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Forward 

The Lyndon B. Johnson (LBJ) School of Public Affairs has established interdisciplinary 

research on policy problems as the core of its educational program. A major part of this 

program is the nine-month policy research project, in the course of which one or more 

faculty members from different disciplines direct the research of ten to thirty graduate 

students of diverse backgrounds on a policy issue of concern to a government or 

nonprofit agency. This ñclient orientationò brings the students face to face with 

administrators, legislators, and other officials active in the policy process and 

demonstrates that research in a policy environment demands special talents. It also 

illuminates the occasional difficulties of relating research findings to the world of 

political realities. 

During the 2008-2009 academic year the City of Austin, on behalf of Austin Energy 

(AE), and Solar Austin co-funded a policy research project to review options for AE to 

achieve sustainable energy generation and become carbon neutral by 2020. The summary 

report evaluates different power generation technology options as well as demand-side 

management and other AE investment options to discourage future energy use and meet 

future projected energy demand. This project developed methods to evaluate future 

power generation options for their feasibility and cost-effectiveness. The project team 

assessed scenarios of alternate investments that could be made between 2009 and 2020 

that would allow AE to produce and distribute the electricity its customers demand at a 

reasonable cost while reducing carbon dioxide emissions. This report describes a set of 

short-term and long-term investment options that can help AE, its customers, and be of 

use for developing sustainable electric utilities nationwide. 

The curriculum of the LBJ School is intended not only to develop effective public 

servants but also to produce research that will enlighten and inform those already 

engaged in the policy process. The project that resulted in this report has helped to 

accomplish the first task; it is our hope that the report itself will contribute to the second. 

Finally, it should be noted that neither the LBJ School nor The University of Texas at 

Austin necessarily endorses the views or findings of this report. 

 

Admiral Bob Inman 

Interim Dean 

LBJ School of Public Affairs 
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Chapter 1.  Introduction: Designing a Sustainable Electric 

Utility  

Energy is an essential component of a prosperous society as its availability and 

affordability signal a communityôs quality of life. Current energy systems are built 

predominantly around burning fossil fuels as their relatively low costs and reliable 

service have been primary drivers for determining energy fuel sources. The exploitation 

of fossil fuel sources have always carried economic, health, and environmental risks 

associated with the extraction, processing, transport, combustion and use of these 

resources. However, increasing concerns regarding the potential consequences of current 

energy usage on future generations, primarily driven by the concerns of increased 

concentrations of greenhouse gases (GHGs) in the atmosphere, has begun to influence 

electric utility planning. Burning fossil fuels emits large quantities of carbon dioxide 

(CO2), the most widely dissipated human-induced GHG. Many scientists agree that 

human-induced GHG emissions are a cause of global temperature increases.
1
 This rise in 

temperatures, termed global warming, could change the worldôs climate system and 

potentially affect the well-being of humans and other species.  

The electric utility sector has been targeted as a major potential source of reducing our 

societyôs impact on the environment, primarily by reducing CO2 and air, water, and solid 

waste impacts. For example, in the United States (US), 47 percent of total GHG 

emissions were attributed to the generation of electricity and heat in 2005.
2
 Global 

warming is only one of many factors influencing electric utility planners to reconsider 

how to create and distribute electricity to support modern life. Other issues include: the 

future costs and availability of fossil fuels, particularly those that are imported; air and 

water quality considerations; and the potential availability of affordable renewable 

domestic energy sources. Pressures on power generation providers have been focused on 

improving and designing new technologies to generate electricity in a cleaner manner and 

to increase the efficiency of energy use. Technological advancements to reduce the 

emission of pollutants from conventional power generation technologies have coincided 

with advances in alternative technologies that use renewable resources to generate 

electricity.  

The conventional wisdom is that a sustainable energy future will be built around a diverse 

set of energy technologies that do not pollute as much as current energy systems, along 

with policy options to reduce energy demand and the use of fossil fuel resources. Rising 

costs of fossil fuels resulting from worldwide demand increases and carbon management 

legislation could make sustainability arguments attractive even from an economic 

perspective.  

Achieving a sustainable electric utility requires citizens to make informed decisions 

regarding competing generation technologies. Austin Energy (AE), the electric utility of 

Austin, has invited its customers to discuss the future generation mix attributed to their 

community. AE hopes that Austinôs elected officials and citizens can concur in these 
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decisions. This report presents future generation options for a sustainable electric utility. 

This opportunity exists because the City of Austin controls its own electric utility and that 

organization strives to improve the quality of its service to meet the demands of its 

customers. By designing a sustainable energy future, AE can become an example for 

other electric utilities. 

On February 7, 2007, City of Austin Mayor Will Wynn unveiled an ambitious plan for 

the city to address global warming by reducing GHG emissions and thereby reduce the 

cityôs carbon footprint. On February 15, 2007, the Austin City Council (Council) passed 

Resolution Number 20070215-023, outlining the Austin Climate Protection Plan (ACPP) 

and setting the goal of making Austin ñthe leading city in the nation in the effort to 

reduce and reverse the negative impacts of global warming.ò
3
 Components of the plan 

include a municipal plan, a utility plan, a homes and buildings plan, a community plan, 

and a ñgo neutralò plan.  

This report focuses on the utility plan component of the ACPP. The ACPP sets forth 

specific goals and guidelines for the development of the cityôs utility plan. Specific 

deliverables outlined by the plan include:
4
  

¶ establishing a CO2 cap and reduction plan for all utility emissions; 

¶ achieving carbon neutrality on any new generation units through lowest-emission 

technologies, carbon sequestration, and offsets;  

¶ achieving 700 megawatts (MW) in energy savings through energy efficiency and 

conservation by 2020; and 

¶ meeting 30 percent of all energy needs through renewable resources by 2020, 

including 100 MW of solar power. 

While Mayor Wynnôs goals alone appear to be ambitious for an electric utility, the 

purpose of this particular report is to go one step further: to design a sustainable electric 

utility with the benchmark goal of reaching carbon-neutrality by 2020. In this report the 

terms carbon dioxide (CO2), carbon footprint, and carbon will all be used to convey the 

same meaning: the weight of GHG releases in terms of CO2 equivalent. It is also 

important to note that AEôs proposed cap and trade program only applies to CO2 releases. 

Background and Purpose of Report 

The City of Austin, on behalf of AE, and Solar Austin commissioned this Policy 

Research Project with the Lyndon B. Johnson School of Public Affairs at The University 

of Texas at Austin to review options for Austinôs electric utility, AE, to achieve 

sustainable energy generation with an interim goal of becoming carbon neutral by 2020. 

This report is intended to describe feasible and cost-effective investments that would 

allow AE to produce and distribute the electricity it needs while simultaneously achieving 

zero net CO2 emissions by 2020 using ultimately sustainable energy generation. This 

report will take into account, among other things: (a) projected energy needs; (b) 
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available and reasonably anticipated technology for energy conservation, energy 

efficiency, and power generation; (c) economic costs of production and distributing 

electricity as well as carbon dioxide, nuclear waste, and other byproducts of energy 

generation; (d) planning and regulatory challenges; and (e) other options for community 

investment. The goal of this process is to develop a reasonable set of short-term and long-

term investments that can become a model for other utilities nationwide.  

This report attempts to address difficult issues, many of which do not have ready 

answers. Some of the issues include: (a) the inherently intermittent nature of some 

renewable technologies; (b) identifying storage technologies that enable greater use of 

such renewable energy sources; (c) determining whether CO2 capture and storage 

methods provide an interim solution; (d) regulatory uncertainties, including the switch to 

a nodal market and potential carbon legislation; (e) ñgridò issues, including reliability, 

transmission, and interconnection; (f) the potential for distributed local generation; (g) the 

uncertainty of projecting future energy requirements; (h) the need for AE to remain 

financially sound and to contribute to the Austin city budget; and (i) how to confirm the 

validity of mitigation strategies that offset any carbon release that is unavoidable. This 

report intends to identify obstacles that might inhibit successful implementation of 

various options and tries to identify potential technical breakthroughs that could enable 

the achievement of sustainable energy generation and reduce AEôs CO2 footprint. 

The report encompasses electricity conservation, generation, transmission, and 

distribution actions that AE can take within its jurisdiction. One of the primary objectives 

of this report is to evaluate options for generating energy and identifying the risks and 

uncertainties associated with these options. In order to compare alternatives, Policy 

Research Project participants developed a calculation procedure. 

Designing a sustainable electric utility is both a challenge in deciding what exactly that 

means and how to go about reaching that goal. Sustainability is an inherently subjective 

term because it reflects human values and the perceived costs and benefits of any 

particular activity. Energy affects everyone and people have differing perspectives on 

how best it should be generated. Debates over whether a particular activity is sustainable 

often hinge on the tension created by benefits derived from a particular activity and the 

adverse consequences of that activity. In the energy sector, this debate often comes in the 

form of economic stability versus environmental consequences. For example, the burning 

of fossil fuels provides a relatively low cost and reliable source of energy to produce 

electricity. However, the combustion of these fuels has been associated with the release 

of CO2, a cause of climate change, which could have adverse consequences for future 

generations.  

Sustainability was first popularized as a term in 1987 in the report Our Common Future 

published by the World Commission on Environment and Development.
5
 This report, 

commonly referred to as the Brundtland Report, defined sustainable development as, 

ñdevelopment that meets the needs of the present without compromising the ability of 

future generations to meet their own needs.ò
6
 This study adopts ñsustainabilityò as a 

relative, rather than absolute, gauge of the degree of impact a technology has upon the 
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availability of natural resources for future generations as well as the impact of the 

technology upon the environment. Therefore, wind and solar technologies would be more 

sustainable than coal and natural gas-based generation technologies. Nuclear power 

generation represents a complex source of energy; although nuclear power does not emit 

GHGs into the atmosphere, the uranium used for nuclear power is a finite resource and 

power generation produces potentially harmful waste by-products. There also remain 

risks of nuclear radiation being released from a nuclear accident or terrorist attack. 

Determining the relative sustainability of a generation technology in comparison to others 

is neither transparent nor easy. Some factors for consideration include the costs, 

capabilities, and limitations of the technology, the context in which it is being used, and 

how its use can affect the environment and future generations. 

Clearly defining sustainability and designing an approach for evaluating technologies 

based upon this definition is critical for developing potential pathways towards a 

sustainable electric utility. This study will adopt an inherently unsatisfying but practical 

definition for sustainability as it applies to the energy sector. Sustainability is a relative 

term regarding the degree of impact that a particular activity or power generation 

technology has upon the environment and the availability of resources for future 

generations. Therefore, an activity or technology that poses less adverse consequences for 

future generations than another activity or technology is more sustainable for the purpose 

of electric generation. This study will evaluate various future power generation scenarios 

through a set of four performance measures: does the proposed power generation mix 

meet projected demand reliably; what are the cost estimates for a particular power 

generation mix; what are the CO2 emissions associated with the power generation mix; 

and what are the risks and uncertainties associated with the energy source?  

Measuring sustainability in an objective and quantifiable manner is difficult and 

determining what factors constitute a sustainable electric utility can create much 

contention. Placing a value (by assigning an economic cost based on its depletion or 

impact) on human health, life, and availability of resources is a subjective measurement 

and can create much debate as well. Measuring the carbon footprint of a power 

generation mix provides one objective measurement for determining the relative 

sustainability of a utility. For the purposes of this report we have identified the interim 

goal of AE reaching carbon-neutral status by 2020 as a significant step towards becoming 

a sustainable electric utility. This study will compare energy technologies based upon 

carbon emissions per unit of energy generated.  

Restating the goal from ñsustainabilityò to ñcarbon neutralityò raises the conundrum of 

defining what ñcarbon neutralò means. Named the New Oxford American Dictionaryôs 

word of the year for 2006, ñcarbon neutralò has been defined as, ñmaking no net release 

of carbon dioxide to the atmosphere, especially through offsetting emissions by planting 

trees.ò
7
 This study will define carbon neutrality for an electric utility as reducing CO2 

emissions to the greatest extent possible and then balancing the remaining CO2 emissions 

with measurable and reliable CO2 storage methods or by purchasing offsets. 



 5 

Given the carbon neutrality definition, the next step is to calculate AEôs carbon footprint. 

AEôs carbon footprint measures the amount of CO2 emissions generated by AEôs 

facilities within a given calendar year. AE has calculated its carbon footprint for the years 

2005 through 2007 using the protocols of the California Climate Action Registry 

(CCAR). These calculations have been verified by a third-party engineering firm and 

validated by CCAR. An analysis of the methodology used by AE to calculate its carbon 

footprint as well as baseline projections through the year 2020 will be presented in this 

report. 

Austin Energy 

AE has been owned and managed by the City of Austin since the utilityôs creation in 

1893. AE as a public utility provider is essentially controlled by its customers through its 

City Council. Council has the authority to mandate the utility to take certain actions as 

requested by its customer base. This status as a public utility allows customers to exert 

influence over AE and encourage specific or broad actions, such as sustaining a healthy 

environment. AE is currently the ninth largest public utility provider in the US by net 

generation.
8
 AE serves a population of almost one million people, covering 437 square 

miles.
9
 Figure 1.1 shows a map of AEôs service area boundaries. Its service area includes 

parts of Travis County, a small portion of Williamson County, and the entire City of 

Austin, totaling 230.7 square miles. A small portion of AEôs service area (about 11 

square miles) is shared with the Oncor (formerly TXU) service area.
10

 Communities 

served by AE outside of the City of Austin (about 15 percent of its customers) include 

Bee Cave, Lakeway, Pflugerville, Rollingwood, Sunset Valley, and Westlake Hills.
11

  

In 2001 the State of Texas deregulated the electric utility sector. Municipal utilities in 

Texas were given an option of whether or not to opt into the deregulated market. As of 

2006, AE and all other 73 public utilities in Texas have not opted into deregulation.
12

 AE, 

as a public utility, could decide to do so at any time. Amidst this environment AE has 

developed a competitive strategy aimed at keeping rates low by reducing operating costs, 

paying down debt, and paying for electricity through fuel charges when possible, 

effectively paying for current energy at current market costs.  

Total rated generation capacity from facilities owned or co-owned by AE and power 

purchased through contractual agreements was 2,762.4 MW as of September 2008.
13

 AE 

continues to use a diverse generation mix. In 2008 about 30 percent of its energy 

resources came each from coal, nuclear, and natural gas, with 10 percent coming from so-

called ñrenewableò energy sources (wind, solar, and landfill gas).
14

 AE expects to 

increase the fraction of renewable energy generation capacity to 18 percent by 2012.
15

 

Figure 1.2 details AEôs power generation mix as of July 2008.  

AE has been recognized nationally for its energy efficiency program. Since 1982 AE has 

estimated that this program has cumulatively reduced energy use by the equivalent of the 

annual output of a 700 MW power plant.
16

 Through programs ranging from the 

GreenChoiceÈ renewable energy power program to the utilityôs free thermostat program 

called Power Partner, AE continues to offer customers a wide range of options that lower 
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electric bills and GHG emissions. Rebate programs for solar installations and efficient 

technologies and recent support for plug-in hybrid vehicles also demonstrate AEôs 

continued efforts to become a sustainable and environmentally-friendly utility.  
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Figure 1.3 details AEôs proposed budget for fiscal year (FY) 2009. AE projects its FY 

2009 revenues as approximately $1.27 billion.
17

 AEôs projected expenditures for FY 

2009 are based on all operating requirements, including plant operations and 

maintenance, conservation initiatives, labor benefits, and administrative support, totalling 

approximately $943 million.
18

 AE manages approximately 392,000 customer accounts 

classified as residential, commercial, industrial, street/highway, or government.
19

 

Approximately 89 percent of these accounts are classified as residential, 11 percent as 

commercial, and the remainder are classified as industrial, governmental, or street and 

highway lighting.
20

 The 200 largest AE commercial and industrial customers account for 

about 34 percent of all revenues generated by AE. The approximately 345,000 residential 

customers provide about the same amount of revenue as the 41,000 business customers of 

AE.
21

 Figure 1.4 provides detailed information on the number of customers for each 

customer class as well as their respective consumption of energy and revenue generated.  

Council sets retail service rates through a cost of service study that analyzes the total cost 

to serve customers, dividing those costs into customer classes. AEôs base electric rates 

(called the Energy Charge on customer electric bills) have been unchanged since 1994.
22

 

However, AE has updated its Fuel Adjustment Clauses (called the Fuel Charge on 

customer electric bills) annually as a mechanism to recovery the costs of fuel used to 

generate power as well as fees paid by AE to support the operation of the stateôs electric 

grid and power purchases from the Texas wholesale market. No profit is generated from 

the fuel charge. The Fuel Charge represents about a third of a customerôs electric bill and 

the remainder comes from the Energy Charge.
23

 Figure 1.5 details AE operating costs as 

a percentage of the customer bill. AE does offer an alternative rate program to its 

residential customers called GreenChoice®. Introduced in 2001, this program replaces 

the fuel adjustment with a fixed renewable energy rate reflecting AEôs long-term contract 

rate for renewable energy sources.
24

 GreenChoice® has been recognized by the National 

Renewable Energy Laboratory as the leading utility-sponsored renewable energy sales 

program in the US.
25

 In contrast to conventional customers, for whom the fuel adjustment 

clause is readjusted annually to pass on the cost of fuel, customers who opt into 

GreenChoiceÈ pay a kWh fee designed to reimburse AEôs cost of a power purchase 

agreement (PPA) for renewable energy.
26

  

AE currently owns outright or has a controlling interest in six power generation facilities 

with a total of eleven conventional generating units.
27

 AE owns and operates 17,000 

miles of lines and 67 transmission and distribution substations.
28

 AE has entered into 10 

separate PPAs with outside providers, six of which have come into complete commercial 

operation.
29

 A PPA allows AE to hedge risk on capital outlay compared to constructing a 

plant within the utility and provides predictable energy costs over the life of the contract. 

The utility may structure an option to buy the generation facility into the contract after a 

set period of time. Given that virtually the entirety of AEôs current and projected 

renewable generation portfolio is represented by PPAs, it appears that this financing and 

development strategy may continue to play a significant role as the utility works to 

achieve its ambitious goal of a 30 percent renewable generation mix by 2020.  
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AE finances its operations and capital outlay in part by selling a combination of tax-

exempt commercial paper and issuing bonds classified as prior lien obligations and prior 

subordinate lien obligations on revenue.
30

 In order to service its debts, AE is obligated by 

contract to maintain rates at a level sufficient to completely cover operations and 

maintenance requirements. AE is expected to fund reserves for lien obligations at a 

prescribed level and provide for net revenue which, after meeting the previous two 

requirements, must exceed the annual debt service obligations for prior first lien 

obligations by a factor of 1.25 and prior subordinate lien obligations by a factor of 1.1.
31

 

If these requirements are not met the City of Austin must take immediate action to alter 

rates or obtain a statement from a utility system consultant to verify adequacy of the rate 

structure or suggest restructuring.
32

 The City of Austin has authorized AE to trade in 

futures contracts and swaps of up to $800 million in order to hedge against fluctuations in 

fuel prices on a five-year horizon. Trading activity is governed by a Risk Oversight 

Committee. While obligations may be met with commodities or securities, cash payment 

is standard.
33

  

In addition to contractual requirements, the City of Austin maintains a policy for AE to 

retain a strategic reserve fund. The reserve fund contains an emergency cash reserve 

equivalent to 60 days of operating revenue, contingency cash reserve equivalent to up to 

60 days of operating revenue, and a competitive reserve.
34

 AEôs books contain separate 

funds for repair and replacement, conservation rebates and incentives, and performance 

contracting.
35

 Draw-downs from reserves for lien obligations must be immediately 

replenished with equivalent cash or securities in order to maintain the prescribed level.
36

  

In its most recent issuance on July 24, 2008, the City of Austin offered $175 million of 

revenue bonds, revenue from which was to be immediately applied to $174.6 million of 

commercial paper debt.
37

 The combined utility system currently holds $1.052 billion in 

parity electric utility obligations, $529.9 million of which is in the form of bonds.
38

 In 

accordance with a master ordinance defining such bond obligations, AE may not at this 

time assume any debt equivalent to prior first liens or prior subordinate liens. However, 

AE may obligate itself to other forms of parity electric utility obligations, such as 

commercial paper, special facilities debt, and credit agreements.
39

 

The City of Austin is committed to achieving a Standard and Poorôs AA rating on 

combined utility securities by 2010, improving from its AA- on prior lien obligations and 

A+ on subordinate lien obligations for combined utility securities and separate lien 

obligations for the electric utility. Since establishing this goal in 2003 the utilityôs 

securities have been upgraded twice.
40

 Some of the most important factors which 

influence an electric utilityôs bond rating are the consistency of cash flow and the size of 

the sales margin, the size and population of the service area, the ratio of earnings before 

interest and taxes to interest expenses, the log of working capital, and the ratio of retained 

earnings to assets.
41

 The current AA- rating indicates that AEôs ability to service its debts 

is largely shielded from being ñsusceptible to the adverse effects of changes in 

circumstances and economic conditions.ò
42

 In the matters of these securities AE retains 

the services of the PFM Group, a national public finance consulting firm.
43

 
44
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The utility is currently in the midst of a 5-year, $1 billion capital improvement plan, of 

which $347.5 million will be spent in the 2008-2009 FY.
45

 This includes $270 million to 

support peaking capacity at the Sand Hill facility, other electricity delivery initiatives, 

and $55 million to update the Customer Information System and system-wide distribution 

of automated metering technology.
46

  

AEôs current business model appears to be sufficient to accommodate the goals outlined 

by the ACPP. The utility maintains a constant revenue stream well in excess of its 

operating costs. Capital flows may be managed with the issuance of short-term debt 

equity, for which AE enjoys a high rating.
47, 48,

 
49

 The current structure for meeting the 

requirements of operations and management are sufficient to adjust to a larger share of 

renewable generation in AEôs portfolio. From the perspective of capital management the 

optional GreenChoice® rider serves the same function as the fuel adjustment that it 

replaces by providing revenues directly sufficient to the obligations of the renewable 

energy PPA. 

Planning for the Future 

As one of the largest public utilities in the nation, AE seeks to provide continuous reliable 

and affordable energy to a large customer base. AE continues to plan for the foreseeable 

future through its strategic planning process. AE released its most recent strategic 

planning update in 2007, which followed an update in 2006 to the Strategic Plan of 

2003.
50

 AEôs strategic plan identifies the utilityôs vision, mission, and values and assesses 

how the changes in the utility environment may affect these goals. AEôs vision is for 

ñAustin to be the most livable community in the country.ò
51

 AEôs mission is ñto deliver 

clean, affordable, reliable energy and excellent customer service.ò
52

 

An electric utility plans its electric generation mix by looking into the future and 

assessing trends within the sector that can affect the utilityôs security. Decisions on using 

a particular generation mix in the future must be made well in advance in order to 

construct new generation facilities, plan for decommissioning old facilities, and ensure 

that supply meets future load forecasts. The decisions AE makes now for its future 

generation mix will affect the local community, economy, and environment, as well as 

ensure the future viability of the utility itself. When making decisions on investing in new 

power generation facilities a utility must consider cost, reliability of service, 

environmental compliance, and economic development concerns. Meeting future demand 

involves evaluating new generation technologies as well as demand-side management 

(DSM) and conservation programs, and determining how each influences the volume of 

peak behavior of demand and the scale of generation capacity. 

While AE is primarily accountable to both its customers and the Council, it also must 

meet energy standards set by state and federal legislation. One electric industry trend 

appears to be the move towards climate change and carbon legislation. Some analysts 

expect the federal government to pass some form of climate change legislation within the 

next few years that would effectively set a ñpriceò on carbon. Several bills related to 

curbing GHG emissions have been proposed on the federal level, predominately taking 
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the form of a cap-and-trade system to regulate the total quantity of GHG emissions. 

Within such a system, Congress or a regulating agency would set an upper limit on the 

total quantity of GHG emissions. Certain sectors and companies would be issued permits 

to emit up to a particular level of emissions. Permits could then be bought and sold, 

establishing a market price for CO2 and other GHGs. Another potential form of 

legislation would come in the form of a tax on carbon. Carbon regulation creates an 

economic incentive to limit CO2,  either to avoid or offset fees or taxes or to benefit from 

the sale of unneeded allowance or offset sales. No matter the form of legislation, AE and 

many electric utilities have begun to prepare for the impacts of a carbon-constrained 

market by setting internal goals to reduce GHG emissions. This also creates the need to 

identify the impacts that such legislation will have on the cost comparisons of various 

generation technologies and how these economic expectations could influence AEôs 

future investments. A paradox occurs as utilities anticipate carbon legislation because 

emission allowances will most likely be based on some baseline emissions level. 

Therefore, there is some incentive for a utility to defer carbon management until a 

baseline emission level is determined under some future federal legislation.  

AEôs 2007 Strategic Planning Update identifies an array of regulatory and market trends 

that it currently faces. While Texas deregulated the electric industry in 1999, reforms of 

the system continue as new challenges arise. All electric utilities in Texas are regulated 

by the Public Utility Commission of Texas (PUC) while the stateôs electric grid is 

operated by the Electric Reliability Council of Texas (ERCOT). ERCOT is currently 

designing a new nodal market and is expected to implement this approach at some point 

in the near future.
53

 The nodal market will change the processes and systems of electric 

transmission and AE must plan and adapt to these changes. AE must further adapt to 

statewide renewable resource goals and determine how to make use of Texasô electric 

grid to handle increases in wind and solar development. In July 2008, the PUC approved 

an agreement to construct transmission lines that could transmit 18,456 MW of energy to 

metropolitan regions within Texas at an estimated construction cost of $4.93 billion.
 54

 By 

addressing transmission barriers the PUC has reduced the barriers to wind or solar 

resources from West Texas as a future energy generation source for Central Texas.  

AEôs 2007 Strategic Planning Update identifies several other electric utility trends 

including the effect of emerging economies (such as China) on the price of raw materials 

and fuels used for energy, the expected loss to retirement of many experienced employees 

in the electric industry, and the increasing trend towards DSM, which looks to promote 

energy efficiency, reduce energy usage, control energy usage, and develop technologies 

for distributed generation and storage.
55

 Economic challenges currently facing the US and 

energy resource pressures caused by fluctuating prices and dependence on foreign oil 

sources could complicate energy sector investment choices.  All of the regulating changes 

are complicated by technological improvements brought about through research and 

development.  For example, renewable resource technologies and transmission and 

distribution systems continue to improve at a rapid pace and relative costs of some 

renewable energy sources may continue to fall compared to traditional fuels.   
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Austin Energyôs Proposed Energy Resource Plan 

On July 24, 2008, Roger Duncan, AEôs Acting General Manager, presented to Council 

the utilityôs preliminary recommendations for meeting energy demand through 2020 

while remaining under its proposed CO2 cap and reduction plan.
56

 AE proposed adding 

1,375 additional mW of generating capacity by 2020, with only 300 mW coming from 

fossil-fueled resources.
57

  

Council already has approved 100 MW of energy has already been approved from the 

addition of a gas combustion turbine at Sand Hill. AE has prepared 200 mW of additional 

capacity at Sand Hill for 2013 to assist in meeting increasing energy demand. This 

combined cycle expansion project would provide reliable energy with lower mW-hour 

carbon emissions than coal. AE is hoping to avoid the prospect of high natural gas prices 

by locking into a pre-pay fuel contract. AE is expecting this project to cost $160 million 

and take three years to complete. AE claims that $278 million in projected fuel savings 

can occur through a pre-pay contract. It has been projected that CO2 emissions will be 

reduced by 1.6 million metric tons through 2020 if this expansion project is completed.
58

  

On August 28, 2008 Council approved a biomass project
59

 that is expected to be available 

by 2012 to provide 100 mW of baseload generating capacity by burning wood waste.
60

 

Biomass is intended as a baseload source of generating capacity (similar to that of coal 

and nuclear) and can provide reliable power during peak demand.
61

 This generating 

capacity has been contracted through a PPA to provide 100 mW of energy per year over a 

20 year time period at a total cost of $2.3 billion. This option will increase AEôs 

renewable resource portfolio to 18 percent by 2012, while locking in fuel costs to provide 

a reliable energy source. Biomass can hedge against future natural gas price volatility and 

potential future costs of carbon. AE has recommended an additional 100 mW of 

purchased biomass generating capacity for 2016.
62

  

AEôs primary investment in new generation capacity is an addition of 1,049 MW of 

generating capacity from wind facilities. AE proposed a gradual investment in solar 

energy to meet the ACPP goal of providing 100 MW of solar energy by 2020. AE has 

plans to purchase 30 MW of power from a solar facility to be constructed in Webberville. 

This facility would also have 5 MW of capacity to test emerging solar technologies. AE 

is planning to invest in covering rooftop space in Austin with photovoltaics through 

public and private partnerships. AE may also invest in a large-scale West Texas solar 

plant.
63

  

Structure of the Report 

This report will analyze various future power generation mix scenarios with the goal of 

designing a sustainable utility that would be carbon-neutral by 2020. The report will 

consider AEôs options for reducing energy usage through DSM and conservation, 

revising its generation mix, and reducing emissions through new technologies as well as 

offsetting emissions. This report will provide a diverse set of options that AE can use to 

reduce its carbon footprint. These alternatives could stimulate public involvement from 
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Austin citizens and other AE customers to decide the most desirable, feasible, beneficial, 

and cost-effective steps for the community as a whole.  

One goal of this report is to contribute to a public dialogue that will help AE choose 

future energy resource investments to meet the goals of the ACPP. On December 13, 

2007, Council passed Resolution Number 20071213-057 directing the City Manager to 

ñconduct an open, extended Energy Resource Planning Public Participation Process to 

assist AE with the development of its future resource management plans, including 

generation planning in line with the Austin Climate Protection Plan.ò
64

 Goals of the 

public participation process include educating customers on facts, issues and trends 

regarding the electric utility industry; informing customers in depth about AEôs 

operations, particularly those involving power production; and obtaining suggestions 

from its customers and other outside sources for business approaches and proposed 

solutions designed to meet the future needs of the utility.
65

 AE began its public 

participation process in the fall of 2008 through a series of town hall meetings and the 

release of its resource guide, and resumed these meetings in the first months of 2009.
66

 A 

discussion that includes a series of panels of local energy and environmental 

stakeholders, open to the public, is also scheduled in conjunction with the final 

development of this report. 

This report describes the potential viability and costs associated with AE reaching the 

status of carbon-neutrality by 2020. This task begins with a detailed explanation of how 

AE currently meets demand and calculates the weight of CO2 equivalent emissions it 

produces. Scenarios on the ñfuture price of carbonò will also be included in the 

evaluation of potential future generation mixes. 

Generation technologies to be discussed in this report include the following fossil-fueled 

and renewable resources and their associated technologies: coal (pulverized coal 

generation, fluidized bed combustion, and integrated gasification combined cycle 

(IGCC)); natural gas (combined-cycle and combustion turbines); nuclear; hydropower 

and pumped storage; wind; solar (photovoltaic power and concentrated solar power); 

biomass; geothermal; ocean power; and hydrogen and fuel cells. This list reflects a 

reasonable set of future power generation opportunities as of 2009. Further advances in 

clean coal and other technologies related to increasing efficiency and reducing emissions 

of fossil-fueled generation sources will be discussed as potential investments as well as 

the capabilities of various energy storage technologies that might increase the appeal of 

wind and solar power technologies. Advancements in new technologies continue to occur 

as concerns for energy security and the environment rises. As new technologies develop, 

consideration of the costs and benefits of such technologies should be included in 

discussion of the utilityôs future generation mix. By comparing these technologies, 

citizens can make an informed decision as to which technologies keep costs low, electric 

reliability high, and reduce AEôs carbon footprint. Some of the factors that can be 

considered include: the ability for the technology to meet future load; the cost and time of 

construction; fuel and marginal operating costs; projected operational life; fuel and plant 

dependability; maturity of the technology; emissions and other environmental concerns; 

and security or other potential concerns related to the technology. 
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This report will attempt to provide a neutral and comprehensive evaluation of many 

available options that AE could take to meet future energy demands while satisfying the 

cityôs goal of designing a public utility plan that will serve as a model for other utilities to 

develop a sustainable energy future. This report evaluates impediments towards the usage 

of alternative electric generation technologies, such as the intermittent nature of 

renewable energy (meaning these sources generate electricity variably rather than on 

demand); various grid issues related to the distribution of renewable energy; the 

feasibility and risks associated with carbon storage methods; the validity and costs of 

investments to offset carbon releases; risks associated with adding new nuclear capacity; 

and challenges for maintaining a financially sound utility. This report will look at the 

issue of sustainability as it applies to the energy sector from both economic and 

environmental perspectives. Options will be analyzed based upon how they affect the 

financial operation of AE as well as the environment. AE customers will be able to 

evaluate such options with respect to their personal preferences in working towards a 

sustainable energy future.  
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Figure 1.1 

Austin Energy Service Area Boundaries 

 

Source: AE, ñElectric Service.ò Online. Available: 

http://www.austinenergy.com/Customer%20Care/Electric%20Service/index.htm. Accessed: July 6, 

2008. 
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Figure 1.2 

Austin Energy Power Generation Portfolio (July 2008) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Austin Energy, ñAustin Smart Energy.ò AE Resource Guide. Online. Available: 

http://www.austinsmartenergy.com/downloads/AustinEnergyResourceGuide.pdf. Accessed: December 

19, 2008, pg. 1 
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Figure 1.3 
Austin Energyôs Proposed Budget (FY 2009) 

 

Total Budget Requirements: $1,379.7 million 

 

Source: Austin Energy, Fiscal Year 2008-2009 Proposed Budget. Online. Available: 

http://www.ci.austin.tx.us/budget/08-09/downloads/August21BriefingsFINALAE_PW.pdf. Accessed: 

January 15, 2009. 
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Figure 1.4 

Austin Energy Customer Class Statistics (FY 2007) 

 

 

 

 

 

 

 

 

 

 

Source: Austin Energy, ñAustin Smart Energy.ò AE Resource Guide. Online. Available: 

http://www.austinsmartenergy.com/downloads/AustinEnergyResourceGuide.pdf. Accessed: December 

19, 2008, pg. 7. 
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Figure 1.5 

AE Operating Costs as a Percentage of the Customer Bill 

 

 

 

 

 

 

 

 

 

 

Source: Austin Energy, ñAustin Smart Energy.ò AE Resource Guide. Online. Available: 

http://www.austinsmartenergy.com/downloads/AustinEnergyResourceGuide.pdf. Accessed: December 

19, 2008, pg. 10. 
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Chapter 2.  Austin Energyôs Current Power Generation Mix 

Austin Energy (AE) currently employs a diverse mix of power generation sources to meet 

fluctuating energy reliably at a low cost to customers compared to other Texas utilities. 

Austinôs energy demand fluctuates over any given day, week, or year, and in response 

have partially determined AEôs investments in particular generation facilities. Future 

projections of increased demand for energy in AEôs service area can be evaluated to 

determine a range of investment choices that AE can make to ensure reliable, low-cost, 

and quality service in the future while meeting the goal of developing a sustainable, 

carbon neutral utility.  

Load growth and the age of existing generation facilities drive the choice of future energy 

sources. As load, or demand, increases and old plants reach the stage of retirement, new 

sources of electric power generation are needed to meet future demand. Making accurate 

projections of future demand is vital for the continued well-being of an electric utility. 

Load forecasting is and making accurate projections becomes more difficult as they 

extend out into the future as future circumstances become increasingly difficult to 

predict. AE currently makes formal load forecasts only through 2020, a horizon of eleven 

years. Chapter 5 of this report discusses AEôs load forecasting methodology and its 

uncertainties.  

After conducting its load forecast AE must evaluate power generation technologies and 

make appropriate investments to meet future demand. As it takes several years to gain 

approval and construct new generation facilities it is essential for a utility to plan many 

years in advance of load. Determining the most appropriate power generation mix rests 

on a variety of important factors. Chapters 6 through 19 discuss power generation 

technology options. Once decision-makers fully understand the advantages and 

disadvantages of each generation technology option, they can evaluate these options 

under a framework of customer demands. 

One interest for this report is the emissions profile of AEôs current and future power 

generation mix.  



 

 

Figure 2.1 illustrates how the Fayette Power Project, AEôs lone coal burning plant, 

contributes 71 percent of the utilityôs total carbon dioxide (CO2) emissions. This fact 

alone indicates a potential for significantly reducing AEôs carbon footprint by capturing 

and sequestering this carbon or replacing the coal plant with energy sources that donôt 

release CO2.   

How Does a Power System Work? 

Electrical power systems consist of generation, transmission, distribution, 

communication, and other facilities that operate together to produce and deliver 

electricity to consumers (see Figure 2.2).
1
 Dispatch operators at AE, in coordination with 

the Electric Reliability Council of Texas (ERCOT), work within the electrical power 

system to provide energy from its facilities by moving electricity through a state-

regulated transmission network to distribute electricity to customers. Dispatch centers 

maintain and monitor the electric power system by reporting instantaneous demand and 

supply. Dispatch centers determine which power plants cue (dispatch available capacity), 

track the buying and selling of electricity or capacity, monitor current demand (load), 

anticipate future demand, and maintain electricity balance demand so that electric flow 

does not overload the transmission system.
2
 Chapter 5 describes Texasô state-regulated 

electricity market. 

Power Generation 

Due to variations in load, only some power generation units are needed at most times 

during any day, week, or year. Some power generation units are on standby for short 

notice start-up and are used to account for unexpected drops in supply or sudden rises in 

demand. Operators determine dispatch schedules based upon the systemôs lowest 

marginal cost expressed as dollars or cents per kilowatt-hour of electricity ($/kWh). 

Generating units tend to be designated by their intended usage as base, intermediate, or 

peak units. Figure 2.3 illustrates energy demand for AE during a typical day in the month 

of August, the month that usually experiences the heaviest load demand due to air 

conditioning usage. 

A base load-generation unit is typically run at all times, except during repairs or 

scheduled maintenance. Characteristics of base load plants are low variable operating 

costs relative to intermediate and peak plants due to relatively low fuel costs, long ramp-

up times (amount of time it takes to bring the unit to full operation for the delivery of 

power), larger and newer facilities, and greater efficiency. AEôs base load plants are coal-

fired and nuclear.
3
  

A peak load-generating plant tends to be dispatched only to meet high demands and 

prevent loss of customer service or system-wide blackout, for example during the middle 

of a summer weekday afternoon. Peak load plants can range from operating a few hours a 

day to only a few hours a year. Characteristics of peak load plants are short ramp-up 

times and higher marginal costs relative to base load and intermediate plants.  



 

 

Intermediate or ñshoulderò plants fall between base load and peak load plants in terms of 

hours of usage and efficiency. These plants tend to come online as load grows. Most new 

intermediate plants use high-efficiency gas turbines. Older plants that are no longer cost-

effective may transition to peak load units.
4
 AEôs peak load units are combustion turbines 

burning natural gas with diesel oil used as a backup fuel.
5
 Reserve or standby generating 

units are often available to utilities in the event of an unexpected increase in load or an 

outage in the system. AEôs intermediate plants tend to burn natural gas. Renewable 

energy assets (primarily influenced by transmission congestion costs) are also used when 

available provided that the marginal costs to operate them favor their use. 

Transmission and Distribution  

The AE transmission and distribution network is a system of conductors, relays, switches, 

monitoring devices, substations, and easements that delivers electricity from the central 

station power plants to end-use electricity consumers. The system delivers electricity one-

way with a focus on reliability and capacity to transmit power at the time of maximum 

demand. Table 2.1 lists AEôs transmission and distribution assets. Transmission lines are 

regulated by the Public Utility Commission of Texas (PUC) and are technically owned by 

the State of Texas. Transmission lines move large amounts of energy at high voltages 

(96,000 volts or more) so that less power is lost as heat. Transmission lines terminate at 

substations where the energy is transformed to lower voltages for distribution. Most of 

AEôs distribution system operate at 12,500 volts. Distribution lines are not regulated by 

the PUC, so AE has full discretion over the installation of distribution lines. 

The Texas transmission grid is unique in the nation because the ERCOT control area is 

located wholly within the state, so it does not fall under Federal Electric Regulatory 

Commission (FERC) jurisdiction. As a result, the PUC has the final say on transmission 

siting decisions and policy. To date, the PUC has chosen to maintain a regulated, open-

access grid for the high-voltage transmission network in ERCOT. This network consists 

of wires, switches, relays, and transformers that passively deliver energy from central 

power stations to consumers, relying on mechanical switching and central control. The 

grid is sized to accommodate peak demand, and thus offers excess capacity for most of 

the year (see Figure 2.4 for a diagram of the conventional electric grid). This means that 

for 95 percent of the time the system is significantly oversized. However, although the 

location and structure of central station power generation facilities are changing, the 

transmission system takes time to react because the process of design, approval, and 

construction of transmission is lengthy. Large pockets of renewable wind generation in 

West Texas have tested the reliability of the system.
6
 Even with an increase in 

transmission investment in recent years, the slow pace of transmission line development 

and aging existing infrastructure means that the network for power delivery in Texas is 

constantly evolving and at risk.  



 

 

Meeting Current Supply and Demand 

The primary responsibility of an electric utility is to balance electricity supply with 

demand while maintaining a reserve margin of energy capacity in the case of planned or 

unplanned fluctuations in both generation and demand. As a public utility, AE has an 

important duty to the community to provide reliable energy. This duty means that when a 

customer decides to turn on a light, she or he can do so at any time and with confidence 

that the light will turn on. Reliability is important to the daily functioning of Austin and 

its citizens. Therefore, AE has a vested interest in tracking, responding to, and even 

influencing the electricity demand of its customers.  

Electricity cannot currently be stored easily on a large scale (see Chapter 17 of this report 

for a discussion of energy storage technologies). As a result, system supply is designed to 

satisfy demand at any given point in real time. In order to keep generation costs low, 

dispatch planners use current information on generation unit availabilities, outages, 

operating information, inter-utility contract costs, and fuel costs to determine which 

generation units are in operation at a given time. Factors that influence supply at any 

given time include: unit forced outages; scheduled maintenance of a unit; transmission 

outages and overloads; changes in inter-utility contract terms; fuel cost updates; and 

weather impacts on generation unit and transmission performance.
7
 Other factors can 

influence available supply at any time, such as when a generation resource is 

unexpectedly unavailable at the time of peak demand (which particularly affects wind 

and solar resources due to the intermittent nature of these energy sources) or when 

demand exceeds forecasts. An adequate reserve margin is needed to ensure service 

reliability for utility customers during peak demand, the period of highest energy 

demand. A reserve margin is simply an additional available supply, often measured as a 

percentage of total capacity that exceeds peak demand. 

In 2006 and 2007 AE was able to meet its peak demand through its own generation 

facilities while ensuring a 20 percent reserve margin. During this time period, AE owned 

and operated seven generation facilities, with additional energy provided by wind, solar, 

biomass, and distributed generation. Figure 2.5 details AEôs power generation mix as of 

July 2008. Total rated generation capacity from facilities owned or co-owned by AE and 

power purchased through contractual agreements was 2762.4 MW as of September 

2008.
8
 Figure 1.6 details AEôs power generation mix by fuel type for fiscal years 2003 

through 2007. 

The Holly gas turbine plant was decommissioned in 2007 and AE has since replaced its 

lost capacity with 300 MW of purchased power through the ERCOT wholesale market. 

As a result, AE was able to provide a 14 percent reserve margin in 2008. In 2009 a new 

gas turbine at Sand Hill will provide 100 additional MW of energy for AE, increasing 

AEôs reserve margin to 16 percent. AE currently purchases power from a third-party 

source to assure an adequate reserve margin. The resulting deficit its generation facilities 

face for meeting supply requirements indicates that AE needs to invest in new generation 

facilities if it wishes to balance demand with internal supplies.  



 

 

Current Power Generation Facilities  

AE determines in advance of construction whether a plant will serve as a base load, peak 

load, or intermediate facility. The economics of such decisions tend to be based on the 

relative cost of its fuel (representing the marginal costs of operation) as well as the 

relative efficiency of a plant. The relative efficiency of operating plants is measured by 

calculating thermal efficiency, or the ability to convert the energy content of fuel into 

electricity. Heat rate is expressed in British thermal units (Btu) per net kilowatt hour 

(kWh) of electricity and is used to measure thermal efficiency of a power plant. The 

lower the plantôs heat rate the higher its efficiency, because the plant requires fewer units 

of fuel input to produce a kWh of electricity.
9
  

Three measurements aid in AEôs decision as to the frequency to dispatch a particular 

power plant, its capacity factor, availability factor, and load factor. Capacity factor is the 

kWh of energy a facility generates in a year divided by the total amount it could generate 

if it ran at maximum output.
10

 Availability factor is the ratio of the number of hours a 

generating unit is mechanically able to produce power verses the number of hours in the 

period.
11

  

Dispatchers determine which unit to bring online as loads increase or which unit to take 

offline as load falls by taking into account the marginal cost of available generation units. 

Figure 2.5 includes information on the power generation units currently owned by AE as 

well as the power generation facilities from which AE receives power through contractual 

agreements. Below is a description of each of these facilities. 

Decker Creek Power Station (natural gas, fuel oil as alternative) 

The Decker Creek Power Station, located in Northeast Austin, uses natural gas as its 

primary fuel source with oil as an alternative. Total energy output at Decker Creek Power 

Station is 926 MW.
12

 Unit 1 was constructed in 1971 with a generating capacity of 321 

MW (summertime capacity of 320 MW). Unit 2 was constructed in 1977 with a 

generating capacity of 405 MW (summertime capacity of 404 MW). Units 1 and 2 both 

burn natural gas to drive steam turbines, with fuel oil supplies available as an alternative 

fuel source.
13

 These units are used as intermediate power sources. Decker Creek Power 

Station also operates four combustion gas-fired turbines (with jet fuel as an alternative 

fuel source) that each have a generating capacity of 51.5 MW (summertime capacity of 

52 MW). These four combustion gas-fired turbine units, constructed in 1988, are 

primarily used to meet peak demand.
14

  

Fayette Power Project (coal-fired)  

The Fayette Power Project (FPP), also known as the Sam K. Seymour Generating Station, 

is a coal-fired power plant located on a 10 square mile site near La Grange, Texas in 

Fayette County, about 60 miles southeast of Austin.
15

 AE owns fifty percent of Units 1 

and 2 of this plant, which is operated and co-owned by the Lower Colorado River 

Authority (LCRA). The Fayette units are used by AE as baseload units. FPP is comprised 



 

 

of three generation units. Unit 1 was completed in 1979 with a generating capacity of 615 

MW (summertime capacity of 598 MW), Unit 2 was completed in 1980 with a generating 

capacity of 615 MW (summertime capacity of 598 MW), and Unit 3 was completed in 

1988 with a generating capacity of 460 MW (summertime capacity of 445 MW).
16

 Units 

1 and 2 are both sub-supercritical designs with a Combustion Engineering boiler and 

General Electric 4-flow steam turbine. These units burn low sulfur coal shipped from the 

Powder River Basin in Wyoming with a heating value of 8,000-9,000 Btus per pound and 

a sulfur content of up to 1 percent.
17

 The two units at FPP have an average capacity factor 

of 93 percent with a 35 percent efficiency level (the amount of electricity generated from 

a unit of fuel).
18

 The primary form of coal used is sub-bituminous coal, with lignite used 

as a back-up fuel source. Cooling water is supplied from a freshwater reservoir in Fayette 

County. LCRA has taken many steps to reduce emissions, primarily focusing on reducing 

nitrous oxide (NOx) and sulfur dioxide emissions.
19

 AE will pay $225 million by 2010 to 

install scrubbers to reduce sulfur oxide emissions from FPP.
20

 AE maintains the Non-

nuclear Plant Decommissioning Fund to provide for the retirement of non-nuclear power 

plants.
21

 The cost of retirement is determined by a special study, and revenues are 

dedicated to the fund at least four years in advance of the retirement.
22

 

Sand Hill Energy Center (natural gas, combined cycle) 

The Sand Hill Energy Center is a relatively new power generation facility built and 

operated by AE in part to replace the decommissioned Holly plant. Located in Del Valle, 

Texas, Sand Hill has a total energy output of 480 MW.
23

 Sand Hill is located in a remote 

area next to the South Austin Regional Wastewater Treatment Plant off State Highway 

71.
24

 Four natural-gas fired combustion turbines were constructed in 2001 with a 

generating capacity of 51.4 MW (summertime capacity of 47.3 MW) each. In 2004 two 

additional units were constructed at Sand Hill. A combined cycle combustion turbine was 

installed with a generating capacity of 198 MW (summertime capacity of 161 MW) and a 

combined cycle steam turbine was installed with a generating capacity of 190 MW 

(summertime capacity of 151 MW).
25

 The combined cycle units are primarily used for 

intermediate energy needs while the combustion turbines are used as peaking units. The 

peaking units comprised the first peaking facility of its kind in Texas to be constructed 

with selective catalytic reduction pollution control equipment to reduce NOx emissions 

by 80 percent.
26

 Sand Hill reuses wastewater at its facilities and uses solar panels and 

solar thermal collectors to operate its facilities. Additional gasification turbines to be 

installed by 2009 will add 100 MW of generation capacity to the Sand Hill facility.  

South Texas Project (nuclear) 

AE owns 16 percent of the South Texas Nuclear Project (STP), located on a 12,200 acre 

(49 square kilometer) site on the Colorado River in Matagorda County, southwest of Bay 

City, Texas. STP, the first nuclear power plant built in Texas, provides a base load 

facility of about 400 MW of energy output for AE. The two pressurized light water 

reactors at STP are operated by the STP Operating Company and have provided power 

continuously for almost four years, except for brief refueling periods. STP is the most 



 

 

productive nuclear power plant in the world with a capacity factor of more than 90 

percent in years in which refueling occurs and 100 percent otherwise. This facility also 

has one of the lowest unsubsidized production costs for a nuclear power plant in the US.
27

 

Ownership is divided among Reliant Energy HL&P (30.8 percent), San Antonio Public 

Service Board (28 percent), Central Power & Light (25.2 percent), and AE (16 percent or 

400 MW of energy output).
28

 Constructed in 1988, Unit 1 has a generating output of 

1,264 MW with a capacity factor of 61.2 percent. Constructed in 1989, Unit 2 has a 

generating output of 1,265 MW with a capacity factor of 80 percent. STP was designed 

with one additional emergency core cooling system, or one more than most nuclear 

reactors, to reduce risks posed by the nuclear plant. The operating license for both units 

expires in 2027.
29

 The cost of decommissioning a nuclear power plant in the United 

States ranges from $300 million to $500 million,
30

 and AE has established a trust to pay 

for its share of decommissioning STP.
31

 The two reactors at STP are licensed through 

2027 and 2028, after which the operators may apply for a 20-year extension; as of 2008 

no decision had been made as to the future of the plant after 2027.
32

  

In 2007, NRG Energy, a wholesale power generation company headquartered in 

Princeton, New Jersey, announced a $6 billion expansion to STP that would add 2,700 

MW of generating capacity and provide two additional advanced boiler reactors to the 

plant. NRG Energy filed its application for a license to construct the new reactors with 

the Nuclear Regulatory Commission in 2007, the first such application filed in the United 

States since 1979.
33

 In February 2008 AE recommended that the city not participate in 

the STP expansion proposal. In November 2008 NRG energy submitted revised and 

additional information to AE regarding the expansion project and has asked AE to 

respond within 90 days of the letter (dated November 13) as to whether they would like 

to participate in the project.
34

 In December 2008 AE approved a $241,000 contract for a 

consulting firm to analyze the new proposal from NRG. The expansion project is 

estimated at $10 billion to be completed over a 10 year time period.
35

  In February 2009, 

the City Council of Austin announced its decision to decline the offer to participate in the 

proposed expansion of the nuclear project.
36

 

Renewable Energy Assets and Other Facilities (combined heat and power, landfill, 

solar, wind) 

AE currently holds assets in wind, solar, and landfill gas to meet peak demand energy 

needs and provide clean, renewable energy to its customers through the GreenChoice® 

Program. Most of this energy is used to meet intermediate and peak demand. Currently, 

AE receives wind energy through its stake in wind turbines located in McCamey and 

Sweetwater, Texas.
37

 The McCamey turbines have been in operation since summer 2001 

and the Sweetwater turbines since December 2005. In 2007, AE held assets of 214 MW 

of energy output from wind energy. In 2008, this number increased by 60 MW and at 

least 126.5 MW of additional wind capacity is expected to be added in 2009. These 

capacity increases will come from commitments to purchase the output from two new 

Texas wind farms, the 60 MW Whirlwind Energy Center and the 165 MW Hackberry 

Wind Project.
38

 AE estimates that it will receive about 8.1 percent of the power from the 



 

 

total energy output of its wind farm facilities; some energy losses inevitably result 

because of transmission and distribution losses, dispatch issues, and fluctuating reliability 

of wind due to its variable nature. Based on an assumption of 8.1 percent of the wind 

production efficiency, AE currently generated 17 MWh of energy from wind in 2007, a  

number that increased to 22 MWh in 2008 and is expected to reach 32 MWh in 2009. In a 

July 2008 presentation to council, AE proposes an increase in its total wind generation 

capacity from 274 MW to 846 MW by 2020.
39

 

AE currently yields 2.89 MW of installed solar capacity through the solar rebate program 

and solar photovoltaic cells located on city-owned facilities.  AE projects 20 percent 

operating efficiency for these solar panels after factoring in line losses and reliability 

issues. The Austin Climate Protection Plan (ACPP) sets a goal of AE providing a total of 

100 MW of solar energy by 2020.
40

 

AE produces electricity from three landfill gas projects located in Austin and San 

Antonio, which burn methane gas produced by decaying garbage sanitary landfills 
41

 The 

Tessman Landfill Biogas Project, east of San Antonio, was developed for the purposes of 

AE, while purchases are made from the other two landfill gas projects.
42

 These projects 

supply about 12 MW of renewable energy for the utility. 

AE also owns and operates two recently built combined heat and power facilities that use 

small-scale natural gas turbines to provide distributed power generation. One facility is 

located at the former Robert Mueller Airport on the campus of Dell Childrenôs Hospital 

and has a generation capacity of 4.6 MW. The other facility is located in Austin at the 

Domain development and has a generation capacity of 4.5 MW.
43

 

Conclusions 

The ability of AE to continue meeting the various levels of energy demandðpeak, base, 

and intermittent loadsðfrom a diverse array of sources, affordably, and within the goals 

set by ACPPôs objective of 30 percent renewables by 2020, requires planning and 

balancing of generation supply sources. The utility considers the effects of possible 

significant changes in the regulatory environment that will require reassessment of its 

current portfolio. Nuclear, coal, and even natural gas may become problematic due to 

potential carbon limits or taxes affecting fossil fuels and economic uncertainties affecting 

a new nuclear reactor. In the future AE may pursue renewable options that cost more per 

kWh.  Initiatives such as the Pecan Street Project (an alliance of local government, 

academic, and commercial entities) suggests the possibility of a more distributed energy 

environment in the near future and the potential efficiencies of how we consume energy 

afforded by the gradual implementation of smart grid options.
44

 

AE has signaled a commitment to modernize its energy production in a way that 

emphasizes environmental stewardship and clean energy sources despite these real 

constraints.  For example, the prospect of carbon caps or taxes may encourage AE to sell 

or close Fayette Power Plant by 2020. AE is seeking a low-cost mix of energy sources to 



 

 

hedge its ability to produce uninterrupted and reliable power with a methodical 

replacement of one type for another, such as renewables like wind and solar 

incrementally replacing older sources. The responsibility of planners is to ensure 

continuity of service during the overlap periods as new energy generation platforms come 

on-line and old ones are decommissioned. Detailed methodological studies such as the 

current report aim to provide sufficient data analysis, comparative consideration of 

options, and the provision of specific, realistic alternatives to the city to enable to achieve 

these challenging concurrent goals. 



 

 

Figure 2.1 
Austin Energyôs Emissions Profile (2007 Calendar Year) 

 

Source: Austin Energy Presentation to Austin City Council, ñFuture Energy Resources and CO2 Cap and 

Reduction Planning.ò July 2008. Online. Available: 

"http://www.austinenergy.com/About%20Us/Newsroom/Reports/Future%20Energy%20Resources_%

20July%2023.pdf. Accessed: July 24, 2008. 

 

 



 

 

Figure 2.2 

Diagram of a Traditional Power System  

 

 

 

 

Source: Austin Energy, ñAustin Smart Energy.ò AE Resource Guide. Online. Available: 

http://www.austinsmartenergy.com/downloads/AustinEnergyResourceGuide.pdf. Accessed: October 

2008, pg. 8. 



 

 

Figure 2.3 

Austin Energy Hourly Load Profile  

 

 

 

 

 

 

Source: Austin Energy, ñAustin Smart Energy.ò AE Resource Guide. Online. Available: 

http://www.austinsmartenergy.com/downloads/AustinEnergyResourceGuide.pdf. Accessed: October 

2008, pg. 12. 



 

 

Table 2.1 

Austin Energy Electric Delivery Statistics (2006) 

Distr ibution Line Mileage 
Overhead Primary 2,368 miles 

Overhead Secondary 3,172 miles 

Underground Primary 2,534 miles 

Underground Secondary 2,702 miles 

Total 10,776 miles 

  

Transmission Line Mileage 

345 kV 269 miles 

138 kV 329 miles 

69 kV 35 miles 

Total 633 miles 

  

Substations 
Distribution 54 

Transmission 9 

Total 63 

  

Transformers 

Overhead transformers 42,117 

Pad-mount transformers 31,120 

Submersible transformers 703 

Total 73,940 

  

Poles 

Austin Energy poles 141,466 

AT&T poles 13,944 

Total 155,410 

Source: Austin Energy. ñAnnual Report: 2006.òOnline. Available: 

http://www.austinenergy.com/About%20Us/Newsroom/Reports/annualReport.pdf. Accessed: June 30, 

2008. 



 

 

Figure 2.4 

Conventional Electrical Grid 

 

 

Conventional Central Station Power Grid 

 

Source: Andres Carvallo, ñAE Smart Grid Program,ò Austin, TX., October 2008, p. 6 



 

 

Figure 2.5 

Austin Energy Power Generation Portfolio (July 2008) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Austin Energy, ñAustin Smart Energy.ò AE Resource Guide. Online. Available: 

http://www.austinsmartenergy.com/downloads/AustinEnergyResourceGuide.pdf. Accessed: December 

19, 2008, pg. 1. 



 

 

Figure 2.6 

Austin Energyôs Power Generation Mix by Fuel Type (Fiscal Years 

2003-2007) 

 

 

 

 

 

 

 

Source: Austin Energy, ñAustin Smart Energy.ò AE Resource Guide. Online. Available: 

http://www.austinsmartenergy.com/downloads/AustinEnergyResourceGuide.pdf. Accessed: December 

19, 2008, pg. 17. 
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Chapter 3.  Demand-Side Management 

This chapter describes the variety of demand-side management (DSM) options available 

to AE and concludes with specific options for enhancing the effectiveness of an 

integrated DSM program.  These options include exploiting the range of non-

conventional demand response (DR) alternatives, such as price signaling based on a 

smart distribution grid; expansion of the existing energy efficiency programs, particularly 

targeting lighting and HVAC modernization; and maintaining an aggressive public 

participation process to continue to broaden public and customer support.  

The cost of power generation facilities is one of a utilityôs most expensive activities. If a 

utility can defer construction of generation facilities it and its customers can save money. 

Austin Energy (AE) has been committed to cost-effective demand-side management 

(DSM) efforts over the past several decades to improve energy efficiency, conserve 

energy, and apply various demand response (DR) activities, such as load shifting, to 

achieve further efficiencies. In its recently published Resource Guide:  Planning for 

Austinôs Future Energy Resources, for example, AE notes that reductions in peak demand 

can be efficiently achieved through energy efficiency and load shifting.
1
 AE has found 

that it spends about $350 per kilowatt of peak demand avoided, which is far below the 

costs of adding new power generation units.
2
 Austinôs City Council passed a resolution in 

1999 that stated ñcost-effective conservation programs shall be the first priority in 

meeting new load growth requirements of AE,ò
3
 because DSM programs provide the 

least cost option for meeting increased energy demand. AEôs practice has become to 

invest in any type of rebate program that they determine can be justified on a cost-benefit 

basis for reducing demand or shifting peak demand.
 4
 AE is constantly presented with 

new technologies claiming to increase the operating efficiency of heating and cooling 

units, appliances, or other forms of residential and commercial equipment. AE evaluates 

these new technologies to ensure that the costs and benefits presented by the producer of 

the technology are accurate. A cost-benefit analysis is conducted to determine the 

appropriate rebate that should be provided to customers for purchasing and operating 

such equipment.  

AE uses efficiency and demand controls for reducing overall electricity demand. Energy 

efficiency focuses on decreasing demand by improving the efficiency of technology. 

Demand response actions by the utility refer to interventions at a centralized or utility 

level to achieve aggregate energy demand reductions. Conservation initiatives, in this 

study considered as a component of energy efficiency, seek change in actual behavior or 

reduction in demand by removal, downsizing, or turning off electricity-consuming 

equipment.
5
 Making homes and buildings more energy efficient can be an inexpensive 

alternative to meeting future energy demand. DSM programs save energy and reduce 

emissions by ñgreeningò buildings and providing rebates for energy efficient heating and 

cooling systems and appliances, renewable technologies, and other technologies that 

contribute to energy savings. Energy efficiency and conservation programs can reduce 



 

 

carbon dioxide (CO2) releases, increase energy security, prevent fossil fuel depletion, and 

contribute to a sustainable, carbon neutral energy future.  

Since 1982 AE has developed and enhanced one of the nationôs most extensive and 

comprehensive DSM programs to reduce an estimated 800 MW of load prior through 

2008
6
 (see Figure 3.1).  AE commonly touts that these demand savings have prevented 

construction of a new baseload power plant.
7
  Table 1.1 lists AEôs current DSM programs 

while Figure 1.1 depicts Austin Energyôs Cumulative Peak Demand Savings. The Austin 

Climate Protection Plan set the ambitious goal of achieving an additional 700 MW of 

savings through energy efficiency and conservation by 2020.
8
 AE feels confident that 

their programs can achieve these goals.  However, there remain challenges and 

uncertainties concerning future conservation projections, as the development of new 

technologies and their continued adoption by customers is difficult to predict. AE has 

sought to promote new technologies and developing new energy efficiency and 

conservation programs in order to achieve the 700 MW goal. This chapter will identify 

the types of DSM strategies, energy efficiency programs, and demand response strategies 

that AE already participates in or could adopt to achieve greater demand savings. 

Demand-Side Management: Energy Efficiency and Demand Response 

DSM refers to ñmeasures taken by a utility to encourage conservation of electric usage or 

to reschedule electric usage for more uniform usageéSuch efforts are intended at 

minimizing the size and number of generating facilities or designing strategic load 

growth.ò
9
 According to Freb Yebra, who manages AEôs DSM programs, DSM consists 

of ñutility initiatives which modify the level and pattern of electricity use by 

customers.ò
10

 Clark Gellings, a leading DSM analyst, has defined DSM as ñthe planning, 

implementation, and monitoring of those utility activities designed to influence customer 

use of electricity in ways that will produce desired changes in the utilityôs load shape, i.e., 

changes in the time pattern and magnitude of a utilityôs load. Utility programs falling 

under the umbrella of DSM include: load management, new uses, strategic conservation, 

electrification, customer generation, and adjustments in market share.ò
11

 However one 

defines it, the overall objective of DSM operations is to reduce the burden on the utility 

to provide uninterrupted power to its customers. AE has utilized DSM for approximately 

two decades in one form or another, even when other utilities neglected it because of cost 

efficiency pressures following the deregulation of energy markets in the mid-1990s.  

Because AEôs electricity load varies during any day, week, and season, DSM can target 

reducing peak demand when energy supply systems face the greatest constraints. 

Therefore, DSM applications do not necessarily conserve energy, but instead might 

preclude the need for investments in additional power generation facilities. It is important 

to note the difference between ñenergyò savings and ñdemandò savings. While demand 

savings reduces both the kWh AE needs to produce as well as the need for additional 

generation sources, energy savings reduces the total amount of pollution, including GHG 

emissions, that is released into the atmosphere from generation. Gellings and DSM 



 

 

researcher Kelly Parmenter note that ñbecause DSM programs can postpone the need for 

new power plants, the costs and emissions associated with fossil-fueled electricity 

generation are avoided. DSM programs also tend to generate more jobs and expenditures 

within the regions where the programs are implemented, boosting local economies. 

Moreover, DSM programs can help reduce a countryôs dependence on foreign oil 

imports, improving national security.ò
12

  

Gellings and Parmenter note that ñDSM encompasses a process that identifies how 

customers will  respond, not how they should respond.ò
13

 In other words, DSM is not 

simply a program intended to cause customers to conserve energy, by actions such as 

reducing oneôs thermostat setting during the winter to avoid running the heating system 

excessively. Rather, DSM constitutes efforts to elicit change, often in the form of specific 

structural or physical modifications, that affect when and how customers use energy. As a 

utility responds to demand it seeks to assure more capacity than use. Any flattening of an 

energy peak means that additional generating capacity can be deferred.  

Table 3. depicts the range AEôs current DSM programs and their associated costs to 

implement. AEôs Power Saver Program provides residential and commercial energy 

management services to its customers by offering energy audits and other forms of 

assistance to identify opportunities to conserve energy and save money by reducing 

customer electricity bills. Financial incentives such as rebates are offered for installation 

of qualifying equipment. The Green Building Program provides similar assistance to 

building professionals who seek to have their projects evaluated based on energy 

efficiency measures. The ñgreenò building code enforces certain requirements for new 

homes to meet set standards. These programs help to drive energy demand down while 

increasing customer satisfaction. Many of these programs also stimulate the economy and 

increase employment in Austin by developing the local energy efficiency industry.  

Energy Efficiency Programs 

Among the three major DSM approaches, energy efficiency programs have received the 

most intense public scrutiny. For example, a January 19, 2009 editorial pointedly titled 

ñEnergy Inefficiencyò in the New York Times, for example, emphasizes how Americans 

can ñwring savings from modest efficiency gains in products we already use,ò citing 

examples such as ñinsulating homes, improving fuel efficiency, and switching to 

concentrated laundry detergents to reduce packaging and transport costs.ò
14

  Also in 

January 2009, the PBS program NOVA aired a segment on Californiaôs aggressive 

commitment to reducing its dependency on traditional sources of energy, called ñThe Big 

Gamble,ò in which the commentator highlighted how that state would achieve reduced 

carbon dioxide emissions. The program cited projections that ñ20 percent of cuts [in 

carbon emissions] will come from increasing energy efficiency in homes and officesò and 

ñprofiles corporate efforts to become more energy efficient.ò
15

  These examples highlight 

a growing media and public commentator drumbeat to increase public awareness of the 

virtues of energy efficiency programs. 



 

 

Even though the State Energy Conservation Office (SECO) of Texas does not formally 

consider energy efficiency as a renewable energy resource, their 2008 publication of the 

Texas Renewable Energy Resource Assessment by devotes an entire chapter to the role of 

energy efficiency programs.
 16

  Pam Groce, the director of renewable programs at SECO, 

touted energy efficiency as the most effective means of achieving energy goals in the 

coming years, preferable to all other forms of renewable energy such as solar, wind, 

geothermal, and hydropower.
17

  She highlighted the new manualôs claim that ñAvoiding 

the consumption of energy through energy efficiency measures provides a clean energy 

resource that is immediately available. There is abundant energy savings potential 

available at a low cost through energy efficiency measures in all economic sectors in 

Texas.ò
18

  Figure 1.2 depicts the projected energy savings SECO envisions achieving 

through energy efficiency measures, while Table 1.2 highlights some of the specific 

energy efficiency applications SECO sees employing within Texas, including some that 

are already in effect such as rebate programs offered by Austin Energy. 

Bestselling author and New York Times opinion writer Thomas Friedman advocates for  

the role of energy efficiency programs in his 2008 book, Hot, Flat, and Crowded. 

Friedman contends that ñit is impossible to stress how important improving energy 

efficiency is and how great an impact it can have on mitigating climate change and 

reducing our energy billsðnow.ò
19

 AE continues to use aggressive rebate strategies to 

encourage adoption of energy efficient technologies, claiming that their rebate programs 

can reduce the electricity cost to customers by between 20 and 30 percent of the purchase 

of materials to improve efficiency, among many other alternatives to achieve demand 

reduction.
20

 Gellings and Parmenter identify AE as an exemplar utility that has achieved 

noteworthy demand savings through its multi-family residential program and its Green 

Building Program.
21

 AE currently operates over 20 energy efficiency programs that can 

be divided into programs that save residential and commercial power and green building 

programs. 

New opportunities should arise as technologies continue to be developed that improve the 

efficiencies of power generation technologies and electrical appliances and other 

electrical devices. One way they can expect to do this is by exploiting the range of 

technological tools to produce outcomes with lower energy resources. For example, 

Satesh Sainsi, an engineering developer, writes that technologies such as Web-based 

communication systems, as well as methods like E-mail, cellphones, pagers, and other 

remote control devices, constitute a range of technology improvements that can 

dramatically improve energy efficiency.
22

 Sainsi claims DSM measure such as these can 

ñbe achieved at one-tenth the cost of building new power plants.ò
23

  Likewise, Gellings 

and associates Greg Wikler and Debyani Ghosh, in their ñAssessment of U.S. Electric 

End-Use Energy Efficiency Potential,ò present meta-analysis of eleven reports that 

collectively see the opportunities for energy efficiency-driven savings across three 

categories:  technical, economic, and achievable potential, with viable targets of 33 

percent, 20 percent, and 24 percent respectively when extracted from programs across the 

country between 2000 and 2003.
24

  Their article argues for increasing pressure on policy 

developers to promote the potential new energy reductions.  



 

 

Conservation differs from energy efficiency in that it seeks to eliminate an energy need 

altogether, rather than simply by changing the mode of consuming energy to a more 

efficient, less demand-intensive means.  Although the terminology is sometimes elusive, 

AE has consistently differentiated how it sees ñconservationò acting as a method of 

reducing demand as opposed to ñenergy efficiency.ò  In ñPutting Energy Efficiency to 

Work,ò AE senior analyst Fred Yebra includes programs such as Total Home Efficiency, 

Small Business Efficiency, Green Building Program, Free Weatherization, Municipal 

Conservation, and Air Duct Sealing, among others, as examples of initiatives that achieve 

conservational impacts.
25

 Sometimes, conservation is achieved through market forces.  

For example, during Summer 2008 as gasoline prices throughout the US exceeded four 

dollars per gallon, some automobile drivers reduced transportation activities where 

possible, resulting in a reduction in oil consumption and eventually a corresponding drop 

in the price of oil.  This instance from recent memory serves as a vivid example of how 

the price of an essential energy commodity can alter behavior and induce conservation.  

Utilities strive to induce customers to adopt less energy intensive behaviors before a 

crisis occurs, whether because of resource depletion or cost inflation.  Often, these 

actions require voluntary participation by the customer.  For example, efforts to 

encourage commercial businesses to turn off their lights, such as in Austin high-rise 

complexes and business-dense skyscrapers, constitutes an instance in which energy 

requirements are reduced, thereby lowering demand on the grid.  One example is energy 

education programs that encourage customers to reduce ñphantomò electric use, such as 

removing cellphones and computers from outlets or using central powersaver turn-off 

switches when these items are not needed.  Such voluntary action decreases overall 

energy demand, potentially resulting in cost savings to the customer, and serves as a 

model for individual conservation action. 

Table 3.3 details residential energy habits in the United States. Space conditioning 

provides the bulk of home energy use at 43 percent. Therefore, programs that improve the 

heating and cooling efficiencies of a home and decrease the use of air conditioning and 

heating units can conserve energy. AE programs related to space conditioning include air 

conditioning improvement rebates, programmable thermostats, weatherization 

techniques, home performance with Energy Star, duct diagnostic and sealing, and the 

Green Building Program.  

Another effective method of conserving energy occurs by providing real-time price 

feedback to customers regarding their energy use. Using monitors that would provide 

real-time energy use and pricing information could stimulate changes in behavior that 

could help to conserve energy usage and decrease electric bills. Educating customers on 

how their energy use habits at home affect their electric bills and the environment could 

enhance conservation. Stand-by appliances and electronic equipment (equipment that is 

plugged in but not in use) accounts for 5 to 10 percent of home electricity consumption.  

Indeed, three-fourths of the electricity used to power home electronics is consumed while 

the products are not in use, called ñphantom load.ò
 26

  Technologies that look to reduce or 

eliminate phantom loads could also be a method of increasing energy conservation. 



 

 

Demand Response Programs 

The second major type of DSM activity consists of demand response programs, also 

sometimes referred to as load management, load shaping
27

 or load shifting.
28

 Demand 

response (DR) is the ability of a utility to counteract the need for new supply resources by 

reducing load during a period of relative high consumption. According to one DSM 

analyst, ñOf all the utility DSM programs, load management programs provided the 

clearest benefits since they directly reduced demand during the time of highest cost.ò
29

 In 

a 2004 report to the US Senate, the General Accountability Office  noted that ñDemand 

response programs have saved millions of dollars and could save billions of dollars more, 

as well as enhance reliability in both regulated and competitive markets.ò
30

  

 

Generally, DR methodologies are utility-controlled activities, meaning that their 

application results from a centralized energy control capability to influence how energy is 

consumed at the end point.  The utility perspective of being able to oversee the entire 

system gives it particular advantage in identifying when critical peak periods occur, and 

to shift aggregate energy consumption directly through strategic intervention.  Although 

this description reflects the traditional model of DR, in the future DR programs might 

assume a much more decentralized, customer-oriented mode of application.  Recently in 

Austin, Austin Energy, The University of Texas at Austin, Environmental Defense, and 

various commercial participants began the cooperative Pecan Street Project to redesign 

the energy grid in Central Texas into a ñsmart gridò that could allow real-time energy 

price allocation.  Among other ambitions, the project seeks to ñmake the city of Austin 

into Americaôs clean energy laboratory,ò and a key component of that goal lies in 

modernizing the grid from a centralized energy-to-consumer system into one 

emphasizing the role of distributed energy, and using cutting edge technology to allow 

the utility to price its dispatch based on prior agreements based on price signals.
31

  A 

primary objective is to find innovative ways of increasing how distributed generated 

renewable energy is fed into the existing energy grid, with a defined goal of achieving 

300 MW of locally generated renewable power. As recently as early February 2009, 

several major commercial entities, such as Freescale Semiconductor and Applied 

Materials, committed to the project.
32

 

 

Load shifting refers to programs that move electric usage from peak demand hours, such 

as weekday afternoons, to a time of day that has lower electric demand.
33

 In order to shift 

load, the utility can either control load directly or offer incentives to encourage users to 

change their energy usage behavior. AE has applied a range of techniques to achieve load 

shifts. Figure 3.2 depicts six generic applications through which utilities have modified 

energy demand to reduce peak loads. These methods include peak clipping, strategic 

conservation (or strategic load growth), load shifting, valley filling , and flexible load 

shape. Diverse technologies can shift loads, such as Austin Energyôs chillers at the 

Robert Mueller Energy Center that serves Dell Childrenôs Hospital. These chillers make 

ice overnight during the summer and store it in a tank until the next afternoon. The 

chillers are turned off allowing the chilled water from the melted ice to provide air 

conditioning.
34

  



 

 

 

While DR programs for commercial and industrial customer classes abound in the 

Electric Reliability Council of Texas (ERCOT) market, few opportunities for residential 

customers exist. As far back as the mid-1970s, utilities have conducted studies to 

measure the effects of how central systems can cycle residential water-heater and air-

conditioner load to reduce and/or shift peak demand without sacrificing customer 

satisfaction. Table 3.4 lists the findings of several of these studies. New applications of 

wireless communications have the potential to integrate DR devices into a seamless load 

control network that offers not only peak demand reduction but also ancillary services 

like regulation, voltage, and frequency control. When used in conjunction with accurate 

price signals, a customer could save money without sacrificing reliability or quality of 

service. Financial benefits accrue to the market as a whole when expensive power plants 

are not dispatched. In the long run, DR programs should lower the capacity requirement 

in an electricity market. A recent federal report advocates fully integrated, incentive-

based demand response programs.
35

  

Historically, DR has taken the form of direct load control whereby a system operator 

could ñinterruptò service in exchange for some incentive such as a reduced rate structure 

or an availability payment. The interruptible tariff was usually calculated based on some 

average avoided cost of capacity represented by the amount of load-shedding capability, 

but rarely tied to the actual marginal cost of a given service interruption. More recently, 

ERCOT has encouraged several load participation programs including the bid-based 

ancillary service Load Acting As a Resource and the contract-based Emergency 

Interruptible Load Service. ERCOT provides customers (via a qualified scheduling 

entity) the opportunity to bid their load curtailment into the balancing energy market in 

the Balancing Up Load program. This program has not been successful and has only one 

subscriber to date. Many of the potential subscribers to these programs are large 

industrial consumers that formerly had been on a direct load control tariff. A new 

paradigm in direct load control is the short-cycle load control that can be provided by 

many small loads working in aggregate to respond to market and system disturbances. 

Distributed DR can be seamless and imperceptible to even the smallest consumer if 

automatic control devices are installed on the major appliances in homes and businesses. 

Drawbacks to controlled DR include the inability of the consumer to override the control 

signal and the inability of the utility to fully quantify the capacity available during a 

given event. Automated direct DR likely has a place in the future distributed active grid 

by providing load based ancillary services to increase reliability. 

DR can involve the active participation of consumers in the electricity market if 

incentives to participate are based on pricing or some other agreement. Figure 3.3 

demonstrates the typical demand-supply relationship for electricity consumption. The 

demand for electricity is commonly represented as fully inelastic, but studies have shown 

significant substitution elasticity based on pricing alone (see Table 3.5). When combined 

with smart metering and usage information displays, the energy value gained from either 

shifting from peak to off-peak or eliminating consumption altogether can be much 



 

 

higher.
36

 AE could provide its customers the price signals they need to make such 

substitutions. 

Pricing offers an opportunity to align consumer incentives and utility costs. Other 

agreements, like bid-based or contract-based load shedding, have a tendency to average 

costs over time and therefore distort the true cost of the event. Price signals, when 

properly designed, gives a consumer a clear behavioral choice. If a utility cannot 

communicate to a customer the marginal value of producing a kilowatt-hour of energy it 

is hard to realize the behavioral shifts from price-minimizing customer choice. As long as 

the prices paid for energy production and the prices charged for energy consumption are 

averaged among customer classes and among daily time periods, there will be either a 

consumer or a producer surplus, and likely some dead-weight loss to the system. Pricing 

schedules have been devised as an attempt to relate the marginal cost of consumption to 

the consumer. AE could incorporate time-of-use, real-time, or critical peak pricing tariffs 

at the residential level in conjunction with smart metering and distributed generation to 

maximize the efficiency of the distribution grid. 

AE currently charges a fixed rate for connection to the distribution network, a steeply 

inclined block rate for its base energy charge, and a constant fuel charge for all energy 

purchased. While the block rate may capture the differences between base-load and 

peaking plant operations cost, the fuel price is simply an average of the many different 

fuel costs used in AEôs power generation fleet. Under such a system, a consumer has no 

incentive to reduce peak load and therefore lower total cost.  

A basic time-of-use (TOU) rate structure attempts to partition the day into time-based 

price blocks, where the cost for a specific block reflects the utilityôs costs of service at 

that time. For example, the costs of delivering electricity during the daytime peak 

demand period is higher than the costs of electricity during the night or off-peak hours. 

Time-of-use rates have the potential to lower system demand if a sufficient price signal is 

applied appropriately to each time block. Table 3.5 lists findings from several studies that 

have considered the effectiveness of TOU pricing. While TOU pricing more accurately 

allocates cost than a constant price, the costs within a time block are still averaged and do 

not necessarily provide a real-time price signal. TOU pricing has been implemented with 

large commercial and industrial customers that have been outfitted with advanced meters 

that can record differentiated consumption within the time block.  

Real-time or dynamic pricing is a structure that applies actual cost of service in small 

measured increments, such as hourly consumption. Some tariffs may pass through the 

market-clearing price in the wholesale electricity market, while others may be based on 

the utilityôs actual marginal cost for that hour (system lambda). Customers can be made 

aware of the prices ahead of time, with the method of communication being crucial to the 

success of the program. Real-time pricing could shift consumption from peak to off peak, 

or even reduce total consumption. Table 3.6 lists the findings of several studies that have 

assessed the effectiveness of real-time pricing on both peak demand reduction and total 

energy conservation.
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Energy costs are currently driven by the most expensive unit power plant deployed at a 

given time. Power generation in the ERCOT market is priced at the wholesale level on 

the marginal cost to serve the next unit demanded. At times of very high demand, or 

critical peak, the price to serve the next MWhr can be extremely high. At times of 

extreme power shortage, ERCOT spot market prices may be capped but may reach 50 

times larger than the incremental cost of AEôs base load plants. A critical peak pricing 

(CPP) pricing program is an event-driven hybrid of the TOU and the RTP. When a 

ñcritical peakò occurs, the normal peak time period in a TOU rate structure is replaced by 

a very high price that reflects the marginal cost of supply during that event. Table 3.7 lists 

the results of several critical peak pricing assessment programs. CPP could help AE defer 

some of its wholesale market risk in the ERCOT market. If AE were to lose some 

generation capacity during a shortage event, they might be exposed to such high market 

pricing which would be extremely costly. The ability to avoid such ñcritical peakò costs 

could be very valuable to AE.
41

 

A price-based demand response program pricing could be implemented prior to the 

complete installation of advanced metering,
42

 but will require restructuring AEôs billing 

system. Therefore, it could take several years to implement such a program. 

Other Programs 

Coinciding with the release of its October 2008 Resource Guide AE implemented a 

public participation process, which it describes as ñdesigned to engage the community in 

the Utilityôs planning process.ò
43

 During the early days of DSM, program analysts 

frequently referred to the marketing aspect of DSM.
44

 AEôs DSM programs cannot be 

effective if consumers choose to participate; they are more likely to do so if they are 

informed about the programs and their potential benefits.   

Options for Austin Energy 

In order to achieve its ambitious goal of achieving an additional 700 MW of peak 

demand savings through conservation by 2020
45

 AE will not only have to maintain DSM 

initiatives it has already put in place, but will also need to implement new programs and 

initiatives to accelerate savings. In 2007 AE projected that it annually saved 65.4 MW of 

required power-plant peak capacity through its energy efficiency programs. These 

demand savings (not energy savings) help to delay the construction of new generation 

facilities by deferring increasing electricity loads. AE projected that its DSM programs 

equaled 119,000 MWh of energy savings in 2007. The estimated annual power plant 

emission reductions associated with these savings include 70,100 metric tons of carbon 

dioxide, 53.7 metric tons of nitrous oxides, 48.6 metric tons of sulfur dioxide, and 37.3 

metric tons of carbon monoxide.
46

 In projecting demand and energy savings for a given 

year, AE takes the expected lifespan savings that a particular customer will receive 

through their participation in a particular program at time of initial participation.
47

 



 

 

AEôs 700 MW goal of additional demand savings by 2020 is based upon assumptions that 

new technologies, code regulation enforcement, automatic meter reading (enabled by the 

smart grid system), and adjustments to the billing system will be available in the future. It 

is an open question whether AEôs customers will continue to adopt new technologies that 

increase efficiency or shift demand. Aggressive information campaigns have the potential 

for increasing voluntary enrollment in AE DSM programs. Additional price-based 

demand response programs could also reduce demand and should be considered as AE 

continues to develop its ñsmart gridò and evaluate its billing system.  Data from investor-

owned utilities (IOU) in Texas suggest that further significant demand reductions are 

achievable.  For example, according to a September 2008 report presented to the Texas 

Senate by the Association of Electric Companies of Texas, energy efficiency programs 

hosted by IOUs in Texas achieved approximately 170 MW of peak demand reduction in 

2007 alone, exceeding the goals by 23 percent.
48

   

Enforcement of Austinôs green building code will help maintain energy demand savings 

estimates. In 2007, Austin adopted the 2006 International Energy Conservation Code 

with amendments. This was the first step towards reaching zero-energy capable homes 

through the Zero Energy Homes Initiative passed by City Council in 2007. Future 

changes expected to be made in 2009, 2012, and 2015 will enable new homeowners to 

build zero-energy homes by adding solar technology or other clean technologies to their 

homes. Homes built after 2015 are expected to use 70 percent less energy than homes 

built before the 2007 code was adopted if these codes are enforced as expected.
49

  

Austin Energy and the City of Austin has multiple options to maximize the effect DSM 

programs can have toward reaching the stated 2020 goals.  They might aggressively 

pursue rollout of technological advances toward realizing the smart grid in order to allow 

system to apply price signaling to decrease demand.  Price signaling efforts should 

exploit RTP, TOU, CPP, and other load shaping DR opportunities. The utility can expand 

and accelerate existing energy efficiency programs.  These include residential and 

commercial retrofit initiatives, particularly those that target lighting and HVAC 

modernization oriented on buildings that have not previously been upgraded. 

Communications outreach and innovative means of increasing public participation are 

vital components to any long-term success in raising DSM efficiencies and demand 

reductions.   Austin could learn from citizen and stakeholder advice obtained throughout 

the ongoing public participation process in order to obtain the broadest public support 

and prepare Austin citizens for likely increases in energy prices.  Aggressive and regular 

communication can alleviate or prevent resistance to change. Austin should consider 

hosting one of the more prominent DSM conferences held annually, such as the 

International Energy Association (IEA) DSM Summit, or similar high-visibility seminars, 

and enable as many Austin citizens to attend as express interest. Austin could identify 

and implement a wider range of direct incentives, such as residential rebate programs for 

retrofit and promotion of a range of energy demand reduction actions.  For example, the 

city could actively support state initiatives like the Energy Star Sales Tax Holiday, which 

encourages state citizens to purchase the most efficient models of home appliances that 

meet the standards of Energy Star energy efficiency, such as the one offered in May, 



 

 

2008 on a preliminary basis.
50

  The residential point-of-sale ordinance presents a model 

for improving public participation in retrofitting residential structures, with enormous 

potential enhancement of energy efficiency, and should broaden the ordinanceôs 

applicability to commercial and government structures.   

Austin Energy consistently cites its objective of saving 700 MW of avoided power 

generation by 2020.  Although specifically itemizing its tactical plan for achieving that 

objective would undermine its competitive strength vis-à-vis other Texas utilities, this 

target remains a generally conservative estimate of achievable DSM savings, and doesnôt 

fully reflect the anticipated role of continued technology improvements, incentives 

provided by carbon legislation, and the effect of a major shift in public expectations 

about the need for substantive change in energy consumption.
51

  The most elusive 

component of what can be achieved beyond the 700 MW goal is the enormous potential 

suggested by behavioral change.  Fred Yebra noted how previous energy research has 

typically been unable to adequately quantify the vagaries of how shifts in consumer 

behavior offers possible energy efficiency opportunities, but he highlighted that this gap 

in data is being addressed, and AE expects to have the kind of empirical evidence to 

substantiate specific programs in the near term.  According to the Energy Information 

Administration, the ñgreatest impacts of cost-effective [energy efficiency] programs often 

coincide with periods of peak usage.ò
52

   Therefore, modulating consumer behavior, both 

residential and commercial, to preclude the placement of demand on the system at its 

most vulnerable periods (such as the prototypical late summer afternoon period) offers 

the most rewarding window for trying to alter behavior, thereby perhaps beginning to 

alter the peak load demand model that undergrids AEôs generation assumptions.  Austin, 

as a city of atypical government and civil administration employment, such as the density 

of state activities (legislative offices, administrative departments, etc.), state and city 

academic employment (The University of Texas at Austin, Austin Community College, 

etc.), and federal governmental employment (Internal Revenue Service regional 

processing, Camp Mabry military installation, etc.), collectively present energy planners 

with a sizable body of Austin energy consumers whose behavior can be altered or 

modified to reshape aggregate consumption demand patterns.  Although behavior 

modification, especially at a level that requires such complicated legal and regulatory 

intervention, remains a difficult variable in the range of options to manipulate, given the 

impetus of public will and political determination, it nevertheless presents a considerable 

opportunity for reducing demand beyond the 700 MW objective.  Fred Yebra concurred 

that the potential for emerging research data to support the viability of achieving 

significant savings by 2020 is real and worthy of serious analysis.
53

 

One of Austin Energyôs enduring strengths has been its strategic vision, expressed for 

example by the commitment to re-imagine the local energy grid, as it pursues a leap 

forward to smart grid technology and other distributed energy applications.  Though an 

intangible asset difficult to quantify in dollar efficiency, the continued articulation of a 

coherent vision that remains open to innovative problem-solving is essential.  The 

hallmark of such a vision has been transparency, responsiveness to public and customer 

feedback, and aggressive partnership with local initiatives, such as the Pecan Street 



 

 

Project.  Staying the course in developing and articulating the vision that characterizes 

Austinôs progressive energy posture can only positively serve the utility and the city in 

the coming years.  

Recommendations 

The greatest potential for AE to exceed its 700 MW goal by 2020 of DSM-induced 

energy reductions is through behavioral modification.  The uniquely dense concentration 

of governmental consumers in the Austin area presents the opportunity to significantly 

influence demand patterns, especially by avoiding the traditional periods of peak demand 

by voluntary and mandated changes to work schedules to avoid the typical surges on 

particularly hot days.  Behavioral modification programs are relatively unexplored, yet 

they represent perhaps the most quickly adopted means of changing energy consumption 

patterns.  When coupled with other noted approaches to achieving the 700 MW DSM 

goal, there is a potential for expanding the savings significantly. 



 

 

Figure 3.1 

Austin Energyôs Cumulative Peak Demand Savings (1982-2008) 

 

 

 

 

 

 

Austin Energy, ñAustin Smart Energy.ò AE Resource Guide. Online. Available: 

http://www.austinsmartenergy.com/downloads/AustinEnergyResourceGuide.pdf. Accessed: December 

19, 2008, p 19. 



 

 

Table 3.1 

Austin Energyôs Demand-Side Management Programs 

Power Saver Commercial Power Saver Residential Green Building Program 

Municipal and Commercial 

Power Partner Programs 

Power Partner Program Residential Program 

 

Solar Rebate Program 

 

Solar Rebate Program 

 

Commercial Program 

 

Green Choice Program 

 

Green Choice Program 

 

Multi -Family Program 

 

Commercial Energy 

Management Services Rebates 

& Incentives 

 

Home Performance with Energy 

Star 

 

Residential Code 

 

The Multi-Family Partnership 

Program 

 

Air Conditioner Rebates 

 

Commercial Code 

 

Multi -Family Program 

 

Duct Diagnostic and Sealing 

 

Multi -Family Code 

 

Load Profiler 

 

Compact Fluorescent Lighting 

 

 

Energy Miser Vending Products 

 

Free Home Energy 

Improvements (Weatherization) 

 

 

On-site Commercial Energy 

Audit 

 

Refrigerator Recycling 

 

 

Small Business Rebate and 

Incentive Programs 

 

Solar Loan Program 

 

 

Online Energy Audit 

 

Online Energy Audit 

 

 

Commercial Energy Product 

Guide 

 

Water Heater Timers 

 

 

Appliance Efficiency Program 

 

Appliance Efficiency Program 

 

  

Clothes Washer Rebate 

 

  

Cycle Saver 

 

Source: AE, ñEnergy Efficiency.ò Online. Available: 

http://www.austinenergy.com/Energy%20Efficiency/index.htm/. Accessed: July 26, 2008.  



 

 

Figure 1.2 

Projected Energy Savings 

 

Source:  State Energy Conservation Office (SECO), ñEffect of Efficiency, Demand Response, and CHP on 

Demand Forecasts,ò presented in Texas Renewable Energy Resource Assessment 2008, December 2008.  

Online.  Available: http://www.seco.cpa.state.tx.us/publications/renewenergy/enduseenergyefficiency.php.  

Accessed:  January 29, 2009. 
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Table 1.2 

Examples of Energy Efficiency Strategies 

New Home Construction 

¶ More stringent building construction code 

¶ Voluntary programs for home builders 

¶   Austin Energyôs Green Building program 

¶   Energy Star New Home program (developed by the US EPA and implemented by many of Texasô 

investor-owned utilities) 

 

Improve Performance of Existing Residential Dwellings 

¶ Standard Offer programs : Programs administered by the stateôs investor-owned electric utilities to 

provide financial subsidies to energy services companies and other organizations who perform 

weatherization activities. 

¶ Energy audits 

¶ Proposed programs to provide homebuyers with greater information about the energy performance of 

homes being sold 

¶ Federal Weatherization Assistance Program:  designed for low-income families and implemented by 

Texas Dep of Housing and Community Affairs  

Air Conditioning and Heating Systems 

¶ Rebate programs (e.g., Austin Energyôs program) 

¶ Improve installation practices of equipment installers (e.g., Oncorôs AC Installer Training program). 

 

¶ Education about GHPs, programs of municipal community purchase and leasing of ground loops. 

 

¶ Encourage AC distributors to stock more efficient equipment (e.g., Oncorôs AC Distributor market 

transformation program). 

 

Lighting 
 

¶ Buy down programs for compact fluorescent (CFL) bulbs 

¶ The Mayorsô Challenge program (organized by Environmental Defense and involving the mayors of 

the stateôs four largest cities). 

¶ CFL give-away programs in lower-income neighborhoods (e.g., Houston in Summer 2008). 

Photovoltaic Cells 

¶ Federal tax credits. 



 

 

¶ Rebate programs (e.g., Austin Energy) 

 

¶ Net metering policies that credit solar power injected into the grid 

 

¶ PV installer training programs 

 

Hybrid, Plug-in Hybrid, and Electric Vehicles 
 

¶ Federal tax credits 

¶ Greater access to HOV lanes on highways 

¶ Commercial parking incentives (i.e., retailer proximity) 

 

Source:  State Energy Conservation Office, ñExamples of Energy Efficiency Strategies for Exploiting 

Energy Efficiency Opportunities,ò presented in Texas Renewable Energy Resource Assessment 2008, 

December 2008.  Online.  Available: 

http://www.seco.cpa.state.tx.us/publications/renewenergy/enduseenergyefficiency.php.  Accessed:  January 

29, 2009. 

http://www.seco.cpa.state.tx.us/publications/renewenergy/enduseenergyefficiency.php



