U.S. CHP deployment has
been concentrated in the industrial sector; however, tremendous opportunity remains in
hospitals, universities, and multi-family housing, with future potential roughly equally divided
between the commercial and industrial sectors. (Figure 3). Unlike other clean-energy sources,
deployment is not limited to places where the sun is shining or the wind is blowing. CHP
provides an available, reliable clean-energy solution for every state in the United States. (Figure
4). A recent report by the National Association of Clean Air Agencies (NACAA) identifies CHP
as “one of the most cost-effective strategies for reducing CO, emissions economy-wide.”? For
this reason, it is a key option that states may consider when determining how to achieve CPP
emission targets.

Figure 3. Remaining CHP Technical Potential by Sector
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! Note that technical potential provides an estimation of market size constrained only by technological
limits — the ability of CHP technologies to fit customer energy needs. It does not include economic or
other considerations relevant to a decision to invest in CHP.

% National Association of Clean Air Agencies (NACAA), May 2015, “Implementing EPA's Clean Power
Plan: A Menu of Options,” at 3-14 (http://www.4cleanair.org/NACAA_Menu_of_ Options).
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Figure 4. Remaining CHP Technical Potential by State
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CHP in the Clean Power Plan

In designing a compliance plan under the CPP, states initially need to make several threshold
decisions that are independent of the question whether to include CHP in a compliance
strategy:

1.

The state needs to decide if it will rely, in part, on cost-effective “outside-the-fence”
measures such as energy efficiency and renewable energy, rather than rely solely on the
limited “inside the fence” options for altering power plants.

States need to decide if they will pursue a rate-based or mass-based compliance path.

Each state needs to decide if it is taking on any of the emission reduction obligation
(‘State Commitment”), or if it will impose the full responsibility on power plant owners.

The state needs to decide whether compliance with either rate or mass limits will be
measured unit-by-unit, or fleet-wide, and whether to allow trading with other states.

These choices will be determined by a number of factors that are beyond the scope of this guide.
But clearly, as long as the state decides to rely on outside-the-fence measures, whichever other
forks-in-the road are chosen, CHP can be an effective element of a broader compliance plan.

EPA is expected to issue the state goals in a rate-based form, meaning the state must not
exceed a certain level of emissions per unit of power generated by covered power plants (i.e.,
Ibs/MWh). Alternatively, states will have the option to adopt a mass-based equivalent of the
rate-based target EPA prescribes. Under this approach, covered power plants would not exceed
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an aggregate emissions level (in tons) that is derived from the rate-based standard prescribed
by EPA for the state. As noted above, the decision to pursue either a rate-based or mass-based
approach is a threshold determination for each state. CHP is a viable compliance option under
either approach.

CHP under a Rate-Based Approach

Under a rate-based approach, states will have specific emissions-rate targets (i.e., lbs CO,/
MWh) that must be met over time (these targets may be enforceable at the state, utility, or
affected-EGU level, depending how individual state compliance plans are structured). When
thermal output is properly accounted, well-designed and properly operated CHP systems
generate electricity at a lower effective emissions rate than most affected EGUs and proposed
state targets. Under EPA’s proposed rule, CHP can generate emissions reduction credits that
can help states of affected EGUs meet their emissions targets.

CHP may be able to directly derive value for its emissions reductions under a rate-based
approach, either through direct incentives to stimulate CHP investment to help states meet their
targets, or through market-based mechanisms that allow power plant owners (affected entities)
to purchase certified savings credits from an emissions registry or directly from end-use
customers or other entities that invest in CHP.

Under a rate-based approach, CHP generation and emissions savings data can be used to
affect “corrections” to both the numerator and denominator of the equations used to set the
state’s targets and performance (as illustrated in Appendix C). Under the final rule, each state
will likely be assigned an emission limitation representing the allowable average emission rate
for all affected power generation in that state. To achieve the target, power plant owners must
reduce the total emissions from power plants relative to the total amount of electric power
generated. States can help power plant owners do this through programs that incentivize CHP
investment and other energy- efficiency measures that can be more cost- effective options
compared to “inside the fence” measures such as power plant heat- rate improvements or
repowering.

CHP under a Mass-Based Approach

Under a mass-based approach, the state’s rate-based emissions targets are converted into
overall emissions limits expressed in terms of annual tons of CO, released. CHP deployment
reduces the need for power generated from the grid, thereby lowering the emissions from
affected EGUs. CHP development could be incentivized through existing state or rate- payer
programs, or through allowance set-asides in cap and trade programs.

Is CHP Compatible with Criteria Used by EPA to Approve State
Compliance Plans?
EPA proposed four general criteria it will use to evaluate state compliance plans and emissions

reduction measures. Although these four criteria are similar to the elements required in state
implementation plans (SIPs) for National Ambient Air Quality Standards (NAAQS), EPA states
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in the proposed rule that “approvability criteria for [Clean Air Act] section 8111(d) plans need not
be identical to approvability criteria for SIPs.”

Enforceability

The exact meaning of “enforceability” in the context of the Clean Power Plan is still uncertain.*
However, most analysts believe that the enforceability criterion will likely be applied differently
for state compliance plans under §111(d) than it has historically been used for state
implementation plans to meet National Ambient Air Quality Standards (NAAQS) under 8110 of
the Clean Air Act. The final EPA rule is expected to clarify how state plans can meet the
enforceability criteria, but the language of the proposed rule suggests strongly that CHP
elements of a state compliance plan can designed to achieve plan approval under the eligibility
criteria.

For a measure is to be federally enforceable a state would likely need to commit to evaluating
its effectiveness and include potential corrective actions in its plan. Establishing enforceability
has historically involved demonstrating that the measure is mandatory and that legal authority
has been granted by legislation and/or regulations to the relevant governing body to enforce the
measure.’

In general, a key to meeting the enforceability criteria under 8111(d) is to identify a responsible
party operating under state law, interagency agreements, regulatory requirements, contracts or
other requirements to implement each emissions reduction measure (and to find additional
emissions reductions to compensate for any shortfall). Responsible parties could include the
affected EGUSs, the state, or even third parties such as distribution utilities. For example, a state
agency or utility responsible for implementing an incentive program to increase investment in
CHP could be identified as the party responsible to carry out, evaluate and report on the
effectiveness of the measure. Typically these entities will have a web of statutes, regulations,
utility commission orders or contracts that establish commitments to carry out the measures
relied on, or referenced in, the plan. Hence, in drafting a compliance plan states must consider
who is responsible for implementing CHP, and develop corrective measures if these elements of
the plan underperform.

A measure may help a state plan meet the enforceability criteria without necessarily being
“federally” enforceable itself. A measure becomes federally enforceable when the state includes
the measure in its formal implementation plan. But the proposed rule suggests that a state may
alternatively rely on “complementary measures” (such as a CHP strategy) that are not federally
enforceable, as long as there is a commitment by the state to adjust its plan to address any
emissions reduction shortfalls associated with implementation of such measures.

It is not necessary to include all emission reduction measures from individual projects in the
federally enforceable portion of the state plan. In fact, states are more likely to be successful at
incentivizing private entities to invest in cost-effective CHP projects if these projects are not
subject to the perceived risk of federal enforcement or citizen suits under the federal Clean Air

% U.S. EPA, June 2, 2014, 79 Fed. Reg. 34830, 34909, “Proposed Rule: Carbon Pollution Emission
Guidelines for Existing Stationary Sources: Electric Utility Generating Units.”

*EPA sought comment on this issue in the proposed Clean Power Plan (79 Fed. Reg. at 34909).
®U.S. EPA, 2012, “Roadmap for Incorporating Energy Efficiency/Renewable Energy Policies and
Programs into State and Tribal Implementation Plans.”.
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Act. This can be accomplished for example under either a “state commitment approach” or
“complementary measures approach” described in the proposed rule which make the overall
state target the federally enforceable provision in the state plan. Under these approaches, it is
only the state emission rate target (or mass emission limit), and EGU specific permit limitations,
that constitute the federally enforceable elements in the state plan. A state’s plan would
demonstrate how it would achieve the targets through EGU-specific permit requirements, while
referencing state “commitments,” or “complementary measures”, including CHP programs, that
will help meet those limits. The programs themselves would not, therefore, be federally
enforceable, but would give EPA sufficient confidence that the plan as a whole meets the
general enforceability criteria of the EPA rule.

Since the emission targets in the state plan itself, rather than the individual elements of a
compliance strategy, are likely to be enforceable under this approach,® end users that
participate in a state or utility CHP program that generates credits for CPP compliance would
not be subject to state or federal enforcement. As voluntary suppliers of emission reduction
credits, their only obligations would be to satisfy the terms of legally binding emission credit
sales contracts, agreements, or efficiency programs under which they receive financial
incentives. Similarly, states will not face penalties if a CHP program does not deliver as
expected. Rather, the state would monitor overall performance of each element in its strategy,
periodically report progress to EPA, and if the overall mix of strategies is underperforming, it will
make adjustments in programs and strategies to make up the short fall. Such adjustments need
not be specific to the CHP elements of the plan. (See Appendix B for a more detailed discussion
of enforceability).

Performance

State compliance plans must show that they will reduce the emission rates of affected EGUs to
the required standard of performance within the designated timeframe. This means that the
state plan needs to reasonably project how the various elements of the plan will achieve
emission targets, and ensure that actual emission rates or tonnage of emission reductions is
consistent with the target at the end of each compliance period. Because compliance plans are
forward looking, each state will need to develop a reasonable forecast of the energy savings it
expects to achieve through CHP based on the potential for CHP development in the state and
the anticipated impact of state or utility programs to promote CHP development.

® Under this approach, a state compliance plan may project that a set of CHP incentives (managed by a
state agency or under a utility DSM program) will achieve a certain amount of energy savings or CO,
tonnage reductions. The state strategy is enforceable because it is based on a series of contractual
agreements with entities that receive incentives or other financial support to invest in CHP. If those CHP
incentives fail to produce the estimated energy savings, neither that state, nor participants in the program
are subject to federal enforcement. It is the overall performance of a state plan that is federally
enforceable, and if one strategy falls short it may be made up by over-performance from other plan
elements, or by corrective measures (to improve the CHP strategy, or other elements of the compliance
plan) taken in later years of the applicable three-year compliance period.

10
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Measurable, Quantifiable and Verifiable

State plans must detail how emissions reductions can be quantified and verified. For CHP,
states operating under a rate-based system will need to adopt a set of evaluation, measurement
and verification (EM&V) protocols by which to measure the energy savings produced by CHP
measures and determine the resulting emissions reductions.

These criteria can be easily met by CHP projects. Most CHP projects as a matter of standard
business practice are metered and annual performance is monitored. A number of states have
adopted standard protocols to evaluate CHP project performance (e.g., Massachusetts, New
York, Maryland, California, lllinois, New Jersey) and many utilities have long experience with
similar protocols under traditional demand-side management programs. Recognizing this, EPA
explicitly identified CHP as a compliance option for which EM&V is well established.” Where the
state has assumed some part of the emission reduction obligation (via a state “commitment”),
any plan to achieve part of that reduction via CHP and industrial energy efficiency more broadly
should include an EM&V plan and identify the responsible implementation entity.

State plans will also need to detail how energy savings from CHP result in CO, emissions
reductions. The EGU emission reduction impacts of CHP are similar to those of other end-use
energy efficiency measures. Like other energy-efficiency investments, CHP reduces demand —
and thus the associated emissions — from affected EGUs. As such, the methodology used for
crediting emission reductions caused by new and up-graded® CHP should be equivalent to the
methodology used for crediting other end-use energy-efficiency measures. However, unlike
end-use efficiency, implementation of CHP often results in incremental fuel use — and
incremental CO, emissions — at the host facility. It is unclear at this time whether EPA, in the
final rule, will recognize the full kWh output of CHP systems to determine emissions reductions
or require the netting out of incremental site emissions. If the latter is required, the credit
calculation should be simple, accurate and understandable. CHP’s efficiency and emission
benefits derive from producing both electricity and useful thermal energy simultaneously from a
single fuel source. There are accepted output-based emissions measures that account for both
the thermal and electric outputs of the system and that appropriately account for the emissions
benefits of CHP (see appendix B).

Accountable

State plans must include mechanisms to report progress toward the applicable emission target
and to take corrective actions if performance under the plan as a whole falls short. It should not
be a problem that there will be some uncertainty about performance of particular CHP measures
in a state compliance plan. Indeed, there will be some level of uncertainty about every element
of a state’s plan. It is the collective impact of all strategies that matters, not the performance of
any one element of the plan. Accountability will be determined based on a state’s ability to
monitor performance over time and to identify correction/ contingency mechanisms if projected
strategies underperform.

" This recognition is reflected in a technical support document accompanying the proposed rule Technical
Support Document (TSD) for Carbon Pollution Emission Guidelines for Existing Stationary Sources:
Electric Utility Generating Units, State Plan Considerations, Docket ID No. EPA-HQ-OAR-2013-0602
June 2014, at 47-49.

® Up-graded CHP units refers to expansion or efficiency improvements to existing CHP systems

11
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Steps toward a CHP Compliance Module

The following are key steps a state can take to evaluate and configure a CHP compliance
module:

Survey CHP Potential and Build on Existing State and Utility CHP Programs

A first step to including CHP in a state CPP compliance plan is to collect information on the CHP
potential in a state or utility service territory. Most states will have access to studies and
databases that quantify the

commercial, institutional
and industrial base and
associated thermal loads.®
A variety of public and
private organizations have
already produced both
national and state-specific
estimates of CHP potential,
which can inform this
assessment.*’

Steps to Establish a
CHP Compliance Pathway

1. Assess the CHP emissions reduction potential and
experience under existing policy supports

2. Build on existing programs and/or create new options for
large energy intensive businesses

3. Clearly inform large customers that CHP investments can
earn carbon reduction credits

4. Adopt an Evaluation, Measurement and Verification (EM&V)

protocol
5. Estimate energy savings or emission reductions to be
Next, the state must gain achieved from CHP.
an understanding of 6. Identify barriers to CHP investment and apply appropriate
existing state or utility programs and policies to overcome the barriers

programs to support CHP

development. The fastest
and most effective way to integrate CHP into CPP compliance is establish or expand existing
state or utility CHP programs. Many states have already adopted policies to advance CHP
investment (Appendix A),™ often in the form of state or utility programs that incentivize CHP
investment and/or reduce barriers to market development. Such policies and programs can take
various forms: cash grants to offset capital costs, performance incentives tied to electric output,
low-cost financing, streamlined permitting and interconnection standards, and tax credits. States
without existing incentives can adopt successful programs from other states, modified to appeal
to the particular mix of industrial customers and thermal loads.

% See, e.g., DOE State Energy Database System.

1% 5ee e.g., “The Opportunity for Combined Heat and Power in the United States”, American Gas
Association, 2013, https://www.aga.org/opportunity-chp-us; “Assessment of the Technical and Economic
Potential for CHP in Minnesota”, Minnesota Department of Commerce Division of Energy Resources,
2014, http://mn.gov/commerce/energy/images/CHPTechnicalandEconomicPotential.pdf

1 See also EPA CHP Policy Portal, http://www.epa.gov/chp/policies/database.html. Note that Appendix A
profiles a wide range of existing policies, however, inclusion in the Appendix does not reflect an
endorsement of a particular approach. Moreover, not every policy will be appropriate in each state.
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Illustrative Interagency Division of Responsibilities for a CHP Module

Public Utility Commission
e Approve utility or state-based incentives
e Address cost recovery for utility programs
e Address regulatory barriers to CHP

State Air Quality Agency
o Write and submit plan
e EPA Point of contact
¢ Under mass-based compliance system, manage set aside for CHP
o Agreements with other states on cross-state credit trade or ownership
e Manage any corrective actions

State Energy Offices
e Forecast MWh or CO, impacts (provide to air quality staff)
e Develop and define EM&V plan
e Outreach to CHP host community
¢ Monitor progress and report results
e Host registry or certification mechanism for CO, reduction credits

Where a state plans to use utility or state-based incentives, it will generally be helpful to
establish multi-agency teams to coordinate actions and establish a clear division of labor. The
text box above shows one way that roles can be assigned among participating agencies —
though clearly many other combinations are possible.

Evaluate the Options for Large Customers to Earn Tradable Carbon Reduction Credits

States or utilities could create “standard offers” to purchase emission reduction credits from
industrial, commercial or institutional customers who make investments in CHP.** This model
can work either with CHP units owned by industrial power customers or by CHP systems that
are owned and operated by third-party independent power producers (IPP) who operate a CHP
system on an industrial site with thermal energy and electricity being supplied to the industrial
host. The compensation for and transfer of emissions reduction credits can be done either as an
element of a state or utility CHP incentive program, or where such programs do not exist, as a
separate, market-based mechanism involving bilateral transactions between affected EGUs and
CHP investors. This latter option may be especially important in states where industrial
customers have opted-out of state or utility incentive programs. Utility purchases of emission

12 Utilities can also consider partnerships in which shared ownership or operation of a new CHP system
could help meet both utility and customer needs at lower cost than separate power generation and
thermal systems. As described in the Menu of Options (Appendix A), many utilities have already pursued
such partnerships.
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reduction credits could be combined with traditional incentive programs to create fixed revenue
streams for large customers making CHP investments.

It will be difficult to estimate the financial value of emission credits generated by CHP systems
until there is a final EPA rule and states have drafted compliance plans. Even after the
regulatory mechanisms are in place, the price of emission reduction credits may be hard to
predict. This suggests that states might combine multiple strategies to incentivize CHP. An
example of this hybrid approach would be to establish or continue traditional forms of
performance-based CHP incentives (e.g. those run by the New York State Energy Research &
Development Authority),13 and allow the incentive recipients to retain ownership of the
associated emission reduction credits. The state program administrator could then periodically
adjust the traditional incentive payments (up or down) to reflect the value that CHP investors will
be able to secure from the sale of the emission reduction credits into CO, compliance markets.
This would create a stable, ongoing revenue stream that would help attract large industrial,
commercial and institutional customers to make CHP investments. Under this scenario, in order
to avoid double counting, the state would not take credit for the CO, emission reduction value of
its CHP incentive program as a “state commitment” in its CPP compliance plan. The plan could,
however, explicitly allow power plant owners a pathway for doing so (e.g. through a “set aside”
of allowances under a mass-based control program, or crediting/EM&V or registry mechanism
under a rate-based compliance plan) to secure credits for use in EGU compliance
demonstrations.

Adopt an Evaluation, Measurement and Verification (EM&V) Protocol

Any CHP pathway will require accurate measurement of the performance and efficiency of
installed CHP systems. Most operators of CHP systems routinely measure these values as part
of their standard approach to monitoring and evaluating project performance. States that have
implemented CHP incentive programs including New York, Massachusetts, New Jersey and
Maryland have developed detailed EM&V protocols that include standards for specific CHP
system parameters to monitor meter types, meter placement, frequency of data collection and
performance calculations. These protocols can be readily adopted as part of a state’'s CPP
compliance plan.*

'3 Such incentives are based on how well the system actually performs — considering performance factors
such as annual electricity generation (kWh), overall fuel conversion efficiency (FCE), or summer-peak
demand reduction (kW),

1 As part of this, a state might create a registry and certification process by which a state agency or third
party will carry out the EM&V process for large customers. This will help reduce the cost and uncertainty
associated with data collection. EM&V can be a complex process; however, if the state simplifies the
process and inspires confidence that the credits and compliance revenues will flow back to large
customers, more facilities might choose to invest in CHP. In addition, a state might establish an emission
credit certification mechanism or registry, to make it easier to record and trade credits generated by CHP
investments. Under such a certification mechanism, a state agency or third-party verification agent would
carry out the EM&V for the CHP host. A registry, like those currently used to track Renewable Energy
Credits (RECs) for RPS compliance (and for voluntary renewable energy markets), could be used to
certify and track emission reduction credits.

14



Combined Heat and Power (CHP) as a Compliance Option under the Clean Power Plan: A Template and
Policy Options for State Regulators—July 2015

Estimate Energy Savings and Emission Reductions

Based in part on the CHP potential studies and experience with utility and state-based incentive
programs, the state should make a realistic estimate of energy savings and emission reductions
that they expect the CHP strategy to produce.*® These estimates will feed into the broader
portfolio of emission-reduction strategies included in the state compliance plan.

Identify and Remove Barriers for CHP Development

CHP projects face a host of market, regulatory and business barriers that impact project costs
and customer decisions.® At the same time, traditional regulatory structures governing electric
utilities are giving way in many states to new approaches that place greater value on distributed
generation, pollution control, and load reduction. Opportunities exist to develop assistance
programs, enact regulatory changes, and develop state and/or utility-support programs to
promote accelerated CHP deployment. An important step to make CHP a viable CO,
compliance option is to identify these barriers, bring them to the attention of the utility regulators
and other state agencies, and to seek necessary policy changes. There are numerous
examples of programs and actions implemented in various states that can serve as starting
points for potential state programs and regulatory changes. (Appendix A)*’

Suggested Elements of a CHP Compliance Pathway

A state should consider a number of template elements when incorporating CHP in a CPP
compliance plan. Different levels of rigor may be required depending on the compliance plan
approach adopted by the state:

1. Overview of Combined Heat and Power
a. Definition of CHP and CHP measures as part of a compliance plan
b. Efficiency, emissions and economic benefits of CHP
c. Potential of CHP deployment (market sectors, MWSs, timing)
d. Role of CHP in a state compliance plan

2. CHP as a compliance option
a. How CHP produces emissions reductions at affected EGUs
b. Assumptions around CHP deployment, savings, and compliance estimates

3. Quantification of emission savings potential
a. Methodology for calculating electricity demand reductions, and associated CO,
savings, attributable to CHP
b. Data assumptions and sources
c. Potential emission reductions from CHP, including a timeline for those reductions

'* These estimates should be conservative, especially in the early years. CHP investments require
considerable planning and construction time (and may need to be timed to correspond with capital
investment or production cycles).

'® Dak Ridge National Laboratory, 2008, “Combined Heat and Power: Effective Energy Solutions for a
Sustainable Future”, http://info.ornl.gov/sites/publications/files/Pub13655.pdf; DOE-EPA, 2012,
“Combined Heat and Power: A Clean Energy Solution”,
http://www.epa.gov/chp/documents/clean_energy_solution.pdf

" See also EPA CHP Policy Portal - http://www.epa.gov/chp/policies/database.html
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4. Implementation
a. Status of and experience with CHP deployment in the state
i. Current and projected prices for natural gas and electricity
ii. Technical resources available to support CHP development
b. Identify Barriers to implementing CHP and Potential Solutions
i. Up-front costs for the user
ii. Permitting and siting
ii. Ultility interface
a. Interconnection
b. Standby tariffs
c. Sale of excess power
iv. Lack of awareness
v. Undeveloped sales and service infrastructure
vi. Lack of institutional capacity to support interested users
c. Program elements and policy actions that would increase CHP implementation
(opportunities both within and outside of rate-payer based programs)
i. Financial assistance
ii. Regulatory support
iii. Creating markets
d. Entities responsible for implementation

5. Monitoring and reporting
a. Process by which CHP implementation will be monitored and evaluated
b. Applicable EM&V protocols
c. Entities responsible for monitoring
d. Sources of data and relevance (fuel input, net electricity generation, net useful thermal
energy recovery)
e. Process for overseeing data monitoring and reporting

6. Enforceability (in general, the state plan is enforceable, but individual measures are not)
a. Entities responsible for program implementation
b. Entities with jurisdiction to enforce CHP compliance measures
c. Process for enforcing CHP compliance measures
d. Corrective actions and shortfall remedies available to the state

7. Verification and quantification
a. Verification process for electricity savings attributable to CHP
b. Entities responsible for verifying electricity savings
c. Process for reporting and verifying electricity savings
d. Process for quantifying emissions reductions
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Conclusion

CHP can make significant contributions to state compliance with carbon emission reductions
under EPA’'s CPP. The decision to include CHP as a compliance option rests with states,
utilities, and key stakeholders. The benefits of including CHP in state compliance plans would
accrue to power plant owners, large electric customers, gas and electric utilities, and the
general public. CHP is completely compatible with the purpose and structure of EPA’'s CPP
regulation. Over the next 12 to 18 months, utilities, end-users, CHP advocates and state
agencies should work together to adopt CHP as a compliance mechanisms to reduce electric
sector demand and CO, emissions.
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Combined Heat and Power:
A Menu of Options to Support Deployment*®
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The Table of Contents for Appendix A provides access to a sampling of successful policies that
states have adopted to encourage deployment of Combined Heat and Power (CHP). As
illustrated in the following pages, successful policies have been adopted in virtually all states
and are not limited by geography or politics. This list is not intended to be prescriptive. Policies
that are successful in one state may not be suitable in another. Instead, these policies reflect
the wide array of options available to states to advance CHP as part of their Clean Power Plans
and provide some initial background and resources to enable others to learn from their

'8 Note that for many of these policies, CHP may be eligible alongside other clean or renewable energy
sources. Thus, the listed policies may support CHP because it is among eligible resources.
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experience. EPA maintains a comprehensive overview of CHP policy profiles in its CHP Policies
and Incentives Database (dCHPP). This Appendix highlights a subset of those policies that are
recognized as being the most successful. A list of all state policies cited herein is provided at the
end of Appendix A.

Financial Assistance

While CHP systems offer long-term economic savings, they require a substantial up-front
economic investment. Some developers and project hosts are often looking for projects with an
eighteen-month pay-back period, but a large-scale CHP installation may take 7-10 years to see
a return on investment. Policies that provide financial support can help reduce this initial hurdle
and help projects “pencil out.”

CHP costs vary depending on the prime mover and the capacity of the installed system, with
average capital costs ranging from $1,200 to $4,000 per kilowatt depending on technology, size
and site conditions."® Total installation cost of a 3-megawatt CHP system can range from $5.7
million to over $10-million dollars.?° Due to economies of scale, larger systems are cheaper to
install per kilowatt than smaller units. Since industrial CHP applications are likely to be
substantially larger than commercial installations (due to high heat loads and significant on-site
electricity demand), these systems may be more cost-effective. In fact, the vast majority (86
percent) of existing capacity is in the industrial sector.”* Maintenance costs will likewise vary by
type, size and engine speed of the system.

Despite the up-front investment required, CHP systems provide significant long-term economic
savings by reducing purchased electricity demand and insulating hosts from volatile electricity
prices. Return on investment will vary depending on the technology type, location, price of
electricity and fuel, among other variables. Because these factors vary by project, CHP system
owners report payback periods ranging from 1.5 years to 12 years, with a large number of
opportunities anticipating payback between 5 to 10 years.”?* Favorable financial policies can
help reduce this payback period and make CHP projects more attractive investments.

Financial incentives like the federal Investment tax credit can reduce up-front costs, thereby
lowering the payback period. States can also offer additional financial incentives for CHP
projects in the form of rebates, grants, loans, and tax deductions.”®

YEpPA, Sept. 2014, “Catalog of CHP Technologies,” at Table 2-4
(http://www.epa.gov/chp/documents/catalog_chptech_full.pdf) (reporting capital costs ranging from
$1,200 to $4,300/ kW (small microturbine on the small side, large gas turbine on the high side of range)
dependent on prime mover and size).
291d. (Tables 3-4 and 3-5).
L |CF, 2015, Combined Heat and Power Installation Database (http://www.eea-
inc.com/chpdata/index.html).
ZAGA, May 2013, “The Opportunity for CHP in the United States,” at Table ES-1 (reporting
approximately 35 GW of projects with a payback between 5 to 10 years compared to 6.4 GW with a
payback of less than 5 years given current technology costs and electricity prices)
(https://www.aga.org/sites/default/files/sites/default/files/media/the opportunity for chp in the united st
ates -

final report 0.pdf).(https://www.aga.org/sites/default/files/sites/default/files/media/the_opportunity for_c
h;)_in_the_united_states_-_final_report_O.pdf).
% ACEEE, “Policies and Resources for CHP Deployment: Financial Incentives”
(http://www.aceee.org/sector/state-policy/toolkit/chp/financial-incentives).
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States and utilities have adopted a wide variety of financial supports for CHP, including:
e State grants, loans, and utility rebates.

e State bonds.

e Commercial PACE programs that allow building owners to receive full financing for
eligible energy-saving measures, repaid as a property tax assessment for up to 20 years.

e Discounted utility rates.

State tax credits or favorable tax treatment (e.g., exempting CHP investments from property
or income tax).

State Grants, Loans and Utility Rebates

A variety of grants and low-interest loans exist to help finance clean-energy investments,
including CHP. These programs may be financed by utilities as part of their compliance with
portfolio standards. By reducing upfront costs, such programs lower the payback period for
eligible projects.

Alabama — The Energy Division of the Alabama Department of Economic and Community
Affairs administers the AlabamaSAVES revolving loan fund program, which includes a budget of
$50 million dollars. Revolving Loan Funds are structured so that the repayment of a loan is
recycled to be loaned out again in support of another project, providing a continuous source of
loan funds. The interest rate is one percent and the loan length is a maximum of 10 years.
Closing costs are 1.75 percent of loan origination fee. The loans may be used to purchase and
install equipment for renewable-energy systems and energy-efficient fixtures and retrofits
installed on property owned and/or operated by an eligible business. CHP is considered an
eligible technology under this program, with loans ranging from $50,000 to $4-million.

Arizona — Southwest Gas’ Arizona Smarter Greener Better Distributed Generation program
offers its customers rebates ranging from $400-$500 per KW of installed capacity (up to 50
percent of the cost of the qualifying project) as part of its energy efficiency program. The
Company offers incentives to qualifying commercial and industrial facilities that install efficient
CHP systems. Incentives vary based upon the efficiency of the installed system. The minimum
efficiency for all systems is 60 percent. Contractors are also encouraged to participate in the
program. A partial rebate is provided after the equipment is purchased, following the submission
of the project application and the engineering study. The utility then verifies the installation,
operation, and energy savings before providing the remainder of the rebate.

California — The Self Generation Incentive Program (SGIP) provides incentives to renewably
fueled and fossil-fueled CHP systems. All of California’s major investor-owned utilities
participate. The maximum incentive is $5 million with a minimum 40 percent customer
investment. Eligible system size is capped at 3 MW and must meet a 60 percent minimum
efficiency requirement. The incentive is $1.13 per watt for renewably fueled CHP and $0.46 per
watt for conventional CHP systems.

Connecticut — In 2014, the Connecticut Department of Energy and Environmental Protection
(DEEP) released a draft Integrated Resource Plan proposing to offer incentives of up to $450/
kwh for up to 160 MW of new CHP capacity in the state. The incentives will decline over time,
as the state’s deployment goals are met.
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Connecticut also offers low-interest loans (one percent below the customer’s applicable rate, not
greater than prime rate) to support the installation of customer-side distributed resources
(including CHP systems larger than 50 kW). The minimum loan size is $1,000,000 for a program
total of $150-million.

Section 7 of Public Act No. 12-148 requires the Connecticut Department of Energy and
Environmental Protection (DEEP) to establish a $15 million Microgrid Grant and Loan Program
to support distributed energy generation at critical facilities. Critical facilities are defined as, “any
hospital, police station, water treatment plant, sewage treatment plant, public shelter, or
correctional facility, any commercial area of a municipality, a municipal center...” The loans are
to be used for the cost of design, engineering, and interconnection of microgrid systems.
Recipients of funding must submit an annual report to DEEP and the Connecticut Public Utilities
Regulation Authority about the status of the recipient's microgrid project. An initial round of
grants was issued in 2013 under the Microgrid Grant and Loan Program. A new round of grants
was announced in October 2014.

lllinois - In June 2014, the lllinois Department of Commerce and Economic Opportunity (DCEO)
established a pilot program that provides cash incentives, up to $2 million, for individual CHP
projects in lllinois public sector facilities. Incentives are performance-based and are paid out at
various phases of the project (design, construction, and production). For Conventional CHP
systems to qualify, the minimum measured performance level must be an annual energy
efficiency of 60 percent high-heating value (HHV) with at least 20 percent of the system’s waste
heat energy output in the form of useful thermal energy utilized in the facility.

Maryland - In September of 2012, Baltimore Gas and Electric (BGE) launched a Combined
Heat and Power pilot program as part of the BGE Smart Energy Savers Program. The CHP
program provides incentives to industrial and commercial customers who install efficient (>65
percent higher-heating value) CHP systems. Incentives are partly performance based and
provided for design, installation, and construction to offset costs developers face throughout the
process. In September 2013, BGE received approval from the Maryland PSC to expand this
program, due in large part to the positive reception that BGE received from its commercial and
industrial customers. The program now offers an additional $10 million in funding (It had
originally been approved for $2 million). These Programs were approved by the PSC in Order
No. 84955 as part of a combined filing (case humbers 9153 through 9157) in which Maryland's
Electric Utilities applied for approval of their Energy Efficiency, Conservation and Demand
Response Programs pursuant to the EMPOWER Maryland Energy Efficiency Act of 2008.
Accordingly, in addition to BGE, First Energy, PEPCO, Delmarva and Southern Maryland
Electric Cooperative offer similar CHP incentive programs.

Massachusetts —The Mass Save CHP program was created to implement the Green
Communities Act of 2008, which recognizes CHP as an energy-efficiency measure eligible for
utility incentives. The program offers in-state CHP system-owners incentives to increase
deployment. The incentives are tiered (ranging from $750 to $1,200), with larger incentives
(covering up to 50 percent of installed costs) given to the most efficient systems. Incentives are
also offered to cover up to 50 percent of the cost of feasibility studies.

New Jersey — In the wake of Superstorm Sandy, New Jersey created the Energy Resilience
Bank (ERB) with the goal of investing in long-term recovery strategies focused on critical
facilities and enhancing energy resilience. The ERB will finance the design, acquisition,
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construction, and installation of distributed energy resources at certain critical facilities.
Financing includes both grant funding and longer term, low-interest loans. Grants and forgivable
loans will be offered to address up to 40 percent of unmet funding needs, while low-interest,
amortizing loans will be available for the remaining 60 percent of unmet funding needs. Both
fossil-fueled and renewably fueled CHP systems are eligible for the program.

New York — Established in 2013, the CHP Accelerator program is sponsored by NYSERDA and
provides incentives for the installation of pre-qualified, pre-engineered CHP systems by pre-
approved CHP system installers (see system catalog for listings). Eligible project sizes range
from 0.05 to 1.3 MW. The maximum incentive per project is $1.5-million, with a total program
budget of $20-million. All incentive payments are made through the CHP system vendor.

Ohio — Dayton Power & Light launched a CHP rebate program in 2015. Qualified projects will
receive a rebate based on rated design capacity ($100/ kW) and kWh generated ($0.08/ kWh)
during the first year the project is commissioned. Generation rebates will be paid in two
installments at 6 and 12 months; capacity will be paid upon project completion. Rebates are
based on the final cost of the project, and will be limited to 50 percent of the total design and
construction cost, with a total cap of $500,000/ project. Eligible projects must have an annual
energy efficiency of 60-percent high-heating value (HHV) and a payback period based on
electricity cost savings of less than 7 years.

Bonds

Through state bonding authorities, a bond (financial security) may be issued by state and local
authorities as a way for agencies to borrow money at low-cost to invest in operational
endeavors and projects, including clean energy and CHP.

Hawaii — The Hawaii Department of Business, Economic Development, and Tourism issues
Green Infrastructure Bonds to help developers of clean-energy installations (including CHP) on
commercial or residential properties secure low-cost financing. The bond proceeds will be used
to fund the on-bill financing program being developed by the Public Utilities Commission.
Bondholders will be repaid with funds collected from the state Public Benefits Fund.

Minnesota — In 2012, Minnesota policymakers approved $64.1 million in bonding that will allow
the University of Minnesota to make improvements to its campus infrastructure. Of that $64.1
million, $10 million is being dedicated to a CHP project, designed to replace current coal
furnaces.

New Mexico — New Mexico's Energy Efficiency and Renewable Energy Bonding Act authorizes
up to $20 million in bonds, backed by the State's Gross Receipts Tax, to be issued to finance
energy efficiency and renewable energy improvements in state government and school
buildings. The bonds are exempt from taxation by the state. Projects financed with the bonds
will be paid back to the bonding authority using the savings on energy bills. At the request of a
state agency or school district, the New Mexico Energy, Minerals and Natural Resources
Department will conduct an energy assessment of a building to determine specific efficiency
measures which will result in energy and cost savings. A state agency or school district may
install or enter into contracts for up to 10 years for the installation of energy efficiency measures
on the building identified in the assessment. Any type of renewable energy system and most
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energy-efficiency measures, including energy recovery and CHP systems, are eligible for
funding.

Commercial Pace Programs

Property Assessed Clean Energy (PACE) financing is an innovative way to finance energy-
efficiency upgrades to buildings. Interested property owners evaluate measures that achieve
energy savings and receive 100 percent financing, repaid as a property-tax assessment for up
to 20 years. This allows property owners to pursue qualifying energy-efficiency upgrades with
no up-front costs.

California — The California Statewide Community Development Authority’s CaliforniafFIRST
Program is a finance program for non-residential properties. The program allows property
owners to finance the installation of energy and water improvements and pay the amount back
on their property tax bill. Eligible projects include renewable energy generation projects using
fuel cells and energy efficiency projects involving "cogeneration furnaces". A property owner can
finance the equipment, labor, design, audit, permits and engineering of a project. The minimum
amount that can be financed is $50,000. The maximum financing amount is dependent on the
property value. Current outstanding debt plus CaliforniaFIRST financing amount must be less
than the property value plus the value of the financed projects. Repayment periods will range
from 5-20 years, depending on the expected useful life of the financed improvements and terms
negotiated with lender.

Connecticut — C-PACE allows commercial, industrial or multi-family property owners to access
100 percent up-front, long-term financing for energy efficiency and clean energy improvements
on their properties through a special assessment on the property tax bill, which is repaid over a
period of years (up to 20 years). Although there is no financing minimum, C-PACE is best suited
for capital improvements over $150,000. CHP is highlighted as a recommended measure for
industrial property owners. To qualify, projects must result in an energy savings-to-investment
ratio greater than 1 over the lifetime of the assessment term and be permanently affixed to the
building or property.

Michigan — The City of Ann Arbor offers Property Assessed Clean Enerqgy (PACE) financing to
commercial and industrial property owners for energy efficiency and/or renewable energy
projects, including CHP, that range in size from $10,000 to $350,000. Financing will be
conducted by pooling the assessments and issuing a bond once the pool reaches $1 million.
The interest rate is expected to be less than 5 percent. CHP systems and biomass thermal
systems must include the appropriate air pollution controls. The project costs cannot exceed 20
percent of the property's State Equalized Value, and the lien to value of the property cannot
exceed 99 percent of twice the State Equalized Value. Projects must demonstrate that energy
savings will be greater than the cost of the project and will undergo a voluntary special
assessment as part of the application process.

Discounted Natural Gas Rates

Gas utilities can encourage CHP investments by offering reduced rates to CHP hosts.

California — California natural gas utilities can provide natural gas to qualified cogeneration
systems under the same distribution rates offered to large electric utilities per Order Number
92792 and Public Utilities Code (PUC) Section 218.5. This is a significant discount over the
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distribution rates charged to non-CHP commercial and industrial uses. Eligible CHP facilities
must operate at 42.5 percent efficiency (i.e., minimum PURPA efficiency).

New York — Since 2003, New York customers using natural gas for distributed generation
including CHP have been able to qualify for discounted natural gas delivery rates. In April 2003,
the New York Public Service Commission (NYSPC) issued procedures for developing gas-
delivery rates that the local gas distribution companies (LDCs) would exclusively apply to gas-
fired distributed generation (DG) units.

Pennsylvania — Philadelphia Gas Works offers discounted gas rates for commercial and
industrial customers who use natural gas in any combination of cooling, heating and power
production.

New Jersey — New Jersey Natural Gas offers a discounted gas rate for residential and
commercial customers with distributed generation. South Jersey Gas offers a special rate
designed to incentivize CHP applications.

Favorable Tax Treatment

Tax policies can significantly affect the economics of investing in new onsite power generation
equipment such as CHP. Several states have instituted specific tax exemptions and tax credits
to promote the deployment of efficient CHP projects.

Connecticut — Connecticut municipalities are authorized, but not required, to offer a property
tax exemption lasting up to 15 years for qualifying CHP systems installed on or after July 1,
2007. Municipalities that adopt an ordinance to provide such an exemption may require a
payment in lieu of taxes from the property owner. Owners of CHP systems located in
commercial, industrial, residential, multi-family residential, and agricultural facilities where the
facility capacity does not exceed the electricity load for the location are eligible.

New Jersey — In 2009, New Jersey established a sales and use tax exemption for the purchase
of natural gas and utility service for on-site cogeneration facilities.

New Mexico — New Mexico offers a 6 percent tax credit for qualifying clean-energy projects,
including “recycled energy.” Any unused credit may be carried forward for up to 10 years. The
tax credit amount is capped at $60 million. Recycled energy is defined to include projects that
convert the otherwise lost energy from the exhaust stacks or pipes to electricity without
combustion of additional fossil fuel." Qualifying projects must be smaller than 15 MW.

North Carolina — North Carolina offers a tax credit equal to 35 percent of the cost of eligible
renewable energy property (including CHP fueled by non-renewable fuels) placed into service in
North Carolina during the taxable year. There is a maximum of $10,500 per installation for CHP
systems or certain other renewable-energy systems used for a non-business purpose. There is
a maximum of $2.5 million per installation for all CHP systems (as defined by Section 48 of the
U.S. Tax Code) and biomass applications used for a business purpose, meaning the useful
energy generated by the property is offered for sale or is used on-site for a purpose other than
providing energy to a residence. Renewable-energy equipment expenditures eligible for the tax
credit include the cost of the equipment and associated design; construction costs; and
installation costs less any discounts, rebates, advertising, installation-assistance credits, name-
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referral allowances or other similar reductions provided by public funds. Eligible systems must
be placed in service before the end of 2015.

Ohio — Ohio may provide a 100 percent sales and use tax exemption for certain tangible
personal property for industrial and commercial property owners. Qualifying energy conversion
facilities are those that are used for the primary purpose of converting natural gas or fuel oil to
an alternate fuel or power source. Thermal efficiency improvement is defined as "the recovery
and use of waste heat or waste steam produced incidental to electric power generation,
industrial process heat generation, lighting refrigeration or space heating."

The Ohio Air Quality Improvement Tax Incentives Act also allows a 100 percent exemption from
the tangible personal property tax (on property purchased as part of an air quality project), real
property tax (on real property comprising an air quality project), a portion of the corporate
franchise tax (under the net worth base calculation), and sales and use tax (on the personal
property purchased specifically for the air quality project only) for outstanding bonds issued by
OAQDA. Furthermore, interest income on bonds and notes issued by OAQDA is exempt from
state income tax (and may be exempt in certain cases from the federal income tax). OAQDA
provides assistance for new air quality projects in Ohio for both small and large businesses.
Such assistance extends to any energy efficiency or conservation project.

Regulatory Support

CHP installations are complex projects, which trigger a variety of air and utility commission
permitting requirements. States can encourage projects by offering regulatory assistance — by
supporting developers and users through the process, relaxing permit requirements for
“straightforward” projects, and by adopting standardized interconnection processes and rate
design that recognizes the potential benefits of natural gas CHP to electric and gas systems.

State and utility regulations can encourage CHP by offering:

e Technical assistance to help guide developers through the permitting process

e Streamlined permitting for small to mid-size projects

e Federal and state environmental regulations that support CHP through their specific
inclusion or with output-based limits for thermal and electrical outputs

e Transparent and uniform technical standards, procedures, and agreements governing
interconnection to the grid

e Rates that reflect actual costs and benefits of CHP systems on electric and natural gas
systems

Technical Assistance

New York — The New York State Energy Research and Development Authority’s (NYSERDA)
Flex Tech Program provides New York State industrial, commercial, institutional, government,
and nonprofits with technical assistance to help them make “informed energy decisions.” The
goal of the FlexTech program is to increase the productivity and economic competitiveness of
facilities by identifying and helping assist with the development of certain energy efficiency
projects, including CHP. The program provides cost-sharing (up to $1-million) for a range of
studies, including CHP project classification studies and industrial process efficiency analysis.
For CHP project classification studies, site-specific technical requirements and economic
feasibility of installing natural gas-fired CHP are assessed. To be eligible, the proposed CHP
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system must be less than 50 MW, more than 60 percent efficient, and use at least 75 percent of
the produced electricity on site.

United States — DOE offers a variety of technical support for industrial facilities:

DOE funds seven regional CHP Technical Assistance Partnerships (TAPs) throughout the
United States. The TAPs help end-users consider CHP, WHP or district energy in their facility,
including assisting project development from initial CHP screening to installation. TAPs also
provide market opportunity analyses and general education and outreach about CHP benefits to
state and local policy makers, regulators, energy end-users, trade associations and others.

DOE supports Industrial Assessment Centers at 24 universities around the country. These
centers provide complementary energy audits for small and mid-size manufacturers to identify
opportunities to improve productivity, reduce waste, and save energy. IACs typically identify
more than $130,000 in potential annual savings opportunities for every manufacturer assessed,
nearly $50,000 of which is implemented during the first year following the assessment. The
IAC’s have conducted over 16,000 assessments since their inception in 1976. A searchable
database allows facilities to search recommendations by facility type, recommendations, and
assessment center.

Streamlined Air Permitting

CHP installations must comply with a host of federal, state, and local zoning, environmental,
health and safety requirements at the site. These include rules on air and water quality, fire
prevention, fuel storage, hazardous waste disposal, worker safety and building construction
standards. This requires interaction with various agencies including fire districts, air districts,
and water districts and planning commissions, many of which may have no previous experience
with a CHP project. Air permitting, in particular, can be challenging for CHP projects both in
meeting required limits if the benefits of thermal output are not recognized, and in the
complexity and time needed for permitting. A number of states have addressed these concerns
by instituting permit-by rule for qualifying CHP projects or by streamline the standard permitting
process.

Connecticut — Connecticut's distributed generators rule (Sec. 22a-174-42) streamlines the air
permitting process for eligible systems that produce both electric and thermal energy. The rule
explicitly mentions CHP and any systems that are more than 55 percent efficient, have a
nameplate capacity less than 15 MW, a power-to-heat ratio is between 0.15 and 4.0, and that
produce fuel for non-emergency use are eligible. The rule provides a thermal credit based on
the avoided emissions of the displaced boiler. Eligible systems may operate without applying for
or receiving a stand-alone permit.

New Jersey — New Jersey offers two general permits for CHP, one for combustion turbines and
another for reciprocating engines. Both permits require participating systems to have total
design efficiency greater than or equal to 65 percent. Each includes four different sets of fuel
and emission limits, depending on system size and how the source plans to operate the
equipment.

Texas —In 2012, Texas established a permit by rule for natural gas CHP systems that meet
certain size and performance criteria. The rule applies to NOx and CO emissions from CHP
systems. The streamlined process expedites permitting for natural gas-fired CHP systems that
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are less than 15 MW and where thermal output is more than 20 percent of the total energy
output. The compliance calculation accounts for the thermal output of CHP units by converting
the measured steam output (Btu) to an equivalent electrical output (MWh) through the
"equivalence approach."” Credit is given at the rate of 1.0 MWh for each 3.4 million Btu of heat
recovered. Notably, gas-fired CHP systems are subject to less demanding requirements than
standard power generation limits. For systems less than or equal to 8 MW, NOx emissions are
limited to 1 Ib/MWh and CO emissions are limited to 9 Ib/MWh. NOx limits are more demanding
for larger systems (between 8 and 15 MW). Such systems are limited to 0.7 Ib/MWh. The
streamlining has had a significant impact on permitting. As an example, the Texas PBR allowed
a CHP system to obtain an air permit in just 4 to 6 weeks. Prior to PBR, the average time was
typically over a year.

Output-Based Emission Standards

Lack of recognition of CHP’s efficiency benefits in environmental regulations can be a particular
issue in permitting. Higher efficiency generally means lower fuel consumption and lower
emissions of all pollutants. Nevertheless, most U.S. environmental regulations have historically
established emission limits based on heat input (Ib/MMBtu) or exhaust concentration (parts per
million [ppm]). These input-based limits do not recognize or encourage the higher efficiency
offered by CHP. Nor do they account for the pollution prevention benefits of efficiency in ways
that encourage the application of more efficient on-site generation. Moreover, since CHP
generates both electricity and thermal energy on-site, it can potentially increase on-site
emissions even while it reduces the total overall emissions throughout the air shed. One
approach to address these issues is through the use of output-based regulations, which set
emission limits based on the total useful energy output (including both thermal and electric) that
a system produces (e.g., Ibs/MWh). Recent Clean Air Act rules have been written as output-
based standards. Many states are likewise adopting output-based standards. Such standards
acknowledge that the additional useful energy output was generated in a manner generally
cleaner than the separate generation of electricity and thermal energy. CHP systems fare well
under this approach because it credits both the thermal and electric energy they produce. This
can encourage additional deployment.

California — In September 2007, the California Resources Board amended its Distributed
Generation Certification Regulation, which specifies the emissions regulations that particular
generators are subject to. Applicable to distributed generation units manufactured after

January 1, 2003, the amended rule indicates that CHP units that meet a minimum efficiency
requirement may take a thermal credit against their emissions for NOx, CO VOCS and PM,
equivalent to 1 MWh per 3.4 million Btus. To be eligible, CHP systems must perform at greater
than 60-percent efficiency (high-heating value).

Connecticut — In 2005, Connecticut's Distributed Generators Rule established output-based
emissions limits (Ib/MWh) for NOX, PM, CO, and CO, from small, distributed generation
systems that are less than 15 MW in capacity, including CHP systems. The rule allows a CHP
system to account for its secondary thermal output using the avoided emissions approach. A
CHP system can take into account the secondary thermal output if at least 20 percent of the
fuel's total recovered energy is thermal and at least 13 percent is electric, with a resulting
power-to-heat ratio between 4.0 and 0.15. The design system efficiency must be at least 55
percent.
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Delaware — Delaware has output-based emissions regulations for NOx, PM, CO and CO, from
eligible generators (Delaware Requlation No. 1144: Control of Stationary Generator Emissions).
Quialifying systems must be at least 55 percent efficient and at least 20 percent of the fuel's total
recovered energy must be thermal and 13 percent electric (corresponding to an allowed power-
to-heat ratio between 4.0 and 0.15). Systems that satisfy these requirements receive a thermal
credit based upon the emissions that would have been created by separate generation of the
thermal energy (i.e., the “avoided emissions approach”). Under this approach, credit is
calculated for CHP systems using the following formula: Credit (Ibs/MWh emissions) = boiler
limit (Ibs per MMBtu)/boiler efficiency x 3.413/power to heat ratio.

Texas — In 2001, Texas adopted a standard permit to facilitate CHP deployment for systems
under 10 MW. The permit relies on an output-based standard to measure NOx emissions. As
noted above, Texas adopted a permit by rule process for CHP in 2012 that likewise relies on an
output-based standard. A CHP system can take into account the secondary thermal output if the
heat recovered equals at least 20 percent of the total heat energy output of the CHP system.

Interconnection Rules

Facilities with CHP systems usually require supplemental and/or standby/back-up service from
the utility to provide power needs over and above the output of the CHP system and during
periods when the system is down due to routine maintenance or unplanned outages.
Interconnection rules detail the technical requirements and procedural process by which an
electric-generating unit is connected to the grid. These standards are needed to ensure that
both the end-user and the utility’s reliability and safety needs are taken into account. A key to
CHP’s ultimate market success is the ability to safely, reliably, and economically interconnect
with the utility grid system. The current lack of standard uniformity in interconnection rules
makes it difficult for equipment manufacturers to design and produce modular packages, and
reduces the economic incentives for on-site generation. Predictable interconnection rules based
on industry technical standards and application processes that limit financial uncertainty and
delays can encourage CHP projects. To date, PUCs in more than 40 states have developed
interconnection rules that extend to CHP systems; however, these rules vary considerably from
one state to another. (Figure A-1). Some are limited to renewably fueled CHP. Others allow
interconnection for only a subset of smaller projects (e.g., up to 100 kW), while some encourage
deployment by streamlining interconnection for projects up to 10 MW. States may also want to
consider the impacts of regional coordination of interconnection procedures to standardize
practices.
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Considerations to Ensure Consistent Interconnection Rules?*

1. Interconnection fees commensurate with system size,

Streamlined procedures with simple decision-tree screens (allowing faster application
processing for smaller systems),

Practical technical requirements (often based on existing technical standards));
Standardized, simplified application forms and contracts;

A dispute resolution procedure to resolve disagreements;

The ability for larger (20 MW and larger) CHP systems to qualify; and

The ability for on-site generators to interconnect to both radial and network grids.

n

No abkow

Figure A-1 States with Standardized Interconnection Processes

Interconnection Size Cap

100kW-1 MW

TMW-5MW

Eligible Fuel Type

Hatched Renewable Fuels

solid Renewable Fuels &
Fossil Fuels Eligible

Mote: Arizona’s interconnection standard is voluntary and

Source: EPA, dCHPP Palicies and Incentives Database rule Is currently under review.

http:iiwww.apa.govichp/policias/databasa_html Hawaii not shown; state’s interconnection applies for all
sizas and for both renewabls and fossil fuals

California — California was among the first states to establish a standard interconnection policy
for distributed generation. Approved in 2000, Rule 21 applies to CHP and other distributed
generation systems up to 10 MW. It has been adopted as a model by all three major investor-
owned utilities, and follows the established technical guidelines of the IEEE

1547 interconnection standard. In September 2012, the California Public Utilities Commission
enacted several major changes to Rule 21 for the first time since 2000. Changes include a "fast
track" application process for systems that meet certain size standards, as well as several
detailed study options for larger facilities.

[llinois — In August 2007, lllinois enacted legislation (S.B. 680) requiring the lllinois Commerce
Commission (ICC) to establish standards for net metering and interconnection for renewable
energy systems by April 1, 2008. Although S.B. 680 only requires the promulgation of
interconnection standards for "eligible renewable generating equipment,” the ICC developed

4 SEE Action, 2013, “Guide to the Successful Implementation of State Combined Heat and Power
Policies,” at xi and 13-17

(https://www4.eere.energy.gov/seeaction/system/files/documents/see action chp policies quide.pdf)
(hereinafter “SEE Action 2013").
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four tiers of interconnection standards for all distributed generation up to 10 megawatts (MW).
The ICC is also considering legislation that would explicitly address CHP. Final interconnection
standards were adopted by the ICC in August 2008. In March 2010, the ICC established
interconnection standards for Large Distributed Generation Facilities, or those over 10 MW.

Maryland — In June 2008, the Maryland PSC adopted interconnection standards that include
CHP up to 10MW and applies to both fossil-fueled and renewable- fueled systems. The rule
applies to all types of utilities and has four tiers to determine the level of technical screens,
review procedures, and timelines based on the size and type of equipment. Standardize
interconnection agreements are available on the PSC renewable portfolio website for all levels
of interconnection agreement.

Michigan — Michigan’s interconnection standard (Case # U-1375) delineates five separate tiers
of interconnection, and covers systems of all sizes with the largest interconnection tier for
systems 2 MW systems and above. Both fossil-fueled and renewably fueled CHP systems are
eligible for standardized interconnection. However, utilities are the final arbiters of which types
of systems and sizes are suitable for their distribution systems. Fees for interconnection range
from $75 to $500, depending on system size, and liability insurance is required for systems that
are larger than 150 KW.

New Hampshire — The New Hampshire Public Utilities Commission (PUC) established
standardized interconnection rules for net-metered systems up to 1 MW in January 2001.
Systems that connect to the grid using inverters that meet IEEE 1547 and UL 1741 safety
standards do not require an external disconnect device. While utilities cannot require customers
to purchase or maintain property insurance or comprehensive personal liability insurance, the
customer-generator assumes all risks and consequences associated with the absence of a
switch. Utilities may not require customer-generators to perform additional tests, or pay for
additional interconnection-related charges. The New Hampshire standards apply to natural gas-
fired CHP (in addition to renewable fuels), though CHP can only contribute up to 4 MW under
the aggregate net-metering capacity limit of 50 MW. The rule further sets efficiency
requirements for eligible CHP systems (greater than 80 percent for systems less than 30 KW
and 65 percent for systems between 30 KW and 1 MW).

Washington — The Washington Utilities and Transportation Commission has

adopted interconnection standards for distributed generation systems, including CHP
(regardless of fuel type), up to 20 MW in size. The standards apply to the state's investor-owned
electric utilities, but not to municipal utilities or electric cooperatives. Two separate tiers for
interconnection exist; the first tier applies to systems smaller than 300 kW.