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About WUs

Northwest

Develop regional strategies to
support CHP, WHR, and DE in
Texas, Louisiana, and Oklahoma

1) Education and Outreach
Website, workshops, webinars

2) Policy Development Initiatives
Legislative and regulatory issues

3) Project Specific Support
Audits, feasibility studies, assistance
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Before WerBegin

White Paper
Avallable atvww.qulfcoastcleanenergy.org

Presentation
E-mailed to all attendees within 24 hours
Posted towww.GulfCoastCleanEnergy.org

Questions
Submit via chat feature
Answered offline, emailed and posted

-
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U.S. DEPARTMENT OF ENERGY

‘ Gulf Coast Clean Energy Application Center


http://www.gulfcoastcleanenergy.org/
http://www.gulfcoastcleanenergy.org/

Agenda
A CHP Primer
A White Paper Results
A CHP Potential
A Project Examples
A Questions
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Distributed Generation
An Alternative: to . Centralized<Generatio

5D Aa X 5D ¢SOKyz2f23AS54a
A An Electric Generator A Solar Photovoltaic
A Located At or Near a A Wind Turbines

Building / Facility

A Generates at least a
portion of the Electric Load

A Engine Generator Sets
A Turbine Generator Sets

w Combustion Turbines
w Microturbines
w Steam Turbines

A Fuel Cells



http://en.wikipedia.org/wiki/File:Wind-power-small-scale.jpg

CHP is a type of
DISTRIBUTED GENERATION thatiis. ...

Alocated in close proximity to the energy consumer
I Industrial faclility, institutional campus, commercial building

Adesigned to be the primary energy source operating 2

Acaptures thermal energy for use in:
I Process heat
I Water and space heating
I Cooling
I Dehumidification
I Power production



Texas Electricity Generators
AverageHeat Rates
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U.S. DOE CHP Proposition V.. ..
241 GW by 2030 ___wPOWER
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White PaperrAnalysis



White PaperrAnalysis

A Requested by Texas CHP
Initiative to support their policy
goals at the Texas Legislature.

A Build on 2008 PUCT
SummitBlueCHP Report.

A Build on 2008 GC RAC report on
CHP using agricultural wastes.

A Determine the impacts on the
state of greatly increased CHP?

Download the white paper at
http://gulfcoastcleanenergy.org
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http://gulfcoastcleanenergy.org/

CHP indexas

Construction of Cogeneration
in Texas, Cumulative MW, 1921-2007
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Texas CHP Capacity by Industry Type
CHP°PROVIDESIFIRMACAPA .o aens omms s e

A CHP provides 22% of summer peak capacity
A Natural gas is the dominant fuel
A Chemical and refining industries dominant location

State Percent of Total CHP Capacity in the |
(States with > 1000 MW CHP) Texas CHP Fuel Mix
Waste, 8% Wood, 1%

2% Other, 3%
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CHP_Concentration iscalong:-the|Gulf: €c
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Texas Electricity by Fuel Source

(% of Total)
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m Other
60% -
m Natural Gas (noiCHP)
50% - = Wind
m CHP
40% -
m Coal
30% - ® Nuclear
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2008 2009 2010
GENERATION BY FUEL SOURCE (MWh) 2008 2009 2010
X CHP Total 80,991,653 79,742,630 83,485,167
SourceU.S. Energy Information TX Natural Gas (non-CHP) Total 117,916,662 | 115,172,754 110,056,708
Administration dataset TX Coal Total 147,131,842 | 139,106,596 146,849,905
WISYSNI UAZygaul usSyY2ydELqdQ RSERER LISR | 1oy 40,727,370 | 41,497,617 41,335,248
from Form E1/23 available at _
http://www.eia.doe.gov/cneaf/electrici X Wind Total 16,225,024 | 20,026,103 26,132,202
ty/epa/generation _state _mon.x|s TX Other Total 1,795,234 1,622,203 1,599,366
404,787,785 | 397,167,903 409,458,596
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http://www.eia.doe.gov/cneaf/electricity/epa/generation_state_mon.xls
http://www.eia.doe.gov/cneaf/electricity/epa/generation_state_mon.xls

Texas Projected Electrical Load
(MWh)
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Projected Growth Rate: 1.5% per year after impacts of energy conservation programs.



RESOURCE

CASH
BUSINESASUSUAL

CASE 2
35% CHP GOAL

COMBINED
HEAT AND POWER

NATURAL GAS

COAL

NUCLEAR

WIND

OTHER

2011-2025: 1%

2011-2025: 0.9%
(Marginal producer)

2011-2025: 0.75%

2011-2025: 0.0%

2011-2025: 9.9% average

2011-2025: 51.9% average

2011-2025: 7.8% average

2011-2025: 0.75%

2011-2025:-3.0% average
(Marginal producer)

2011-2025: 0.0%

2011-2025: 9.9% average

2011-2025: 51.9% average
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Texas Electrical Energy
Case 1: Businesss-Usual
(MWh)
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Texas Electrical Energy
Case 2: 35% NG CHP Goal
(MWh)
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Impactstkvaluated

A Natural Gas Consumption
A Carbon Dioxide Emissions
A Sulfur Dioxide Emissions

A Nitrogen Dioxic
A Water Consum

e Emissions
ntion




NATURAL GAS CONSUMRTION

Texas Electricity Industry
Natural Gas Consumption
(Bcf)
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CARBQON DIOXIDE IEMISSIONS

Texas Electricity Industry
Carbon Dioxide Emissions
(millions of tons)
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SULLEUR IDIOXIDE EMISSIONS

Texas Electricity Industry
Sulfur Dioxide Emissions

(thousands of tons)
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NITROGEN DIOXIDE EMISSIONS

Texas Electricity Industry
Nitrogen Dioxide Emissions

(thousands of tons)
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WATER CONSUMPTION

Texas Electricity Industry
Water Consumption
(billions of gals)
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Can CHP supply 35%: of the
adlels €1e5Q&,? St SO
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High Capacityd.evels-are-Achievable
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Potential (MW)
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http://qulfcoastcleanenerqy.org/Portals/24/Reports studies/Summit%20Blue%20CHP%20Study%20t0%

Source: SummiBlue 2008



http://gulfcoastcleanenergy.org/Portals/24/Reports_studies/Summit Blue CHP Study to%

Texas Technical Potential

Commercial 3,738 2,619 1,831 8,732
Industrial 1,099 2,184 3,158 4 631 11,072
Total 4 837 4,803 4 989 5,175 19,804

Source: EEA, Inc. (2005)

I Agricultural: 420 MW [GC RAC 2008]
I Waste Heat Recovery: 1,800 MW [GC RAC estimat:
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Candidate Applications far-CHP

A Commercial/Institutional
I Hospitals
I Schools
I Office Buildings
I Data Centers

A Industrial S )

I Manufacturing
I Food Processing
i Ethanol

A Municipalities
T Landfills
T Wastewater Treatment Faclilities

A Agriculture

T Livestock Waste
I Crops
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CHP — Industrial Sector

Glass
Cement
Chemicals e o 7 Sy — |
Incinerators " R RE S g ln‘%‘m f
Pulp & Paper ‘ am
Manufacturing
Primary Metals
Food Processing
Fabricated Metals
Rubber & Plastics
Petroleum Refining
Wastewater Treatment
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A Hotels

A Prisons

A Airports

A Hospitals

A Universities

A Data Centers

A Grocery Stores

A Wastewater Treatment

A Refrigerated Warehouses

A Emergency Management Facilities
A Homeland Security & Sanctuary Locations



