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EXECUTIVE SUMMARY

Background

For years, ACEEE has tracked which U.S. states have implemented policies designed to encourage
greater deployment of combined heat and power (CHP). For the past four years this research has
culminated in a dedicated CHP chapter in ACEEE’s annual State Energy Efficiency Scorecard. However,
CHP developers have noted that such an analysis does not always tell “the full story” when it comes to
CHP. The CHP marketplace is affected not only by policies and regulations, but also by, among other
factors, the business practices of utilities, the ideals of the local public service commission’s, the market
prices of different types of energy, and the availability of fuels for CHP systems. These types of issues are
new areas of CHP research for ACEEE and are the focus of this report. The report attempts to capture
the current status of the CHP market in each state, but does not attempt to address the longer-term need
for additional technology research and development to make CHP more efficient, better performing, and
lower cost.

CHP systems, also known as cogeneration, generate electricity and useful thermal energy in a single,
integrated system. CHP is not a technology, but an approach to applying technologies. Heat that would
normally be wasted in conventional power generation is recovered as useful energy, which avoids the
losses that would otherwise be incurred from separate generation of heat and power. While the
conventional, centralized method of producing usable heat and power separately has a typical combined
efficiency of 45%, CHP systems can operate at levels as high as 80%. CHP confers many economic,
environmental, and energy benefits to the facilities and localities that use it in place of more traditional
power generation.

CHP is found across all sectors, but has historically served the industrial, large commercial and
institutional sectors very well. Today it represents nearly 9% of the U.S.’s electric generating capacity.
Federal agencies and CHP supporters widely agree that CHP could represent 20% of the U.S. electric
generating capacity with the right policies in place. That substantial increase in CHP capacity could save
the country 5.3 Quads of fuel—almost half the total energy consumed by all U.S. households today.

The history of CHP in the U.S. has been marked by important federal legislation. CHP received an
important policy boost with the Public Utilities Regulatory Policy Act of 1978, which gave certain CHP
facilities a guaranteed market for their power. This bill helped build a robust fleet of CHP systems across
the country and marked the first time that federal legislation actively sought to encourage distributed
generation and CHP.

The turn toward deregulation of the electricity sector in the 1990s, initiated by the Energy Policy Act of
1992, has been widely viewed as instrumental in the creation of barriers to CHP deployment in all
sectors. Nonetheless, CHP faces economic, regulatory, and political barriers that have existed in the
marketplace for some time, many at the state level. These barriers add significant costs and shape the
types of CHP projects deployed in each state. Though some barriers can be overcome with good policy,
other barriers are a reflection of the country’s economic and financial realities, including the prices of
electricity and natural gas (the favored fuel for CHP), which can heavily influence the economic viability of
CHP systems.

Utilities interested in retaining their electric customer bases are generally not incentivized to support
greater CHP, as new CHP projects would reduce customer demand. If they are to actively support the
increased development of CHP in their service territories, electric utilities will require some external
incentive or mechanism to recover the lost revenue associated with greater CHP deployment. Few utilities
have these incentives or mechanisms in place.

In addition, few state energy offices and public service commissions prioritize CHP. CHP is often viewed
by its advocates and supporters as a “homeless” suite of technologies in public policy. CHP is not well
understood by regulators, not well-suited for renewable energy programs—because it often is powered by
non-renewable fuels—and too expensive for most short-term energy efficiency programs—because its
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payback period is long and its upfront costs are high compared to many other efficiency measures.
Consequently, few state administrations or lawmakers have taken up the cause of CHP, and in some
areas of the country, there is almost no active support for CHP policies other than from one or two small
not-for-profit organizations.

However, several states have developed policies and programs that support CHP, designing specific
incentives or stipulating that CHP can count toward a portfolio standard or earn a healthy return on
excess power. Moving CHP into the energy policy mainstream and maximizing its potential benefits to
society requires the development of these kinds of policies at the state level and the removal of a
multitude of barriers.

Due to the local nature of many of the barriers to CHP, the ability of the federal government to address
them directly is limited. However, several important federal programs have made significant contributions
to strengthening the CHP market. Most notable are the U.S. DOE Regional Clean Energy Application
Centers and the federal CHP investment tax credit.

This Report

This report reflects conversations with over 50 individual CHP developers, supporters, state energy
officials, public service commission employees, and managers of utility and public benefit efficiency
programs (hereafter referred to collectively as “CHP developers and supporters”). These conversations
were conducted over the course of 2010, primarily over the phone and with one or two individuals at a
time. These primary sources hailed from across the country, from Alaska to Florida and most states in
between. There were no standard questions asked of each individual. Instead, individuals were allowed to
speak in an open-ended manner about their current perceptions of the CHP market in their states or
regions. What these conversations yielded was a host of anecdotal and subjective information about the
local CHP market as seen from the perspective of those most intimately familiar with it.

The collected findings from these conversations are presented in two sections: common findings
applicable nationally—as they were noted by a preponderance of CHP developers and supporters across
the country—and findings unique to a particular state or region. Economic barriers dominated these
conversations, though the barriers themselves took slightly different shapes depending upon the area of
the country with which a CHP developer or advocate was familiar. Finding a fair return on excess power—
and having the ability to sell excess power—was another significant issue, also taking different shapes
depending upon the region.

The second half of the report profiles individual states, highlighting the uniqgue CHP environments of each.
The more localized barriers identified included frustrations with particular utilities, interconnection
challenges, problems accessing certain fuel sources, and other peculiarities of local or state laws or
regulations. These more local barriers are noteworthy, as they tend to heavily influence the type and
amount of projects developed in each state.

While ACEEE’s annual State Energy Efficiency Scorecard provides an assessment of which policies and
regulations at the state level are viewed as favorable or unfavorable to CHP, and has scored states
accordingly, some states show a weak correlation between strong policies and CHP deployment. The
state profile section examines each state’s unique barriers, in some cases helping to shed light on why
more CHP is not being developed, despite relatively good policies. Maine, for example, received four out
of five points in the CHP chapter of ACEEE’s Scorecard but has seen only two new CHP installations in
the past five years. This dearth of CHP development is in large part due to a lack of access to natural gas
supplies in much of the state, as is detailed in the state’s profile page. Other somewhat “anomalous”
states whose CHP environments are discussed in this report include Ohio, Indiana, Florida, Vermont, and
North Carolina.

A key finding of this research is that, while there are some unique regulatory barriers in each state, CHP
suffers generally from its high upfront cost, inexpensive and widely available electricity, and a lack of
prioritization by regulators in all capacities. In addition, a clear market for excess power—and long-term
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expectation of such a market—would help enhance CHP deployment substantially. CHP developers feel
that existing technologies can meet most current market needs, and that the opportunities for new CHP
projects are significant. However, they still view certain projects as economically risky, and find that few
areas of the country offer clearly favorable long-term economic and regulatory markets for CHP.

This report concludes with suggestions for how CHP stakeholders could further the development of the
CHP market in the U.S. and individual states, building on existing successes. Though substantial
progress has been made, the country has not realized the full economic potential for CHP. Doing so
would bring substantial economic and environmental benefits to those facilities that use CHP as well as to
society at large.
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GLOSSARY

American Recovery and Reinvestment Act of 2009 (ARRA): Commonly referred to as the “stimulus”
act, this piece of federal legislation dedicated substantial funds toward the research and
deployment of energy efficiency and renewable energy technologies, including $156 million in
funds for CHP and waste energy projects. This legislation also enhanced the offerings of several
federal tax incentives relevant to CHP.

British Thermal Unit (BTU): A BTU is a unit of energy. It is, strictly speaking, the amount of heat
necessary to raise the temperature of one pound of water by one degree Fahrenheit. In the world
of CHP and electric generation, BTUs are used to represent the heat rate or conversion efficiency
of given generators. For instance, a CHP unit might convert fuel to energy at a rate of 4,000
BTU/kWh. This would be a more efficient system than one with a heat rate of 5,000 BTU/kWh.

Combined Heat and Power (CHP): Also known as cogeneration, CHP is a method of simultaneously
generating thermal energy (heat) and electricity (or mechanical energy) in a single, integrated
system, often from a shared source of fuel.

Decatherm (DTH): A unit of energy frequently used in the natural gas industry. 1 DTH = 10 therms, or 1
million BTUs of energy.

Decoupling: The separation of a utility's profit from its sales of electricity as a commodity. Instead, a
utility's revenue is met by setting a revenue target, then adjusting electricity rates to meet that
target.

Demand-Side Management (DSM): DSM programs incentivize energy consumers to reduce their
demand for energy at certain times in exchange for financial incentives or other benefits.

Deregulation: Electricity market deregulation allows a rate payer to choose other electricity providers
over a local provider. These efforts can reduce or completely eliminate a local monopoly on
electricity.

Distributed Generation (DG): Electric power generation located at or near the point of use.

Energy Efficiency Resource Standard (EERS): An Energy Efficiency Resource Standard (EERS) is a
simple, market-based mechanism to encourage more efficient generation, transmission, and use
of electricity and natural gas. An EERS consists of electric and/or gas energy savings targets for
utilities, often with flexibility to achieve the target through a market-based trading system. All
EERS’s include end-user energy saving improvements that are aided and documented by utilities
or other program operators. Often used in conjunction with a Renewable Portfolio Standard
(RPS).

Federal Energy Regulation Commission (FERC): Federal agency that “regulates and oversees energy
industries in the economic, environmental, and safety interests of the American public.” (EERC
Web site)

Heat Rate: The rate at which an energy generator converts heat (BTUs) to energy (kWh). The heat rate
of a system is a measure of its inherent efficiency.

Independent System Operator (ISO): An ISO is tasked by FERC to monitor the electricity flows and
coordinate activities of the local transmission grid. ISOs often act as a marketplace for power
sales in deregulated markets. They typically cover a single state or region, such as the Midwest.

Interconnection and Interconnection Standards: For all distributed generation—solar, wind, CHP, fuel

cells, etc.—interconnection with the local electric grid provides back-up power and an opportunity
to sell or receive credit for excess power when such opportunities are available. It's important to

Vi
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most distributed generation projects to be interconnected with the grid, but adding small
generators at spots along an electric grid can produce a number of safety concerns and other
major headaches for a utility. Utilities, then, generally work with their state-level regulatory bodies
to develop interconnection standards that clearly delineate the manner in which distributed
generation systems may be interconnected.

Investor-Owned Utility (IOU): Also known as a private utility, IOU’s are utilities owned by investors or
shareholders. 10U’s can be listed on public stock exchanges.

Kilowatt-hour (kWh): Basic unit of electrical energy; amount of energy consumed by 1 Watt for 1 hour =
3,412 Btu.

LEED: Leadership in Energy and Environmental Design is the preeminent green building rating system,
developed by the U.S. Green Building Council (USGBC) in 1998. It provides a suite of standards
for environmentally sustainable construction in both residential and commercial building sectors
based on a scoring system comprising a set of required "prerequisites" and a variety of "credits"
in six major categories. The six categories are siting, water use, energy use and local emissions,
materials, indoor environmental quality, and design process.

Mcf: One thousand cubic feet. A volumetric unit of measure in the oil and gas industry for natural gas. 1
Mcf of natural gas is equal to approximately 1 Dth.

Net Metering: Net metering allows DG owners to receive credit for the energy generated by their
distributed resources. A meter monitors the total outflows of energy (from the DG system) and the
inflows of energy (from the grid) and thus calculates the “net” energy use/energy production from
a system. In many states, DG owners can receive credit for generation when their DG meters are
net positive.

Nonattainment Area: A designation required by the Clean Air Act and made by the U.S. Environmental
Protection Agency (EPA). These are areas of the country where air pollution levels persistently
exceed the National Ambient Air Quality Standards, which are set by the EPA.

Output-Based Emission Regulations: Air quality regulations that set pollutant limits based upon the
useful output of a generator (in pounds of pollutant per kWh, for instance) are output-based
emission regulations. More traditional regulations set pollutant limits based upon the input fuel
burned in a generator to produce energy. CHP and other highly efficient equipment can produce
more useful output from the same amount of fuel when compared to less efficient generators.
Therefore, CHP benefits from output-based regulations, which that take into account the system’s
high levels of fuel efficiency.

PJM Interconnection: PJM Interconnection is a regional transmission organization (RTO) that
coordinates the movement of wholesale electricity in all or parts of 13 states and the District of
Columbia.

Public Benefit Fund (PBF): A state fund dedicated to supporting and advancing energy efficiency and/or
renewable energy projects. Funding comes generally from small charges on customer energy
bills.

Public Utility District (PUD): A district created by a municipality, county, or other local governing body to
provide electricity, waste removal, water, and other utility services. PUDs are typically governed
by a commission, either elected or appointed by local government leaders.

Vii
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Quad = quadrillion Btu = 1,000,000,000,000,000 Btu, about 1% of current U.S. total energy use on an
annual basis; enough energy to heat about 22 million homes for one year or to power 15.7 million
cars annually (driving an average of 14,000 miles per year at 27.5 miles per gallon).

Regional Greenhouse Gas Initiative (RGGI): RGGI is a cooperative effort by Northeastern and Mid-
Atlantic states to reduce carbon dioxide emissions. To address this important environmental
issue, the RGGI participating states will be developing a regional strategy for controlling
emissions. Central to this initiative is the implementation of a multi-state cap-and-trade program
with a market-based emissions trading system. Similar initiatives are set up in the Midwest
through the Midwestern Greenhouse Gas Accord and in the West through the Western Climate
Initiative.

Regional Transmission Organization (RTO): An independent regional transmission operator and
service provider that meets certain criteria, including those related to independence and market
size.

Renewable Portfolio Standard (RPS): An RPS is a legally binding goal that requires that electricity
suppliers within the included area use renewable energy resources to supply a certain portion of
their electricity. RPSs are usually enacted on the state level and can sometimes include CHP or
waste energy recovery as eligible renewable energy resources.

Spark Spread: Spark spread, as used in the CHP community, describes the difference between the cost
of fuel needed to create heat and power onsite with CHP and the cost of purchased power from
the grid to offset that same load if a CHP system were not in place.

Synchronous Generator: A synchronous generator is one that can generate power entirely on its own or
in parallel with the local electric grid. Synchronous generators offer generator owners more
flexibility in the operation of their system, but can present technical challenges when synching
with the local grid. For this reason, synchronous generators can be more challenging to
interconnect and sometimes must meet more requirements before being allowed to interconnect.

viii
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INTRODUCTION

Combined heat and power (CHP) offers many economic, environmental, and energy benefits to the
individuals, companies, and localities that use it in place of more traditional power generation. CHP can
be built quickly compared to central power plants and is more easily sited, thus quickly contributing to
system reliability when increased capacity is urgently needed. Despite these benefits, considerable
barriers to the greater deployment of CHP exist. These barriers are regulatory, economic, and political in
nature, and vary significantly among U.S. states. Consequently, CHP deployment itself varies from state
to state, and CHP project developers prioritize development in states with fewer barriers. Though some
states have moved to eliminate some of these barriers, many barriers remain that inhibit greater CHP
deployment across the country.

This report discusses the most significant current barriers to CHP deployment, primarily from the
perspective of those most intimately familiar with the challenges of CHP development—the CHP project
developers and supporters working to move a variety of CHP projects forward throughout the U.S. This
report attempts to identify the greatest barriers to CHP project development today through personal
conversations with developers and supporters from across the country.

This report profiles the current perceived environment for new CHP projects in all 50 U.S. states and the
District of Columbia. It calls out the states in which the market for CHP project development is viewed as
more favorable, and identifies the particular policies and programs that are being successfully used to
move CHP projects forward in those states. The report also attempts to identify why particular states have
not recently seen substantial CHP project development and, in some cases, suggests potential policy
changes that might encourage greater CHP deployment.

Finally, this report discusses the role that state and federal policymakers could play in leveling and
strengthening the playing field for CHP. The report suggests policy changes and improvements that
should be made, in light of the current needs of the CHP developers and supporters consulted through
this research.

Combined Heat and Power Today

Combined heat and power (CHP) systems generate electricity and useful thermal energy in a single,
integrated system. Heat that is normally wasted in conventional power generation is recovered as useful
energy, avoiding losses that would otherwise be incurred from the separate generation of heat and
power. While the conventional method of producing usable heat and power separately has a typical
combined efficiency of about 45%, CHP systems can operate at efficiency levels as high as 80%.

CHP has the potential to greatly reduce energy consumption, while also decreasing criteria pollutant
emissions, increasing the competitiveness of businesses that use it, easing grid congestion, and
enhancing reliability and ancillary electricity system benefits. Distributed energy resources such as CHP
also provide economic development benefits, create jobs, and increase overall energy security.

The most substantial benefits from CHP are derived from the more efficient use of fuel inputs. A 2008
Oak Ridge National Laboratory report noted that more than two-thirds of the fuel used to generate power
in the U.S. is lost as heat (ORNL 2008). Though that wasted fuel is never developed into useful power, it
is still burned, producing superfluous emissions and wasting dollars. CHP systems can produce
substantially more useful power by burning the same amount of fuel as conventional power generating
systems—meaning that the more power that comes from CHP, the cleaner and more cost-effective it is.
By operating the in-place CHP systems in the U.S. today alone, we are avoiding the consumption of 1.9
guads of fuel (ORNL 2008), which is more than the total annual renewable’ energy production of the
entire United States (EIA 2009).

! Not including hydropower and biomass-fueled renewable energy.
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The 3,300 individual CHP sites throughout the U.S. represent almost 85 gigawatts (GW) of electricity,
comprising 8.6% of U.S. electric generating capacity. If the CHP generating capacity were to reach 20%
in the United States (an achievable goal), 5.3 Quads of fuel could be saved —almost half the total energy
consumed by all U.S. households today (ORNL 2008). CHP can be used in all building sectors, and can
be scaled to serve a single household’s load (often called micro-CHP) or a large university campus’ load,
and every size load in between. CHP is not a specific technology, but an application of currently available
technologies, and is typically composed of mechanical components manufactured in the United States.

A multitude of opportunities exist for CHP throughout the United States, and a great nhumber of CHP
project developers are working to install systems in all sectors of the economy. Unlike other alternative
and renewable energy products and solutions, CHP is often—when presented with a level playing field—
cost effective on its own, absent incentives or rebates of any kind. It generally uses established
technologies that have been available to the marketplace for some time, and it has been proven to be an
excellent fit for a wide variety of applications.

A Federal-Level Framework

Over the past several decades, states and federal agencies have, at various points, identified CHP as an
important energy resource. CHP was given a critical federal policy boost with the adoption of the Public
Utility Regulatory Policy Act of 1978 (PURPA), which required regulated utilities to purchase power from
qualifying CHP facilities (QFs). Utilities were required to buy this power at their avoided—marginal—cost,
which guaranteed a reliable price for CHP-produced power (EIA 2000). This reliability, and the additional
breakdown of in-place barriers to CHP afforded by PURPA, reduced the risk of investing in CHP systems.
As a result, installed CHP capacity in the U.S. increased dramatically during the following years, growing
340% from 1980 to 1993 (Elliott and Spurr 1999).

While PURPA built a low-risk policy footing for CHP and largely insulated CHP projects from the vagaries
of the energy marketplace, the Energy Policy Act of 1992 (EPAct 1992) served to deregulate parts of the
U.S. electricity market, introducing new market barriers to CHP. EPAct 1992 became law concurrent with
a general trend towards electricity market deregulation across the U.S., opening access to transmission
grids around the country and allowing a new type of generation resource—exempt wholesale generators
(EWGs)—to compete for customers. These new generators were not necessarily CHP, and were not
required to become “PURPA qualified.” The influx of competition due to EPAct 1992 and the general
deregulation of the industry lowered power prices, making PURPA QF contracts less attractive to
generators. Without a PURPA QF contract, new CHP units faced barriers that had been rendered moot
by PURPA and the development of CHP projects slowed considerably (Elliott et al. 2003).

The widespread deregulation of electric utility markets and the consequent open access to electricity
transportation by utilities altered markets across the country. States stopped requiring utilities to provide
contracts to developers of non-utility energy generation projects. PURPA has been amended
considerably since its enactment, and now affects only a smattering of CHP projects around the country,
usually those greater than 20 MW in capacity. The Energy Policy Act of 2005 further codified the demise
of the traditional PURPA QF in many markets by allowing the Federal Energy Regulatory Commission
(FERC) to determine that particular regional markets are fully competitive, thus relieving certain utilities
from the “must buy” requirement of PURPA (Stoel Rives 2006). FERC determined that such markets
could be found, generally, in most of the areas served by either an independent system operator (ISO) or
a regional transmission organization (RTO). In effect, this officially relieved utilities in the Northeastern
guadrant of the U.S. from PURPA “must buy” requirements. Today, very few new CHP developments are
QFs, and in general, in-place CHP projects that are QFs gained that status years ago. Non-QF CHP
projects face a number of hurdles that, in today’s deregulated market, are in large part the result of
utilities protecting their assets and their profit margins in an effort to remain competitive and attractive to
shareholders.

Recent federal legislation has helped reduce some of the hurdles facing CHP today. The Energy Policy
Act of 2005 was instrumental in encouraging state regulatory bodies to open dockets to consider
interconnection and net metering standards that would encourage CHP and distributed generation
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generally. According to recent ACEEE research, as a result of Section 1254 of that legislation, 16 states
adopted new or stronger interconnection standards for at least some form of CHP. In addition, the bill
authorized the continued funding of the U.S. DOE Regional Clean Energy Application Centers (RACS),
which have been instrumental in promoting CHP at the regional and state levels for almost a decade.

The Emergency Economic Stabilization Act of 2008 established a 10% investment tax credit for CHP,
which is set to expire in 2016. The tax credit is seen as an important step to improving the economics of
CHP projects, though the full extent of its potential impact has not been seen, due to the economic
downturn that has prevailed since its initial availability in 2008.

The American Recovery and Reinvestment Act of 2009 provided more than $155 million dollars in grants
to industrial energy efficiency projects, approximately $100 million of which was awarded to CHP and
waste heat recovery projects. The industrial grants were oversubscribed by a factor of 25, with $10 billion
worth of projects soliciting funds (DOE 2009). As noted later in this report, the funds from this grant
opportunity have been moving slowly into the CHP market, and many CHP projects were not developed
as a result of their grant applications being denied.

In spite of this legislation, CHP developers and supporters feel that the federal government lacks a
coordinated CHP policy. While several federal departments and agencies run programs that support
CHP, policies have been piecemeal and limited. In addition, since CHP typically burns fossil fuels and/or
produces some emissions (albeit far less than typical centralized energy generation), CHP has not been
as widely embraced by the alternative and renewable energy communities as other types of decentralized
generation such as solar or wind. Thus, CHP is often referred to as a “homeless” energy resource, not as
highly prioritized in energy policies as are other energy resources.

The ability of the federal government to address many of the regulatory barriers to CHP is inherently
limited due to jurisdictional constraints. States and local authorities have jurisdiction over the
implementation of many utility and environmental regulations, and a long legacy of judicial rulings limits
the federal government’s ability to compel regulatory changes by states.

The resulting variations in regulatory and market landscapes from state to state complicate the market for
CHP. Developers wishing to operate in multiple states enjoy few economies of scale in their work, as
each state presents a unique set of regulatory and policy barriers. Over the past several years, however,
the establishment of a national technical standard for interconnection and the U.S. Environmental
Protection Agency’s issuance of guidance on output-based emissions regulations have helped to mitigate
some of CHP’s regulatory barriers (Molina et al. 2010).

Despite the important advances made over the past several years, many barriers still add cost,
uncertainty, and delay to projects. Economic barriers, especially, hinder the deployment of CHP projects
around the country. As discussed below, access to retail markets for excess power and freedom from
restrictions as to where and how CHP projects can sell excess power would substantially change the
economics of most CHP projects. Overcoming these economic barriers requires leadership at the state or
federal level to change the policy landscape created by several decades of federal and state energy
policies.

Leadership on the State Level

Absent national policies promoting CHP, some U.S. states have taken the lead in promoting it as an
energy resource. As is discussed in this report’s “State Profiles” section, some states that have actively
sought to remove market hurdles have seen substantial growth in CHP project development. State
lawmakers and regulators can be instrumental in establishing interconnection standards, tariff designs,
environmental regulations, and other policy measures that can dramatically impact the attractiveness of
CHP projects. State activity is essential in creating a market environment that encourages CHP. Over the
past several years, an increasing number of states have worked to develop and implement “CHP-friendly”
policies, while others have done little.
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For more than a decade the American Council for an Energy-Efficient Economy (ACEEE) has studied
market barriers to CHP and over the past three years has tracked which states have the most supportive
and effective policies for CHP as part of the annual State Energy Efficiency Scorecard (Molina et al.
2010).> Many states have improved their rankings in the Scorecard, as more and more have adopted
policies to support CHP.

State regulations, either enacted by a state legislature, a public utilities commission, or an executive
agency, can address some of the above-mentioned barriers. These bodies can set time frames for utility
procedures, prohibit certain utility practices, mandate certain actions for utilities, or outline guidance on
emissions standards. Legislatures can also alter tax codes or provide financial incentives for certain types
of projects. State-level public utility commissions have substantial say in the practices of I0Us operating
within state lines. They determine, often to a greater degree than federal regulatory bodies, how utilities
must treat proposals for CHP in their service territories and how utilities are or are not encouraged to
deploy CHP in their service territories.

However, there are also limitations to what state policies can accomplish. State utility commissions have
no authority over interstate electricity sales or wholesale electric markets—authority that is vested in the
Federal Energy Regulatory Commission (FERC)—so developers of projects exceeding a certain capacity
who wish to interconnect with the transmission grid are left to wrestle any interconnection barriers
themselves.

Public utility commissions are also typically empowered to regulate only the IOUs in their state. Many
states, particularly those with significant rural lands, see power distributed and sold by municipal or public
utility districts and cooperatives, which are regulated by elected or appointed commissioners representing
the service area. Some state and municipal laws are applicable to these utility districts, but such districts
are usually exempt from the most impactful energy policy laws in each state. While some notable
municipal utilities and cooperatives throughout the country employ progressive policies with regard to
encouraging CHP and energy efficiency—due in large part to a more progressive customer base—most
of these non-regulated utilities do little to promote clean energy or to actively seek to reduce barriers to
CHP.

THIS REPORT

In response to ACEEE’s annual State Energy Efficiency Scorecard, some CHP developers and
supporters from around the country noted that, despite the presence of some CHP policies that are “good
on paper”, it is still very difficult to develop CHP projects in many of the highly ranked states. Additionally,
the authors of this report heard anecdotal evidence that CHP projects were being developed without
substantial setbacks in states that ranked lower in the State Energy Efficiency Scorecard. ACEEE
concluded that the selected metrics used in the Scorecard were not capturing all the realities of the CHP
marketplace in some states.

The State Energy Efficiency Scorecard considers whether or not the following policies are in place, and
whether they are explicitly designed to apply to and encourage CHP:

Interconnection standards

Net metering policies

Output-based emissions regulations

Financial incentives

A renewable portfolio standard or an energy efficiency resource standard
Utility rates for standby power

The feedback from the Scorecard suggested that, even if a state had strong policies in place in the above
categories, it could still be very difficult to move a CHP project forward. CHP developers and supporters

2 visit aceee.org/research-report/e107 for the full results of the 2010 Scorecard.
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noted several types of barriers that the Scorecard does not attempt to describe or analyze. These include
but are not limited to:

Low electric rates and resultant poor “spark spread” and project economics

Utility business practices that stymie or stall CHP projects

Lack of access to adequate financing

Aversion to perceived risk and longer payback periods by potential host companies/facilities
Lack of access to local markets for excess power

Lack of technical knowledge or general awareness of CHP technologies and benefits
Difficulty obtaining necessary permits

These barriers add to project cost and project risk. CHP projects require substantial capital investments,
and in the current economic climate, additional risk and project cost can kill a CHP project that may have
otherwise made good economic sense. Though CHP supporters exist in every state, and CHP projects
make good economic sense in many applications, projects are far from ubiquitous. This disconnect
appeared to warrant additional research.

Concurrent with the development of the 2009 Scorecard, ACEEE’'s CHP team began analyzing CHP
project activity trends across the country using ICF International’s CHP database. This database, funded
by DOE, contains comprehensive information on CHP installations throughout the United States by
operation year and by state. The database includes data on every CHP system installed, including
location, capacity, fuel, prime mover, application, and the year in which it began operating. These data
have provided a quantitative indication of how effective state policies have been in bolstering CHP
markets.

ACEEE’s analysis of CHP installation data reveals that the states ranked highest in ACEEE’s Scorecard
rankings for CHP-favorable policies tend to have a relatively high number of new installations and total
installed capacity. Likewise, states ranked lowest in the Scorecard tend to have a lower number of new
installations and little total installed capacity. However, there are some exceptions to this trend, and the
spectrum between the highest-ranked states and the lowest-ranked states exhibits a very weak
correlation between the ACEEE policy ranking and the installation data. With this in mind, along with an
awareness of other limitations of the Scorecard, the authors saw a need for a state-by-state assessment
of CHP markets.

Methodology

The goals of this research were to identify states viewed as most attractive to CHP project developers
and states viewed as unattractive to developers, and why. To paint the most accurate picture of how
friendly or unfriendly a particular state is toward new CHP projects, the authors sought the opinions of
CHP developers and supporters throughout the country who are intimately familiar with the day-to-day
challenges of moving forward new CHP projects.

“CHP developer” is a term loosely used throughout this report, but refers to individuals working to deploy
CHP as turnkey project developers, equipment vendors, project owners, engineering firms, construction
firms, third-party project financers, and general energy project developers. “CHP supporters” refers to
individuals working to encourage CHP and employed by environmental organizations, state energy
offices, federal energy agencies, utilities, research institutions, or state regulatory bodies.

CHP project developers that were actively involved in current or recent CHP projects were preferred, as
were CHP supporters that were currently or recently engaged in policymaking. In all, over 50 CHP
developers and supporters provided candid assessments of the CHP environment in their states and
regions through telephone conversations and in-person discussions. Supporters and developers hailed
from Alaska to Florida, and most states in between. Every region of the country was represented, and
every state was represented by at least one individual. Many developers and supporters were familiar
with the CHP markets in multiple states or regions.
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Typically, these individuals easily identified the biggest hurdles to increased CHP development in their
states. They identified utilities that are easy to work with, and those that are more difficult. They identified
the policies that have been helpful to the bottom line of their projects, and those that look good on paper
but actually do little to move a project forward. And they identified specific policies and regulations that
have stalled or killed otherwise promising projects. This kind of on-the-ground knowledge is what seemed
to be missing from previous assessments of CHP barriers, and is what the authors have sought to
summarize in the remainder of this report.

PART |: GENERAL FINDINGS

This section will discuss findings that were identified by individual developers and supporters across
multiple states. It will also discuss findings relevant to particular regions. These findings are separate and
distinct from the state-by-state findings found in the Part Il; State Profiles section of the report, begun on
page 24. This section discusses policies, regulations, economic issues, and other barriers that affect CHP
projects today.

Statements presented are not necessarily the opinions of the authors, but instead a reflection of the
general opinion of those interviewed. Sentences or phrases within quotation marks are direct quotations
from particular developers or supporters, and every attempt to convey the original context of the quotation
has been made.

Economics

CHP projects are expensive, labor-intensive capital investments. Typical CHP projects come in all shapes
and sizes, but with a reported initial average capital cost of anywhere from $700 to $3,000 per kW, they
represent a large investment for any type of facility. These investments compete with other capital
investments for priority and must generally be sold to company or facility decision-makers on their
economic merits alone. It is the rare facility that installs CHP primarily for the environmental or other non-
economic benefits. Furthermore, as will be discussed, potential future regulation of carbon dioxide has yet
to strongly impact the CHP market. CHP projects are chosen over other heat and power options because
they make good economic sense, even if the upfront cost can initially be staggering.

The good news is that CHP developers report that, in general, they currently have the technologies they
need to implement most projects in the marketplace. While important opportunities continue to exist for
improving the performance and cost of CHP equipment, especially for smaller systems, the immediate
priority for many developers is to address other barriers to CHP deployment.

Past problems with equipment lead-time seem to have diminished. It appears that equipment
manufacturers have developed lasting relationships with CHP developers, yielding better matches
between the equipment supplied and the equipment demanded by customers. Some developers have
also established lasting relationships with the manufacturers, helping developers understand which
technical components work best together. This development has helped to usher in a new generation of
CHP projects, wherein customers with multiple facilities have become familiar and comfortable with CHP
and have identified it as a priority for other facilities around the country and world.

CHP equipment is, however, still very expensive, and the ratio of upfront capital cost to future energy and
other cost savings is the greatest determinant of a project’s viability. Our research identified economic
challenges to be the greatest or second-greatest barrier to project implementation in every state. But
economic barriers are not limited strictly to the high first cost of equipment or low forecasted future energy
savings. Rather, many regulations and policies have a substantial impact on the economic returns of CHP
projects. In general, these regulatory and policy barriers have made projects less economically attractive.
Complicating this assessment, is the recent economic recession, which made borderline economic
projects completely uneconomic and caused projects that would have been “no-brainers” several years
ago to be dead on arrival. The following sections will discuss the most important factors impacting the
economics of CHP projects today.
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Market for Excess Power

Most CHP projects are sized to a facility’s thermal load. By definition, this means that in most cases, there
exists a mismatch between the facility’s electric load and the system’s electric output, since the project
was not designed to meet a given electric base load. According to one developer, because of that
mismatch, a CHP project seeking to maximize the return of the system’s electric output is often thwarted
to some degree, “confronted by the rules of the electric power industry,” and tangled in franchise
agreements, private wires laws, and high fees for sending excess power over privately owned distribution
lines.

CHP developers around the country reported frustrations with limitations of where, when, and how they
can sell the excess power from their systems. A common refrain among CHP developers was, “If we
could get access to retail prices, we wouldn’t need financial incentives.” In most states, CHP projects are
limited in how they can sell any excess power. While the most advantageous option is to sell excess
power to another customer and charge retail rates, most states prevent CHP projects from doing just that.
Typically this is because only regulated utilities may sell power to retail customers at retail rates. CHP
projects are generally limited to selling their excess power back to the grid at a wholesale rate, which is
far less economically beneficial. In some states, CHP projects can sell power to nearby facilities via
private wires, at negotiated rates that may more closely resemble retail rates.

In general, CHP developers wish to be treated more as small independent distributed generators, able to
sell power to whomever, than as passive elements of a utility’s existing grid, able only to sell and buy
power to and from the grid or to nearby facilities. CHP developers envision an ideal transmission and
distribution grid that resembles today’s federal highway system. Phrases like “level playing field” and “true
free market” were often used to describe the ideal market structure in which a developer could sell excess
power to anyone at a market-based rate. In fact, in most states, utilities own and manage the
transmission and distribution infrastructure, and CHP developers must pay a regulated price for moving
their excess power over a utility’s private wires. For a CHP project to sell excess power to another retail
customer at retail rates, that project would have to violate the regulations that protect the local utility’s
business model.

One developer offered this example:

On average, a retail customer next door to me may be paying the utility 12 cents per
kWh. | have excess power to sell. Even if | am located right next to a building that could
use my extra power, | can’t legally sell them my power. The only place I'm legally allowed
to sell my power is to the grid, for 5 cents per kWh. So | do that, because | have excess
power to sell. Ideally, I'd be allowed to strike a deal with my neighbor to sell my power.
Maybe | charge 10 cents per kWh. | make some money, my neighbor saves some
money, and we're both burning less fuel than we would be had we both just been buying
our power from the utility.

While his experience is not representative of the situation in all states, it's a common one. CHP
developers cited their inability to maximize their return on excess power as one of the top two specific
economic barriers. Most developers identified it as the top issue that could be addressed by policies or
regulations. Nearly a third of the CHP developers offered that taking down barriers associated with power
export would completely change the economics of most CHP systems, dramatically altering the economic
landscape. One developer in the Midwest said that a lack of good options for selling excess power “Kills
projects all the time.”

Many developers cited a new rule in New Jersey that allows an entity to sell electricity to any facility to
which it is also selling thermal energy services, even if that facility is located across a street or other
public thoroughfare. Importantly, this rule also explicitly requires that such CHP systems be allowed to
use existing electrical infrastructure to transport the power, and that the area utility only be allowed to
charge a standard transportation tariff to provide the transportation service (New Jersey 2009). CHP
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supporters and developers in other states commented that they would be thrilled to have such a law in
place in their states.

In Texas, where most of the electricity market has been effectively deregulated for nearly a decade, CHP
developers are able to compete with larger centralized generators to sell power to a variety of end-use
customers at market prices. Though a number of barriers remain to increased CHP deployment in Texas,
developers report that the deregulated marketplace has been advantageous for CHP. The state now
boasts the greatest amount (in MW) of CHP in the country (Cooney et al. 2008). To be sure, CHP’s full
potential in the state has not been reached, and Texas’ industrial mix is particularly well-suited to CHP.

Spark Spread

The other most frequently cited barrier to CHP deployment was an unfavorable local spark spread. Spark
spread—the difference between the cost of fuel required to power the CHP system and the cost of grid-
provided heat and power to a facility had the CHP system not been installed—varies widely across the
country and across sectors. Poor spark spread is one of the few barriers that policy and regulatory
changes cannot directly address.

Spark spread is a product of external realities that extend far beyond the realm of CHP. The price of
natural gas, which fuels well over half of the CHP installed since 1990, is set in the largely deregulated
natural gas market (ORNL 2008). The price of grid-purchased power, which varies tremendously from
state to state, is at least partially set by state utility regulators. In a regulated marketplace, the commodity
price of power is set taking into account all the current capital and operating costs of each generation
utility. In all markets, regulators set the delivery charge for power taking into account the cost of delivery
infrastructure. Most of the states in which spark spread was cited as the primary barrier to CHP
development have notably low electricity prices. Throughout the Southeast, parts of the Midwest and
Great Plains, and into the Northwest, cheap power serves to imbalance the economics of potential CHP
projects. While a poor spark spread cannot be “fixed” with policies and regulations, it can be somewhat
mitigated by policies and regulations that favorably alter the economics of CHP projects.

Making the economics work for a CHP system can be very challenging in states with an unfavorable
spark spread, as is noted in some of the following state profiles. One stakeholder said that she
sometimes works through a scenario with a prospective CHP developer during which she asks, “If you
were given this system for free, would it be economic to run it?” Too often, she said, the answer is no. In
her state of Oregon, which boasts some of the cheapest electric rates in the country, the cost of fuel
alone could be enough to make the project uneconomic to build and run.

Spark spread can be impacted by the overall and specific electric efficiency of the CHP equipment itself,
so CHP developers facing poor spark spreads often find themselves asking, “How can | close the spark
spread with a better heat rate?” More efficient equipment will only go so far, however, and highly efficient
CHP equipment cannot overcome a very poor spark spread. In some states, industrial electric rates are
as low as three or four cents per kWh. Such rates would make most CHP projects appear uneconomic
from a strict payback analysis standpoint, even if substantial incentives were available. However, payback
analysis, as discussed below, does not always paint the most accurate picture of CHP project economics.

Payback, Risk, and the Recession

Simple economic payback for a CHP project is the length of time required for the annual project savings
to equal the initial capital investment. Though economic payback is a very simplistic measure of a
project’s value to a company or facility, it remains a common metric used by facility managers and other
decision-makers. Payback period is used as a “first cut” benchmark, and decision-makers have a desired
payback period in mind when prioritizing new capital investments. Projects that do not immediately
appear to offer a payback within the desired period are generally not considered. This is especially true in
the current economic climate.
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Stakeholders reported calculated payback periods on today’s potential CHP projects as ranging from 1.5
to 12 years, with 4 to 6 years representing the most typical range. This means CHP projects are currently
non-starters for most facility managers or other decision-makers, who are only comfortable with projects
with very short payback periods, most frequently 6 months. CHP developers and supporters said that all
investments with energy efficiency as the primary investment driver must come in at a payback of less
than 1 year to even be considered by most facilities in the current economic climate. However, they also
reported that in cases where energy efficiency investments or CHP projects help meet other, more
pressing essential business needs—such as relieving thermal capacity constraints or production
shortages—investments with longer paybacks have occurred. But this has been the case only when
some other business need is the primary investment driver.

The aversion to longer payback projects has had a tremendous dampening effect on CHP project
development, particularly in the industrial sector, according to developers. While several years ago, a
CHP project boasting a 4-year payback might be viewed as attractive, today it is viewed as too risky by
many private firms, and a “non-essential” investment for a company loath to invest in anything that will tie
up capital for more than 6 months. Institutional customers, such as educational and healthcare, can
accept longer payback periods, as they take more long-term approaches to their capital budgeting
processes.

In the industrial sector, where the current desired payback for energy efficiency investments may be 1
year or less, CHP competes for attention from facility managers with other, more immediately cost-
effective energy efficiency projects. CHP supporters and developers report that even energy efficiency
investments boasting payback periods of far less than 1 year are not currently being made in the
industrial sector. They say also that the most substantial energy efficiency investments at the moment are
being made by companies with a strong environmental focus.

The current economic downturn has caused companies and institutions to become very conservative with
their cash and wary of unnecessary risk. Taking on projects that will not return their initial investment
within five years can feel risky to a company that is not sure it will be able to employ the same number of
staff a year from now. Compounding the actual risk of some CHP projects is the perceived risk that may
or may not be grounded in fact. CHP developers report that a number of potential clients still believe that
the price of natural gas is highly volatile, despite its 20-month plateau (EIA 2010a). When a piece of
equipment like a boiler needs to be replaced, investing in a new type of technology can feel riskier than
investing in the same type of equipment already being used.

The current economic downturn exacerbates what was already a challenge for CHP developers. They
argue that the “boiler vs. CHP” comparison is not the right one to be making. They believe simple
payback is not a sufficient methodology to determine whether a CHP project should be considered.
Comparing payback of a boiler to a new CHP system ignores all the additional costs that a CHP system
helps avoid: the cost of doing nothing, or “business as usual” heating and cooling costs; the societal costs
of using less efficient centralized energy generation; and process heat needs and other costs that might
be eliminated by harnessing the byproducts of the CHP system.

Multiple CHP developers said they believed that facility owners do not know what their business as usual
costs would be, or how to make a more nuanced payback calculation, which would include all avoided
costs. In this case, it appears that the CHP developers themselves must lead the effort to educate facility
managers and company owners and help them make these calculations. CHP developers report that
making this kind of argument, and asking facilities to think beyond typical payback period, is easier when
working with new construction projects. Since the developer and host are already thinking about the long-
term costs and benefits of certain materials and equipment, it is easier to make them aware of the full
benefits of a CHP system.

Prior to the economic recession, projects with 3- to 5-year payback periods were easily developed. CHP
developers should be prepared to help harness the momentum of a future economic recovery by teaching
facility managers, owners, and policymakers how to calculate the true, long-term benefits of CHP. Right
now, “There’s not much we can do if a customer is short of cash,” said one developer. Even if a project
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makes great sense, many companies simply lack the capital to develop it. In the interim, a project
developer or equipment manufacturer may be able to help reduce a facility’s operating costs and advance
a CHP project regardless of a shortage in cash by installing a system, financing it with external partners
or with internal funds, and owning the system itself. Such creative project structures may be required to
move CHP forward in the current environment.

Financing

Encouraging internal decision-makers to consider CHP is difficult. But developers report that even after
the decision is made to invest in CHP, many of the typical financing avenues have dried up. “A typical
banker doesn’t really understand CHP,” noted one stakeholder. Unknowns are tantamount to risk in the
financial world and a CHP project presents many unknowns. Though the financial sector is well known for
complex financial products, CHP is a wholly different type of venture to most investors. This could help
explain why CHP developers have such difficulty selling CHP projects as smart investments to external
investment partners.

Developers report that finding the right investment bank or equity firm can be a challenge, and sometimes
a fruitless pursuit. CHP projects themselves are often too small to pique the interest of these types of
investors. Consider a 20 MW (mid-sized) CHP project, with total costs amounting to $30 million. A project
developer looking to secure a typical 30% equity stake from an outside investor would be looking for a
$10 million investment, which is too small to entice larger investment funds and to warrant the attendant
transaction costs. As one developer said, an equity firm “won’t even touch” a project under $5 million and
$10 million is a hard sell for most. Giving up a larger portion of a project to an outside equity firm—90% in
one developer's case—was one way to further entice investment. But CHP host sites may not wish to
give up an equity stake.

One innovative way some project developers are working to overcome the size barrier is by packaging
small projects together and presenting them as one single investment. This reduces transaction costs and
makes the project package more likely to fit within an investor’s size target. Though such examples are
few and far between—partly because of the difficulty of finding enough projects at the same stage of
development to aggregate into one package—there is a growing awareness among CHP developers that
such creative approaches will be required in order to appeal to more mainstream investors.

CHP developers do not always have to seek investment funds, however. Many other financing options
are available. Debt financing, which is usually less expensive than equity financing, is an attractive option
for companies with good credit. Many industrial companies enjoy superb lines of credit, and when they
choose to invest in CHP they tend to self-finance as much as possible. But even those companies are
deterred at the moment by the high cost of CHP equipment. With business revenues stagnating or stalled
completely, tying up cash in a new CHP project—even when the cost of capital is very low—is seen as a
poor business decision at the moment, according to CHP supporters.

Financing has become less of an issue generally for institutions such as hospitals and universities, where
a number of projects mentioned by CHP developers and supporters were financed largely with low-cost
bonds or internal capital. Certain sectors always have less difficulty securing financing, and the
institutional sector is one of them. In Oklahoma, where a new 15 MW project at the University of
Oklahoma is providing power and steam to the campus, the Board of Regents of the university approved
funding to completely cover the project with internal funds.

Though there are a few bright spots in current CHP project development, more than one developer says
capital constraints have been big. The economic downturn has exacerbated these constraints and made
all parties—developers, investors, financers, and facility owners—more uncomfortable with risk and long
payback periods than in the years prior to the recession. Today, these parties look at how dependent a
CHP system’s payback is on fuel prices and variable electric rates, and conclude that it does not make
sense to invest, as the “unknowns” are too big to present a clear financial return. As discussed later in
this report, no amount of financial incentives or stimulus funds will change the fact that CHP is, given
existing regulatory and economic barriers, not attractive to a great number of investors in the current
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economic climate. The hope is that companies sitting on cash today will be ready and willing to invest in
new capital projects once the economy begins to recover.

Regional and Sectoral Differences

Economic barriers to CHP projects are exacerbated and mitigated to differing degrees, depending upon
which area of the country the CHP project is to be located. The economic sector in which a CHP system
is being considered also impacts how economically attractive it appears.

There are economic realities of each region that make CHP systems more or less attractive. Spark
spreads, discussed earlier in this report, impact a project tremendously, and vary considerably from
region to region. So too do specific policies designed to encourage CHP—many of which will be
discussed in the next section of the report. Though spark spreads and policies vary among states and
even among utility territories, some generalizations can be made about certain regions of the U.S.:

e The Southeastern U.S. has consistently poor spark spreads. The Southeast enjoys below-
average electric rates and average natural gas prices (EIA 2010a). A lot of Southeastern
areas boast industrial loads that would be suitable applications for CHP, but payback
appears to be too long to entice most facility owners. The Southeastern states historically
score very low in ACEEE’s annual Scorecard, indicating that the states in general lack
substantive policies to encourage energy efficiency, including CHP. North Carolina is the
exception to this rule. Anecdotally, it is also apparent that certain utilities in the Southeast,
including Entergy and Southern Company, are viewed by CHP project developers as
particularly unfavorable to CHP.

e The Midwestern U.S. also has generally poor spark spreads. It relies heavily on cheaper
coal-fired power plants for its power, and has average electric rates and natural gas prices.
The Midwest, too, has substantial industrial loads. Ohio is second only to Texas in total
industrial retail electricity sales, and is joined by Indiana, lllinois, and Michigan in the top ten
(EIA 2010b). Those same four Midwest states also rank in the top eleven states with the
highest industrial energy consumption (EIA 2010d). Midwest states generally score in the
middle of ACEEE’s Scorecard, although the Midwestern Governors Association has
identified CHP as an important energy efficiency and job creation tool for the region. In
addition, two states—Ohio and lllinois—have ranked particularly high in the CHP policy
category (Molina et al. 2010). However, a general consensus among CHP developers in the
Midwest is that the region has been particularly hard hit by the economic recession, and
potential hosts are therefore very hesitant to invest in new capital projects at the moment.

e The Mid-Atlantic U.S. has been viewed recently as a growing market for new CHP
projects, thanks in large part to the easing of unfavorable regulations in the area, high
electricity prices, and significant grid congestion issues (EIA 2010a). These states have
recently received high ranks in ACEEE’s Scorecard, and have benefited from their inclusion
in the PJM Interconnection, the regional transmission organization that led an
interconnection working group to define uniform interconnection standards for generators
within the PJM “footprint.” These standards are used in lieu of other utility-based standards
in many of the utilities in the PJM region, and are viewed as favorable to CHP systems by
developers and supporters (PJM 2009). Additionally, the Marcellus natural gas shale
discovery, if proven to be as large as anticipated, may well stabilize natural gas prices in the
region for years.

e The Northeastern U.S. has traditionally been viewed as a more amenable market for CHP,
due to more favorable spark spreads, more aggressive energy policies, and more
progressive energy utilities. The Northeast has some of the highest electricity rates in the
country, and certain states, such as New York and New Jersey, have very high commercial
energy loads, which lend themselves well to CHP (EIA 2010a, 2010b). The Northeastern
states have historically ranked very high in ACEEE’s Scorecard, and very high in the CHP
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policy category as well (Molina et al. 2010). The Northeast was also the first region of the
U.S. to initiate a cap-and-trade mechanism for greenhouse gases with the Regional
Greenhouse Gas Initiative (RGGI). RGGI goals as well as transmission and distribution
constraints in the region have helped move Northeastern regulatory bodies and utilities
towards more aggressive energy efficiency goals, further benefiting the CHP market.

e The Northwestern U.S. has been viewed by many in the CHP community as a neutral to
negative ground for CHP. While some policies exist to support CHP, the economics are
often quite unfavorable. An abundance of hydropower has created poor spark spreads in
the area, as the Northwest enjoys the cheapest electricity rates in the country (EIA 2010a).
Washington and Oregon have scored well in the CHP category of ACEEE’s Scorecard,
while Montana and Idaho have consistently scored below average (Molina et al. 2010). The
Northwest does not have a particularly large industrial load, but it does have a large forest
products industry. Wood, wood waste, and other biomass products fuel the vast majority of
CHP projects in the region (ICF 2010).

e The Southwestern U.S. has historically not been viewed by many CHP developers and
supporters as a strong CHP market, due in large part to its average electricity prices and a
lack of grid congestion challenges that, in other areas, serve to encourage CHP (EIA
2010a). California, as discussed in its State Profile on page 30, has been an exception to
this rule. The Southwest has average industrial loads, average natural gas prices, and
average ratings for its CHP policies in ACEEE’s Scorecard (Molina et al. 2010). It does not,
however, have much need for heating in many of its sectors, and thus the demand for CHP
systems is low, according to CHP developers and supporters who work in the area.

e The Gulf Coast region is an active CHP market. Texas and Louisiana alone contain over
25% of all CHP capacity in the U.S. (ORNL 2008). This is due in large part to the energy
requirements of the large petrochemical industry in the area. In Texas, where the electricity
market is mostly deregulated, CHP projects can sell their power to a wide variety of end-use
customers, competing with more traditional generators in the process. While Texas has
ranked highly in the CHP chapter of ACEEE’s Scorecard, Louisiana has traditionally ranked
very low. In this case, the business case for CHP has historically been strong enough to
overcome some substantial regulatory barriers, but developers report that many projects
today remain “on the drawing board” in that state.

Differences across regions impact the attractiveness of CHP projects. So, too, do differences across
sectors of the economy. As mentioned earlier, applications with longer time horizons, such as hospitals
and other large institutions, are more willing to take on the long-term economic payback of a CHP system.
Developers noted that the healthcare industry has seen a significant increase in CHP development lately.
In part this is due to the increased digitization of the health care industry, requiring that more and more
equipment and record-keeping computers be available 24 hours a day. These systems require
redundancy, and CHP can offer that as well as day-to-day operational savings.

Other fuels beyond natural gas represent a growing segment of the CHP market, according to
developers. A surplus of certain types of fuel—such as beetle-kill wood in the Mountain West—is being
identified as states work to satisfy their internal goals for renewable energy production. “We are trying to
figure out how to access and utilize fuels that are present and cheap,” explained one developer from the
region. Animal waste, particularly at food processing plants throughout the Southwest and Midwest, is
being seen as another long-term fuel opportunity for CHP projects located in close proximity to animal
operations.

Beyond those few facilities with an abundant and cheap local fuel supply, the private sector is not
currently being viewed by developers as a prime target for CHP installations. Public sector buildings,
which are increasingly subject to energy or greenhouse gas reduction goals and mandates, are attractive
to many developers around the country. In feedback for this report, CHP developers mentioned a number
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of CHP projects that had recently been killed or delayed. They were almost always projects in the private
sector, and public sector projects represented the few bright spots on CHP developers’ horizons.

Incentives

A number of states offer financial incentives in the form of grants, bonds, rebates, tax credits, and loans
for developers or owners to install new CHP systems or retrofit existing systems with CHP. Financial
incentives on both the state and federal levels have, in many cases, effectively led to increased
installations. Among the developers and supporters that provided background for this report, there
appeared a wide range of opinions regarding which incentives are best, and how they are best used to
encourage CHP and help CHP projects overcome barriers. This section will not attempt to describe all the
different types of incentives or the merits and drawbacks of each. It will, however, describe some of the
types of incentives greatly impacting the CHP market today, and discuss how they are being used.

Financial incentives for CHP can be viewed in two ways: 1) they can be used to make the economics of a
project more favorable, increasing the likelihood of the project’'s execution; or 2) they can be used to
mitigate the existing regulatory barriers—to defray the costs of interconnection studies and fees,
compliance with emissions standards, and other fees and procedures. The removal of regulatory barriers
can therefore inherently enhance the economics of a project, and perhaps in some cases obviate the
need for financial incentives. However, in many cases, incentives are still needed for making CHP
reasonably cost-effective. In states with unfavorable spark spreads, even if all unnecessary regulatory
barriers were removed, incentives could still play a critical role in making CHP projects economically
attractive to achieve a state’s environmental and energy goals. Most developers noted that the path to
market transformation for CHP is a combination of good regulation, coordinated financial incentives, and
sufficient education and marketing.

Tax Credits and Feed-In-Tariffs

The state-level incentives that CHP developers and supporters most frequently cited as helpful were
investment tax credits and production credits. One particular tax credit, a 35% renewable energy tax
credit in North Carolina, is already garnering substantial interest among CHP developers, as the credit
was expanded to include CHP in 2010. Tax credits were noted to be very useful to third-party investors
and others investing in CHP systems because they are a reliable source of savings and can easily be
worked into a pro forma statement or other forward-looking business plan. “With a tax credit, you're
assured that it’s there,” said one developer. “With other types of incentives, you don’t get that guarantee.”

Of course, to take advantage of tax credits, an entity must have some tax liability. Some businesses,
having already taken advantage of numerous tax credits offered by local economic development entities,
find themselves with little remaining tax liability. In these cases, tax credits for energy improvements have
not been as instrumental in moving CHP projects forward. Tax credits are also not useful to tax-exempt
nonprofit institutions, including universities and hospitals, which have no business tax liabilities. In these
kinds of situations, partnering with third parties can help create business entities that can take advantage
of tax incentives. Production credits, such as New York’s per-kWh Existing Facilities Program, were highly
regarded by developers and were also viewed as a very reliable source of savings. Developers in New
York cited such credits as critical in making New York's CHP market one of the most attractive in the
nation.

As noted in the previous section, the federal government provides an investment tax credit—a 10% credit
against business taxes—that is viewed by developers and CHP supporters as important, but not a “game
changer.” The federal tax incentive does not leverage additional money the way upfront payments, loans,
or grants do, according to some developers. This argument can be made about all tax incentives, as the
developer or system owner still has to acquire the upfront cash outlay for the project, and then earn the
tax credit on future business taxes. The federal tax credit was expanded and enhanced by 2009 federal
stimulus legislation, as discussed below, but these improvements are time-limited. After 2010 they will
diminish greatly (ARRA 2009).
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The other type of guaranteed incentive developers were keen to discuss was a feed-in-tariff (FIT). A FIT
is a long-term contract a generator may enter into with a utility to have the generator's power purchased
at a set rate. Like a production credit, a FIT pays a CHP system a set amount per kWh produced.
However, unlike a production credit, a FIT locks in a rate for years; giving a CHP developer substantial
assurance that the CHP project will earn a certain premium on produced power over the years. FITs have
long been used in European countries to encourage mid-sized CHP systems, but have not historically
been used in the U.S. Today, only California has attempted to establish a true FIT, and only the
Sacramento Municipal Utility District (SMUD) has developed a FIT specifically for CHP. The SMUD
program was very popular and is now closed to new contracts due to oversubscription (SMUD 2010).
Developers indicated that anticipation for new FITs is very high, and that mainstream use of FITs as
policy tools would dramatically strengthen the entire U.S. CHP marketplace.

Loans and Loan Guarantees

Loans and loan guarantees are a popular offering at the state level to encourage CHP and other
renewable energy and energy efficiency investments. CHP developers universally agreed that loan
guarantees are “almost as good” as loans themselves, in the words of one developer. “It's the perfect
thing for an economic development entity to do,” noted another. States tend to favor offering loans
because there is relatively little cost to the government in lost revenue as tax incentives, and it is easy to
partner with existing banks and development authorities to issue the loans or loan guarantees. Though
loans and loan guarantees are never enough to move a CHP project forward that would not have
otherwise been a success, they are seen by developers as very useful, particularly in the current
economic climate, when financing can be hard to secure. States also favor loans because most of the
CHP projects that apply for loans are sound projects. Several state program officers noted that the risk of
default is very low, as the projects have usually been well vetted by the time they seek a loan.

One idea expressed by several CHP developers was to develop loan programs with very long time
horizons. A typical energy efficiency loan program has a 10-year repayment period and a project cap of
well under $100,000. CHP developers were interested in programs with longer repayment periods and
larger project caps. Loan programs are prevalent, but are often limited in their maximum loan amount. As
noted before, CHP projects can be very expensive, and a local loan program will typically not be big
enough to make a significant impact on a CHP system.

Net Metering

CHP systems are rarely able to take advantage of net metering policies, which allow CHP owners to
receive credit against their electricity bills for the electricity generated by a CHP unit and delivered to the
grid. This is most often due to limitations on project size or project technology embedded in the net
metering regulatory language. Currently, 16 states and the District of Columbia have net metering policies
in place for some form of CHP. Subtle differences exist among states, such as whether credits can be
carried over from month to month. Actually having net metering policies in place is more important than
the details of the policy, developers say, because a net metering standard provides an avenue to officially
approach a utility, and compels utilities to develop interconnection standards for net metered energy
resources.

Net metering “makes things easier,” according to some developers, but is typically only applicable to
small or renewable-powered CHP units. Such policies can make a difference for smaller systems, but will
not, by themselves, make a borderline CHP project economic.

Grants

The most widely noted grant program by CHP developers and supporters was the funds distributed by the
DOE under the American Recovery and Reinvestment Act of 2009 (ARRA). Under this program,
approximately $100 million was awarded to CHP and waste heat recovery projects, and a small number
of CHP projects was able to move forward that would likely have not otherwise been implemented,
according to developers familiar with some of the awardees. Interestingly, some developers noted that
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the short-term ARRA grant program actually temporarily stalled the deployment of CHP systems around
the country, as applicants awaited notification of their selections. But applicants did note that they
generally received news about whether or not they were selected for the grant in a timely manner.

The ARRA money has been entering the CHP marketplace slowly. Projects that were awarded funds are
now just beginning to break ground, or are still in the preliminary planning stages. It remains to be seen
what the impact of the ARRA funds will be on the CHP market, but it is clear that interest in the program
was widespread among CHP developers. According to those familiar with the program, the program was
substantially oversubscribed, and the vast majority of applicants were thus denied funding due to a finite
amount of resources. However, the interest and enthusiasm for government support of CHP projects was
notable among the developers and supporters. “Anytime the federal government throws money at CHP
projects, it's a big deal,” said one developer.

Developers also expressed substantial support for the Section 1603 payments for energy property in lieu
of tax credits (United States Treasury 2010), which is another special short-term program authorized
under the ARRA. The fact that payments under this plan are made up front, instead of as tax credits to be
enjoyed after the capital costs have already been incurred, significantly reduces the challenge of securing
financing, as any amount to be financed is reduced by the amount of the Section 1603 payment. It
therefore also reduces the overall cost of a project, because the developer or owner does not have to
incur the cost of capital when securing the upfront financing covered by the payments.

According to one developer, these payments, and the presence of grants for CHP in general, has “been
huge” for the continued development of new projects. Other CHP stakeholders agree. Section 1603
payments will revert back to the standard 10% federal investment tax credit once the ARRA payment
program ends at the end of 2010.° According to CHP developers, the termination of the special program
will impact the CHP market. According to one developer, the standard tax credit amounts to “the same
amount of money [as the ARRA payments] with half the impact.”

Portfolio Standards

The inclusion of CHP and waste heat in an energy portfolio standard has traditionally been viewed by
CHP supporters as important in strengthening the CHP market. This inclusion usually comes in the form
of an energy efficiency resource standard (EERS) or an alternative energy portfolio standard that includes
CHP or waste heat recovery as qualifying resources. When CHP or waste heat is included in an EERS, it
means the state requires regulated utilities to meet some percentage of future energy use with CHP or
waste heat. Sometimes CHP is specifically called out and assigned a percentage of future use, and other
times it is part of a large group of technologies that may all count towards a certain required percentage.
To date, 18 states allow some sort of CHP or waste heat to qualify as a resource for a state energy
efficiency or alternative energy standard (Molina et al. 2010).

According to developers, CHP’s inclusion in a state’s EERS or other portfolio standard does not yet have
a substantial market effect. “We haven’t seen this make a very big impact,” said one advocate in the
South. The policy is generally viewed as having no teeth, in part because so many portfolio standards
have only been in place a few years. Most of these policies have set goals 5, 10, or even 20 years into
the future, so the impact on the current CHP market has been minimal. All CHP developers agreed that
such policies could make bigger impacts years from now, when resources prioritized in EERS policies
become worth more to utilities wishing to meet their goals.

Some developers said that state portfolio standards could be altered to better encourage CHP. They
noted that because CHP is typically bundled into the same resource category as other energy efficiency
investments, it does not benefit very much from inclusion in an EERS. Energy efficiency investments are
generally cheaper than CHP from a first-cost perspective, so utilities prioritize them. Developers said that

% The Section 1603 payments in lieu of tax credits can be taken for energy property placed in service in 2009 and 2010. The
payments may be taken through 2017, depending on the type of energy property placed in service. More information about this
program can be found at http://www.treas.gov/recovery/1603.shtml.
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a separate tier specifically dedicated to CHP and waste heat resources would be one way to ensure that
CHP represented a specific percentage of future energy use.

CHP is sometimes included as an eligible resource in Renewable Portfolio Standards (RPS), but often
only renewable-powered CHP or strict “waste heat” is allowed as an eligible resource. Developers said
that an ideal method to encourage all forms of CHP would be to include renewable-powered CHP and
waste heat in an RPS and include new fossil fuel-fired CHP in an EERS.

What Role Should Incentives Play?

While incentives clearly appear to play an important role in encouraging CHP development, it appears
they are most effective as a complement to other efforts to remove market barriers. Tax incentives and
production credits, as well as feed-in-tariffs, have the ability to move markets locally. However, “Incentives
don’t necessarily translate into a market for your power,” noted one developer, so there is a limit to what
incentives can do for a project’s bottom line. While incentives can make a state more attractive for CHP
projects, they will not by themselves greatly enhance the economics of a project. Few projects appear to
have advanced solely due to the presence of incentives. Incentives do not directly remove regulatory
barriers, but they can help mitigate the increased costs presented by those barriers. The incentives that
were viewed as “substantial” by developers and supporters have clearly impacted the CHP markets they
serve, according to the developers who work in those markets.

Among the incentives currently in place, some developers found flaws in the way they are administered
and how they impact projects. “Competitive grants do us no good,” said one developer, referencing the
seemingly endless paperwork required for application. Like others discussing the impact of the ARRA
grants, this developer noted that once a grant has been solicited, the CHP project is effectively stalled,
awaiting notification from the grant-awarding party. “It stalls the project, sometimes for years,” especially if
the project ends up not receiving the grant in question. Developers find themselves back at “square one,”
seeking the funding or financing that they had anticipated the grant to cover.

In addition, incentives appear to be rarely directed at the very early stages of project development.
Multiple CHP developers noted that grants to help fund project feasibility studies are in short supply.
“Nobody wants to finance that,” said one developer, despite the fact that economic modeling and financial
analysis help improve projects and maximize their economic return before any ground is broken.
According to these developers, grants or funds that would help pay for feasibility assessments are too
risky for most traditional financing sources, because many projects are ultimately deemed uneconomic at
the end of a feasibility assessment.

CHP developers also noted that many incentives are “here one year, gone the next.” This lack of
persistence makes developers leery of planning CHP projects around incentives. In particular, developers
cited incentives in Connecticut and California as ones that had been in place during project conception
but were not renewed by the time the project was ready to break ground. “That really threw things off in
the market,” said one developer, of the cancelled 450 per kW grant for base load distributed generators in
Connecticut.

Some CHP supporters have expressed concerns that the presence of incentives can distort the market.
CHP supporters noted that they were aware of many uneconomic projects that sought ARRA funding.
These projects were generally not awarded funds, suggesting that the ARRA grant program rightly
declined to fund projects that did not make long-term economic sense. When sized correctly and matched
with an appropriate thermal load, a CHP system can make good economic sense, even in areas with
cheaper power or more expensive fuel. But a CHP project that is poorly sized or a poor fit for a given
facility will have a difficult time appearing to make economic sense, even with incentives.

Financial incentives can help overcome borderline economics, but they cannot overcome very bad

economics. And while financial incentives for CHP may indeed encourage development, they are not
sufficient alone to create a favorable market for CHP.
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Other Barriers

The economic and financial realities of CHP projects play a key role in whether CHP projects are
developed. Rather, the removal of regulatory and market barriers is often fundamental to the successful
implementation of CHP systems. As noted in the Economics sections, giving CHP projects greater access
to a market for their excess power is one way to make more CHP projects economically sound in the long
run. Removing in-place barriers is another way to reduce overall project costs and increase the long-term
return on investment. This section discusses the barriers most discussed by CHP developers and
supporters as impacting the current CHP market.

Carbon Regulation Unknowns

The specter of future carbon dioxide regulations or a cap-and-trade system is one of the main reasons
developers cite for an increased interest in CHP over the past few years. Many companies have begun to
consider investing in CHP for the first time in order to satisfy corporate mandates for energy efficiency
and/or greenhouse gas reductions. However, now that a federal cap-and-trade scheme appears very
unlikely, facilities are simply waiting to determine what impact other potential regulations on carbon
dioxide and criteria pollutants will have on their business operations. Some CHP developers said that
their standard practice is to integrate a theoretical price of carbon into project proposals, even though
such hypotheticals cannot be integrated into a project’s financial forecasts. One developer said that he
encourages clients to take a long-term approach to investing in CHP. “Carbon will eventually be the
biggest [economic] impact on these systems, second only to the cost of money,” he said.

For now, though, developers report that many facility owners are sitting back and waiting to see what
transpires over the next few years in pollution regulation. They are unsure how efforts like the Western
Climate Initiative and the Regional Greenhouse Gas Initiative will ever truly impact their facilities, given
the lack of clarity of how the U.S. Environmental Protection Agency (EPA) will decide to regulate
greenhouse gases under the Clean Air Act. Developers and supporters alike are awaiting a clearly
delineated outline of how policies encouraging carbon dioxide reductions and other environmental
benefits of increased energy efficiency will impact CHP projects’ bottom lines.

Regulatory Bodies

Utility regulatory commissions are frequently responsible for determining how regulated utilities can spend
public funds on energy efficiency and renewable energy programs. Typically, these commissions require
that energy efficiency programs, which usually house any CHP programs or incentives, must satisfy some
type of cost-benefit test. Total resource cost (TRC) is a common test, executed to ensure that the present
value of an energy efficiency investment is greater than the present value of the cost of implementing the
investment. The TRC test is actually quite complex, but suffice it to say that CHP projects and programs
regularly fail TRC tests. This is due largely to the long time period over which CHP projects recoup their
costs. Generally, there are smaller energy efficiency projects that are easier to execute and cost less per
kWh saved than CHP.

CHP supporters argue that the full benefits of CHP—including benefits that are realized years down the
road—are not incorporated into a TRC test. Long-term benefits to system reliability as well as a
decreased need for new large-scale generating plants in the future are two of the long-term benefits not
often factored into a TRC test. Supporters thus argue that CHP is far more beneficial than a TRC test
would indicate. They further argue that CHP should not have to satisfy a TRC test (comparing it to much
cheaper and smaller energy efficiency projects) and should instead be prioritized in and of itself.

These arguments represent one of the biggest barriers to CHP: CHP, as far as policies are concerned, is
often effectively “homeless.” Because it is often powered by fossil fuels, CHP rarely fits into renewable
energy programs. Because it supplies electricity and is larger and more complex than simple energy
efficiency measures, it rarely fits into standard utility or local energy efficiency programs. Sometimes it is
treated simply as a “fuel switching” measure and not as an improvement of any sort. There are only a
handful of true “CHP programs” among utilities and state energy efficiency programs. These programs,
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such as those administered by the New York State Energy Research and Development Authority, help
bolster local CHP markets significantly. But these dedicated CHP programs are rare, and CHP supporters
believe state regulatory commissions could do more to prioritize and foster such programs.

Interconnection

Interconnection, which is the process of connecting a CHP system to the local distribution or transmission
grid, can be a substantial barrier to CHP deployment, especially for smaller (under 5 MW) CHP projects in
areas without an interconnection standard. Though widely accepted engineering standards for
interconnection exist, CHP developers still find that many utilities can make the interconnection process
very cumbersome and expensive. States that are interested in encouraging CHP and other types of
distributed generation have developed their own interconnection standards to which the state’s regulated
utilities must adhere. To date, 31 states and the District of Columbia have developed interconnection
standards that delineate how to interconnect at least some CHP systems of varying sizes (Molina et al.
2010).

When an interconnection standard is in place, it gives a CHP developer an official avenue to apply for
interconnection with the local utility. It also provides an official platform on which to bring grievances
against a utility to the state’s regulatory commission, should the utility fail to adhere to the state’s
regulations. Some states offer special expedited interconnection processes for the smallest CHP projects,
which, according to one developer, “confers the full benefits of the idea behind an interconnection
standard.” Interconnection standards give developers some level of assurance that a utility will not act
capriciously in considering an interconnection request.

CHP developers and supporters indicate that interconnection can still be a “big pain” for numerous CHP
projects, even in states with standards in place. This appears to be a result of the additional equipment or
engineering studies a utility may require before it approves interconnection. These kinds of additional
requests often fall well within the existing standard, so CHP developers do not have much recourse to
challenge such additional requirements. Though utilities may be technically adhering to the “letter of the
law” on interconnection, they may not be adhering to the spirit.

“If the utility wants to make interconnection a pain, they will do everything they can to make it a pain,” said
one developer. “But they’ll also make it easy if the CHP system is somehow beneficial to them.” The
interconnection process can deeply color the experience of instaling a CHP system. One Midwest
developer said that after successfully interconnecting a CHP system after years of back-and-forth with a
very uncooperative utility, his customer told him, “I love this CHP system. It's doing exactly what | thought
it would do. But | would never do this again.”

Interconnection does not appear to be as much of a barrier to large projects as it is to small ones. Large
projects, by the time they apply for interconnection, have generally already discussed interconnection with
the utility and can anticipate the additional studies or equipment the utility may require. The additional
requirements made by the utility account for a much smaller percentage of the total cost of a larger
project, and are easier for the developer to incur. Additionally, some of the largest projects, such as those
over 20 MW, are often subject only to the interconnection standards promulgated by the Federal Energy
Regulatory Commission, as they so often interconnect directly to transmission lines instead of distribution
lines. The FERC standards are the same across the country and relieve developers from dealing with the
vagaries of interconnection with the local utility.

In contrast, complying with interconnection standards and meeting additional equipment or study
requirements can be a financial burden for smaller CHP projects. “A $50,000 interconnection study may
not be a big deal for the big guys, but that'll kil a small project,” said one developer. Generally,
interconnection for a smaller system can succeed if a developer puts enough time into the process.
However, the path to success is often expensive and time-consuming. Many developers say that at some
point they will just decide “it’'s not worth it” to continue to pursue interconnection.
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However, there is good news to report. In general, CHP developers and supporters said that
interconnection procedures seem to be easing across the country. Utilities that were viewed as “bad”
interconnection partners have, to some degree, improved their interconnection processes and business
practices. In part, these changes are due to Section 1254 of the Energy Policy Act of 2005, which
required states to consider interconnection standards for small generators. The outcome of this
requirement was that state regulatory bodies across the country opened dockets to consider
interconnection, which gave CHP supporters and developers an opportunity to espouse the benefits of
CHP. While interconnection remains a barrier for certain projects, it appears that slow and steady
progress is being made.

Utilities

Throughout this research, CHP developers and supporters indicated that one of the biggest hurdles
facing new CHP projects today is uncooperative electric utilities. These companies and utility districts are
especially concerned with protecting their business interests and are understandably hesitant to support
projects that will reduce their revenues or otherwise threaten their business models. However, some
utilities are more amenable than others, and utilities that have some external incentive to support CHP—
efficiency requirements from regulators, grid constraints that could be eased by CHP, etc.—tend to be
better partners for CHP projects.

“Personally, | think utilities are the problem,” said one developer in the Southwest. “Utilities worry about
losing load to CHP, but with a new building development, they're not losing the load—they don’t have it
yet.” This opinion was echoed by many other developers and supporters, who argue that in new building
developments, utilities should have to compete with CHP on efficiency. “They can’t beat my heat rate,”
said one developer. “The only way they’ll let me play in the market is if they're desperate for power
themselves.”

There are several ways utilities can work to frustrate, stall, or even kill CHP projects. These include:

e Creating onerous and opaque interconnection requirements, and failing to adhere the spirit of
laws governing utility behaviors by causing unnecessary project delays or roadblocks

o Offering special discounted electric rates to facilities considering CHP and thus harming the
project’'s payback period and value to the facility

¢ Requiring that any CHP projects be owned by the utility and thus reducing the economic
benefit to the project-owning facility

Developers working in each state note that they are aware of which utilities are easier to work with than
others. In some states, certain utilities are known to be “non-starters” and few, if any, CHP projects are
proposed for their service areas. “Why waste my time with them?” asked one developer. “They’re too
difficult to work with, so | take my business elsewhere.” Developers know that it is fruitless to work to
expand their business into areas served by these difficult utilities.

In part, the regulatory commissions in each state have the authority to develop incentives for utilities to be
more open to CHP. These incentives can include alternative utility structures in which utility revenue is
not directly linked to the amount of electricity sold. It can also include directing public funds specifically
toward CHP projects and programs, and requiring that CHP incentives and technical support be offered in
conjunction with other energy efficiency or renewable energy programs.

Because regulatory commissions have little to no control in the operations of municipal utilities or
cooperatives, developers said that working with municipal utilities or cooperatives can sometimes be a
“crapshoot.” Generally, developers find municipal utilities to be fairly progressive in their environmental
goals and most concerned with which energy resources are truly best for the community they serve. They
also find that municipal utilities tend to follow the lead of IOUs in the area.

19



Challenges Facing Combined Heat and Power Today, © ACEEE

Permitting

In addition to dealing with interconnection standard requirements, there are other permits and regulations
that CHP systems are subject to. These can include:

Air emissions regulations

Fire department permits (for natural gas lines)
Buildings permits (for construction)

Noise regulations

In general, satisfying these various permitting processes—including the requisite legal fees—can amount
to 2 to 3% of project cost for medium-to-large projects. However, for very small systems, these costs can
sometimes represent 10 to 15% of the cost, effectively killing a project if one particular permitting process
becomes too expensive or too daunting. Developers indicated that these challenges become much bigger
portions of total projects costs for projects under about 3 MW.

These costs are upfront project costs, “so someone has to pony up the money before anything can
actually be built,” said a developer. There is some risk involved in paying for permitting processes,
because a project could be halted indefinitely at any time. “The fees themselves aren’t that bad,”
explained one developer. “But the time and effort you spend modeling your system’s emissions can be
expensive.” Certain regulations, like building codes, do not explicitly outline how to work with CHP
systems, so a developer working for the first time in a certain municipality or state may not know what to
expect.

One developer suggested that permits, especially those for air emissions, be developed like
interconnection standards, with clear paths and time lines and fees explained outright. Developers said
that these permitting processes can often take up to two years to complete before any construction can
begin.

Interestingly, satisfying air emissions regulations did not appear to be a significant barrier, according to
CHP developers. “Permitting may not seem like a big issue,” said one advocate, “because so few projects
actually get to that point.” Most CHP developers indicated that they have a working knowledge of all
applicable air emissions regulations for each region in which they work, and so will steer clear of
particular technologies or project designs that they know will not satisfy local air regulations.

It may be that certain air regulations influence which kinds of CHP projects are even considered at the
beginning of a project’s lifespan. “Permits basically set the fuel mix” of an area, said one developer. No
project will be developed that exceeds permit levels, so in-place emissions regulations greatly color which
kinds of CHP technologies are considered in any given location. Existing industrial facilities are keenly
aware of what kinds of activities may trigger a review under the Clean Air Act, and prefer to avoid those
activities if possible. Installing a new CHP system can trigger such a review, but many industrial
companies calculate that the costs are worth it in the long run. Since larger CHP projects generally emit
greater amounts of emissions, larger projects are often more burdened by emissions regulations. An
advocate in California, which has some of the strictest emissions regulations in the country, noted that
there has been a slowdown in large projects—greater than 20 MW—since the emissions rules came into
effect in 2007.

As possible greenhouse gas regulations are considered at the local, state, and federal levels, developers
are particularly concerned that CHP will be unfairly treated in new regulations. CHP sometimes increases
the emissions onsite, but due to its high efficiency, reduces the overall emissions in a given region.
Output-based emission standards recognize this reality and give CHP systems credit for the higher
efficiency of their power output. Some states have output-based emissions in place for certain pollutants,
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and CHP developers and supporters are working to ensure that future air emissions regulations will be
output-based.’

Natural Gas

Natural gas, which fuels over half of all recently installed CHP systems in the U.S., is a largely
unregulated commodity whose price is set on the open market (ORNL 2008). Because CHP payback and
general economic attractiveness are based largely on how much the fuel to run the system will cost,
fluctuations in the natural gas market have historically impacted CHP project deployment (ORNL 2008),
especially in areas where centralized generation assets are largely fueled by resources other than natural
gas. The past ten years have seen large fluctuations in the price of natural gas (see Figure 1) and,
despite the fact that natural gas prices have been relatively stable for the past 20 months (EIA 2010a),
CHP developers note that potential CHP investors and host facilities still cite gas price volatility as a major
reason not to invest in CHP.

Figure 1. Historical U.S. Natural Gas Prices
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CHP developers note that it may take a while for would-be project owners to feel comfortable investing in
something so dependent on a previously volatile commodity. In some states and localities, discounts on
natural gas sales for CHP systems have served to reduce the impact of market volatility. Recently, new
shale fields have been identified across the U.S., lowering natural gas prices substantially and causing
investors across the utility industry to look to natural gas as a primary fuel for future growth (Casselman
2009). Until potential CHP owners also begin to view natural gas as a smart long-term fuel choice, CHP
projects will continue to suffer from concerns about the risks of natural gas.

* For more information about output-based emissions, visit the U.S. EPA’s Combined Heat and Power Partnership page on the
topic: http://www.epa.gov/chp/state-policy/output.html.
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Standby Rates

Standby rates, which are the rates an electric utility charges a CHP system’s host firm for additional or
backup power and backup system capacity, have the potential to ruin a project’s economics. These rates
are used to charge a facility for the power it buys for the following purposes: to supplement a CHP
system, when a CHP system unexpectedly goes down, and when a CHP system is taken offline for
scheduled maintenance.

Standby rates are often calculated on the assumption that a utility must brace itself in case every CHP
system in its service territory breaks down at the exact same time, which is not a realistic concern.
Standby rates are typically developed in close cooperation with regulatory commissions, and regulators
tend to require utilities to plan for worst-case scenarios in order to ensure that all customers can have
power if such a scenario does occur. In order to ensure that all necessary backup power can be provided
simultaneously, utilities contend that they need to build the infrastructure for it—that is, the transmission
and distribution wires to deliver the electricity. It is these kinds of additional investments in infrastructure
that are incorporated into calculations for standby power.

In many states, standby power charges can be exorbitant for CHP systems that have only needed utility
power once, for a few minutes, during the whole year. Utilities employ “demand ratchets,” which penalize
a company for one moment of high demand by ratcheting up the rate at which all subsequent standby
power is purchased. These kinds of practices are highly detrimental to the economics of some projects,
and frustrate developers and supporters across the country.

There appears to be substantial room for improvement. “Standby rates generally don’t tak