
^\\^ W,W,Williams^ ., 
Consider I t Done. 

m 

CD O 
_ t 

\ ^ o 
o 

3C 

1176 Industrial Parkway North 
Brunswick, Ohio 44212 «__ 

Friday, February 14, 2014 CZ 

O -̂  
Mr. Todd Snitchler Q ^ 
Chairman tj? 
The Public Utilities Commission of Ohio 
180 East Broad Street 
Columbus, Ohio 43215 

Mr. Chairman, 

I am writing to you in support of the application for rehearing of OAC 4901:1-10-28. I feel that ORC 4928.01 (A) 
30-32 effectively puts my company at a competitive disadvantage in the Ohio CHP marketplace. 

ORC 4928.01 (A) 31 (a) specifically calls out the fuel and technologies considered for net metering in Ohio. By 
specifically calling out microturbines and fuel cells you are limiting the types of technologies available to customers 
for CHP solutions in the State of Ohio, specifically reciprocating engines. Reciprocating engines are between 36% 
and 47% electrically efficient and total system efficiency of can achieve over 90%) when the heat from the engine is 
captured for use on site. As opposed to microturbine technology which is approximately 26%) to 29%) electrically 
efficient. 

Natural gas reciprocating engines are a proven technology with installations all over North America. Some notable 
installations in the Midwest are a 1.75 MW gas engine at the Museum of Science and Industry in Chicago, IL, a 
745kW gas engine at Elkhart General Hospital, Elkhart, IN, and 3.2MW of gas engines installed at Lorin Industries 
in Muskegon, MI. All of these projects use the electricity onsite to offset utility costs while using the heat from the 
engine for steam, hot water or cooling. These installation and many more are highlighted on the US DOE Efficiency 
and Renewable Energy Website - http://wwwl.eere.energy.gov/manufacturing/distributedenergy/index.html 

In August of 2009 the US Department of Energy released a report on the potential of combined heat and power - "A 
Decade of Progress - CHP - A Vision for the Future" stating that Ohio has the potential of greater than 8000 MW 
for CHP installations. All that I ask is that companies like WW Williams which offer reciprocating engines have an 
equal opportunity to apply our technology and services. 

Thank you for your time and consideration. 

Respectfully Submitted, 

H. Tom Drake 
Gas Power Systems Territory Manager 
WW Williams 
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The U.S. Department of Energy's 
Office of Energy Efficiency and 
Renewable Energy (EERE) invests 
in a diverse portfolio of energy 
technologies in order to achieve 
a stronger economy, a cleaner 
environment, and greater energy 
independence for America. 

The Industrial Technologies 
Program (ITP), part of EERE, 
works in collaboration with U.S. 
industry to develop technologies 
and practices that improve 
industrial energy efficiency and 
environmental performance. 
ITP's work to further the reach 
of combined heat and power 
technologies supports EERE goals. 

For more information, contact: 
EERE Information Center 
1-877-EERE-INF (1-877-337-
3463) 
www.eere.energy.gov/industry 

Industrial Technologies Program 
Office of Energy Efficiency and 
Renewable Energy 
U.S. Department of Energy 
1000 Independence Ave., SW 
Washington, DC 20585 
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CHP: The Time is Now 

As America embarks on a bold new energy 
strategy, CHP is poised to deliver immediate 
economic and climate benefits. 

Combined heat and power (CHP) technok^ holds enormous potential 
to improve the naticxi's energy security and leckicc greenhouse gas (GHG) 
emissions. CHP sujqjorts om: move to a dean «aiergy economy aiKl the creation 
of green jobs. The Department of Energy (DOE) has IcMig championed CHP 
technologies and is now prepared to harness the ftdl power of CHP to help the 
nation meet its energy and cUmate goals. 

CHP solutions provide effkJent, reliable, ami more affordable power for 
businesses and kistitutions. CHP is now instalkd at more dian 3,500 commerdal, 
industrial, and instkutbnal &c3ities across ihc natk>n, ttnpiovit^ cneigy 
efficiency, ensuring environmental quality, promoting economic growdi, and 
fostering a more robust energy infiastructure. CHP systems today represent 85 
gigawatts (GW) — or aknost 9 percent — of the nation's total electricity c^jacity 
CHP produced 506 biUion Idkm^tt-hours (kWh) of electricity in 2fXi6 — more 
dian 12 percent of total power generation for that yeat 

Throvi^ contUHied research, development, and outreach, DOE and ks 
partners ccHjId h ^ to dramaticalty increase CHP's share of US. electricity 
generating edacity. Expanded use of CHP wiU he^ meet naticMtial enetgy, 
economic, aad environmental goals. A recent study by Oak 
Ridge National Laboratory has foiuid ^ t significant benefits 
would accrue by raisii^ die CHP share to 20 percent To reach 
20 percent, die Department of Eneigy commits to 

7,000 

MOO 

the following: 

• Develop and deploy more energy-efficient CHP 
turbines, reciprocating engines, microturbines, fiiel 
cells, heat pumps, thermally activated technologies, 
waste heat recovery technolo^es, and integrated CHP 
systems that are fully mtegrated with customer facilities 
and compatible with existing clectrk transmission and 
distribution systems. 

• Demonstrate CHP technologies in collaboration wid i 
private and public organizations to emphasize king-
term validation and to reduce investment risk for 
developers and end users. 

Whatls CHP? 

CHR is an integrated set of 
technologies for the simultaneous, 
on-site production of electricity 
and heat. 

CHP is energy efficient, making 
use of heat produced during power 
generation and avoiding generation 
and transmission losses. 

6,851 

5,890 

r~i i Reduction 
in emissions 

with 20% 

Source: ORNL 2008 

2006 20% 

CHP Can Avoid 60 Percent of the Potential Growth in 
Carbon Dioxide Emissions Between 2006 and 2030 



CHP: The Time is Now 

Transform the market by promoting and publicizk^ the national 
benefits of CHP and reducii^ barriers to fuB market deployment. 

CHPin203O 
DOE leads a national program 
that includes a robust portfolio 
of technology research and 
development, demonstrations, and 
market transformation initiatives to 
advance CHP as a well-recognized 
means to simultaneously create 
green jobs, reduce GHG emissions, 
improve energy efficiency and 
maximize the competitiveness of 
U.S. industry. 

This sttatc^ approach is essential today to address die technical and market 
challenges kdiibitit^ widespread adoption of CHP. A baknced set of policies, 
incentives, business models, and investments wiH stknukte sustained CHP 
growth and support the nation's new energy agenda. 

Market Solutions for a Sustainable Future 

Combined heat and power systems provkk effective, efficient, ceUaye, and kss 
costly power to Imskiesses across the nation. CHP has proven to: 

• Significantly reduce CO^ emissions through greater energy efficiency 
• Increase production efficiency, reducing business costs 
• Provide local energy solutions and grecn-coHar jobs diroi^hout 

the United States 
• Relieve grki congestion and improve energy security 

Benefits of 
CHP Growth 

CHP Capaelty 

Annual Fuel Savings 

Total Annual CO, Reduction 

Cars Taken off Road (Equhralent) 

If die United States were to adopt hig^-depk^tneat p<dicies and adiicvc 20 
percent of ekctttdty generation Bxnm CHP by 2030, the aatitxi cc^d save 
an estknated 5.3 cpadrffion Btu (quads) of fuel antMufiy, die equiv^ent of 
tueady half the total o i e ^ currcndy consumed by US. iKJUsdicdds per yeac' 
Throi:^ 2030, sudi pdkies could also generate $234 Uiioa m new tecfandogy 
investments^ and create neady 1 miflion tedinical jobs duom^iout the United 
States.' COj emissions could be reduced by more dian 800 mifcn metoc tons 

^ I \ n ) per yeai; an emissions 
impact siodar to ti^i^more than 
half of cimxait passenger veWcfes 
off dieroad^ 

2006 

85 GW 

1.9 quads 

248 MMT 

45 million 

2030 

241 GW 

5.3 quads 

848 MMT 

154 million 

Source: ORNL 2008 

1 Based on EIA AEO 2008 figure of 11,58 QBtu consumed in the residential sector in 2005, 
2 Based on assumed cost of $1,500 per l<ilowatt-fiour installed. 
3 Based on four jobs created for every $1 million in capital investment, 
4 Based on Bureau of Transportation Statistics figure of 251 million registered passenger vetiicles in 2006, 



CHP: The Time is Now 

CHP must be inteffigentiy integrated into die national eneigy portfoUa Key 
industrial, commercial, and institutional markets for CHP must be targeted 
for development Through research, devek^ment, and 
deployment of CHP components and kitegrated systems, 
these madj£ts will grow to sustainabty meet local needs and 
achieve national energy goals. Commercial/ 

Institutional/ 
Municipal 

CHP l\/larkets Today 

other 
Fnnd Manufacturing 

^ " " " ^ Other Industrial 
8% 8% 

Metals 

Potential for CHP Across 
the United States 

• Industrial facilities offer major opportunities for CHP 
to enhance the energy efficiency of manufacturing 
operations, such as those used for chemical, refining, 
ethanol, pulp and paper, food processing, and glass manufacturing plants. 

• Institutional facilities such as colleges and universities, hospitals, 
prisons, federal facilities and military bases provide cost-effective and 
energy-efficient CHP opportunities. 

• Commercial buildings such 

as hotels, airports, high-tech 
campuses, large office buildings, 
and nursing homes, are excellent 
candMates for CHP. 

• District energy sites offer 

major opportunities for CHP 
deployment. 

• Municipal use of CHP is a 
growing market, including 
wastewater treatment facilities 
and K-12 schools. 

• Residential CHP systems 
represent an opportunity to 
cost-effectively provide power 
and heat for multi-family housing and planned communities. 

Chemicals 
30% 

Refining 
17% 

Source: EEA, Inc, 
CHP Installation Database 

CHPTKknfcalPatmtlal 
D=<1.000MW 
• '1,000-3,000 MW 

= 3,000-8,000 MW 
= >8,000MW 

iVIOre m u s t b e d o n e to reach die ambitious — yet attainable — 
goals for combined heat and power. The future is br^ht for CHP — but 
much will depend on our ability to overcome technical and institutional 
barrkrs. 



DOE'S CHP Program 

Partnersliips 
Make It Possible 

DOE partners with numerous other 
organizations and institutions to 
develop and deploy critical CHP and 
distributed energy resources. 

• American Council for an Energy 
Efficient Economy (ACEEE) 

• Argonne National Laboratory 

• California Energy Commission 
(CEC) 

• International District Energy 
Association (IDEA) 

• National Energy Technology 
Laboratory (NETL) 

• New York State Energy Research 
and Development Authority 
(NYSERDA) 

• Northeast-Midwest Institute 
(NEMW) 

• Oak Ridge National Laboratory 
(ORNL) 

• World Alliance for Decentralized 
Energy (WADE) 

• U.S. Clean Heat and Power 
Association (USCHPA) 

• U.S. Department of Housing and 
Urban Development (HUD) 

• U.S. Environmental Protection 
Agency (EPA) 

Gk>bal energy demand, vohtSc energy prkes, and climate change are drivii^ a renewed 
national commitment to energy effickncy and renewable energy. Combined heat and 
power (CHP) provides a cost-effective, near-term opportunity to knprove our naticui's 
eneigy, environmental, and economic fixture. The Department of Eneigy is leading die 
national effort to generate 20 percent of U.S. electricity with CHP by 2030. 

In response to a challenge by die CHP kidustry to achieve more than 90 GW of CHP 
capacity by 2010', the Department estabMshed an active prt^ram of CHP research, 
development, and depkiyment The prc^ram has ^gressivdy led dcvek^ment of 
CHP markets and technok^ies, addressed regulatory and institutkxial barriers, and 
raised awareness about opportwikies fca: CHP. 

Accelerated CHP Research and Development 
DOE is committed to further expandir^ CHP markets by working to: 

• Research and develop component technok^y to maximize energy efficiency, 
optimize fuel flexibility, and muiimize waste streams 

• Address end-use sectors with higji or growkig energy use or with 
s^nificant opportunities to improve energy efficiency with CHP 

• Improve combustion systems that use renewable bk>gas/biomass 
fiicls without sacrificing reliab^ty, avaikbiUty, maintainability, 
or durability (RAMD) 

Technology Demonstrations 
DOE is working to promote installations of innovative technologies and 
applications that offer the greatest potential for replication. Through private 
and public sector collaborative efforts, the Department is conducting fidl-
scale demonstrations of CHP systems in high-potential, high-profile sectors, at 
industrial sites, colleges and universities, district energy sites, municipal facilities, 
and commercial and residential buildings. 

Aggressive Market Transformation Efforts 
DOE's Clean Energy Application Centers, formerly known as the Regional 
Applkation Centers (RACs), provide education, awareness, training, and outreach 
on CHP, waste heat recovery, and district energy systems. These services include 
on-site analyses to help businesses, facility managers, and building engineers 
determine the most cost-effective applications for CflP and waste heat recovery. 
The Centers also provide technical support to policy development efforts by 
DOE, state governments, and other organizations. The national kbs provide 
prc^ram support and technical guidance to all Centers. 

5 USCHPA, National CHP Roadmap: Doubling Combined Heat and Power Capacity in tlie United States by 2010 (2001), 



1998 

CHP Federal-State 
Partnership Begins 
The CHP Roadmap set ttie natkml a^nda for: 

• More efficient CHP exponents and wtegrafed 
energy systems (lES) 

• Market transformation with the si^^xxtd 
CHP Regional A^ication Centers (RACs) 

• Key partnerships with federal and state govemments, 
national laisoratCMies, industry, mternatkm! 
associations, and NGOs 

46 GW Installed CHP 
7% of U.S. Gapaoity 

2009 
A Strong Foundation 
Today, about 3,500 CHP sites provicte mxd flian 85 GW of e l^ rk%, 
reducing U.S. energy use by m m ttan 1.8% and awiding 248 mlflioi 
metric tcms (MMT) oi CO, annualy. DC^'s CHP acccMnplishmei^ Mnxk: 

• k^reased rec^ocating en^^t^ efft^ency to 44% and 
significantly rediced emissions 

• lm|xovediAra-tean bum gas tuttxms and microturtmes with 
38% efficiency am) rediK^ entisskms 

• Promded are! fistalledNTlegraled energy systems (lES) with 
70% combined system effldency 

• Co-sponsored 125 CHP training wwkshops and 350 CHP installations 

A Pathway to Sustainability 
Through research and development, 

^ partnerships, education, and outreach, DOE 
^ has helped to dramatically increase the CHP 

share of U.S. electricity generating capacity. 

85 GW Installed CHP 
9% of U.S. Capacity 

2030 AND BEYOND 

A Bright Future for CHP 
Providing 20% of the nation's electricity from CHP by 2030 will: 

• Save an estimated 5.3 quadrillion Btu of fuel annually, nearly half of all 
energy now consumed by U.S. households per year 

• Reduce annual COj emissions by more than 800 MMT 

• Cumuldti\«V gei^rate $234 billion in new divestments and create 
nearly 1 million highfy skilled technical jobs throughout the country 

2 4 1 GW I n s t a l l e d CHP 
2 0 % o f U.S. C a p a c i t y 
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A Decade of Progress 

Over the past 10 years, DOE has built a solid 
foundation for a robust CHP marketplace. 

&jr a%ning with key partners, our prc^ram has produced innovative 
teduK^ogies and speadieaded maiket-transforming projects. In addition, 
cxir ccMnmerdalization activities and Clean Energy Application Centers have 
expaaded CHP, waste heat recovery, and district eneigy outreach, education, and 
market depkyment Because of these partnersh^ efforts, the United States now 
boasts more than 3,500 CHP, waste heat recovery, and ctstrict energy systons 
insta&d—actively savit^ energy and reducing emissions. 

HistoticaBy, DOE's Combined Heat and Power Program has had four primary 
elements: 

• Technology research and development 

— Advanced reciprocating engine systems (ARES) 

— Advanced Industrie gas turbuies 

— Microturbines 

— Fuel ceHs 

— Thermally acth^atcd technologies (TATs) 

• Integrated energy systems (lES) research, development, 
and deployment 

• Market transformation through project support, 
education, and outreach 

• Public-private partnerships 

The Ritz-Carlton San Francisco, the city's highest-rated hotel, planned to lower 
energy consumption and reduce energy expenses by installing a combined cooling, 
heating, and power (CCHP) package trom UTC Power Company, with support from 
DOE. Fueled with natural gas, the 240 kW Pure Comfort microturbine system has 
saved the Ritz-Carlton about $120,000 per year in electricity—enough to power 
200 average American households. The hotel realized a payback period of less than 
three years, due in part to financial incentives from the California Self-Generation 
Incentive Program (SGIP). 

Pholo courtesy of UTC 
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A Decade of Progress 
Through Technology n&D 

Technology Research 
and Development 
Technology research and devekipment ^&D) projects are die essential 
building blocks of DOE's CHP prc^ram. Aimir^ to inqirove effictency, 
lower emissions, and ^dlitate madcet opportunities, DOE has focused on 
gas-fired, advanced recqirocating engine systems; industrial gas turbines; 
microturbines; fuel ceHs; and thermally activated teduiok^ies. 

Advanced Reciprocating Engine Systems (ARES) 

The ARES prc^ram focuses on improving rec^tocating a^jnes ^ t o n -
driven electrical power generaticwi systems) ai the 0.5—5 MW rai^e. In 
collaboration with national laboratories, university research centers and 
private ccwnpanies, DOE has improved medium-speed natural gas engines 
for distributed energy applications. Current researdi aans to kicrease dieir 
eneigy efficiency firan about 36 percent to 50 percent, reduce nkrogen 
oxide (MOx) emissions from 1 gram per horsepower-hour to 0.1 gram, 
and reduce c^ierating and maintenance costs by 10 percent The prc^ram 
has made great progress in these areas, pavit^ the way fta: more cost-
cMi^titive equipment 

Our researchers have tested engines and produced analytical computer 
models to upgrade engines, pistons, piston rings, and cylinder tners and to 
improve ignition systems and reduce friction. TTicy have achieved a more 
comprehensive understanding of ^nition systems, especially at the point 
of ignition and the b^inning of die power cycle. As a result, tiiey have 
deseed, developed, tested, and produced advanced rec^rocatkig engines 
that approach DOE performance targets for industrial and commercial 
applications. A number of diese engine systems have been uistaUed at 
commercial sites. 

University, bboratory, and private ccMnpanies throi^out the United States 
that have participated in ARES research with DOE include: 

Caterpillar 
Dresser Waukesha 
Argonne National Laboratory 
Colorado State University 
Massachusetts Institute 
of Technology 
Mich^an Technology University 
Oak Ridge National Laboratory 

The Rio Hotel in Las Vegas, Nevada, 
has a 4.9 MW CHP system powered 
by Caterpillar natural gas-fueled 
reciprocating engines. The system went 
online in May 2004. Energy cost savings 
have been about $1.5 million per year, 
providing five years payback for project 
owners and investors. 

Cummins 
Ohio State University 
Purdue University 
University of Southern California 
University of Tennessee 
University of Texas 
West Virginia University 



A Decade of Progress 
Through Technology R&D 

Advanced Industrial Gas Turbines 

Cutaway Illustration of Mercury 50 Recuperated 
Gas Turbine, Courtesy of Solar Turbines 

PCI Catalytic Pilot Burners, Courtesy of Precision 
Combustion, Inc. 

The Veterans Administration Medical 
Center in San Diego, California, recently 
replaced two Saturn 1210 kWe turbines 
with a Mercury 50 recuperated gas turbine, 
enabling the hospital to generate $4.2 
million in emissions offset credits. 

D O E aims to enhaiKe die performance of gas turbines for applicaticMis \sp 

to 20 MW Its research cwi advanced materials, partiadarty cc«nposite ceranw:s 

and thermal barrier ccKitii^, is helping to achieve this objective. In addiricm, 

R&D on low-emisskxi technok)gies is improvkig the ccxnbustion systems 

by reducing NOx and carbon monoxide (CO) emissions withc«it adverse^ 

affecting turbine perfcnmance. 

With D O E suj^HMt, Sdar Turbines has successfi^ dcvek^ied its Mercury W 

gas turbine, targeted to meet the rapidly growing demand for h ^ ^ efficient, 

environmentally sv^ierior turbine-based power systems. The Mercury 50 

turbine uses an ultra-kan prc-mix combustor design to reduce NOx to 5 parts 

per miffion by vohmie ^qimv). 

The following companies and laboratories are amoi^ diose that have 

partic^ated ki D O E p r t ^ t s : 

Alzeta Corporation 
Developed a novel, staMized combustion 
technology for industrial gas turbines 

Catalytica Combustion Systems Inc. 
Extended the longevity of the catalyst for use with 
turbines and lowered mc cost of emissions prevention 

IQALZIfA 

[Cafafytfca 

General Electric 
Led a team of researchers to develop and test advanced industrial 
gas turbine components made from ceramic matrix ccwnpositcs 
for shrouds and combustor liners 

HoQeywell E n g ^ e s aad Systems 
Developed an innovative, fiiel-flcxible, air-staged, catalytic 
gas turbine combustion system with closed-loop control 

Precision Combustion Inc. 
Developed a novel catalytic pilot burner and combustor for 
ultra-low NOx industrial gas turbines 

Solar Turbines Incorporated 
Developed a fully integrated combustion system with 
advanced materials for the Mercury 50 gas turbine 
combustion system 

Oak Ridge National Laboratory (ORNL) 
Developed enabling materials technologies, such as advanced 
ceramics and environmental barrier coatings, to increase 
temperatures, rcdxicc emissions, and protect components 
from the combustion environment 

MonByweti 

Solarlurbiires 

% 

OAK 
RIDGE 

National Laboratorj-

Lawrence Berkeley National Laboratory (LBNL) 
Developed fuel-flexible, low-swirl injectors (LSI) for industrial r T r r r r | 
turbines and microturbines to reduce operating and maintenance 
costs and emissions, and improve reliability and performance 

Veterans Administration Medical Center, San Diego, 
Ptioto Courtesy of Solar Turbines 



A Decade of Progress 
Through Technology R&D 

Microturbines 

DOE's support of microtud}ine R&D has aided the devekqimcnt erf a 40 percent 
efficient and kjw-emission turbine system. These systems crffer die indkistrid sector new 
choices and innovatK'e power solutions. Key accomplislunents in die last decade incluck: 

• Development of advanced microturbine technology 
by five private companies: Capstone, General Electrk, 
Ingersoll Rand, Solar Turbines Incorporated, and UTC 

• Materials research focused on ceramics 
and metallic alloys, conducted by Oak Ridge 
National Laboratory 

• Testing and validation by the University 
of California-Irvine and Southern California 
Edison 

• Simulation of microturbines installed in 
rural applications, in consvdtation with the 
National Rural Electric Cooperative Associa
tion (NRECA) 

• Demonstration of more efficient micro
turbine technology at a number of 
commercial, industrial, and institutional 
locations throt^hout the United States. 

DOE'S microturbine 
demonstration projects have 
provided measurable benefits. 

Courtesy ot Capstone Turbine Corporation 

Courtesy of UTC 

Faith Plating in Los Angeles, California, is one of the largest 
platers of remanufactured bumpers in the world. Since 1918, 
Faith Plating has plated automobile and motorcycle parts for 
many manufacturers. To better manage energy costs and ensure 
a reliable supply of electricity and hot water. Faith Plating 
installed a CHP system in 2001. 

The system of four Capstone Model C30 microturbines and 
Unifin gas-to-hot-water heat exchanger saves the company 
between 63 and 280 million Btu each month. This equates to 
roughly $55,000 of savings each year, providing a payback 
period of about four years. In addition to the energy savings, the 
system avoids more than 300,000 pounds of CO^ each year. 

% # . 

^ ^ 
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A Decade of Progress 
Through Technology R&D 

Fuel Cells 

DOE has a&borated on fiiel cell CHP devekjpment wkh "premivan power" 
end users, such as data centers, computer ch^ manufacrturers, chemical plants, 
and credit card processors. The Verizon Data Center prefect Slustrates successfvil 
product-to-markct achievement 

The 292,000-sqi.rare-foot Vetlzon Telecommunications Switching Center in 
Garden City, New Yoik, makes use of middle CHP sources to provMe 16 
miDion Btu of usefiil thermal enetgy and 38,000 Bm of ekctikity. The system 
provides greater dian 50 percent efficiency and avc^ds 11.1 m&Mi pounds 
of COj cmissicMis each yeat The ccxnbination of a di^l-fud recqirocating 
ei^ine and seven base-loaded fiiel cells serves most of the facility's 2.7 MW 

reqmcement The system allows c^ttmal fiuictioning at all 
times or goes into island mode, mininuzkig reliance on 
irtflity-provided powet 

This CHP system provides 

99.999% power reliability— 
a critical requirement for data centers. 



A Decade of Progress 
Through Technology R&D 

Thermally Activated Technologies (TATs) 

Over die past two decades, DOE has worked with industry to develop on-site, 
thermally activated energy conversion technok^jks, often classified as TATs. 
These encompass a diverse portfolio of equ^unent types diat transform thermal 
eneigy into usefiil heatii^ cooling, humidity control, thermal s toK^ and 
shaft/electrical powet TAT systems enabk custcmers to directly reduce peak 
electricity demand and simultaneously provide kiad leveling of both gas and 
electricity. TATs are essential to CHP-integrated systems—they maximize energy 
savings and econcanic return. No other heating, cooling, and humidity control 
technok^jies have as great a potential for addressk^ US. electric utility peak 
demand critical ksues as do TATs. 

Key TAT prc^ram areas include: 

• Absorption chiller, chiller/heater, and heat pump technolo^es 

• Solid and liquid desiccant ventilation air quality (VAQ) 
technologies, including: 

— Thermal energy recovery and recycling technologies 
with enhanced heat and mass exchangers 

— Thermal storage and thermal management technologies 

— Advanced heat-driven power cycles (such as Organic Rankine 
Cycles and Stirling Engines) 

— Two R&D 100 award winning products (SEMCO Revolution 
and Trane CDQ) 

• Gas engine-driven rooftop heat pump technologies 

Courtesy of ORNL 

SEMCO 
Revolution Air 
Conditioner — 
2005 R&D 100 
Award Winner 
Developed with 
DOE funding 
and technical contributions by 
ORNL's Engineering Science and 
Technology Division, the SEMCO 
Revolution air conditioner 
is a rooftop unit that can 
independently control humidity and temperature 
w/hile delivering outdoor air into commercial 
and institutional buildings. The Revolution 
is more compact, cost effective, and energy 
efficient than conventional air-conditioning 
hardware pacloges. The Revolution's flexibility 
allows building operators to easily comply 
with building ventilation codes, maintain 
proper indoor humidity levels, and better 
control mold and mildew. 

Trane CDQ — 
2006 R&D 100 
Award Winner 
The Trane CDQ is 
an airconditioning-
dehumidification 
device that controls 

the temperature and humidity of 
building interior spaces. With DOE, 
funding and technical support 
provided by ORNL's Engineering 
Science and Technology Division, 

Trane and ORNL designed the Trane CDQ to control 
ambient air to 45-60 percent relative humidity, which 
is important for libraries, schools, offices, and most 
importantly, hospitals. M i k e other air conditioning 
and dehumidifying units, the Trane CDQ effectively 
controls humidity without adding heat to the 
space conditioning system. A number of medical 
institutions throughout the U.S. have installed the 
device with successful results. 

Gas Engine Heat Pump in Operation, Courtesy of Southwest Gas 

jwm^w mmmwjr^ 
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DELL CHILDREN'S 
MEDICAL CENTER 

With more than 150 beds, the Dell 
Children's Medical Center in Austin, Texas, 
uses an on-site 4.6 MW Mercury 50 
recuperated gas turbine generator set from 
Solar Turbines to meet hospital process 
loads, including chilled water for thermal 
energy storage (TES) and steam for heating 
and other process needs. The Burns & 
McDonnell-designed CHP system allows 
the hospital to operate at 70 percent fuel 
efficiency and to dispatch excess electricity 
onto the grid after its own needs are met. 
In addition, the Dell Children's Medical 
Center is the first hospital in the world 
to achieve LEED Platinum certification, 
thanks, in part, to the CHP system. 

Ptioto Courtesy of Solar Turbines 

Integrated Energy Systems (lES) 
One of DOE's major R&D goals over the hst 10 years has been to 
demonstrate the feasibiHty of lES m new cnjstomer classes, he^ii^ them 
achieve up to 80 percent ef&iency and customer payback in less dian four 
years, asstuning ccxnmercial-scale production. To devek^ lES, teseardiers 
comWiK dissimilar subsystems so that they can work togedier to provide 
Wgjier efficiency and kjwer cost than if they were operated indtvMually. 

As a resist of previous DOE R&D support, integrated energy systems 
are now on the market wMh pre-manufactured or off-the-shelf capabiEties, 
allowmg systems to be scakd vp or down in size or conf^ured to serve a 
variety of applications. Such DOE-qx>nsored lES are often called "plug 
and play" systems—that is, diey arc Ais^icd into a pacJcage system off-site, 
installed and turned oa with a minknum of on-site d e s ^ atxl installation 
support, and replicated at munercms other sites at a reduced cost Researchers 
conducted both technical and madcct analyses on each of the three projects 
that foQow to assess their tedbtacai, des i^ and market feasibility. 

A renovated A&P Supermarket in Mt. KIsco, New York, is utiliaing a UTC 
Power PutcComfortCHP system, ccmimissioned in January 2005. The system 
is pre-en^neercd to ptc^dy cc»nbine four 60 kWe mkrotutbines and a 
double-effect absorption chiicr driven by die microturbine exhaust heat The 
system includes a &«rtcr valve to bypass the exhaust flow around the chiller 
when additional cJiiffing capacity is not required or desired. The store's loads 
include electrical power for l ^ t in^ motors, ekctronics, seasonal space cooUng 
or heating, refr^eration, and dehtonidification. 

The PureComfort equipment, developed with 
DOE financial support, has proven its value. The A&P 
system now operates at about 80% efficiency with 
annual energy savings of $130,000, while producing 
40% fewer CO^ and 90% fewer NOx emissions. 

The Domain Industrial Park modular CHP system, located in Nord i Austin, 
Texas, mcorporates a 4.6 MW Centaur 50 ccMnbustion turbine manufactured 
by Solar Turfiines, that ditecdy fires a 2,600 teftigeration ton (ST) Broad 
absorptkm chiBer. TTiis CHP system, engineered by Bums & McDonnell, 
emplc^s pre-manufactured or off-the-shelf components, whkh cost the 
industrial park less and wifl significantly lower the cost of replicating similar 
on-site generation systems at other locaticMis. The CHP system at the Dcmiain 

A&P Supermarket, M l Kisco, NY, Courtesy of UTC 
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was delivered in two sections and assembled wMh seven welds. This basic 
package, which produces electricity, heat, and ccxdii^ for die kidustrial park, 
has served as a prototype for the CHP system mstaffled at the Dell Children's 
Medical Center: 

The Fort Bragg Army Base in Fayetteville, North Carolina, began an energy 
partnersh^ with Honeywell in 1997 that has he^>ed reduce its total energy 
costs by more than 25 percent Honeywefl's CHP pknt, powered by a 5 
MW Taurus 60 gas turbine from Solar Turbines, features dual use of turbine 
exhaust, modulating between exhaust-iiring an absc»|>ticMi diiHer to produce 
chiUed water for air conditbning and feeding a heat rccovety steam generator 
for serving heat kiads. By recycling waste heat, system effideiKy has risen to 
70 percent, about double the efficiency of central station power plants—and 
the project is estimated to save the 
fort about $1.8 million per yeat 
The large turbine that drives the 
CHP system has improved Fort 
Bragg's abilities to manage electric 
consumption and has helped the 
installation operate as an "island" 
during prolonged electrical outages 
on the main grid 

Fort Bragg Army Base, Courtesy of Honeywell 

Dorr I 

lES Expands CHP Markets 
DOE has made a concerted effort to target non-traditional market sectors for CHP use—including hospitals, schools, 
and hotels. Its efforts to deploy and demonstrate integrated CHP components and systems in these sectors have 
produced a positive return on investment, and shown that public-private partnerships can produce market results. 
Successful projects include: 

Photo Courtesy of UTC 

Butler Hospital in Providence, 
Rhode Island, installed a UTC 
Pure Comfort system with 
110-lon absorption chiller. 

East Hartford High School 
in East Hartford, Connecticut, 
installed a UTC Pure Comfort 
system with a 110-ton absorption 
chiller. 

Eastern Maine Medical 
Center in Bangor, Maine, 
installed a 5 MW Centaur50 
gas turbine from Solar Turbines, 
which generates 24,000 pounds 

per hour of steam and drives a 500-ton absorption 
chiller. 

F -^"S. tm^W M . ^ W . F JPV, 
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CHP District Energy System, University of Missouri at Columbia, 
Courtesy of IDEA 

Recent Clean 
Energy Application 
Center Activities 
The Pacific Center recently 
teamed up with Sempra Energy to 
hold workshops on CHP used in the 
food sector and for reliability and 
premium power 

The Northwest Center recently 
hosted a working session with 
the Northwest Pulp and Paper 
Association and member mills 
to discuss a broadly coordinated 
effort to improve mill efficiency and 
maximize CHP power production. 

The Mid-Atlantic Center led efforts 
in the state of Maryland to develop a 
Model Distributed Generation Tariff. 

The Gulf Coast Center has 
recently published three reports: CHP 
Potential Using Texas Agricultural 
Wastes, Biodiesel Emissions 
Report: NOx Emissions Rates for 
Reciprocating Engine Generator 
Using Biodiesel Euels, and NOx 
Emissions Impacts trom Widespread 
Deployment of CHP in Houston 

Transforming the Marketplace for CHP 
DOE's extensK'e market transformation initiatives are redudr^ market 
barriers and creatii^ market pulL They have positioned CHP technolog^s 
and practices to be in demand by numerous kidustries, chosen by project 
developers and builders, and readily available ftom manufacturers. By 
supporting the Clean Energy Application Centers, formerly calkd die CHP 
Regional Application Centers (RACs), and odier outreach efforts, DOE 
has expanded the reach of CHP waste heat recovety, and distrkt heatmg 
technologks in the United States and pursued new sectors for use 

Clean Energy Application Centers: 
Offering Heal Solutions to Local Energy Problems 

DOE established die CHP RACs to offer local, kidividualized solutions to 
customers on specific CHP projects. The re-named Clean Energy Application 
Centers also provide end-user educatkm and outreach and fead kiitiatives to 
educate state policymakers and rc^juktors. 

Since their formation, the RACs and now the Centers have capably 

acccamplished die foBowing: 

• Informed prospective CHP users about the benefits and 
appUcations of CHP for specific targeted markets and about 
the resources and incentives available to facilitate CHP, waste 
heat recovery, and district energy projects (websites, workshops, 
and training) 

• Supported CHP project development by conducting project 
feasibility studies, analyzing permitting issues, and assessing ap
plicable tariffs/rates through techiucal and financial analyses 

• Promoted CHP as an effective, clean energy solution to 
state policymakers and regulators and educated these audiences 
on barriers to widespread adoption of CHP 

The Centers provide services thrcji^out the United States and arc led by a 
collaborative partnership of universities, research oiganizations, and non-profit 
organizations. By taigeting specific regions, the Centers can educate local 
end-user groups, build effective partnerships, and address the wide range of 
regulatoty and permitting requirements imposed on CHP systems by various 
states and utilities. The Clean Energy Application Centers are able to respond 
to their customers' individual needs with specific knowledge on the relevant 
issues for kxaJ project development 

The Centers have worked with a number of states and r^jons to establish 
polkdcs and incentive programs that address barriers to CHP. 
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MoHhwest 

Llntennountain 

RAC and Clean Energy 
Application Center 
Accomplishments 
• Supported more than 350 projects, 

representing 1.3 GWof CHP installed 
or in development 

• Avoided more than 7.7 million tons of 
COj, equivalent to planting 1.9 million 
acres of trees and removing 1.2 million 
cars from the road 

• Held more than 120 end-user-focused workshops for about 9,000 individuals 
across all market sectors, including municipal, healthcare, federal and state 
government, manufacturing, commercial buildings, multi-family housing, 
agriculture, wastewater treatment facilities, and infrastructure security 

Northeast! 

M 
I Atlantic 

( Sbutheast 

Connecticut, with si^^xxt ftom die Northeast Center, has established a 

Dktr9>uted Energy Incentive P io^am to eiKCMUi^ CHP instaflatkms ki die 

state. In acklition, the statels RenewsMe PmtfcAo Standard offers c&Kt incentives 

ifx. CHP in ccx^ested areas smd provides both kivestment and production tax 

c r e t ^ 

CONANT H.S, 

TTie Western Governors Associatk» (WGA) Clean suid Diversified E n e ^ 

If^tiattve recc^iizes die pototti^ benefits and madet c^^xxtunUes c^ CHP 

ki die western states and cfevdoped a p o t t f c ^ of policies to accelerate CHP 

dqAjyment TTie Intermountain Center has SIKJWH die WGA how CHP can 

and shodd pky a key r c ^ ki die t ^ ^ ' s energy fijture. 

North Carolina, widi die si:^^x»t £tom die Southeast Center, enacted a 

Renewabk Eneigy and Eneigy EfiSdeiKy PortfcJb Stuidard ^lEPS) diat 

reqtures afi investor-cncned utitties to getKrate 12.5 percent of tetafl electricity 

sales ki 2020 finm dean energy tescxuces, inchx&ig effideiKy measures aiul 

CHE 

Utah created an energy-efficiency stcat^y diat idmtifies ^>ecific propc^als for 

rcmovk^ barriers and promoting akemative fiiel- and waste-lKat-based CHP 

systems. 

Matyknd sponscMxd wtukshops on intcrccMuicctkxi and standby pcwer for 

pc^cymakers and prefect devdcqiets, |»(yvidti^ a strcM^ basis fcH; die state's 

recently enacted BmP(WE&. Ata/yhmigpak for energy efficiency and peak 

power reduction. 

At the Conant High School in Hoffman 
Estates, Illinois, the Midwest Center 
performed engineering modeling 
to supplement architectural and 
engineering analysis, and recommended 
an engine-based CHP system to provide 
heat recovery for absorption cooling, 
process heating, and hot water. The 
school board considered CHP in the 
school's detailed engineering design, 
following Center recommendations. 
The project includes two 385 kW 
Caterpillar engines and two 300-ton 
York absorption chillers. 
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lES Webcast 

The Ethan Allen Furniture Factory in 
Beecher Falls, Vermont, planned to 
close because of its high energy costs. 
The Northeast Center recommended 
replacing the factory's steam engine with 
a steam turbine powered by a biomass-
fired boiler to save the factory 10 percent 
of its energy costs with a three-year 
payback. The factory owners accepted the 
Center's recommendations, and with the 
support and joint funding from the states 
of Vermont and New Hampshire and 
the Vermont Electric Cooperative Utility, 
the Ethan Allen Furniture Factory has 
remained open, saving 500 jobs. 

CHP Market Assessments: Building the Case for CHP 

Transforming the market requires building a buskKSS case for CHP. That is 
why DOE si^ports market assessments and analyses of CHP madcet potential 
in diverse sectors, such as supermarkets, restaurants, and health care facilities; 
industrial sites, includii^ chemical, food prcx^ssing, and pharmaceutical plants; 
hotels and motels; and new commercial and kistitutkxial buiklk^ and facalitks. 

Many of these DOE-sponsored market assessments have led to the des^n, 
devebpment, and installation of CHP components and systems throughout the 
natioa These systems are now providing efficiency and cost benefits to hospitals, 
schools, university campuses, commercial and industrial skes, militaty installations, 
wastewater treatment facilities, office buildings, and farms. 

DOE has devetoped outreach materials prconotk^ diese assessments. A four-
hour webcrast featured the integrated energy systems instafled at the A&P 
Supermarket in Mt Kisco, New York; the Domaki Industrial Paik ki Austin, 
Texas; and Fort B c ^ ki Fayetteville, Nordi CarcAia. EKDE has used these 
examples to show diat CHP is one of d^ most cost-effective technolo^es on die 
market for aciiieving near-term results ki energy effickncy, emisskxis reductions, 
performance, and reliabitty. 

Helping End Users Access CHP Technologies 

DOE has developed a rsu^ of tools to address CHP madcet development and 
die educatkinal needs of end users, product dev^^icrs, pn^jct msuis^ers, and 
poUcymakers. Among these tools are databases, software, giudebooks, and pcdicy 
dcxaiments, kidudii^ 

• CHP Project Installation Database, wUch tracks ks ta l kd 
CHP projects in all end-use sectors for all fifty states 

• CHP Economic Evaluation Software Tool, w h k h allows 
project developers and end users to determine the cost 
effectiveness of CHP projects in kidustrial, commercial, 
and institutional facilities 

Combined Heat ft Power (CHP) 
Resource Guide 

CHP Resource Guide, produced by the 
Midwest Center, to provide project 
assessment and evaluation guidance, 
regulatory and policy information, and other 
analytical tools for potential CHP project 
developers and installers. This Resource 
Guide has been downloaded more than 
10,000 times from the Center website. 

Distributed Generation Operational Reliabil i ty and 
Availability Database, which tracks large CHP projects ki 
operation throughout the country 

JMt&atJk 
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• CHP Emissions/Credit Calculator, which provides detaded asscsKnent 
tools for estimatkig the emissions impacts of CHP prefects 

• Existing Commercial and Industrial Boiler Database, whkh 
kiventorks over 150,000 kidustital and ccMnmercial bcMlecs in die 
U.S. that use aknost 40 percent of aB energy consmned ffi these sectors; 
such energy use ccndd be met in part 1^ CHP 

• Air Permitting Screening Tool for gas turi»ne CHP systems k i the 
southern states 

• College and University CHP Database, whkh screens c c ^ k ^ and 
university campus sites and ranks thdr potential for CHP *ise 

• Combined Heat and Power Education and Outreach Guide to 
State and Federal Government, whkh equ^s polkymaken and 
others to make kifcM:med decisions on CHP 

These are just a few of die taaay technical »ad e<focatic«î  tools ws^hkSc to diose 
kiterested ki kistiAt^ CHP Atoi:^^ioat die nation. Fkid diese toc^ aod tofxx 
information at www.eere.energy.gov/industry/distributedenergy/. 

Education and Outreach 

The RACs—now die Oean E a e ^ Af^ilkatioo Centers—haivekdc^been 
engaged 81 moie dian 125 cfxi'^et focused work^K^ de^pied to in^Move 
die tmdetstan&^ and af^dks^kxi of CHP in skes across d matfaet scctocs. 
More &U19,000 tndividbals pm:6dp»ttd ki sesaoos across die ccHmtty. 
PiTtk^i^its have kx^ided con^ooeat and system maiHafiK:tuters, kufaScrs, 
ardutects, bi^Eb^ «^neers and operatcKS, {»x êct ckvebpers, &ianciets, and 
pcdicymakers. DkcussicHi tof»cs have incktded die fc^owing: 

• Waste heat rcccavery 

• Save Energy Now (SEN) CHP opportunitks in kichistrial, 
manufacturk^ commercial, and institutional facditks 

• CHP for food processit^ plants 

• CHP for the forest products industry 

• Ethanol produced with CHP 

• Hospital CHP systems 

• Wastewater treatment plants pcjwered with CHP 

• Anaerobk d^esters for dairy farms 

• CHP installed at schools, colkges, 
and universitks 

• CHP for critkal kifrastructure resilkncy 

• Premium power 

• Munk^al CHP systems 

• Distrkt energy systems with CHP 

& 

Top: Veterans Administration Medical Center, 
Courtesy of Solar Turbines 

Center: University of North Carolina at Ctiapel 
Hiil, Courtesy of IDEA 

Bottom: University of Texas at Austin, Courtesy 
of IDEA 

http://www.eere.energy.gov/industry/distributedenergy/
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CHP databases 
provide "go-to" 
resources for end 

DOE and Oak Ridge National 
Laboratory (ORNL) have supported 
two major databases. The Combined 
Heat and Power Installation 
Database is maintained by Energy 
& Environmental Analysis, an 
ICF International Company. The 
database is continually updated with 
information on CHP installations 
across all end-use sectors (www. 
eea-inc.com/chpdata/index.html). 
The Database of State Incentives for 
Renewables & Efficiency (DSIRE)— 
at www.dsireusa.org—tracks state 
permitting rules and regulations that 
affect CHP development. 

DOE has also supported die development of the CPIP Vision and CHP 
Roachnap; atmual conferences and workshops on CHP; i^ates to annual CHP 
action plans; and bi-annual peer reviews, \duch inform the public about DOE's 
CHP research, development, and deployment efforts 

DOE produces numerous educational and outreach materials on CHP to 
improve national and international understandmg of CHP technok^ies, markets, 
and policks. These materials include case studies, technok^ and project fact 
sheets, exhibits, websites, and webcasts or webinars. 

Eliminating Regulatory and Institutional Barriers 

CHP projects often fece barriers in the form of environmental permitting 
regulations, ut^ty interconnection and tariff pra<:tices, and ak quality standards. 
Througji extensive researdi, DOE has prtxluced munerovis anatyses of diese 
issues at (he federal, state, and kxral levels. DOE's efforts to eliminate these 
barrkrs indude die foQowkig: 

• DOE performs analyses on output-based ak quality regu
lations that support CHP deployment 

• DOE supports the Database of State Incentives for 
Renewables & Effickncy (DSIRE), which tracks state 
permitting rules and regulations that enhance or impede 
CHP development throi^hout the country. 

• DOE has provided teclmical support to many states as 
they initiated regulatory proceedings or passed kgislation 
to address barriers to CHP, including energy portfolio 
standards (EPS) and Energy Effidency Resource 
Standards (EERS). 

• DOE has provided technical analyses of state Renewable 
Portfolio Standards (RPS), which reqiure ekctric utilities 
and other retail electrk providers to supply a specified 
minimum amount of customer loads with electricity 
from renewable energy sources and/or CHP. 

Midwest CHP Application Center Assists in 
Development of DG Interconnect Rules in Illinois 
The Illinois Commerce Commission recently adopted a statewide interconnect policy for distributed 
generation (DG) projects, which was produced with the help of the Midwest Center The policy 
standardizes the technical requirements for DG and CHP equipment and provides "fast-track" 
reviews for DG and CHP projects. The Center took a lead role in coordinating and providing 
technical input on behalf of the cogeneration and CHP industries. The Midwest Center has also held 
three public utility commission forums over the past six years to help inform the commissioners 
about DG and CHP regulatory issues, interconnection, standby tariffs, and state economic impacts. 

MIDWEST 

CHP 
APPLICATION 

C E N T E R 

http://eea-inc.com/chpdata/index.html
http://www.dsireusa.org�tracks
file:///duch
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Support of Emerging CHP Markets and Opportunity Fuels 

An of^iortumty fiid k CMie dut has dK potentkd to be iKoi cccMiomica% 
fcM! power genctaticm, Imt has not tradktocuAy been used fi>r ilus ptKpose. 
OppcMtunity fueb are usua% kifetior to cmwenticxial fossH fikls, but—wider die 
r ^ t ccMK t̂ions—can prcmdc a dies^ iuid telialde akemative. 

C^iportunity fiiek inckide a vast range of comoKxi ly-^unducts, wastes, and 
crther pccxress derivatives. Enm^des »9e anaetoUc ̂ gester gas, Uomass, bkwnass 
gas, black Kquor, Uast fiitnace gas, copied mediane, c c ^ oven gas, crop 
residues, fcxxi pcoces^ng waste, kidustital v c ^ ^ ocgank ccmpounds (VOCs), 
iMidfiB gas, mumdpal s c ^ waste, cKOtnuyon, pebnieum CCJK, shK%e waste, 
textSe water, tire-detivcd fud, w^iead gas, wood, and WCKXI waste. 

Widi the price voktSity of (ossi haek and die need (ex: more envkcxunentafiy 
te^)onsiyeaietgyscNUces,o{^)ortiBKtty fuels ate gakui^ market share. In 
ackitticMi, renewal^ poctfc^ stamcktds, piiUk benefit fimdk^ and c^ier 
renevraye kicentives have qmrted kivestment ki some c^jporturuty fuels, 
fHoticuht^ diose liieled hf biomass. 

CHP Takes Advantage of These Fuels 

C^^xiftiHi^ fuds am be used efficient ^ many CHP systems smd 
components, inckx&^mictotu^mes, steam tiuUne ct^;kies, tec^)«Katkig 
ef^ies, 6id c ( ^ and combustion turiwies. DOE si:|)p(xted k t i ^ resejoch 
efSxts <xi CHP use of oppottvnky fuds, puticulaify su^embk (%ester gas 
and hodM gas. AckKtimial research and successfU dqibymoit effects have 
confirmed diat diese fu^ I K ^ geeat pconuse fc» fiurdior improvk^ die 
eccMomics of CHP. 

"[CHP] is great because techni
cally the water is a waste stream 
for us, and the biogas is another 
waste stream. If you have the 
ability to use that kind of free fuel 
source, it really would make no 
sense not to take advantage of it." 

—Hillaiy Mizia, New Belgium Brewery 

The New Belgium Brewery in Fort Collins, Colorado, is the third largest 
brewery in the state and the fifth largest craft brewery in the nation. In 2003, 
the brewery installed a 290 kW CHP system with heat recovery to generate 
thermal energy. Biogas from the brewering wastewater is combined with 
autolyzed yeast to fuel the CHP system. Energy savings have resulted in a 
three-year payback for the project. Although DOE did not provide financing 
for this project, its success has been cataloged and used by the CHP 
Application Centers to illustrate a cost-effective CHP installation. 
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^&»e d ^ 6,800 tawm^^/ktdKatxM wastewater treatment fdants could 
potestk^ bettefit fi»m u^ii^ anaeiobk digester gas, as wel as m(»e dian 7,000 
daity &rms and 11,000 hog £arms, foe a total ckxixk genersitkMi capacity of 
mc»c dian 6 GW AbcMit 425 kuidfiBs cucientiy {^rtidp«te in landfiB-gas-to-
e n e ^ {oi^jcts, of wliicji about 315 f»oduce decttidty (1.1 GW). Mcare diMi 
1,000 addtobn^ kndfflb offiar CHP potentkl, whkh codd add 3-4 G W 

A w^-de^(Kd CHP systan poweied by cUgester gas offers many potentkd 
benefits in(^x&^ 

• E>isplackig fossil fuels that would have been pmchased to meet 
the faciUty'k dtermal needs 

• Producing power at a teduced cost 

* Reduckig greenhouse gas emissions 

* EnhMick^ power telklttbty at the treatment plant 

"This plant has been 
producing reliable electricity 
and heat for more than 25 
years, and with the quality of 
the equipment we have, there's 
no reason why it couldn't 
continue for another 25." 

—Gary Blomstrom, 
Plant Supervisor, 

Ina Road Water Pollution Control Facility 

At die Ina Road Water Pk^utnn Costtol Factkty ki TucscMi, Arizona, CHP 
is being used in CM^uncticxi wkh die anaerobk ^gestet for die muiuc îsd 

wastewater treatment system. Bicigas fkw bagn die digester 
k teed in die CHP ^rstem to ^netate efectricky ;uid diemud 
energy fcM: die facflky. Tlie facttky kistaSed seven 65&-kW 
Ekesso: V(̂ idBesl» et̂ t̂nes 'with heat tecovcry smd a 950-to(i 
absorption c^&i; savi^ the fac^y mote &an $1.2 m^on 
sttunialy wluk operatii^ at 65 petcent efficiency The kxil 
govermnent hc^ies to expsuid ks CHP system to 6-8 MW 
bom its current 3.3 \fW. Ahfacn^ die Ina Road facffity 
<Ud not receive DOE fttndbf^ k is used as a successfiil case 
study durk^ RAC educaticMi and outreach meetings. 

Promoting Critical Infrastructure Resiliency 

A heathy dectric enetgy kifirastructure is CMie of die definir^ characteristks 
(^ die modem US global ecofKXny. It drives our tdecotmnunicalians, 
trans^xxtatioa, fbcxi and water st^)|^, bae^it^ and finsmce, manufacturit^ 
aad p u l ^ health systems. Hie Nordieast blackout in 2003 UKI hurricanes 
Katrina »id Rita ki 2005 Slustrated hcrw dtsnq>tic»is in power service can teach 
kito many c^her sectors and underscored die need fcM: tesikncy In emergency 
situations, demand-side a{^}rc»ches such as CHP can ensure contkiuity of die 
tekaUe energy service tequked for economk statdtty, cnte^getxty response, 
and ccmtknied operaticMi of critical kifiastructures. CHP offers an essential 
con^XMient of an overaD risk mitigaticMi strategy, and dius a number of CHP 
Af^^»tton Centers have provided pcofect and policy si^i^xxt on this ksue to 
CHP end usars ki diek r^ions. 

6 HssouroiD^!\m\ciCo!fiamlm, Opportunity Fuelsand Combined Healand Power: A Market Assessment{hugust20%). 



Transforming the Marketplace for CHP 

The hospital has been 
a "success story" for 
CHP in the Southeast, 
its resiliency highlighted 
at numerous DOE 
and CHP Application 
Center events. 
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EPA CHP Partnership 
The Partnership works to raise 
awareness in the effective use of 
CHP especially in market sectors 
where there has been historically 
limited use. The Partnership 
provides technical support to all 
public and private industry sectors 
with its current focus sectors being 
municipal wastewater treatment 
facilities, data centers, utilities, 
and tribal casinos. 

CHP 
S E P A COMBINED HEAT AND 

POWER PARTNERSHIP 

Partnerships With Industry 
and l\/larl(et Sector Networks 
A key cnitcome erf die DOE CHP progrsun over die last decade has Ijeen 
die success of partnetsl^ with CHP stsdcdicdders. DOE has developed 
parbierships with diverse oiganizatkMis at al kvds, kiciidkig die US 
Environmental Protection Agency ^PA), dte US Clean Heat and Power 
Ass<x:ttticMi (USCHPA), the Intematkxiat District Eneigy Assocktbn (IDEA), 
and die World ADiancc fca: Ekcentrakzed Enetgy (WADE), as well as 

• Private cfcan energy ccnnpanks 

• Technok^ developers 

• Commercial biulders and developets 

• State governments across the country 

These pactncrsl^s ccxittniK to move CHP into die nmistream erf kidmtrial, 
ccxmiKrcy, institutioaal, and distrkt «K^|y appbcatbns. 

Since ks fort^ition ki 1909, the 
International District Energy 
Association (IDEA) has served as 
a fnkiĉ Md kidustry advocate and 

INTERNATIONAL 
DISTRICT ENERGY 
ASSOCIATION 

ffijmagement resource for owners, 
(̂ ratCMis, devdopers, and siq^^ers erf district heŝ tiag «id cocdk^ systems ki 
cities, csn^iKes, bases, and heaUicare fKiities. Tcxky, wkh over 1,200 monbers 
ki 26 countries, IDEA contkiues to cugantK h^-qtedky tecjmkal ccMrfeiences 
that kifcMtn, cxxinect, and advance tl^ kidustry tawatd M^ier enetgy effickiKy 
atid lower carbon etakmym d i ro i^ innovation and investment in scakUe 
tustakiabk sections. WWi die su|̂ xMt erf die US Department of Eiieigy, 

NYSERDA: A Key Partnership 

One of DOE's key partners is the New York State Energy Research and Development NYSERDA '̂ 
Authority (NYSERDA), which operates a successful CHP and clean DG research, 
development, and deployment program. NYSERDA supports development and 
demonstration of CHP systems throughout all end-use sectors. It also collects and 
analyzes project performance data, conducts market studies, and supports the Northeast 
CHP Regional Application Center. The NYSERDA-DOE parmership evaluates CHP 
project proposals and shares lessons learned through conferences, workshops, and other activities. This partnership 
has provided value to New York residents and to energy professionals across the country. NYSERDA projects have led to 
electric demand reduction, higher fuel efficiency, emissions reduction, lower energy costs, job creation, 
and increased product sales. 

r^'''!Bi.^ 



IDEA perfcMtns kidustty researdi and market analy»s to foster high knpact 
pre^xts and he^ tratisfc»m die US eneigy inckistry. IDEA was an active 
partic^>ant m die cHi^ial ViskMi and Roacknj^ {»CKess and has cemtkHied to 
parttier \rath DOE cm CHP efi&Mts across die countty. 

Transforming the Marketplace for CHP 

U N I T E D STATES C L E A N 
H E A T & POWER A S B D C I A T I D N 

The U.S. Clean Heat and Power Association (USCHPA), fcurmedy d ^ u s 
Combkied Heat and Power Asscxiatioa, serves as die f»imaty advocacy 
organizaton for die CHP kxhistry. USCHPA activMes at the tutkxiaJ saad 
state levd hd^ied get key CHP ptovisioas kito die E n e ^ Polky Act of 2005 
PPACT05) and die E n e ^ Independence said Security Act of 2007 ^EISA), 
as wefl as the 10 percent kivestmct^ tax ctecfe kiduded in die &netgency 
EcotKMnk StaUfezation Act of 2008. In addkicm, the assodaticMi has worked 
\nth die CHP Rcgko^ Af̂ iKcation Centers to suppcMt CHP madcet 
transfc»tBatkMi cfKurts ki a mitidiet erf series, kic^idk^ Cakfonm, 
Cocuiecticut, atid C ^ a 

DOE ks active^ engaged in die wofk erf 
die World Alliance for Decentralized 
Energy (WADE), w ^ c h s t ^^x^s die 
WDtkiwide devdopment erf deceattaBard, 
dBstributed e n e ^ getKisttkxi atwiad 
die g ĉ̂ ie, ^ » u g ^ &iancial sofipfxt erf t e d ^ c ^ Moifm on CHP teeimofegks, 
markets, R^^ubtMy ksue^ edocation, outreach, sHid market deployment 

^WADE 
MOWAAUMMCE FOtt K C t l « f M . i a O EWIttY 

International Reach 
DOE's market transformation efforts 
have reached to European and 
other countries who are part of 
the international distributed and 
decentralized energy community. 
Through its partnership with 
DOE, the CHP program of the 
International Energy Agency (lEA) 
conducts research and analysis 
of CHP markets and deployment 
efforts around the world and 
has used lessons learned from 
U.S. research, development, and 
deployment efforts to recommend 
market transformation activities and 
policies that will lead to new CHP 
installations worldwide. 

file:///rath


CHP in 2030: 
strategies for Continued Success 

CHP's Significant 
Potential 

If 20 percent of electricity generation 
capacity—about 240,900 MW per 
year--comes from CHP by 2030, 
the United States will see: 

• Reduced annual energy 
consumption—about 
5,300 trillion Btu/year 

• Total annual CO2 reduction— 
848 MMT 

• Total annual carbon reduction— 
231 MMT 

• Acres of forest saved— 
189 million acres 

• Number of cars taken off the 
road—154 million 

• Leveraged additional private 
investments—$234 billion 

• New jobs created—1 million 
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A d m i t ^ 20 percent of U.S. generatbg erapadty A r o i ^ CHP will acccMî )&sh 
key fiational cd ĵectives. CHP wil: 

* Reehice die amount of fossil fuels needed to meet U.S. ckctrkity 
and thermal demands 

* Klit^ate the growdi of GHG etnissions associated with expected 
eccMiomic and energy demand growth 

* Improve the competitiveness of U.S. businesses 

* Assist in managing chaBenges in the electricity sector such as 
uncertaintks about ekctridty supply atid grid constraints 

* Improve infrastructure security and resilkncy s^ainst natural and 
man-made disasters 

* Increase utilization of renewaUe and odier oj^xirtutiity fiiek 

Cotntnccck^ vtrŝ bhle. CHP technolo^es ciaren^ provide s^roxknate^ 85 
GW erf US geneiatti^ af»cky. Adttevk^ 20 percent erf US generatk^ capacity 
requites diat die use of CHP kicrease to 241 GW by 2030, which k greater dian 
iustobc gtowdi rates. Acluevk^ dm kvd wffl leqtuie s^itfcant techixikjgy 
ckvdofMnent atkd prcxhtct improvements, |»oven perfocm^ice JUK! lekab&y at 
fiA^cak ki a rcdnist demonstratioa fmjfect pe»t£[^c^ ex|»a^on erf CHP into 
wider-ej^ikxted markets, uid sttatc^k outreadi smd |»rtnersh^ to address 
market and tx^^tory barriers kihtttttk^ c^itknum CHP madcet dcvelo{Mncnt 

Widi mctte s^ressive devek^xnent atKi de{dayment of CHP, die United States 
has die potential to save eneigy, kiquove die envkcMunent, create jobs and 
in̂ Mxive the eccMKxny. 

DOE has adopted a strate^ stpptcmdi 
for CHP teduKdogy devek^iment, 
perfixmance vahdation, and market 
transfocmaticMi. The program 
sidistandaBy eiduaices the total value 
prc îosttkMi of CHP ki the cxmtext 
of market needs atKi barriers atkl 
positions CHP as a tealistk sc^tioa to 
m s ^ energy and aiviroimiental issues 
ccMiffcMitkig die nation. 

20% 
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CHP in 2003: Strategies f o r Cont inued Success 

DOE k advanck^ die teduicdogies needed to achkve the goah of rapid 
expansion of CHP and reduced ettvitcHimental knpacts of etieigy prcxkicticMi. 
DOE's midd-ycar prc^ram for comtmied heat and power is a ba^iccd sttatc^ 
portfcdio of techncJogy ckvek^»nent, perfcumance variation, and tnaiket 
transformation prefects and activkks foe die CHP industry. This program targets 
three critical size applkation ranges—hrge CHP (>20 MW), mid-size CHP (1-20 
MW) and »nafl CHP (< 1 MW). DOE is working with key private- and puUk-
sector partoers to leverage EKDE rescHirces in these three major a{^&:atian 
ra i^s with strat^k activities diat ackfaess the utwjue diaracterktks of each: 

• Research and Development - Maximize energy effickncy, lower 
emissions, reduce component and system costs, optknize fuel 
flexibility, and mitiimize waste streams 

• Technology Demonstrations - Reduce technkal risk and validate 
fiiH-scak performance ki targeted applications and untapped 
markets 

• IVIarket Transformation - Reduce bairkrs diat are due to 
regulatory frameworks, kiefficknt Imskiess models, and bck of 
awareness by key constituents and stakeholders 

Alumina-Forming Austenitics -
2009 R&D 100 Winner 
A new class of 
heat-resistant 
stainless steel has 
been developed at 
ORNL with DOE 
funding. Alumina 
(AI203)-forming austenitic (AFA) 
stainless steels boast an Increased 
upper-temperature oxidation, or 
corrosion, limit that is 100 to 400 
degrees Fahrenheit higher than 
that of conventional stainless steels. These new 
alloys deliver this superior oxidation resistance : 
with high-temperature strengths approaching that 
of far more expensive nicl(el-based alloys without, 
sacrificing the typical lower cost, formability, 
and weldability of conventional stainless steels. 
These new alloys have applications ranging from 
gas turbines and power plants to chemical and 
petrochemical processing equipment. The photo 
above shows an AFA recuperator air cell to be 
tested at Capstone Turbine Corporation. 

/ft 

CHP Research and Development 

Past sttid current DOE CHP teseatdi iuid ekvck^iment (R&D) programs 
have foamed CMI devek^xnent erf advanced distiAmted genetadon pmnc 
tnovers, sueii as gas turtwics and et^^t^s. The Ackanced Recfiroeratk^ 
Et^kie Systems (ARES) program is a cexi^titivi^ funded, midt^de-
partk^iant effort mvokk^ IX>E, Caterpfflai; Qmimins, and Dresser 
Waukesha En^ne. To fuHy realize tl^ potoidal of CHP, DOE wiD ccMitinue 
to svfipcMi: R&D ki partncrsh^ with oji^Mi^nt manufacturers, natkmal 
kborateuks, utuversitks, atid end users. The stratcgk technokigy dcvek^xnent 
emphasis k on achkvit^ sizabk ki^rovetnents in energy efficiency and GHG 
emisskxis d i o i ^ a systems-based a|^roacJi that rediKres kistaOatioa cc^ts by 
kwerk^ fud sv^ply and price risk, knprovii^ flexibk fud capatulities, and 
facilitatk^ ituKivative capture and use of waste etietgy streams. 

The DOE CHP program emphasizes total energy efficiency and 
corre^KMidk^ CO^ reductions, udKzation of nexi-fossil fud energy inputs, 
and system kitegratkn on mukipk kvds, such as CHP systems diat are 
kit^rated widi facilitks and with enetgy netwoiks. 

Courtesy of Caterpillar 
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CHP in 2003: Strategies for Continued Success 

Future R&D w2l focus c«i improvk^ die perfcumance of CHP prkne mejvets, 
kickidit^ advanced teciprocatii^ e«^ies, gas turbines, and mictertuibkies. 
Research ki tl^se teejuiokigy areas •<sM tesvk ki kaptcK^ c t i e ^ efficiency, 
enhaticed fiexil^ fud cs^Ulity, reehiced c^»tal and Mfe-cyde costs, atid reduced 
cmissicxis. Ovenil CHP system perfexmaace wffl be eidiaticcd l^ DOE reseaidi 
on improved diennal utikzatkxi (dulers, ddiiHiudtficatkxi), emissions, fud 
fiexibiltty, newd heat receivety teduu(|ues, »id die use erf advanced matetkds and 
system controls. 

The Frito Lay plant in Killingly, 
Connecticut, processes more than 
500,000 Ibs./day of corn and potatoes 
for snack foods. A combustion turbine 
CHP system has been installed in 
order to document energy, emissions, 
reliability, and economic performance in 
this high-growth industrial application. 
The system includes a Solar Turbines 4.6 
MW Centaur 50 natural gas combustion 
turbine generator, with a Rentech heat 
recovery steam generator (HRSG). A 
selective catalytic emission reduction 
(SCR) system meets state and local 
emission requirements. The CHP system 
is designed to provide 100 percent of 
the plant's power needs and can provide 
over 80 percent of the plant's current 
maximum steam needs. This project is 
being managed by the Energy Solutions 
Center (ESC) and its member utilities' 
Distributed Generation Consortium, 
with funding from ORNL/DOE, state 
programs, and host sites. 

Photo courtesy of Solar Turbines 

ExpatKkd a^ScaticMi of CHP kito new madcets pkces a greater em{diasis 
cm system integraticMi. DOE will dius develop CHP systems for targeted 
i^lkatkMis ki dM: kigc, mid-size, aad smaB CHP ttuukets. DOE also will 
tescatcji tedmcJogies iuid itincn^tians for integratit^ CHP into fadUty-wide 
enetgy efficiency pktis, smart grids, mictogtids, and district energy systems. 

Technology Demonstrations 

CHP teduicdogy daxicmstratk»is ate very effective toc4s kx gak^^ madket 
acxxptsayce. EKDE is wcukit^ to paxaoic axti pdt^cize kistaBadcMis of innovative 
techne^igks and ^q)ikations that offer die greatest potentktl for te{dkation. As 
noted eat&r, key tatget i^hcaticMis ncjude: 

• Large CHP (>20 MW) 
— Ifulustrid ^es 
— CoSeges and luiivet^ties 
— E^ttkt eneigy Mtes 

• Mid-Size CHP (1-20 MW) 
— Hig^ gtowdi kidusttisd s^^Acations 
— Mamrfactuik^ «id assend% f^ants 
— Institution^ and tnumapal &c3tties 
— Mflitaty atid govertttnent facffities 
— Laige ccKntiieeckl sites 
— Distrkt esKjrgy sites 

• Small CHP (<1 MW) 
— ^naH commerd^ buildk^ 
— Munk^ial bi^dbgs 
— Muhi-f)Mniljr bmkikigs 
— Reskknddbikldbigs 

• Prc^ts in a& classes d»t demonstrate the vabe to the 
dectrk ut&y and/cM; lê ĉMiat transmkskMi ê peratcM: 

Sî f̂ xMt 6M- CHP tedmcdogies ki new sectcMrs is cssentkd to meetkig a^res^ve 
^»ls for CHP growth. Thus, DOE dancMisttsdons wffl be conducted in ck)se 
coSaboratkMi with the private sector and other pid^-sector otganizaticMis and 
kisdtuttons. 



CHP in 2003: Strategies for Continued Success 

Market Transformation and 
Clean Energy Application Centers 

Successfid maiket transformation of CHP tequkes that DOE ckat^ 
demcMisttate a h ^ d^tee erf transferabikty aad leplkabiky to dcd^oa toiken 
ki matket sectors with h ^ growdi potentkl market sectors. Ck»i Etietgy 
Aj^lkation Centers, formeiiy calkd CHP Rcgkxial Apf̂ kraticMi Centers (RACs), 
present cme of the best cotmniuiicatkxis channels for readiit^ these maiket 
sectors. DOE k buik^r^ on RAC expertise and contacts to seek tiew means of 
kiduendt^ decision makers for cvai more widespread implementation of CHP. 

Throu^ the Qe«i Eneigy Af^Ucation C«iters, DOE w21 ccmtiiKie to provide 
techtucal expertise and ccMisensus-biukb^ siq^iort to l e s c ^ leguktory and 
institutkMi^ barriers that inhftot market pcnetxaticKi. 

The Clean Enetgy Apf^katkui Centers wfll ccMitkiue to levers^ rescmrces and 
partner with key pubKc, {Mivate, ;uid ncKi-f»»fit c^aniza^xis to promote CHP 
teduiok^^ and pr^tkes, serve as a deark^iouse for kical iuid teg^cxial CHP 
resources, and educate state pe^tymakors CMI CHP benefits iuid die need to 
ad^ess barriers to d^feymeat 

Sectkm 375 of die E o e ^ Indqiendeaoc and Scca3*ky Act of 2007 ^ISA) 
ai^iodzes die Qesm &)efgy Apf&raticm Centers to coo^HK curykig out diese 
ifupoftaot activitks. Specificalty, EISA andiofbes die Qexn Enctgf Ap^aaSoa 
Centers to: 

• Develop and distribute informational materials on 
clean energy technologies 

• Conduct target market workshops, seminars, 
Internet programs, and other activities to educate end users, 
regulators, and stakeholders 

• Provide and coordinate on-site assessments for 
potential CHP project developers and owners 

• Offer consulting support to end-use sites considering 
deployment of clean energy technologies 

EKDE wffl ccMitinue to stf^ioct die Clean Etietgy A{^^ication Centers and other 
market transfocmaticMi kutiattves as diey adckess state and regnal gtectihcmse 
gas programs; encoiurage CHP's rok ki state renewabk and etietgy effickticy 
pcMtfc^ statidatds, state incentives, atid rebate prc^rams; and sv^^xirt the 
feasfiMKty and apphcadon erf CHP and waste heat recovery projects. 

Courtesy of Solar Turbines 



A Vision for the Future with CHP 

DOE stands ready to harness the full 
power of CHP and help the nation transform the 
way it consumes energy. 

Our prepress to date has demonstrated diat wide^uead deployment of cost-
effective CHP can he^ die tiation achriuKe its ecoaattac and <&iatc goak 
CHP k tiow instaBed at more th^i 3,500 cotnnerdal, kKiustiial, iuid kistituticMial 
&dlitks across die naticm, im{Moving enexgy efficiency, preservit^ etivitcMunentad 
quakty, pnxxKytk^ exoncmk gtowdi, and fostering a tiMxe robust enesgy 
kifiastructure. 

The Department of Etieigy has been kitegtat to dus cfifoct and has kx^ 
distfi^»(xied CHP teduiedog^ By kven^ig strat^;k pu tners l^ widi key 
kkbsttkd and instkutkxial pi^er^ die DepaJT&nmt las ^oduced cuttt^-ce^ 
tedaiolagies smd speadx»ded iii^ket-tciuisfi»ii^^ piofect^ ctxmaetds&sst^oa 
activitks, and educadotul and oi;^teach efforts. Texk ,̂ DOE contiRues to 
^ratice die ctkical tKJmok^ks and maiket ttansfocmation activities needed to 
ia{Mc% a^iand die use erf CHP 

But Biofe c«i at^ tmist be dcMie to t ^ CHPs ful potentt^ E)es |^ its Kiccesses, 
die Department recognizes diat, l^ adoptkig ti^-ekf^oyment pcdicks to 
achaevc 20 percent erf decttidty getietation fiom CHP hy 2030, die Utiited States 
could save die eqikvaknt of tieat%^ hsdf die total etietgy (»tiently ccnsumed 
hy US. housdMJds. ThrcH:̂ h 2030, ;^gresstve pc&ks coidd also getierate $234 
t^ion ki new investments atid create iKaify 1 n^km new, h^dy-skffled tecJmical 
fchs dircK^KHit die ccHUidj wh& reckickig CO^ ctmsskms l^ mcure than 800 
M\fr per yeat 

As America \ocks forwatd to a tiew energy hodzexi, D C ^ k ptkned to kad 
die chaige. The Department k {»u:siffiî  a steat^c af^uoach dut kivcdves 
ckvek^ik^ and de{dc^«^ mcMe ene^-cfficknt CHP teduiedogks and 
integrated etietgy systems, dcmoastzatk^ atid {»Dmodi^ diese techtic^ogies, 
atid vakiatk^ system performatice to adueve its goak UUmately, dus balanced 
i4^»oacfa wffl alow IX)E to sme die ekar e^^Kirtututy affcxded Ity CHP and 
wffl he^ die fiatKMi create h ^ qua&y green coiar jobs, enhance dcxnestk 
tiiMiufacturk^ competittvetiess, uid combat cbnate d i a t ^ 
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