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U.S. DOE Gulf Coast Clean Energy
Application Center

Develop regional strategies to support
CHP, WHR, and DE |n TX, LA, and OK Northwest
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1. Education and Outreach
AWebsite, workshops, webinars

2. Project Support
AAudits, feasibility studies,
assistance
Intermountain /
3. Pollcy_DeyeIopment | Gulf Coast
ALegislative and regulatory issues
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About Us

U.S. Dept. of Energy Gulf Coast Clean Energy Application Center

RESOURCES

Dan Bullock,
Director
A LEED-accredited professional
_ _ _ _ Ross Tomlin,
A Technical and economic analysis expertise Policy

A Regulatory expertise Development

A Project development expertise Krishnan
: : : Umamaheswarr,
A Air quality expertise Project Support
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Overview

|. CHP Overview
II. Commercial Applications

II1.LEED Eligibility

\ _ Gulf Coast Clean Energy Application Center

U.S. DEPARTMENT OF ENERGY




Central Station Approach is Wasteful

Coal 51.1%

More than two-thirds of the
fuel used to generate power in
Natural Gas 16.9% the U.S. is lost as heat

Plant Uss 1.7%
T&D Losses 3.1%

Petroleum 0.2% Residential 11.1%

Other Gases 0.4% = g
i Commercial 10.6%

Nuclear Electric Power 19.6% Industrial 8.2%

Net Iﬁpom Transportation 0.1%
of Electricity Direct Use 1.3%

01%

Unaccounted for (0.46%
Renewable Energy 10.1%
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1998

CHP Federal-State A Bright Future for CHP...
Partnership Begins
The CHP Roadmap set the national agenda for:

»  More efficient CHP components and integrated
anergy systems (IES)

+  Market transformation with the support of
CHP Reglonal Application Centers (RACs)

+  Key parinerships with federal and state govemments,
national laboratonies, industry, international
associations, and NGOs

46 GW Installed CHP
1% of U.S. Capacity

2009
A Strong Foundation

Tocay, about 3,500 CHP sites provide more than 85 GW of electricity,
reducing U.S. energy use by more than 1.8% and avoking 248 millon
melric tons (MMT) of CO, annually DOE'’s CHP accomplishments include:

« Increased reciprocating engine efficiency to 44% and U S CH I I d
significantly reduced emissions

« Improved ultra-igan bum gas turbines and microturbines with
38% efficency and reduced emissions

« Promoted and installed integrated energy systems (IES) with 24@ ) GW Of f GH P : by' 2080 U

70% combined system efficiency

« Co-sponsored 125 CHP training workshops and 350 CHP installations

= 20% of totah |
3 85 GW Installed CHP generatingcapacityt

ecycling
energy "
™ CHP 'tstime

2030 AND BEYOND
A Bright Future for CHP

Providing 20% of the nation’s electnoty 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 CO, emissions by maove than 800 MMT

Comulatively generate S234 billion in new investments and create
nearty 1 million highly skilled technical jobs throughout the country




Texas CHP Facilities

900 .
Total Capacity
800 17,000 MW
700
- 135 facilities
2 600
2
g 500 B Small(0-10 MW)
a ¢ Medium (10-100 MW)
~
; 400 Large (100+ MW)
2 300
[
200
100
20 100 140

Count of Facilities

Source: Summit Blue
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CHP is a Significant Energy
Conservation Measure

Impact of Texas Fleet

1 Estimated Annual Energy Savings 0.46
Quads

+ About equal to fossil fuel savings of the
entire Texas nuclear fleet

1 Saved 5 times the fossil fuel that wind
energy saved in 2007

Source: Tommy John Engineering
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How Does It Work?

Efficiency gains through
heat capture and use.

Separate Heat & Power

40'50% Conventional

Generation

Power
Plant Fuel

(66 units of
remote energy)

Boiler Fuel
(34 units of
on-site energy)

Combined Heat & Power
70_90% Losses

_ Gulf Coast Clean Energy Application Center

Building
Load

Combined Heat and Power

CHP Fuel
(57 units of
on-site energy)

Losses

Conventional: 100 Energy Units
CHP: 57 Energy Units




Basic Components

Fuel input Work
Prime Electricity ‘ Electricity
E—— Mover m— Generator
Heat

» Steam Turbine

Steam —> Steam Needs

—p  Hot Water Needs

— Steam Driven
Chiller
(Cooling)




Design Strategies

HIGHEST HIGHEST
RELIABILITY BUILDING EFFICIENCY
OPTION DEMAND OPTION

UTILITY
suppLIEDf| DEFICIT

) Sized to meet
max electrical

load
SUPPLIED
Sized to meet
min. thermal >
EXCESS EXPORT load
L WASTE POWER EXPORTS ARE NOT A DRIVING
DESIGN REQUIREMENT. BEHIND THE FENCE

SYSTEMS ARE MOST DESIRABLE.




CHP Benefits

V Reduces energy costs
V Attractive return on investment
V Energy security and reliability

V Reduced emissions

VImproved power guality
VLEED Points

( U.S. DEPARTMENT OF ENERGY
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Emissions Benefits

Typical CHP Emissions
— |

[

- CO, 47% reduction

r J

SO, 99% reduction

CO, 615Ibs/MWh F |

SO, 0.003 Ibs/MWh ‘
NOx 0.043 lbsiMWh Nox 93% reduction

P
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"Clean" ERCOT
Electric Utility

CO, 1162 Ibs/ MWh
SO, 2.33 Ibs/MWh
NOx 0.6 Ibs/MWh




Commercial CHP Candidates

Hotels A T s
Prisons i )
Airports
Hospitals
Universities
Data Centers

Grocery Stores
Wastewater Treatment
Refrigerated Warehouses
Emergency Management Facilities
Homeland Security & Sanctuary Locations
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Recent Texas Projects

BDel | Childrends Hospitad4d3MWAuUstiTr
B BP Rodeo and Helios Center (Houston) 4.3 MW

B Methodist Hospital (Houston) 4.3 MW

B TECO 0 Texas Medical Center (Houston) 50-100 MW

B Targa Resources (Mont Belvieu) 14 MW

B The University of Texas at Austin (Austin) 34 MW

B Texas A&M University (College Station) 34 MW

( U.S. DEPARTMENT OF ENERGY
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The Domain (Austin, Texas)

s e

Condenser Water Pump & Absorption Chiller & Exhaust
CHP Control Room Module Module
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BP Rodeo & Helios Plaza

Data Center Application

B4.3 MW electricity + chilled
water

BEnergy security

B1st Platinum LEED in Houston

BoTop Texas Pr of
Texas Construction , 2008
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LEED 2009

A Certified 40 849 points

A Silver 50 859 points

A Gold 60 879 points

A Platinum 80 points and above

New rating system - greater emphasis on
OEnergy and At mospl
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