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Outline

A How did the market for CHP develop in
Texas?

A What are the current market benefits of CHP
In Texas?

A Other panelists will address: environment,
reliability and critical infrastructure, jobs and
economic development

A This presentation: choice, cost savings,
hedging, resource adequacy, transmission,
diversity and scale, proven technologies

A Solutions: What will jump start a market for
small-scale CHP?

A Retailer participation ‘ e!ngggl;ﬂg
A Education - CHP 'ts time

A Energy Efficiency Resource Standard
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How did the market for CHP
develop in Texas?

A Utility resource planning (pre-1978) was changed with the creation in 1975 of the
Public Utility Commission of Texas and the adoption of the federal Public Utility
Regulatory Policies Act of 1978

A The cost of electricity has been a huge driver for industrial customers in Texas:
industrial sales constituted ~50% of the electricity business in several areas

A The PUCT administered the power market from about 1978 to 1999
A Required transmission wheeling (e.g., Houston to Dallas)
A Respected bilateral purchased power contracts
A Adopted a methodology for calculating avoided cost payments
A Defined the terms of utility purchases from qualifying facilities (QF)
A Seriously considered CHP as an alternative to new power plants
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How did the market for CHP
develop in Texas?

AAfter the federal Energy Policy Act
Texas opened wholesale markets

A Open access transmission

A Implementation of independent system operation

ABrakes applied to utility expectations
for future utility power plants

AARAlIl sourced competitive resource acqui
planning (IRP)

A Dramatic new investments in generation, including CHP units
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How did the market for CHP
develop in Texas?

AWi th Texasd SB openédmretail Pagkéts to chmpetiicn
effective January 2002

A Retailers were not created to merely become resellers of power

ACompetitive retailers (AREPO) and energ
create new packages of goods and services, including development of CHP

A Beginning as early as 1996, the PUCT started to separate electric
distribution (wires) services from competitive energy (premises) services

AMn electric utility shall not provide ¢
A DG/CHP is defined as a competitive energy service in Subst. Rule 25.341(3)

Unbundled
Distribution /
Retail
Energy
Services
5
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How did the market for CHP
develop In Texas?

A Conclusion: Large, industrial-scale CHP
developed rapidly in Texas because

ALarge, 24x7 thermal loads at large industrial sites

AGovernment policies to permit and encourage
competition to provide capacity and energy to
monopoly electric utilities

U Fair interconnection

U Sale of excess electricity at utility avoided cost
U Long-term purchased power contracts

U Open access transmission

U Well functioning bulk power market



What are the current market
benefits of CHP In Texas?

A Choice is a benefit
A Combined heat and power is one of a diversity of choices available
to businesses in the restructured Texas retail market
A Prices that change hourly (customer assumes risk)
A Power prices indexed to a commodity price
A Power contracts to lock in prices over one or several years
A Green power and sustainable energy paths that are carbon neutral
A Equipment maintenance costs bundled with electric service
A Energy efficiency investments bundled with electric service
A Energy management devices: usage monitoring, reporting, and control

A Demand response (opportunity for revenue stream to provide critical
capacity and energy for reliability and economy); ancillary services

A On-site power development (including combined heat and power)



What are the current market
benefits of CHP In Texas?

A Reduced fossil fuel use is a benefit

A Combined heat and power provides efficient use of fossil fuels
A Significant capital investments are rewarded with reduced operating costs

A An integrated CHP system replaces purchases from central power plants
and an on-site boiler

Conventional Generation (high efficiency)

150 units
of energy

CHP saves 33% over
the best conventional
central plant + boiler

100 units of fuel CCCT waste (50 units)
(50% efficient Waste (15 units)
combined cycle T&Dlosses (6.5 units) HOSPITAL L 100 units of fuel
combustion ] Electricity (85% efficient
turbine) Electricity 00 H LN (43.5 units) combined heat and
(43.5 units) o) ©0 power - integrated
Heat energy system)
50 units of boiler fuel Heat- (42.5 units)
(83% efficient) (41.5 units)
Boiler waste (8.5 units) Combined Heat & Power

100 units
of energy




What are the current market
benefits of CHP In Texas?

A Energy efficiency/energy cost savings is a benefit

A Combined heat and power reduces energy usage and improves cash
flow for the typical business

A Free up funds for other energy efficiency projects
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What are the current market
benefits of CHP In Texas?

A Hedging and reduced price volatility is a benefit

A Combined heat and power provides a physical hedge against fossil
fuel price increases
AReduced energy usage means less exposure to energy price volatility

A Can combine physical and financial hedges
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What are the current market
benefits of CHP In Texas?

A Resource adequacy is a benefit

A Combined heat and power provides power plant capacity

A Texas energy usage continues to grow and as it grows there is a need for
new resources

Alt is becoming more difficult to find a suitable site, obtain necessary
approves and obtain financing for a large power plant

A Serving existing customer loads with numerous small power plants on the
customersod premises I s as at | east
new large power plant

A Distributed power plant capacity increased grid stability i resources are
close to the loads



What are the current market
benefits of CHP In Texas?

A Increased diversity of power plant ownership is a
benefit

A Combined heat and power provides new ownership of power plant
capacity

AReduced ownership concentration results in increased power market
competitiveness; reduced opportunities for market gaming

A Smaller units are less capable of manipulating market operations and
prices



What are the current market
benefits of CHP In Texas?

A Appropriate scale is a benefit
A Scale affects the ability to finance a project

A Scale affects the ability to size the facility to match thermal loads

A Megawatt-scale CHP (e.g., < 10 MW) is sized for a single building or campus
U Operates around the clock
U Provides at | east a portion of the building

U Captures thermal energy for use in:
C Cooling
C Dehumidification
C Water and space heating
C Process heat

o _ ) Source: Gulf Coast Regional CHP Applications Center, a program of the
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What are the current market
benefits of CHP In Texas?

A Use of existing, proven technologies is a benefit

A CHP technologies generate electrical and thermal energy in a single,
Integrated system that relies on proven technologies

A The typical system consists of a prime mover to generate electricity
(engine or gas turbine), a heat recovery system to capture the heat, a
control system, an exhaust system, and an acoustic enclosure

A Existing, proven technologies are
A Readily available
A Competitively priced
A Reliable and low in operating risk
A Follow well understood performance standards
A Relatively easy to repair/replace



What are the current market
benefits of CHP In Texas?

A Optimal CHP system design is a benefit
A CHP provides flexibility in design to address customer parameters
A Customized solutions match the needs of the customer

HIGHEST HIGHEST
RELIABILITY EFFICIENCY
OPTION BUILDING OPTION
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electrical load ELECTRICAL
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EXCESS EXPORT
or Source: Gulf Coast Regional CHP Applications Center, a
THERMAL WASTE program of the Houston Advanced Research Center.
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What are the current market
benefits of CHP In Texas?

A Operational flexibility is a benefit

A CHP provides flexibility in operations to address customer needs
A Excellent match for customers with coincident electrical and thermal loads
A Best for customers with continuous operation (24 hr x 365 days)
A Best for customers with low seasonal variation in loads
A Ideally suited for customers with high power reliability needs

Source: Gulf Coast Regional CHP Applications Center, a program of the
Houston Advanced Research Center.
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What are the current market
benefits of CHP In Texas?

AfiQuick to marketo is a bene
AExample: Austin Energyods De

A From concept to reality in
less than twelve months
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