NATIONAL CHP RoADMAP

DouUBLING COMBINED HEAT AND POWER
CAPACITY IN THE UNITED STATES BY 2010

IN COOPERATION WITH

U.S. DEPARTMENT OF ENERGY
U.S. ENVIRONMENTAL PROTECTION AGENCY




A CALL TO ACTION

Energy price spikes, power outages, power quality problems, dirty air, global climate
change. All of these problems are hitting us at once at the beginning of the 21% century.
For example, electricity pricesin areas of California have tripled since last year.
Information technology industries require higher quality power than our infrastructure
can support. And while significant progress has been made we are still far from
conquering our environmental problems. Yet we have a solution to address all of these
simultaneously. Combined heat and power (CHP) can allow us to make progressin
solving all of these problems.

The following is the National CHP Roadmap, the culmination
of more than eighteen state, regional, national, and interna-
tional workshops, and numerous discussions, planning studies,
and assessments over the past two years. Of the many critical “ America heeds CHP
issues that have been identified, one point stands oqt. Because now more than ever.”
of the problems in energy markets today, unless action is taken
soon, the progress America has made over the last decade in
the economy and the environment could stall, or possibly even
reverse.

Simply speaking, the recent surge in energy demand is outstripping America's energy
supplies. In fact, severa of the energy problems that were only on the horizon when this
effort was begun are now reality. And most of the problems that were with us then are
still with us today. CHP is a proven technology and is one of our most cost-effective
sources of clean energy generation. As aresult, America needs CHP now more than
ever.

The development of this roadmap began at a national conference, the CHP Summit, held
on December 1, 1998. There the CHP Challenge was issued before an audience of more
than 100 executives from Federal and state government agencies, businesses and
industries, and non-governmental organizations from across America. The CHP
Challenge sets forth a goal to “double the amount of CHP capacity in the U.S. by 2010,
as compared to 1998 levels.” This means adding approximately 46 gigawatts of new
CHP installations by the end of the decade.

The United States Combined Heat and Power Association (USCHPA) is dedicated to
achieving this goal. For two years, the USCHPA led the CHP Vision and Roadmap
Process, which consisted of a series of workshops involving hundreds of individuals
from across the country and around the world in high-level discussions to raise aware-
ness about CHP and identify the steps needed to achieve the CHP Challenge goal. The
primary aim has been a“call to action” to CHP practitioners, policy makers, and others
to identify and eliminate the barriers to and expand the use of CHP in factories, com-
mercial buildings, schools, hospitals, government facilities, urban areas, and power
parks.

Now is the time to implement this roadmap and achieve the CHP Challenge. Please join
usin our quest to double the amount of CHP by the end of the decade. This roadmap
outlines arobust course of action to develop CHP across many fronts, with many
players. What is needed now is a commitment to accomplishing the goal. Towards this
end, the USCHPA is eager to work with all interested parties. The potentia national
benefits are enormous. Please contact us so we may work with you to advance CHP and
build a cleaner, more energy-efficient economy.

John Jimison
Executive Director

U.S. Combined Heat and Power Association {m\
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EXECUTIVE SUMMARY

This National CHP Roadmap* is the culmination of a wide array of industry-led activi-
ties over the past two years. The origin of these activities was a conference held in
Alexandria, Virginia, on December 1, 1998, where the “CHP Challenge” was initiated
by the U.S. Department of Energy (DOE) and the U. S. Environmental Protection
Agency (EPA) with the goal of doubling the amount of CHP capacity in the U.S. from
46 GW to 92 GW by 2010. The newly formed U.S. Combined Heat and Power Associa-
tion (USCHPA) accepted the CHP Challenge and agreed to launch a vision and roadmap
process to identify how to achieve this goal.

The purpose of this Roadmap is to organize all of the ideas

that have been developed over the past two years into a plan This Roadmap charts a
for action. Eighteen CHP workshops have been held in c

locations across the country to convene stakehol ders and course for doubli ng the
discuss problems and solutions. These workshops involved amount of CHP capacity in
almost one thousand individuals, representing equipment the United Sates by 2010
manufacturers, electric and gas utilities, energy services )
companies, architect and engineering firms, project devel op-
ers, Federal and state agencies, universities, national laborato-
ries, and public interest groups.

The DOE and EPA have been major supporters of the National CHP Vision and
Roadmap process. In addition, the DOE conducts a wide array of research, devel opment,
and demonstration (RD& D) programs in technology areas related to CHP such as
advanced turbines, microturbines, reciprocating engines, fuel cells, thermally activated
and humidity control equipment. In conducting this RD& D, technology plans, technol-
ogy transfer, and market assessments have been completed. EPA's support has included
are-evaluation of its methods to set emission standards. These efforts have provided
useful inputs to the CHP Vision and Roadmap process.

The culminating event was the National CHP Roadmap Workshop held October 12-13,
2000, in Baltimore, Maryland. This workshop brought together representatives from the
previous workshops to discuss the progress made and to chart the next steps. As aresult,
this Roadmap consists of a series of specific actions for raising CHP awareness, elimi-
nating regulatory and institutional barriers, and developing markets and technologies,
all aimed at achieving the CHP Challenge goal of doubling CHP by 2010.

MAJOR FINDINGS

The magjor findings of the National CHP Vision and Roadmap process include the
following:

e CHPisawin-win-win solution for energy users, energy and equipment suppliers,
and soci ety-at-large and produces measurable national benefits for energy efficiency,
environmental protection, and economic growth.

e The potentia for expanding the use of CHP in the U.S. is enormous. While CHP
plays an important role today, expansion possibilities exist in virtually every sector
of the economy, particularly industrial plants, commercial buildings, federal
facilities, and district energy systems.

1 A companion document — Combined Heat and Power (CHP): A Vision for the Future of CHP in the U.S—was

published in June 1999 and discussesthe major driversthat are shaping the future of CHP, the barriersthat are

interfering with CHP devel opment, and the strategic goal sthat need to be achieved. Thisdocument isavailablefrom

www.nemw.org/uschpaor DOE’sweb site www.eren.doe.gov/der/chp. -
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The possibility of achieving the CHP Challenge goal is doable, but certain regula-
tory and institutional issues need to be resolved, fast. These include grid intercon-
nection, environmental siting and permitting, utility policies and practices, local
building codes and standards, and tax treatment.

Because of the magnitude of the potential national benefits, and that many of the
most difficult barriers to CHP development involve regulatory and/or policy
solutions, an industry-government partnership of the type represented by this
National CHP Roadmap is the best framework to use for achieving the CHP
Challenge goal.

Implementation involves a high degree of coordination, partnerships, and leverag-
ing of resources among a wide variety of organizations across the country. Clear
identification of roles and responsihilities between the various participants is
paramount.

Proposed actionsto eliminate ACTION AGENDA

regulatory and insitutional

This roadmap consists of actions in three primary areas: (1)

barriersinterfering with CHP  awareness; (2) regulatory and institutional barriers; and (3)
are the center pi ece of this technology and market development. This action agendais

Roadmap.

summarized on page vii.

Raise CHP Awareness. There is a tremendous need to educate

citizens, business executives, and public policy makers on the

merits of clean energy generation the CHP way. Because of the wide variety of audiences
that need to be addressed, the strategy is multifaceted. The key elements of this strategy
include the following:

Strengthen existing efforts to build a more effective industry coalition dedicated to
CHP by joining forces among like-minded trade groups and companies to leverage
resources and sponsor targeted education and outreach campaigns

Support the expansion of existing CHP education and awareness efforts involving
Federal coordination, particularly those operated by DOE and EPA

Create new and support existing CHP awareness efforts by regional and state
groups

Eliminate Regulatory and Institutional Barriers. This set of actions is the centerpiece
of this Roadmap. There are CHP systems that are commercially viable today but that
developers have trouble getting installed because of roadblocks in siting, permitting, and
interconnecting. The key elements of the strategy are to:

Implement uniform interconnection standards across utility service territories and
states by supporting the standards development process of the Institute of Electrical
and Electronic Engineers (IEEE) and working to enable quick implementation of
that standard across the country once it is final.

Develop effective and competitively fair utility policies and practices including
standard commercial practices and business terms and conditions for utility-CHP
interconnections; development of “model” rate and tariff provisions for standby
charges, exit fees, and competitive transition charges, development of analysis tools
and case studies; and the quick and effective establishment of dispute resolution
processes.

Develop output-based emissions standards by working with the EPA in the analysis
of alternative technical approaches, development of guidance to state and local air
quality officials, and in the offering of technical assistance.



e Develop streamlined siting and permitting processes for CHP installations includ-
ing pre-certification of small, packaged CHP systems; development of permitting
guidance for local zoning, building, fire, and safety code officials; develop of
“model” codes for policy makers; and development of tool kits for developers.

»  Develop equitable tax provisions for CHP equipment so that depreciation schedules
and other tax treatments are comparable and consistent for CHP vis a vis other
power generation equipment.

Developing CHP Markets and Technologies. CHP currently accounts for approxi-
mately 40 percent of the nation’s non-utility generation capacity and 7 percent of total
generation capacity. Doubling CHP capacity by 2010 involves raising awareness and
eliminating barriers as mentioned above. It also involves concerted actions in each of
the four primary target market sectors to develop better technologies, integrated CHP
system packages, and strategies for selling those systems to potential end users. The key
elements of the strategy are to:

e Install 27 GW of additional industrial CHP capacity by replicating “best prac-
tices,” supporting the use of output-based emissions standards in more states and by
EPA, and in participating in cost-shared RD&D projects with Federal and state
government agencies in the areas of advanced industrial power generation, black
liquor and biomass gasification, advanced materials and combustion processes, and
advanced power €lectronics, communications, and controls.

National CHP Roadmap

» NATIONAL CHP INDUSTRY-GOVERNMENT PARTNERSHIP

RAISING AWARENESS » FEDERAL CHP COORDINATION AND OUTREACH

> REGIONAL AND STATE COORDINATION AND OUTREACH

» OUTPUT BASED STANDARDS

ELIMINATING REGULATORY » STREAMLINED SITING AND PERMITTING

AND » UNIFORM INTERCONNECTION

» FAIR UTILITY PRACTICES

INSTITUTIONAL BARRIERS

> EQUITABLE TAX TREATMENT

» COMMERCIAL BUILDINGS

» INDUSTRIAL MANUFACTURING AND PROCESSING PLANTS
DEVELOPING CHP

MARKETS AND
TECHNOLOGIES

> FEDERAL AND STATE GOVERNMENT FACILITIES

» DISTRICT ENERGY SYSTEMS, POWER PARKS,
AND MUNICIPALITIES

46 GW OF NEW
INSTALLED CHP cAPACITY

L3 TRILLION BTUS/YEAR
LOWER ENERGY USE

$5 BILLION ENERGY
COST SAVINGS

O.4 MILLION TONS/YEAR
LOWER NOX EMISSIONS

O.9 MILLION TONS/
YEAR LOWER SO2
EMISSIONS

35 MILLION METRIC TONS
LESS CARBON EMISSIONS

2000 2005

2010
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Install 8 GW of additional buildings cooling, heating, and power capacity by
implementing the BCHP Roadmap; conducting a coordinated outreach campaign to
educate architects, building designers, and local building and other code officials
about BCHP; providing “SWAT” team technical assistance to those interested in
installing BCHP systems, and participating in cost-shared RD& D projects with
Federal and state government agencies in the areas of packaged system integration,
power electronics, communications and controls, fuel cells, microturbines, recipro-
cating engines, and thermally activated cooling and humidity control equipment.

Install 8 GW of additional district energy capacity by expanding education and
outreach efforts to municipal and community governments, college campuses, and
military bases; providing “how-to” guidebooks to those interested in installed
district energy systems; and advocating more demonstration projects of innovative
applications in power parks, communities, “brownfield redevelopment”, and public
housing projects.

Install 5 GW of additional CHP capacity in federal facilities by working with the
Federal Energy Management Program (FEMP) and federal sites to identify new
sources of funding for the installation and operation of CHP systems; conducting
assessments of CHP opportunities in federal facilities nationwide; working with
FEMP to provide technical assistance to facility managers interested in installing
CHP systems; and conducting case studies to demonstrate all forms of CHP in
Federal facilities across awide range of building types, agencies, and regions of the
country.
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INTRODUCTION

THE SITUATION TODAY

The nation has been experiencing one of the longest periods of sustained economic
growth in U.S. history. During this period, significant progress has been madein
addressing some of the nation’smost pressing environmental challenges. For
example, the U.S. EPA reports that emissions of certain air pollutants have
measurably declined since the late 1980s.2 As aresult, the once strongly held

belief that it isnot possibleto improve the environment
without slowing the economy has been provenfalse.

Unfortunately, even with the progress that has been made,
problemswith energy and the environment are back on the
front pages and rapidly rising to the top of the public’'s
policy agenda. Perhapsit can be said that the robust
economy has become avictim of its own success, for the
expanding economy hasled to asurgein energy demand,
particularly in the demand for electricity to power the
burgeoning e-commerce sector. Thisin turn has put the
energy supply sector under stressto respond. So far, the
response has not been smooth. This past summer, for
example, Californiaexperienced unprecedented el ectricity
price spikes and severe power supply constraints. Natural
gas prices are also on therise, and supplies of home
heating oil are expected to be tight thiswinter aswell.

In addition, whileit is evident that progress has been
madein cleaning up the environment, most of the
country’s urban centersremain classified as “non-
attainment areas.” To improve air quality and comeinto
compliance with the Clean Air Act, many states and local
jurisdictions are searching for clean power generation
solutionsto lower environmental emissions.

The bottom lineissimple: Without immediate action to

CHP — WHAT's IN A NAME?

Combined heat and power. Cooling, heating,
and power. District heating and cooling.
District energy systems. Cogeneration.
Buildings cooling, heating, and power.
These are similar terms for a single concept
known for morethan acentury. In converting
fuel to electricity, approximately two-thirds
of the energy input is released to the
environment during the conversion process
and not used for productive purposes.
Technologies that use this “wasted energy”
for making steam, heating water, or
refreshing a desiccant humidity control
device are known as CHP systems. CHP
makes greater use of the fuel inputs by
producing multiple products— el ectricity and
usable thermal energy. The average
efficiency of the typical power plant in the
U.S. is approximately 33 percent; however,
CHP systems can reach efficiency levels of
70 percent or greater. CHP is considered by
many as the best pollution prevention
practice in the energy generation industry.

addressthe problems, the recent record of economic and environmental success

will stall, or possibly even reverse.

NATIONAL PROBLEMS — NATIONAL NEEDS

Our country faces many energy problemsthat must be overcome in order to
continue our economic and environmental successes of the past decade.

Reliability of the Electric Grid. Approximately 15,000 power plants deliver
more than 3 trillion kilowatt-hours (kWh) of electricity annually with
approximately 99.7 percent (almost “three nines”) reliability. Three nines means
about 8 hours of outages per year for the typical customer. Hospitals,
telecommunications centers, airports, and critical fire and safety facilities have

2U.S. Environmental Protection Agency, National Air Pollutant Emission Trends, 1900-1998, August 2000.
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required morethan three ninesfor years. The burgeoning e-commerce sector
operates equipment that is said to require “six nines’ of reliability, or 30 seconds
of outagesayear. Our current power grid simply can not keep pace with these
demands. Onsite generation isthe only way to ensurethislevel of reliability.

Quiality of Power from the Grid. Evenwith high reliability, voltage surgesand
sags can damage sensitive el ectronic components. Even minor power anomalies
can permanently affect digital equipment and appliances. Facilities|ocated on the
outskirts of the grid are particularly vulnerable to power quality disruptions.
Needsfor better power quality have been increasing across the country while at
the sametime certain regions have been experiencing power supply constraints.

Aging Energy Infrastructure. Thenation’sstock of heavy-duty, capital-
intensive energy equipment —e.g., power plants, boilers, natural gas pipelines, and

E-COMMERCE

An important source of new electricity
growthise-commerce. Theincreasein the
use of computers exceeds levels predicted
by most energy forecasters, and the
commercial centers that house the
computing facilities needed to handle the
rise in internet traffic each require a new
power supply equivalent to the addition of
amajor new industrial plant. These centers
are sprouting up across the country and
are demanding levels of reliability that far
exceed what the existing system was
designed to deliver.

electricity transmission and distribution systems—hasyet
to be upgraded for the digital age. Much of this stock
dates from the 1950s and 1960s and is due for
replacement. The capital requirements over the next 10-20
years will be substantial. It is expected that at least $180
billionwill be needed by 2010 for electric capacity
additionsalone.

Rising Energy Prices. Constraintsin power supplies,
fuels, refining capacity, and pipeline capacity have put
upward pressure on energy prices. In San Diego last
summer, for example, electricity billsfor some customers
werefully three times higher than the previousyear.
Natural gas prices are aso on therise at the point of
consumption.

Air Quality. Air quality isamajor public health concern. While cars and trucks
areamajor source of the problem, energy generation systems are a so major
contributors. Common solutionsinvolve capital expendituresin costly pollution
abatement equipment, which isarising component of electricity costs. “Pollution
prevention” techniques can be acheaper and more effective alternative.

WHY CHP Now?

Fortunately, there is an energy solution available right now that can help address
these problemstoday. CHP usesless energy, produces|ess emissions, and
accomplishes morework than equivalently sized conventional energy generation
facilities. CHP offerswin-win-win solutions by attacking energy, economic, and
environmental problems.

CHPisnot anew technology, especialy in largeindustrial applications, hospitals
and university campuses, and district energy systemsin urban areas. In fact, the
nation’sfirst commercial power plant, Thomas Edison’s Pearl Street Station,
which began operationsin New York City in 1882, served lower Manhattan with
both electricity for lighting and steam for local manufacturing. The Public Utilities
Regulatory Policy Act of 1978 (PURPA) stimulated CHP capacity growth from
approximately 12 GW in 1980 to 45 GW by 1995. By 1995 the pace of CHP
installations had stalled due to uncertainties of the changing electricity

marketplace.



Recent developmentsin the availability of new generation
equipment — such as advanced reciprocating engines,
combustion turbines and fuel cells— present an
opportunity to deploy CHP in manufacturing plants,
buildings, and in district energy systems. Thetechnology
devel opment that has enabled CHP has been made
possible by coordinated research effortswithin the
academic, industry and government sectors over thelast
guarter century. While there are opportunities to further
devel op theseimportant technologies, CHP systemsare
now both available and cost-effective.

The potential benefits from increasing the use of CHP and
accomplishing the CHP Challenge goal by 2010 are

CHP Size RANGE CATEGORIES

Micro Less than 500 kW

Mini 500 kW to 2 MW

Small 2 MW to 15 MW
Medium 15 MW to 40 MW

Large Greater than 40 MW
Source: ACEEE

enormous. Doubling the amount of CHP capacity in the U.S. could annually

produce:

* 46 GW of new, clean electric capacity
» $5hillioninenergy cost savings

» 1.3trillion Btus per year in reduced energy

consumption Power

STATION FUEL
az2n

e 0.4 milliontonsreductionin NO, emissions

+ 0.9milliontonsreductionin SO, emissions Boien

FUEL
(59)

e 35million metric tonsreduction in carbon
equivalent emissions

SEPARATE HEAT
AND POWER

180

50

Source: Kaarsberg 1998

CHP UseEs LEss ENERGY

86
(LossEs)

COMBINED HEAT AND POWER

ELECTRICITY, 3 5 ELecTRICITY CHP

100

CHP
SYSTEM
FUEL
(100)

I'5 (LossES)

9 (Losses)

HisTORY OF THE CHP VISION AND ROADMAP

PROCESS

The origin of the process was the CHP Summit, a national CHP conference that
was held on December 1, 1998, in Alexandria, Virginia. At the Summit, the U.S.
Department of Energy (DOE) joined with the U.S. Environmental Protection
Agency (EPA) and the newly-formed U.S. Combined Heat and Power Association

(USCHPA) in launching the CHP Challengeinitiative.

Following the Summit, in February 1999 at the 3 Industrial Energy Efficiency
Symposium and Exhibition, the USCHPA announced it waslaunching a CHP
Vision and Roadmayp process to outline specific goals, barriers, strategies, and
actions with respect to the CHP Challenge goal of doubling U.S. CHP capacity by
2010. In June 2000, the first major step in the vision and roadmap process
occurred when the CHP Challenge Vision Workshop was held in Washington,
D.C. Theresult of thisworkshop was the USCHPA document entitled “ Combined
Heat and Power (CHP) - A Vision for the Future Of CHP in the U.S. in 2020.”3
This document outlines, in broad terms, anational vision of the futurefor CHPin
the U.S. and the major barriers and strategic goals that need to be addressed in

achievingit.

3The CHP Visionisavailable by contacting the USCHPA at 202-955-6067, or it can be downloaded in pdf format

from the USCHPA'sweb site www.nemw.org/uschpaor from DOE’sweb site, www.eren.gov/der/chp.



CHP REDUCES EMISSIONS

25
B NOX (LB/MWH)
20
[1CO, (1 OOLBS/MWH)
15
1O
5 -
O T T T
UTtiL. CoAL IND. GAS CCGT IND. GAS
BOILER TURBINE <200MW TURBINE CHP
<20MW

SouRrcE: EEA, INc. 2000

The fairest way to compare emissions is to use an output-basis in which total emissions are divided by
total usable output from the system. For a CHP system, this is the sum of the usable power and
thermal energy converted into common units, usually MWh. The high efficiency of CHP systems
produces very low emissions, especially when compared to electricity-only generation systems.
Emission rates are frequently even lower than the cleanest, most efficient electric-only generation
technology, large combined-cycle gas turbines (CCGTs).

During this same time period, a second group of CHP practitioners met to discuss
the potential for expanding CHP in the buildings sector. Because of the special
complexities of accomplishing CHP in buildings, this group formed the Buildings
Cooling, Heating and Power (BCHP) Initiative, with the aim of identifying and
overcoming specific policy, market, and technology barriers. Thiseffort has
resulted in a draft roadmap document outlining a course of action and awide
range of activitiesfor devel oping and deploying CHP systemsfor heating, cooling,
power, and humidity control in commercial buildings.*

On February 1, 2000, at the 1% International CHP Symposium in Washington,
D.C., leaders of the CHP Challenge and BCHP Initiative joined forces with the
International District Energy Association and DOE to sign the Combined Heat
and Power Compact - Clean Energy for the 21% Century. This event underscored
the commitment of participantsto accomplish the CHP Challenge goal .

Asaresult of these activities, the CHP Challenge and the BCHP Initiative have
succeeded inraising the general level of awarenessin CHP and have sparked on-
going dialogues about CHP in virtually every region of the country. In fact, over
the past eighteen months, a series of CHP workshops have been held at ocations
across the country with the intent of “ spinning off” local effortsto increase the use
of CHP. Thefollowing isalist of the key eventsthat have taken place since the
CHP Challenge began.

4The BCHP Roadmap can be downloaded in pdf format from the BCHP web site, www.bchp.org.



LisT oF CHP WORKSHOPS

DATE
DECEMBER |, 1998
MARCH |, 1999
MARCH | I, 1999

APRIL 25, 1999
JUNE [-3, 1999
JUNE 8 — 9, 1999
JUNE 28, 1999
OCTOBER 6, |1 999
NOVEMBER 8-9, 1999

NOVvEMBER IO — | |, 1999

JANUARY | 2-13, 1999

JANUARY |19 — 20, 2000

FEBRUARY |-2, 2000

MARCH 7 — 8, 2000

MARCH 20-2 |, 2000
APRIL 6, 2000

Mar 16, 2000

AuUGUST |4-15, 2000

OcTOBER | I-12, 2000

EVENT

CHP SummiT

CHP DATA WORKSHOP

BCHP “FOUNDERS” MEETING
MaAINE CHP WORKSHOP

BCHP RoADMAP WORKSHOP
NATIONAL CHP VisioN MEETING
CHP ANALYSIS WORKSHOP

NEW YorRk CHP WORKSHOP
BCHP TECHNOLOGY WORKSHOP

LAKE MICHIGAN REGIONAL
CHP RoADMAP WORKSHOP

BCHP PRocEss WORKSHOP

NORTHEAST REGIONAL
CHP RoADMAP WORKSHOP

INTERNATIONAL CHP SyMPOSIUM

PACIFIC NORTHWEST REGIONAL
CHP CHALLENGE WORKSHOP AND EXFO.

BCHP PoLicy WORKSHOP
UPPER NORTHEAST CHP WORKSHOP

NEw MEXICO SUMMIT ON
COMBINED HEAT AND POWER

Texas CHP WORKSHOP

NATIONAL CHP ROADMAP WORKSHOP

LOCATION

ALEXANDRIA, VIRGINIA
WASHINGTON, DC
CHICAGO, ILLINOIS
PORTLAND, MAINE
CHANTILLY, VIRGINIA
WASHINGTON, DC
WASHINGTON, DC
ALBANY, NEW YORK
CHICAGO, ILLINOIS

CHICAGO, ILLINOIS

WASHINGTON, DC

PISCATAWAY, NEW JERSEY

WASHINGTON, DC

SEATTLE, WASHINGTON

COLLEGE PARK, MARYLAND
ORONO, MAINE

ALBUQUERQUE, NEwW MEXICO

HousToN, TExAs

BALTIMORE, MARYLAND

STRUCTURE OF THE NATIONAL CHP RoADMAP

Thisroadmap consists of three main actions: raising awareness, eliminating
regulatory and institutional barriers, and devel oping markets and technol ogies.
Theremainder of the roadmap consists of chapters devoted to each of the three
actions, aconcluding chapter on implementation of thisroadmap, and several
appendices with lists of participating organizations, CHP resources, and key

contact information.






2. RAISING CHP AWARENESS

One of the most significant barriersfacing CHP isthe lack of understanding about
it. CHP, by its very nature, can be technically complex and does not fit easily into

the existing energy paradigminthe U.S. The
difficultiesare compounded by

misunderstandings about the rel ationship
between CHP and related concepts such as
distributed generation and distributed energy

resources.

The existing energy paradigm uses abusiness

IMPLEMENT INDUSTRY COALITIONS

ACTION PLAN FOR RAISING AWARENESS

model withlarge, central-station power
generation facilitieslocated far from their end
users. Yet the system did not start out that way.
Thomas Edison’soriginal vision, as

IMPLEMENT FEDERAL COORDINATION

exemplified by his Pearl Street Station,
involved building local energy facilitiesthat

IMPLEMENT REGIONAL AND STATE COORDINATION

distributed electricity and thermal energy short !

distances to nearby factories. But in 1896
George Westinghouse and NikolaTesla

invented amethod to transmit el ectricity cost-

effectively over long distances using alternating current. Thisallowed electricity to
be produced at aremote location, such as Niagara Falls, and used in an urban

area, such as Buffalo.

Many early electricity generation facilitieswereindustrial
plants that added generators to their existing steam
systems. Asthe electric power business matured, the
relative costs and benefits of on-site versus centrally
generated energy shifted. Sprawling economic
development patterns coupled with increasing economies
of scalein power generation led to today’s energy system.
While€lectricity can betransmitted economically over
long distances, thermal energy cannot. One of the
unfortunate results of this pattern of development isthat
both power generation and thermal energy applications
turned down separate and | ess efficient paths.

The challenge before ustoday isto educate citizens,
business executives, and public policy makerson the
merits of clean and efficient energy generation the CHP
way. Locating facilities on-site or near where energy is
used offers tremendous benefitsin terms of lower energy
use, lower emissions, and better local control over power
quality and reliability.

Because of the wide variety of audiencesthat need to be
addressed, the strategy for raising awarenessis multi-
faceted. The key elements of thisstrategy are:

TAXONOMY OF TERMS

Distributed Generation: Involves any tech-
nology that produces power outside of the
utility grid. Includes prime movers such as
combustion turbines, engines, fuels cells,
wind turbines, and solar energy systems.
This equipment may be operated either in
parallel with or independent of the grid.

Distributed Power: Includes al distributed
generation technol ogies plus energy storage.

Distributed Energy: Includesall distributed
generation and power technologies plus
demand-side measures such as energy man-
agement, energy-efficient equipment such
as lighting, heating cooling and refrigera-
tion systems, as well as load management
and peak shaving devices.

Emergency Power: Onsite power generation
equipment, usually diesel engines, and stor-
age device such as batteries intended to be
operated for limited periods when service
isinterrupted due to utility outages.

VgEn -
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» To strengthen existing effortsto build amore
effectiveindustry coalition dedicated to CHP
by joining forceswith like-minded associations
and trade groupsto leverage resources and
sponsor targeted information dissemination
efforts and outreach campaigns

» To support the expansion of existing CHP
education and awareness effortsinvolving
Federal coordination, particularly those being
operated by DOE and the EPA

» Tocall for the creation of new and support
existing CHP awareness efforts by regional
groupsand the states

INDUSTRY COALITION

The USCHPA hasjoined several other industry trade organizationsin the
implementation of thisNational CHP Roadmap. In addition, other industry
organizations, private businesses, national laboratories, and non-governmental
organizations have been active participants. Many challengesfor thisgroup lie

ahead.

National CHP Coalition. The key organizationswho have been involved include:
American Gas Cooling Center (AGCC), Buildings Cooling, Heating, and Power
(BCHP) Initiative, Distributed Power Coalition of America(DPCA), and the
International District Energy Association (IDEA). Other national-level industry
organizations have been active in the Vision and Roadmap Process, including the
Gas Technology Institute (GTI), American Gas Association (AGA), Council of

BCHP INITIATIVE

This initiative is an industry-government
RD&D partnership to promote the
development and deployment of CHP
systems in commercial, institutional, and
multi-family buildings to meet a full
spectrum of energy needs. More than 200
individuals have participated inthe BCHP
Initiative since its inception in 1999 and
in the development of the BCHP
Technology Roadmap (www.bchp.org).
The aims of the initiative are to improve
the energy efficiency of buildings, reduce
air pollution and greenhouse gas
emissions, and improve indoor air quality
through the integration of small scale
power generation equipment (e.g.,
microturbines, fuel cells, reciprocating
engines) and thermally activated heating,
cooling, and humidity control equipment
(e.g., absorption chillers and desiccants).

&,

Industrial Boiler Owners (CIBO), National Association of
Energy Services Companies (NAESCO), International
Federation of Industrial Energy Consumers- North
America (IFIEC), and the American Forest and Paper
Association (AF& PA). Participating companiesinclude:
Solar Turbines, Trigen, Onsite-Sycom, Dow, Duke
Solutions, Energetics, Exergy Partners, Honeywell,
Keyspan, Mississippi Valley Gas Company, NiSource,
Northwind Boston, Southern California Gas Company,
Tecogen, and Weyerhauser. Participating non-
governmental organizationsand national laboratories
include: the American Council for an Energy Efficient
Economy (ACEEE), the Alliance to Save Energy (ASE),
the Northeast-Midwest | nstitute (NEMW), Oak Ridge
National Laboratory (ORNL), the National Renewable
Energy Laboratory (NREL), and Pacific Northwest
National Laboratory (PNNL).



Critical actions needed within the next year to strengthen the national industry
CHP codlitionincludethefollowing:

e Formation of aformal “multi-trade group” CHP coalition to enablejoint
education and outreach initiatives, seminars, and conferences

»  Expansion of the USCHPA product and service offeringsto include more
education and outreach materials targeted to state and local energy,
environmental, and economic development officials

» Development of unified pointsof view on issues of
common interest related to expanding the prospects for ENereySTAR® CHP AWARDS
the devel opment and deployment of CHP systems
The Combined Heat and Power
(Cogeneration) ENerGYSTAR® Award and
CHP Certificate of Recognition is a new
joint EPA-DOE program to recognize
cost-effective, high-efficiency CHP
projects. Awards are given to qualifying
projects that use at least 10% less fuel
than separate heat and power generation.
Tobeéligiblefor an Award, projectsmust
have twelve months and 5,000 hours of
operating data, and thermal energy must

» Continued active participation in and support for
industry-gover nment RD& D partner shipsfor the
development of “next generation” CHP systems,
subsystems, and components

FEDERAL COORDINATION

DOE and the EPA are valuable partnersin the
devel opment and implementation of thisNational CHP

Roadmap. Their participation will secure the national
public benefits from the expanded use of CHP systems by
theindustrial and buildings sectors, Federal facilities, and
district energy systems. The Department of Treasury is
also working with USCHPA by considering revisionsto
the tax code so that CHP systemswill be subject to the
sametax treatment as similar types of equipment used for
other purposes.

Critical actions needed by DOE includethefollowing:

comprise between 10 and 90 percent of
the total net system output. The CHP
facility must be operating within existing
emission permit levels to apply. A
Certificate of Recognition is available to
projects with less than one year of
operation for showing leadership in
environmental performance without
achieving the strict award criteria. For
applications for the 2" Annual CHP
ENeErGYSTAR® awards, contact Christian
Fellner at (202)564-2664 or

* Expand RD& D programsin the Office of Energy

fellner.christian@epamail .epa.gov.

Efficiency and Renewable Energy, Office of Power
Technologiesin the area of Distributed Energy
Resourcesthat affect CHP, including on-going efforts
in advanced turbines, microturbines, reciprocating engines, fuel cells,
thermally activated equipment, grid interconnection systems, power
electronics, advanced materials, and communications and control s systems

Continue CHP education and outreach activitiesincluding maintenance of
the CHP website and the CHP Registry, support to the CHP ENERGY STAR®
Awards (with the EPA), and CHP assessments

Through the Feder al Ener gy M anagement Program, expand effortsto
identify candidatesfor CHP installationsin Federal facilitiesand obtain
funding for accomplishing appropriate projects

Critical actionsidentified by EPA include thefollowing:

Continue effortsto promote the use of output-based “Best Available Control
Technology” (BACT) standar dsthrough the devel opment of guidancefor
the states



* Implement astronger outreach program to facilitate CHP project
development in afew key states by offering technical assistance, policy/
permitting guidance, and public recognition

»  Prepare, and disseminate widely, awhite paper that provides objective
information on the environmental benefitsof CHP systemsin relationto
other energy supply alternatives

e Coordinate the 2" Annual CHP ENercYSTAR® Awards

REGIONAL AND STATE COORDINATION

SIX STATES SUPPORT 54% OF
The government officialson the“front lines” in the siting,
U.S. INpUSTRIAL CHP T(x: APACITY permitting, and interconnecting of CHP facilities are state
“o% and local energy and environmental regulators and local
zoning and building, fire, and safety code officials. The
o scope of the education and awareness effort to reach these
individualsis enormous. There are 50 states and more than
“ 10,000 counties, towns, and local jurisdictions. The Vision
7% and Roadmap Process hasincluded a series of regiona and
7% state workshops. The aim of these events has been to

OTHER
46%

FL

L catalyze local actions and spur regional and/or state CHP
roadmap efforts. The following states have had
representatives participating in the various CHP events
over thelast two years:

SOURCE: ONSITE SYCoM

»  Connecticut *  NewJersey

* ldaho *  New Mexico
* lllinois *  New York

* Indiana * Oregon

* Maine *  Pennsylvania
* Massachusetts e Texas

e Michigan e Vermont

* Montana *  Washington

e New Hampshire e Wisconsin

Theregional workshops resulted in a series of suggestions about the steps needed
to expand the installation of CHP systems. Participants in the workshops
expressed their views about the relative priority of the actions that need to be
done.

Critical actions needed by the regions and the statesinclude the following:

* Build state and regional infor mation exchange networ ksto expand communi-
cationson CHP and related energy environmental, and economic devel opment-
related policy issues.



» Obtainfinancial assistance from state (e.g., public benefitsfunds) and federal
sources (e.g., U.S. DOE and EPA grants) for local CHP education and aware-

nessactivities

» Addresstop priority regulatory and institutional barrier sto the expanded
deployment of CHP systems

CHP ACTION PRIORITIES IDENTIFIED AT THE REGIONAL WORKSHOPS

LAKE MICHIGAN REGION
(IL, IN, MI, WD)

PACIFIC NORTHWEST REGION
(ID, MT, OR, WA)

NORTHEAST REGION
(CT, NJ, NY, PA)

NEW ENGLAND REGION
(MA, ME, NH, V)

o CREATE UNIFORM AND
STREAMLINED
INTERCONNECTION
STANDARD

o CREATE UNIFORM AND
STREAMLINED
ENVIRONMENTAL SITING
AND PERMITTING

o WRITE REGIONAL CHP
WEBSITE AND
HANDBOOK

o CREATE UNIFORM AND
STREAMLINED
INTERCONNECTION
STANDARDS

® SHOWCASE
DEMONSTRATIONS OF
SUCCESSFUL CHP
PROJECTS

® PROVIDE TECHNICAL
ASSISTANCE TO EXPAND
DISTRICT ENERGY CHP
PROJECTS

e IMPLEMENT A
LEGISLATIVE STRATEGY
FOR CHP-FRIENDLY
RESTRUCTURING AND
ENVIRONMENTAL RULES

e CONDUCT DETAILED GRID
STUDIES QUANTIFYING
THE COSTS AND
BENEFITS OF CHP
INSTALLATIONS

o CREATE UNIFORM AND
STREAMLINED
ENVIRONMENTAL SITING
AND PERMITTING

ADDRESS UNFAIR UTILITY
PRACTICES AND
EMBEDDED
DISINCENTIVES

MANDATE CHP
INSTALLATIONS IN STATE
FACILITIES

PETITION PUC TO
“RETHINK” UTILITY
BUSINESS PRACTICES
VIS A VIS CHP

IMPLEMENT
ENVIRONMENTAL CREDITS
FOR CHP INSTALL
REGIONAL CHP WEBSITE







3. ELIMINATING REGULATORY AND
INSTITUTIONAL BARRIERS

The CHP Vision outlines a number of regulatory and institutional barriers that
interfere with the expanded use of CHP systemsin the U.S. The presence of these
barriers was confirmed at each and every one of the regional and state CHP
workshops. The elimination of these barriersisthe centerpiece of the National
CHP Roadmap.

Themost pressing regulatory andinstitutional | Action PLAN FOR ELIMINATING REGULATORY
barriersfacing CHP include the following:
AND INSTITUTIONAL BARRIERS

* lrregular interconnection requirements

IMPLEMENT UNIFORM GRID INTERCONNECTION STANDARDS

* Unjustified and costly standby and
backup power charges

IMPLEMENT FAIR AND COMPETITIVE UTILITY PRACTICES

*  Prohibitive stranded cost-recovery
Charges and eXit feeS IMPLEMENT OUTPUT-BASED EMISSIONS STANDARDS

» Airregulationsthat do not recognize the
environmental superiority of CHP

IMPLEMENT STREAMLINED SITING AND PERMITTING

IMPLEMENT EQUITABLE TAX PROVISIONS

* lrregular environmental permitting
procedures

2000 2005 2010

» Timeconsuming and confusing site
permitting (e.g., zoning, building, fire,

and safety codes)

* Inconsistent tax treatment and depreciation policies

UNIFORM GRID INTERCONNECTION STANDARDS

The problemsthat many project devel opers have experienced interconnecting with
the utility grid are not limited to CHP installations. Many on-site and distributed
energy generation projects—e.g., rooftop photovoltaic installations, wind turbine
projects, industrial self-generation systems, and backup power supplies—
encounter similar interconnection difficulties. In anumber of cases, particularly
for smaller-sized projects, utility interconnection costs can be “deal breakers.”
Utility interconnection requirements often go beyond the minimum standards
needed to ensure safe and reliable grid operations. Requirements vary across
serviceterritories and states and have been known to vary on a project-by-project
basis. The market for CHP will not develop on alarge scale until thereisa
national solution to theinterconnection issue.



IEEE INTERCONNECTION
STANDARD - P |1 547

The P1547 working group of the IEEE
SCC 21 committee is developing a
voluntary standard for interconnecting
distributed resources with electric power
systems, including CHP systems. The
working group has more than 300
participants, representing every facet of
the power community. Current plans call
for an IEEE Standard to be published by
the end of 2001.

In general, thetechnical interconnection requirements of
the utilitiesfor engineering, reviews, technical inspections,
operating limits, feasibility studies, and design criteria
stem from concerns about worker safety and grid stability.
The electric distribution system has not been designed to
handle two-way power flows, and utilities are reluctant to
rely on customer-supplied protectiverelays. Integrated
“interconnection packages’ are not generally known or
accepted by theindustry.

Interconnection issuesare being addressed. Vendorshave
devel oped equipment packagesthat integrate protective
relaying and power conditioning systems. The Edison
Electric Institute and the U.S. Department of Energy have
recently published reports documenting interconnection

problems.® Severa states are attempting to address interconnection as part of their
utility restructuring programs (e.g., New York, California, Vermont, Texas, and
Delaware.) The Clinton Administration’s proposed el ectricity restructuring
legisative package, the Comprehensive Electricity Competition Plan, contains a
provision for encouraging standardization of grid interconnection. And the
Institute of Electrical and Electronic Engineers (IEEE) Standards Coordinating
Committee (SCC) 21 isdeveloping voluntary interconnection standardsfor fuel
cells, photovoltaics, dispersed generation, and energy storage. CHP
interconnection is also being addressed in the | EEE process.

RECENT STATE ACTIONS ON
INTERCONNECTION

In December 1999, Texas and New York
adopted rules aimed at reducing the
interconnection to small power systems.
New York forbids “interconnection
studies’ for systems under 10 kW. Texas
forbids the utility from charging
customersfor the costs of such studiesfor
certain types of distributed energy
systems. In addition, the Texasrule setsa
time limit for such studies to 4 weeks or
less, requires utilitiesto filewritten reports
of the findings, requires that customers
know in advancethe costs of such studies,
and requiresthat the studies consider costs
and benefits.

Continuation of these effortsisavital part of this National
CHP Roadmap to achieve the CHP Challenge goal .
Critical actions needed over the next several yearsto
strengthen ongoing interconnection effortsincludethe
following:

* Support efforts by the states to include streamlined
inter connection proceduresintheir utility
restructuring implementation plans

* Propose Feder al legidation for interconnection of
distributed energy facilities and CHP for the next
administration and the 107" Congress.

 Support efforts by the IEEE to develop uniform
interconnection standar dsthat cover CHP systems
and their implementation by the states and utilities

UTILITY POLICIES AND PRACTICES

There areavariety of utility policies and practices whose effect isto place severe
limits on the viability and cost effectiveness of CHP installations. CHP devel opers
can document examples of promising installations being abandoned, delayed, or
made more costly than necessary because of various actions by utilities. These
actionsinclude, for example:

» Direct prohibition by thelocal utility from operating and interconnecting an
on-site CHP system in parallel with the grid

5 Instances of unnecessary utility i nterconnection requirements are documented in the U.S. Department of Energy

report, Making Connections — Case Studies of Interconnection Barriers and Their Impact on Distributed Power
Projects, May 2000, NREL/SR-200-28053 and the Edison Electric Institute Distributed Resources Task Force
Interconnection Sudy, an unpublished draft report.



e Utility tariff provisionsthat are seen to discourage CHP, such as demand
charges and backup rates, buy-back rates, exit fees, “uplift” charges, and
competitivetransition or stranded cost recovery charges

e Transmission access procedures, rules, and costs

»  Selectivediscounting of utility servicesto large customersto prevent the use
of on-sitegeneration

Thelack of standard utility procedures and business practices for dealing with
distributed energy projects hasled to numerous delays and expenses and is one of
the most frequently voiced complaintsfrom CHP and distributed energy

devel opers. Problems range from alack of asingle contact person to open-ended
initial price quotesfor back-up services. Utilitieslack dataand analysistoolsfor
assessing the impacts and costs of adding distributed energy and CHP projects.
Theexisting utility regulatory framework is not generally compatible with the
distributed energy business model and the need for additional on-site power
generators, including CHP. Distributed energy issues were not at the forefront of
policy deliberations at the outset of the utility restructuring process. Asaresult,
utility restructuring legislation and regul ations being adopted by the states are only
now beginning to include provisionsfor distributed energy systems.

Coordinated efforts need to be undertaken on anational basisto address and
eliminate utility policiesand practicesthat unnecessarily discourage distributed
energy and CHP projects. Implementation of this portion of the National CHP
Roadmap needs to include coordination with other members of the distributed
energy community such asthe Distributed Power Coalition of Americaand the
California Alliance on Distributed Energy Resources. Organizations such asthe
National Association of Regulatory Utility Commissionersand the National
Conference of State Legidatorsarecritical partnersin accomplishing the
following actions:

» Develop and promulgate standard commercial practices and businessterms
for utilitiesin their dealings with distributed energy and CHP developers

* Develop and disseminate model” utility regulatory principles, tariffs, and
legislative provisionsfor distributed energy generation and CHP projects

» Develop analysistools, data, and case studiesfor assessing the value and
impacts of distributed energy systemsand CHP on local electricity and natural
gasdistribution systems

» Establish disputeresolution processesand capabilitiesfor expediting
distributed energy and CHP project proposals

OuTPUT-BASED EMISSIONS STANDARDS

Asapart of itsoverall pollution prevention strategy, the Federal government is
actively working to increase the efficiency of electricity generationinthe U.S.
Historically, emissionsregulations have been based on the amount of fuel required
asan input to the generation of electricity. Nitrogen oxide emissions, for example,
are measured as pounds of NO, per million Btu of heat input. To illustrate how
this standard weakensincentivesfor increasing energy efficiency of power
generation, consider two plantswith equal capacity and operating conditions. The

o

2



less-efficient plant will be allowed higher emissionsunder current regulations
because it uses more fuel to generate the same amount of electricity.

I mplementation of output-
based emissions standards
iIsacritical part of this
National CHP Roadmap

Therefore, onetechnique for encouraging power plant
ownersto reduce emissionsby increasing efficiency is
through the use of output-based emissions standards.
Such standards determine emissions|evel sbased on the
amount of electricity (and useful thermal energy)
generated. In effect, output-based standards require the
less efficient plant to account for those emissionsthat
result from the added fuel needed to produce the same

amount of electricity. Output-based standards support improved efficiency without
regard to the type of fuel or technology used.

The Federal government has expressed its commitment to output-based standards
and has taken a number of stepsto encourage their implementation. The Clean Air

OuTPUT-BASED EMISSION
STANDARDS

EMISSIONS EMISSIONS
RATE
THERMA-Ii- EELECTRIC

E

BENEFITS:

® CREDITS EFFICIENCY

® TECHNOLOGY NEUTRAL
® FUEL NEUTRAL

® PROVIDES COMPLIANCE FLEXIBILITY

® MINIMIZES EMISSIONS

Act requiresthat each state develop a State
Implementation Plan (SIP) detailing the stepsit will take
to achieve national ambient air quality goals. The EPA, in
arecent rulemaking known asthe “SIP Call,” required 22
states and the District of Columbiato address ozone
transport issues by submitting revised Sl Ps that meet
established state budgetsfor NO, emissions, which
represent substantial reductionsfrom current levels.
Proposed was a NO, budget-trading program that would
establish amulti-state trading system for NO, allowances.
Guidance for the states as to how they can use output-
based standardsto allocate NO _allowancesis under
development.

Implementation of output-based emissions standardsisacritical part of this
National CHP Roadmap. Critical actions needed over the next several years

includethefollowing:

e Conduct and disseminate analysis of therelative meritsof alter native
technical approachesto output-based standards and their potential impacts

on the use of CHP

* Providetechnical assistance and information to support continued efforts by
the EPA to encourage the use of output-based standards for compliance with

the Clean Air Act

* Providetechnical assistance and information to support efforts by the states
to develop and use output-based standardsin SIPs

STREAMLINED SITING AND PERMITTING PROCEDURES

There are thousands of CHP sitesin the U.S. today. Doubling CHP capacity
means at |east doubling the number of sites. If the use of smaller scale CHP
systemsin buildingsincreases as expected, the growth in CHP sites could expl ode.
These additions, coupled with growth in other forms of distributed energy
generation, could easily overwhelm the ability of siting, permitting, and zoning



officialsto respond. Unless changes are made to streamline siting and permitting
procedures nationwide, CHP devel opers can expect even more lengthy delaysand
unnecessary costs than they face today.

A key facet in siting and permitting CHP facilitiesis size. The state or local
agenciesthat have approval jurisdiction depend on the size of the project, asdo the
regulations that apply. For example, the Clean Air Act requiresthat larger
industrial facilities obtain apermit before beginning construction of anew facility
or significantly increasing emissions at existing ones. This processisknown as
New Source Review (NSR). The permitting process differs, depending upon
whether thefacility islocated in an areain which pollution level s exceed national
ambient air quality standards (non-attainment areas). Prevention of Significant
Deterioration (PSD) procedures apply in non-attainment areas. PSD requirements
include the application of “best available control technology” (BACT) on acase-
by-case basis.

A recent “triggering” analysis of 62,000 stand-alone boilersin the U.S. by the
EPA indicated that CHP conversions would not trigger NSR permitsin the vast
majority of cases. Nevertheless, NSR permits are an issue for larger size CHP
installations.

The expanded use of smaller CHP systemsin buildingswill be greatly affected by
manufacturing, performance, installation, and operational codes and standards.
There are more than 44,000 state and local jurisdictionsin the U.S.
Manufacturing codes and standards affect the material's, design, and construction
of individual units and are published by organizations such as Underwriters
Laboratories (UL ). Installation and operations codes and standards address
electrical, fire, and worker safety issues and are devel oped and published by
organizations such as UL, the American National Standards Institute (ANS!), the
National Fire Protection Association (NFPA), the Electrical Generating Systems
Association (EGSA), the American Society for Testing and Materials (ASTM)),
the American Society of Heating, Refrigerating, and Air Conditioning Engineers
(ASHRAE), and |EEE. Land use, zoning, and building construction codes and
standardswill beincreasingly affected by the expanded use of smaller scale CHP
inbuildings.

A number of important national U.S. CODES & STANDARDS OVERVIEW
actionsare needed to streamline
the siting and permitting process
for CHP developersincluding:

* Develop CHP permitting
guidance and protocolsfor NATIONAL
state environmental officials
including pre-certification of
certain CHP equipment

DEVELOPMENT
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* Conduct national campaign to
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» Developsitingand permitting guidelinesand tool kitsfor CHP designers,
developers, and installers on a state-by-state basis

e Develop pre-certification standardsand per mits-by-ruleprovisionsfor
certain types of small scalefacilities

EQuUITABLE TAX TREATMENT

Equipment used in CHP systems may qualify for one of several tax treatment
categories depending on configuration of the system and ownership, so that the
resulting depreciation schedul e ranges from 5 to 39 years. According to current
federal tax laws, systems larger than 500 kW have atax life of 15-20 years. In
contrast, asimilar engine used to power airplanes or industrial equipment hasab
to 7 year tax life. Accelerating the depreciation of CHP equipment from 15 to 20
yearsto 5to 10 years will improve the economics of investing in CHP systems
and reduce the cost of project financing. The U.S. Treasury Department is
currently considering waysto standardize depreciation tax life and provide a
depreciation schedule for CHP that better reflectsthe 7-10 year operating life of
the equipment:

Action is needed to make the tax treatment of CHP systems more equitable.

»  Support effortsto revisethe U.S. tax code and define an accel erated
depreciation schedule for CHP systemsthat is closer in line with the expected
7-10 year engineering life of CHP equipment



4. DEVELOPING CHP MARKETS
AND TECHNOLOGIES

OVERVIEW

In 1999 the electric power capacity of the U.S. totaled approximately 780 GW. Of
thisamount, non-utility generation totaled approximately 140 GW, afigure that
has doubled since 1997, because several major utilities have recently decided to
“spin-off” power generation assets and form
non-utility subsidiaries.

ACTION PLAN FOR CHP MARKET AND

CHP capacity in the U.S. in 1999 totaled TECHNOLOGY DEVELOPMENT
almost 53 GW, which amounts to about 40
percent of non-utility and 7 percent of U.S. Eeie TR e iENE

IN THE INDUSTRIAL SECTOR

electric capacity.® There are currently more

than 2100 CHP sitesin the U.S. \
ExPAND CHP INSTALLATIONS IN BUILDINGS

Primary CHP technol ogies are gas turbines
(over 60 percent Of the market); steam cycle EXPAND INSTALLATION OF DISTRICT ENERGY SYSTEMS

boilers (over 30 percent of the market); and

natural gas engi nes (under 5 percent of the EXPAND USE OF CHP IN FEDERAL FACILITIES /
market). Natural gasisthe primary fuel for
more than 60 percent of CHP systems today.

Other CHP fuelsinclude coal, oil, wood, and 2000 2005 2010
wastes.

The actions discussed in Chapters 2 and 3 that address awareness and regul atory
and institutional barriers crosscut the entire market for CHP. There are, however,
specific actionsin the area of market and technology development that apply only
to particular sectors. The four markets targeted in
this roadmap for expanding CHP installations are:

* Industrial plants (manufacturing and U.S. CHP CAPACITY - | 999
processing) 52,800 MW
* Buildings(commercia, individual OTHER INDUSTRIAL CommenciaL An>

20%

9%

schoolsand hospitals, and multi-family)

o Didtrict energy systems(college MeTLS
campuses, hospital complexes, power
parks, and communities/municipalities oon
systems) o%

CHEMICALS
31%

° Federa faClIltleS(bL" [di ngs and REFINING
1 3%

manufacturing plants) PapER

1 6%

SOURCE: ONSITE SYCom

Whileclean, efficient, and cost-competitive CHP
systems are on the market and available today,

5 National statisticsfor tracking CHP installations areincomplete. The best source of information is DOE’s Energy
Information Administration, but their surveysonly cover facilitiesgreater than 1 MW and are believed to 19
undercount district energy applications of CHP. Obtaining more accurate national statisticson CHPinstallationsis

key to the successful implementation of thisNational CHP Roadmap. %J
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technology improvements are needed to lower
costs, boost performance, and increasethe
range of potential market applications. Further
research, devel opment, and demonstration
(RD&D) isparticularly crucial for smaller-
sized systemsthat use new technol ogies such
asmicroturbines, fuel cells, and thermally-
activated cooling and humidity control
equipment. New technologies, tools, and
techniques are needed to enhance systems
integration, remote monitoring and dispatch,
communications, and control systems.

INDUSTRY

Theindustrial sector isthe largest of the four market targets for CHP. This sector
accounts for approximately 90 percent of installed CHP capacity in the U.S. today
and more than 50 percent of the potential additions. The chemicals, pulp and
paper, and petroleum refining industries are the dominant CHP usersin the market
today. Industrial systems span the size range, and over 60 percent use natural gas.

The actions discussed in Chapters 2 and 3 to raise awareness and eliminate
regulatory and institutional barriers are critical for expanding the use of CHP by
U.S. industries. In addition, RD&D to lower costs and improve performanceis
another critical element of theindustrial CHP strategy.

BLACK LIQUOR AND
BioMAss GASIFICATION

This is an important RD&D target for
industrial CHP. The pulp and paper
industry currently generates morethan half
of its own power from existing boilers. It
is estimated that within 20 years about 80
percent of these boilers will need to be
replaced. Gasification is an alternative
means of generating heat and power from
biomass feedstocks. Black liquor is a
lignin-rich byproduct from pulp and paper
making. RD& D isneeded to lower the costs
and improve the performance of black
liguor and biomass gasification
technologies, particularly in the scale-up
from bench models to commercial
facilities. Successful demonstration of
advanced gasification technologies could
more than double the amount of CHP in
the pulp and paper industry. Developing
such systems is a critical element of the
technology roadmap of the Forest Products
Industry of the Future initiative.
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Attractive CHP technologies exist today for industrial
applications. New technologiesare nearing
commercialization that could improve the attractiveness
of CHPtoindustrial customers even more. For example,
DOE’s Advanced Turbine Systems programisfield
testing a cleaner and more fuel efficient product, an
advanced distributed generation turbine, called the
Mercury 50. RD&D in advanced ceramic materials and
alloysisresulting in new designsfor components that
enable successful operationsat higher temperatures,
which boosts energy efficiency and lowersemissions.
Further RD& D is needed to lower costs, enhance
durability and reliability, reduce emissions, and boost
efficiency even more.

The potential for additional CHP installationsin the U.S.
industrial sector isenormous. Thegoal of thisNational
CHP Roadmap isto add 27 GW of new industrial
CHP capacity by 2010. Thisgoal isless than one-third
of the estimated industrial CHP potential inthe U.S. (88
GW). Promising target markets for industrial CHP
additionsinclude paper (approximately 26 GW),
chemicals (approximately 9 GW), food (approximately 8
GW), metals (approximately 7 GW), and machinery
(approximately 6 GW).”



UNTAPPED CHP POTENTIAL FOR SELECTED INDUSTRIES

INDUSTRY CHP POTENTIAL (GW) EXISTING CHP (GW) UNTAPPED POTENTIAL
FOoD AND KINDRED
i i}z %7 4.6 74%
PRODUCTS
PAPER AND ALLIED
34.8 8.6 75%
PRODUCTS
CHEMICALS AND ALLIED 271 17.7 35%
PRODUCTS
PETROLEUM AND COAL il 4 56 559%
PRODUCTS
PRIMARY METAL
i o8 2.9 71%
INDUSTRIES
FABRICATED METAL
S . 0.08 99%
PrRODUCTS
INDUSTRIAL AND
TRANSPORTATION ] . 8] 0.95 92%
EQUIPMENT

SOURCE: ONSITE SYCom

To achieve the CHP Challenge goal for the industrial
need to be taken:

sector, the following actions

* Inraising CHP awareness, focusinitially on demonstrating “ best practices’
with regard to industrial energy efficiency and CHP systemsin the most
promising industrial sub-sectorsand “roll-out” to othersto achieve broader

acceptance

* Ineliminating regulatory and institutional barriers, focus on developing
“model” output-based standar dsfor environmental siting and permittingin
several of key statesand “roll-out” to achieve broader acceptance

*  Focusondeveloping "model” utility accessand exit fees

e Conduct cost-shared RD& D projectswith Federal and state governmentsin
the areas of advanced industrial power generation, black liquor and biomass
gasification, advanced materials and combustion processes, and advanced

power electronics, sensors, and controls

BUILDINGS

Commercial buildings account for approximately
one-sixth of the energy consumptionintheU.S.
and encompass more than 60 billion square feet
of floor space. Energy efficiency improvements
for lighting, heating, cooling, and ventilation
systems are forecasted to radically reduce energy
demand growth in this sector radically. The
growing use of computers and

telecommuni cations systems, however, is
forecasted to substantially increase, and the
amount of highly reliable power needed to meet
the growing needs of the e-commerce sector is

U.S. CoMMERCIAL CHP CAPACITY -

4,930 MW

OTHER
WATER/WASTE 20%
8%

HOSPITALS
1 0%

Gov'r
1 3%

DisT HEATING

SOURCE: ONSITE SYCOM

| 999

COLLEGES
29%

straining the grid in many regions of the country.

Commercia buildings are acritical and emerging market for CHP systems.
Primary market segmentsinclude office and retail buildings, water and waste
management facilities, and individual schools and hospitals. Natural gasis used
in more than 70 percent of the existing CHP install ations in the commercial sector.

7Onsite-Sycom Corporation, CHP Market Assessment for the U.S. DOE's Energy Information Administration,

September 2000.

8 Multiple buildingsthat share acommon thermal energy distribution loop, such ashospital complexesand university

campuses, are considered district energy systems.
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Four states— New York, California, Texas, and Pennsylvania— account for more
than half of the known installations of CHP in buildings.

Recent improvementsin smaller-scale power generation and thermal energy
systems have increased the attractiveness of CHP for avariety of building types
and functions. Small-scale CHP installations in buildings are difficult to track
since one of the primary sources of CHP data, DOE’s Energy Information
Administration, does not currently collect data on CHP systemslessthan 1 MW.

However, there are anumber of technical challengesthat need to be addressed.
These are discussed in the Buildings CHP Roadmap, along with policy and other
actionsaimed at increasing the use of CHP systemsin buildings. Asoutlined in
the Buildings CHP Roadmap, high priority research and devel opment needs

include:

e BCHP Packagelntegration

- Thermal recovery equipment
- Small to medium-sized air-cooled BCHP commercial chillers
- Communications protocol system controlsand “plug& play” equipment

* Next Generation BCHP Systems

- Monitoring software
- “Plug&play” equipment
- Improved primemovers(e.g., fuel cells, microturbines, reciprocating

engines)

- Advanced cooling systems

* Analysisand Design Tools

- Computerized screening tools
- Model and softwarelibraries
- Designtoolsfor architects and building designers

BCHP TeEsT FACILITY

DOE is co-sponsoring a systemsintegration
test facility at the University of Maryland,
College Park. At this facility, an
administrative building is being converted
by the University’s Center for Environmental
Energy Engineering from an all-electric
building to a building where most of the
energy needed to satisfy the occupants is
generated on-site. This is being
accomplished with two natural gas engine-
driven air conditioners that have been
integrated with an enthal py/desiccant
ventilation unit for humidity control and heat
recovery. Waste heat from an installed
microturbine used to drive an absorption
chiller. Engineering analysis will be
conducted to test various operating modes
to optimize performance and to develop
controls and fault analysis software.
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The potential for additional CHP installationsin
commercial andinstitutional buildingsintheU.S.is
enormous. Thegoal of thisNational CHP Roadmap is
toadd 8 GW of new CHP capacity in buildings by
2010. Thisgoal isdlightly less than 10 percent of the
estimated buildings CHP potential inthe U.S. (77 GW).
Promising targetsinclude office buildings (approximately
18 GW) , schools (approximately 15 GW), hospitals
(approximately 9 GW), nursing homes (approximately 8
GW), and hotels/motels (approximately 7 GW).

To achieve the CHP Challenge goal for the buildings
sector, the following actions need to be taken:

* Inraising CHP awareness, conduct an outreach
campaign to educate architects, building designers,
and engineering firmson therelative merits of
buildings CHP systemsin buildings and to provide
“SWAT” team technical assistance to answer questions
and reduce uncertainties



e Ineliminating regulatory and institutional barriers, address the information
needs of state and local code officialsto develop standardsfor buildings
CHP that address zoning, fire, safety, and construction concerns

e Conduct cost-shared RD& D with Federal and state governmentsin the areas
of packaged systemsintegration; interoperability, communications, and
controls protocols; and cleaner, more efficient, and more affordable “ prime
movers,” including fuel cells, microturbines, natural gas engines, and
thermally activated cooling and humidity control equipment

DISTRICT ENERGY

Digtrict energy isalarge and growing market for CHP.
District systems distribute steam, hot water, and/or
chilled water from acentral plant to individual buildings
through anetwork of pipes. District energy systems can
provide customerswith space heating, air conditioning,
domestic hot water, and/or industrial process energy. The
strength of district energy isits ability to aggregate
thermal loads. What makes district energy such an
attractive CHP techniqueisthe ability to combine
multiple low-temperature loadsinto alarge enough block
for the most cost-effective CHP technologies. Recovered
heat can be directly used for district heating or can be
used to produce chilled water for air-conditioning.

The most recent statistics on district energy systemsin the

GRAY's FERRY

In 1997, an aging district system serving
downtown Philadelphia was upgraded to
include a 118 MW combined cycle gas
turbineto provide electricity to thegrid and
steam to 70 percent of downtown
businesses. The entire system has a fuel
conversion efficiency of approximately 70
percent. The system is capable of burning
natural gas or fuel oil. With natural gas,
the system generates energy with 50 percent
lower CO, emissions and 90 percent lower
NO,_emissions.

U.S. were compiled in 1993. At that time it was estimated that there were:

e about 5,800 district energy systemsin operationinthe U.S.

e about 800 billion Btus per hour of installed thermal
energy production

* morethan 20,000 miles of pipefor delivery

District energy systems crosscut the other CHP market
sectors because they involve commercial and institutional
buildings, industrial, and Federal facilities. For example,
about 24 percent of al district energy systemsin the U.S.
are college campuses, 17 percent are hospital complexes,
16 percent are military bases, and 8 percent involve
industrial plants.

The potential for additional CHP installationsin district
energy systemsissignificant, particularly in existing energy
systemsat universities, Federal facilities, or downtown
areas. District heating plays amuch larger rolein the
energy sectors of northern Europe, Russia, and Canada
than it doesinthe U.S. For example, district energy
comprises 70 percent of the space heating market in

Russia, 50 percent in Denmark, and 44 percent in Sweden,
compared to 3 percent in the U.S.°

CANMET — COMMUNITY
ENERGY SYSTEMS

Natural Resources Canada operates a
community energy system program for
assisting local and municipal governments
across Canada with installation of district
heating and cooling systems. The program
provides hands-on technical assistance for
local government officials in the
development of feasibility studies, project
management, system designs, and trouble-
shooting. A particularly valuable service
has been to sponsor on-site visitsto district
energy facilities in Denmark and Sweden
for Canadian municipal government
managers so that actual facilities,
operations, and benefits can be verified by
actual decision makers. This effort has
raised the level of interest and led to the
installation of new systems.

9 Natural Resources Canada, The District Energy Option in Canada, ISBN M27-117/1996E, 1996.
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It isestimated that thereis up to 19 GW of additional CHP potential in district
energy applications by the year 2010.° The goal of thisNational CHP roadmap
istoadd 8 GW of new district energy CHP by 2010. Thisgoal isamost one-
half of the estimated potential for district energy CHP,

To achievethe CHP Challenge goal for district energy, the following actions need

to be taken:

CHP/ST. PAUL MINNESOTA

District Energy St. Paul, Inc., in partnership
with Trigen-Cinergy Solutions, is
constructing a CHP plant fueled with wood
waste. The CHP system will supply 25 MW
of power to the grid, and over 75 percent of
the thermal energy required by the district
heating and district cooling system. The
district heating system servesover 75 percent
of downtown building space. By turning
regional wood waste into a useful product,
the system will keep energy dollars in the
local economy. A substantial portion of the
wood waste will come from downed trees,
trimmings and branches. Making use of this
wood wastewill also solvewhat isan ongoing
community environmental challenge, since
much of it currently goes to landfills or is
burned in open fires.

. Launch an outreach campaign to educate
municipal and community governments, colleges,
universities, and military bases about district
energy and CHP systems by providing a series of
“how-to” guidebooksthat aid in conceptualizing,
designing, financing, installing, owning, and
operating these systems

. Expand technical assistancethrough on-site
training, “SWAT” teams, and other meansfor
potential users of district energy systemsto
overcometechnical, legal, financial, and
institutional barriersto development of district
energy systemsand to implement CHPin
existing district systems

. Conduct more demonstr ation pr oj ects of
innovative CHP applicationsin communitiesand
power parks, particularly for “brownfield”
redevelopment and public housing applications

FEDERAL FACILITIES

The Federal government provides energy to approximately 500,000 buildings and
facilities, comprising approximately 3 billion square feet of floor space. Some of
the facilities house energy intensive operations such aslaboratory, testing,
warehousing, and manufacturing/assembly. In 1997, these activities used more

CHP — MARINE
CORPS BAsSE

In 2001, the United States Marine Corps Air
Ground Combat Center (MAGC) at 29
Palms, California, is scheduled to install a
high-tech 7.1 MW CHP facility based on
equipment manufactured by Solar Turbines,
Inc. This CHP system will provide a large
portion of heat and power required by the
21,000 people living at MAGC, the largest
Marine Corps base in the world (about ¥ the
size of Rhode Island) and is projected to have
an annual savings of over $1.8 million.

than 400 billion Btu of energy, cost taxpayers more than
$4 billion, and contributed to the nation’s inventory of
environmental emissions.* From a CHP perspective, the
Federal government isamicrocosm of the entire economy
in that there are many opportunitiesto use CHP in office
buildings, manufacturing facilities, and district energy
systems.

Executive Order 13123, Greening of the Gover nment
Through Efficient Energy Management, establishes goals
for reducing energy use, emissions, and costs of
government federal operations. The Order encourages
Federal agency managersto use CHPin all of itsforms
whenever it provesto be cost effectivefrom alife-cycle
perspective.

4

10 American Council for an Energy Efficient Economy, Combining Heat and Power: Capturing Wasted Energy, R.
Neal Elliott and Mark Spurr, May 1999.

1'U.S. Department of Energy, Annual Report to Congress on Federal Government Energy Management and
Conservation Programs Fiscal Year 1997, August 1999, DOE/EE-0222.



The potential for additional CHP installations at Federal
facilitiesissignificant. The Federal sector presentsits
own set of issuesincluding funding limitations, Federal
procurement regul ations, and certain unique “ mission
critical” functions such as multi-purpose military bases,
one-of-a-kind laboratory complexes, health and public
safety facilities, and recreation centers. The goal of this
National CHP roadmap isto add 5 GW of new CHP
installationsin Feder al facilitiesby 2010.

To achieve this CHP Challenge goal for the federal
sector, the following actions need to be taken:

Develop new sour cesof funding for theinstallation
and operation of CHP in Federal facilitiesthrough
the federal appropriations process, state public
benefitsfunds, third parties such as energy services
companies, utility companies, and foundations

CHP — FORT BRAGG ARMY BASE

Fort Bragg, one of the largest military
installations in the world, is proposing to
install a state-of-the art 12 MW CHP facility.
The CHP system will be based on three 3.5
MW gas turbines developed by Honeywell.
Fort Bragg has a base load of less than 40
MW, a peak load of approximately 100MW,
and a load factor of 56% that is weather
driven. Its goal isto reduce its energy costs
by as much as 30% per year with a
combination of rate negotiations, internal
generation, load management and energy
reduction. The CHP system will provide
thermal energy for the central heating and
cooling district that needs 120 MMBtu per
hour to service over 150 buildings on the
circuit.

Compileanational inventory of potential Federal

CHP sitesthat characterizes opportunities for expansion of existing systems

and development of new CHP systems

Require detailed assessments of CHP oppor tunities before significant changes
are madein Federal facilitiesthat may eliminate the potentia for CHP

Engage DOE’sFeder al Ener gy M anagement Program in providing technical
assistance, information, and analysistoolsto decision makers at federal

facilities across the country

Develop more case studiesto demonstrate all forms of CHP in Federal facilities

across arange of building types, agencies, and regions of

CHP MARKET SEGMENTATION

the country

DOMINANT TrPICAL
MARKET TYPICAL |/ iy DESIGN POWER
SEGMENT Size (MW) STRATEGY UTILIZATION
OWNERSHIP PoweR RaTIO
TRADITIONAL 3-40 OWNER @2 - | e MaTCH ON-SITE
OPERATED EXISTING
PROCESS;
THERMAL BASE
LOAD
REGULATORY 50- 3™ PaRTY 2.0 MAXIMIZE SALES TO
DRIVEN 1,000 (@CCi| POWER GRID
0.5 GENERATION
(STEAM)
MARKET 1-20 3™ PaRTY 0.5-2.0 BALANCE ON-SITE AND
DRIVEN POWER AND SALES TO
THERMAL GRID
LOADS
DISTRICT 1-40 3™ PARTY ®l2-2'e) MATCH ON-SITE AND
ENERGY EXISTING SALES TO
THERMAL LOAD GRID
BUILDINGS ®! | - lle) 3™ PARTY 0.4-2.0 MATCH SPACE ON-SITE
CONDITIONING
LOAD
DIRECT O.1-4 3™ PARTY ©.5- 1.5 SiZE TO ON-SITE
DRIVE AND OWNER DRIVEN LOAD
OPERATED WITH HEAT
RECOVERY

Source: ACEEE






5. IMPLEMENTATION

Implementation of this Roadmap, and accel erated devel opment and deployment of CHP
systemsin America, depends on the coordinated efforts of anumber of individualsand
organizations acrossthe country. The Roadmap pointstheway, illustrating how various
individualsand organizations can contribute to the overall effort. Successwill require
new and revised strategiesthat achieve the specific actionsand goalsoutlined inthe
National CHP Vision and Roadmap.

Thisimplementation effort isa partnership in which participating organi zations
will be counted upon to apply their own resources, and if necessary, seek support
from appropriate Federal, state, and local government agencies. With the
concerted collective action of al participating individual sand organizations, the
significant resources of each can be leveraged for maximum impact.

The USCHPA has assumed the responsibility for coordinating the implementation
of this National CHP Roadmap. By doing so, the USCHPA commitsto expand its
coordination and outreach efforts and involve more individual s and organizations
in the enterprize. Effective leveraging of resourcesis paramount. The USCHPA is
anew and relatively small organization. Devel opment of partnershipsand
cooperative working relationships with other participantsiscritical if the National
CHP Roadmap isto be implemented properly. This partnership approachis
illustrated in the table bel ow.

RESPONSIBILITY LEAD ORGANIZATION SUPPORTING ORGANIZATION(S)
NATIONAL COORDINATION USCHPA U.S. DOE, U.S. EPA
INDUSTRIAL SECTOR USCHPA CHEMICALS MANUFACTURERS

ASSOCIATION, AMERICAN FOREST

AND PAPER ASSOCIATION,

COUNCIL OF INDUSTRIAL

BOILERS OPERATORS
BUILDINGS SECTOR BCHP INITIATIVE AMERICAN GAS COOLING CENTER
GAs TECHNOLOGY INSTITUTE

OAK RIDGE NATIONAL LABORATORY
NATIONAL RENEWABLE ENERGY LABORATORY
PACIFIC NORTHWEST NATIONAL LABORATORY

DISTRICT ENERGY SYSTEMS INTERNATIONAL DISTRICT ENERGY U.S. HUD, NYSERDA
ASSOCIATION
FEDERAL FACILITIES FEDERAL ENERGY MANAGEMENT OAK RIDGE NATIONAL LABORATORY
PROGRAM (DOE) PACIFIC NORTHWEST NATIONAL LABORATORY

NATIONAL RENEWABLE ENERGY LABORATORY







A. PARTICIPATING ORGANIZATIONS

Air Technology Systems
Allianceto Save Energy
Allison Engine Company
American Chemistry Council

American Council for an Energy Efficient Economy
American Forestry and Paper Association

American Gas Association

American Gas Cooling Center

Arthur D. Little

Ballard Engineering

Bowman Power Systems
Bristol-Myers Squibb Company
Broad USA

Capstone Turbine Corporation
Cascade Associates

Caterpillar International Power System
Comfort Link

Council of Industrial Boiler Owners
Deltalnstitute

Dow Chemical

Duke Solutions

ELPC

Encorp

Energetics, Incorporated

Energy and Environment Analysis, Inc.
Energy and Environment Center
Energy Recovery International
EXERGY Partners Corp.

Gas Technology Institute

General Electric Power Systems
Genera Motors

Good Company

Honeywell Power Systems|inc.
International District Energy Assoc.
Johnson Controls, Inc.

Keyspan

Kohler Power Systems

Michigan Consolidated Gas Company
Mississippi Valley Gas

Munters Corporation

National Park Service

National Renewable Energy Laboratory
NiSourcelInc

Northeast Midwest Institute
Northwind Boston

Natural Resources Defense Council

New York State Department of Public Service

Frederick
Washington
Indianapolis
Arlington
Washington
Washington
Washington
Washington
Cambridge
Rockford

Woodland Hills

New York
New York
Tarzana
Washington
Lafayette
Baltimore
Burke
Chicago
Washington
Lincolnshire
Chicago
Chicago
Columbia
Arlington
Portland
Lincoln
Herndon
DesPlaines
Schenectedy
Detroit
Austin
Torrance
Minneapolis
Milwaukee
Brooklyn
Kohler
Detroit
Jackson
Amesbury
Staten Island
Golden
Merrillville
Washington
Hopkinton
New York
Albany

MD
DC
IN
VA
DC
DC
DC
DC
MA
IL
CA
NY
NY
CA
DC
IN
MD
VA
IL
DC
IL
IL
IL
MD
VA
ME
NE
VA
IL
NY
Ml
X
CA
MN
Wi
NY
Wi
Ml
MS
MA
NY
(6{0)
IN
DC
MA
NY
NY



New York State Energy Research & Development Authority — Albany NY

Oak Ridge National Laboratory Oak Ridge TN
ONS Hartford CT
Onsite Sycom Carlshad CA
Oregon Office of Energy Sdem OR
Pace University Energy Project WhitePlains  NY
Pacific Northwest National Laboratory Richland WA
RutgersUniversity Piscataway NJ
Seattle City Light Seattle WA
Solar Turbines, Inc. Washington DC
Southern California Gas Co. LosAngeles CA
Tecogen Waltham MA
The Dow Chemica Company Houston TX
The Energy Network, Inc. Hartford CT
The Trane Company LaCrosse Wi
Trigen Energy Corporation Trenton NJ
U.S. Department of Energy Washington DC
U.S. Environmental Protection Agency Washington DC
University of Illinois Chicago Energy Resources Center  Chicago IL
University of Maryland CollegePark MD
WaukeshaEngine Waukesha Wi
Weyerhaeuser Federa Way WA



B. FOR MORE INFORMATION

WEBSITES

www.nemw.org/uschpa
www.bchp.org
www.eren.doe.gov/der/chp
www.epa.gov/global warming/actions/cleanenergy

Michael Brown
International Cogeneration Alliance
13 Great Stuart Street
Edinburgh, Scotland EH3 7TS
Phone: 44-131-466-5544
Fax: 44-131-466-7755
Main office:

Rue Gulledelle 98
1200 Brussels, Belgium
Phone: 32-2-772-2611
mvbrown@compuserve.com

Jairam Gopal
CdiforniaAlliancefor Distributed Energy Resources
1516 Ninth Street, MS-23
Sacramento, CA 95814-5512
Phone: 916-654-4880
Fax: (916) 654-4685
jgopal @energy.state.ca.us

Shawn Herrera
Federal Energy Management Program
U.S. Department of Energy
1000 Independence Avenue, SW
Washington, DC 20585
Phone: 202-586-1511
shawn.herrera@ee.doe.gov

John Jimison, Executive Director
U.S. Combined Heat and Power Association
Berliner, Candon, & Jimison
1225 19th Street, N.W. Suite 800
Washington, DC20036-2453
Phone: (202) 728-9049
Fax: (202) 822-0109
johnj @bcjlaw.com
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Tom Kerr
Clean Energy Team
U.S. Environmental Protection Agency
1200 PennsylvaniaAve.
Room 6202J
Washington, DC 20460

Anthony Occhionero
American Gas Cooling Center
400 N. Capitol St., NW
Washington, DC 20001
(202) 824-7141
tocchionero@agcc.org

Thomas O. Riemer
Midwest Cogeneration Association
P.O. Box 283
Western Springs, IL 60558-0283
Phone: (630) 323-7909/ (630) 665-9090
mca@cogeneration.org

Merrill Smith
Office of Power Technologies
U.S. Department of Energy
Combined Heat and Power Program
1000 Independence Avenue, SW
Washington, DC 20585
(202) 586-6074
merrill.smith@hqg.doe.gov

Scott Smith
New York State Energy Research and Development Authority
286 Washington Avenue Extension
Albany, NY 12203-6399
Phone: (518) 862-1090 extension 3344
Fax: (518) 862-1091
sas@nyserda.org

Richard Sweetser
Buildings Cooling Heating and Power Initiative
12020 Meadowville Court
Herndon, VA 20170
Phone: (703) 707-0293
Fax: (703) 707-0138
rsweetser @exergypartners.com

Robert P. Thornton
International District Energy Association
125 Turnpike Road, Suite 3
Westborough, MA 01581-2841
Phone: (508) 366-9339
Fax: (508) 366-0019
idea@districtenergy.org
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