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Forward

The Lyndon B. Johnsofi.BJ) 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 ninenonth policy research project, in the cauof whichoneor 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 fic faceeofacewihr i ent ati on
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 findingseavorld of

political realities.

During the 2008009 academic year the City of Austom behalf of Austin Energy

(AE), and Solar Austin cdunded a policy research project to review options for AE to
achieve sustainable energy generation and becorbercaeutral by 2020. Treummary
report evaluates differepowergeneration technology options as well as derrsde
management and other AE investment options to discourage future energy use and meet
future projected energy demand. This project developethods to evaluafeture

power generationptions for theifeasibility and coseffectivenessThe project team
assessed scenarios of alternat@stments that could be made between 2009 and 2020
that would allow AE to produce and distribute the &leity its customers demand at a
reasonable costhile reducing carbon dioxide emissions. This report describes a set of
shot-term and longerm investment optiorthat carhelp AE, its customers, and bé

use for developing sustainable electric ugktnationwide.

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 repbetlped 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 tepor

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 communityos quality
predominantly around burning fossilels 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 extractiorrppessing, 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 gasedGs) in the atmosphere, has begun to influence

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

(COy,) the most widely dissipated humarduced GHG. Many scientists agree that
humaninduced GHG emissions are a caaéglobal temperature increaseshis rise in
temperatures, termed gl obal warming, coul d
potentially affect the welbeing of humans and other species.

The electric utility sector has been targeted as a major @lteotirce of reducing our
societybs impact on the e mnandairowa@eamndsplidp r i ma
waste impacts. For example, in the United States (US), 47 percent of total GHG

emissions were attributed to the generation of electricityheat in 2005.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, pautarly 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 émerate 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 technologieattuse 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 taeduce 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.

Achievinga 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 Austinds elected



decisions. This report presents future generation options for a sustainable electric utility.
This opportunity exists because the City of Austin controls its own eledtility 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 MiVynn unveiled an ambitious plan for
the city to address global warming by reducing GHG emissions and thereby reduce the

citydéds carbon footprint. On February 15,
Resolution Number 2007024®3, outlining theAustin Climate Protection Plan (ACPP)
and setting the goal of making Austin At

reduce and reverse the né&@amponentsofthemieact s
include a municipal plan, a utility plan, arhes and buildings plan, a community plan,
and a Ago neutral o plan.

This report focuses on the utility plan component of the ACPP. The ACPP sets forth
specific goals and guidelines for the de
deliverables outiied by the plan includg:

1 establishing a C&cap and reduction plan for all utility emissions;

1 achieving carbon neutrality on any new generation units through l@anession
technologies, carbon sequestration, and offsets;

1 achieving 700 megawatts (MW) energy savings through energy efficiency and
conservation by 2020; and

1 meeting 30 percent of all energy needs through renewable resources by 2020,
including 100 MW of solar power.

Whil e Mayor Wynnos goals alone itgthgpear ¢t o
purpose of this particular report is to go one step further: to design a sustainable electric
utility with the benchmark goal of reaching carbogutrality by 2020. In this report the

terms carbon dioxided0,), carbon footprint, and carbon will &e used to convey the

same meaning: the weight of GHG releases in terms gfeG@valent. It is also

i mportant to note that AEO6s pr opgodeasds. c ap

Background and Purpose of Report

The City of Austin on behalbf AE, and Solar Austitommissionedhis Policy

Research Project witthe Lyndon B. Johnso&choolof Public Affairs at The University

of Texas at Austio review options foA u s t i n 6 wtilitye AEet@ dchievec

sustainable energy generation withiaterim goal of becoming carbon neutral by 2020.
This reportis intended tadescribeeasible and costffectiveinvestmentshatwould

allow AE to produce and distribute the electricity it needs while simultaneously achieving
zero net C@emissions by020 using ultimately sustainable energy generation. This
reportwill take into accountamong other things: (@yojected energy need®)
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available and reasonably anticipated technology for energy conservation, energy
efficiency, andpowergeneration(c) economic costsf production and distributing
electricity as well as carbon dioxide, nuclear waste, and other byproducts of energy
generation; (dplanningand regulatorghallengesand(e) other options for community
investmentThe goalof this procesis to develop a reasonable set of shenn and long
term investments that can become a model for other utiitigsnwide.

This report attempts taddress difficult issues, many of which do not have ready
answersSome of the issues includ@) theinherentlyintermittent natur@f some
renewable technologipf) identifying storage technologies that enable greater use of
such renewable energy sources; (c) determining whé€@gcapture andtorage

method provide an interim solutioifgl) regulatoy uncertainties, including the switch to
a nodal market and potential carbon legislationfi(g) r i d gincludingraliabdity,
transmissionand inteconnection; (f) the potential falistributed local generatiofg) the
uncertainty ofrojecting fuure energy requirement) the need foAE to remain
financially sound and to contribute to tAastin city budget and (i)how to confirm the
validity of mitigation strategies that offset any carbon release that is unavoithisle.
report intends todentify obstacles that might inhibit successful implementaifon
various options and tries to identiiptentialtechnical breakthrougtikat could enable

t he achievement of sustainabl,®otpeim.er gy gene

Thereportencompassselectrigty conservationgenerationtransmissionand
distributionactions thaAE cantake within its jurisdiction. One of the primary objectives
of this report is to evaluate options for generating energy and identifying the risks and
uncertaintiesassociated 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 abouaching 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 gera¢ed. 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 CO,, a cause of climate change, which could have adverse consequences for future
generations.

Sustainability was first popularized as a term in 1987 in the réporCommon Future

published by the World Commission on Environment and Develophighis report,

commonly referred to as the Brundtland Report, defined sustainable development as,
fidevelopment that meets the needs of the present without compromising the ability of
future generati ons®Tthd smeedtu dtyh eidroasBen firsaiesd sa
relative, rather than absolute, gauge of the degree of impact a technology has upon the



availability of natural resources for future generations as well as the impact of the
technology upon the environment. Therefore, wind and solar technologies veomore
sustainable than coal and natural-gased 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 finiteceeand

power generation produces potentially harmful wastproglucts. 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 csopap 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 @iactic
definition for sustainability as it applies to the energy se@ustainability is a relative

term regarding the degree of impact that a particular activippwergeneration

technology has upon the environment and the availability of resourcesufio
generationsTherefore, 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 generatiorThis study will evaluate various future pawgeneration 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 G@missions associated with the poweneration mix;

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

Measuring sustainability in an objective and quantifiable manrekfficult and

determining what factors constitute a sustainable electric utility can create m
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 carbemeutral status by 2020 as a significant step towards begom

a sustainable electric utility. This study will compare energy technologies based upon
carbon emissions per unit of energy generated.

Restating the goal from fAsustainabilityo t
defining whadt meanbonNametdrahe New Oxford
word of the year for 2006, Afcarbon neutr al

of carbon dioxide to the atmosphere, especially through offsetting emissions by planting
t r e’dtss.stxdy will déine carbon neutrality for an electric utility as reducing,CO
emissions to the greatest extent possible and then balancing the remaipeEmi€sons

with measurable and reliable @&torage methods or by purchasing offsets.



Given the carbon neutralityedf i ni ti on, the next step is to
AEG6s carbon footprintemesasiucgres (eree raanoaichtb)
facilities within a given calendar year. AE has calculated its carbon footprint for the years

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

(CCAR). These calculations have been verified by a{péndy engineering firm and

validated by CCAR. An analysis of the methodology used by AE to calculate its carbon
footprint as well as basekrprojections through the year 2020 will be presented in this

report.

Austin Energy

AE has been owned and managed by the City
1893. AE as a public utility provider is essentially controlled by its customers thitsugh

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 aisisigsé healthy
environment. AE is currently the ninth largest public utility provider in the US by net
generatiorf AE serves a population of almost one million people, covering 437 square
miles? Figurel.ls hows a msepicearea bAuBdases. 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 sma
square miles) is shared with the ®@n¢formerly TXU) service are®.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.

In 2001 the State of Texas deregulatezlglectric 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 deregufaié.

as a public utility, could ecide 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 cuent energy at current market costs.

Total rated generation capacity from facilities owned eowned by AE and power

purchased through contractual agreements was 2,762.4 MW as of SeptemB&AED08.
continues to use a diverse generation mix. In 2008teé8fbpercent of its energy

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

called Arenewabl ed energy <'@Eexmgeassto (wi nd, s
increase the fraction of renewable energy generation ¢gpadi8 percent by 2019.
Figure 1.2 details AE6s power generation m

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 edquivtie

annual output of a 700 MW power pldfiTthrough programs ranging from the
GreenChoiceE renewabl e energy power progr a
called Power Partner, AE continues to offer customers a wide range of options that lowe



electric bills and GHG emissions. Rebate programs for solar installations and efficient
technologies and recent supportforpium hybri d vehicles also de
continued efforts to become a sustainable and environmefriatyly utility.



Figure 1.3det ai |l s AEOGs proposed budget for fisc
2009 revenues as approximately $1.27 bilflbAAE6s proj ected expendi t
2009 are based on all operating requirements, including gl@natoons and

maintenance, conservation initiatives, labor benefits, and administrative support, totalling
approximately $943 million® AE manages approximately 392,000 customer accounts

classified as residential, commercial, industrial, street/highwayowernment?

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?® The 200 largest AE commercial and industriadtomers 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 2! Figure1.4 provides detailechformation 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,dividng t hose costs into customer cl
(called the Energy Charge on customer electric bills) have been unchanged sinte 1994.
However, AE has updated its Fuel Adjustment Clauses (called the Fuel Charge on

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

generate power as well as fees paid by AE
grid and power purchases from the Texas wholesale market. No profit is generated from
the fuel charge.fe Fu el Charge represents about a t

the remainder comes from the Energy Chardégure 1.5 details AE operating costs as

a percentage of the customer bill. AE does offer an alternativercageam to its

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

t he fuel adjustment with a fi xet@mcaeomtrace wabl e
rate for renewable energy souréé&reenChoice® has been recoguiby the National

Renewable Energy Laboratory as the leading wdggnsored renewable energy sales

program in the U$’ In contrast to conventional customers, for whom the fuel adjustment
clause is readjusted annually to pass on the cost of fuel, custaine opt into
GreenChoiceE pay a kWh fee designed to rei
agreement (PPA) for renewable enefdy.

AE currently owns outright or has a controlling interest in six power generation facilities
with a total of eleven convénnal generating units.AE owns and operates 17,000

miles of lines and 67 transmission and distribution substatfoh&.has entered into 10
separate PPAs with outside providers, six of which have come into complete commercial
operatior’” A PPA allows AEto 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
setperid of ti me. Given that wvirtually the ent
renewable generation portfolio is represented by PPASs, it appears that this financing and
development strategy may continue to play a significant role as the utility works to
achiee its ambitious goal of a 30 percent renewable generation mix by 2020.



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
subordinge lien obligations on revend@ln 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
prescibed 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®f 1.1.

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 restructuriifgthe City of Austin has authorized AE tade in

futures contracts and swaps of up to $800 million in order to hedge against fluctuations in
fuel prices on a fivgiear horizon. Trading activity is governed by a Risk Oversight
Committee. While obligations may be met with commodities or secutsh, payment

is standard?

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, contiogeash reserve equivalent to up to

60 days of operating revenue, and a competitive reSéA& 6 s books cont ai n
funds for repair and replacement, conservation rebates and incentives, and performance
contracting®> Draw-downs from reserves for lig@bligations must be immediately

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

In its most recent issuance on July 24, 2008, the City of Austin offered $175 million of
revenue bonds, revenue from which wasdarbmediately applied to $174.6 million of
commercial paper deBf.The combined utility system currently holds $1.052 billion in
parity electric utility obligations, $529.9 million of which is in the form of boffds.
accordance with a master ordinancérdeeg 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 fati#s debt, and credit agreemefits.

The City of Austin is committed to achievi
combined utility securities by 2010, improving from its A#n prior lien obligations and

A+ on subordinate lien obligations for combineditytsecurities and separate lien
obligations for the electric utility. Sinc
securities have been upgraded twit8ome of the most important factors which
influence an el ect r i onsistendy bf cashyflowsandotieesize ofr at i n
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 assetSThe curent AA-r at i ng i ndicates that AE®S

i s | argel y s hsusdptble th thé adeerse effexts of chanfes in

circumstances and economic conditiof@sin the matters of these securities AE retains

the services of the PFKroup, a national public finance consulting fitfit?



The utility is currently in the midst of ayear, $1 billion capital improvement plan, of
which $347.5 million will be spent in the 20@809 FY* This includes $270 million to
support peaking capacitt the Sand Hill facility, other electricity delivery initiatives,
and $55 million to update the Customer Information System and systsrdistribution
of automated metering technolo@y.

AEG6s current business model edhegoalsautined o be
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 efeshodebt

equity, for which AE enjoys a high ratit§*® *° The current structe for meeting the
requirements of operations and management are sufficient to adjust to a larger share of
renewabl e generation in AEG6s portfolio. Fr
optional GreenChoice® rider serves the same function asehadjustment 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 esrgy 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°AEO6 st sgira plan identifies the utilityos
how the changes in the utility environment
AAustin to be the most IPHAEdII eni sesmmuwnii tsy fit
clekanaf f ordabl e, reliable ene¥gy and exceller

An electric utility plans its electric generation mix by looking into the future and
assessing trends within the sector that ca
a particular gneration 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 mixwvill 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,

environmerdl compliance, and economic development concerns. Meeting future demand
involves evaluating new generation technologies as well as desidathanagement

(DSM) and conservation programs, and determining how each influences the volume of
peak behavior of deand 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 clinctange 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
curbing GHG emissions have beepposed on the federal level, predominately taking



the form of a cafandtrade 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. Gain 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 @é&nd other GHGs. Another potential form of

legislation would come in the form of axton carbon. Carbon regulation creates an
economic incentive to limit COeither 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 havedgun to prepare for the impacts of a carbonstrained

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 technologigsn d how t hese economic expectati
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 incivat for a utility to defer carbon management until a

baseline emission level is determined under some future federal legislation.

AE6s 2007 Strategic Planning Update ident.
that it currently faces. While Texdgeregulated 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
operated by the Electric Rability 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 futuré® The nodal market will change the processes and systems of electric
transmission and AE must pland adapt to these changes. AE must further adapt to
statewide renewabl e resource goals and det
grid to handle increases in wind and solar developnireduly 2008, the PUC approved

an agreement to construct tsamssion lines that could transmit 18,456 MW of energy to
metropolitan regions within Texas at an estimated construction cost of $4.93 HiiBgn.
addressingransmission barriers the PUC has reduced the barriers to wind or solar

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

AE6s 2007 Strategic Planning Update ident.
including the effect of emerging economies (such as China) on the price of raw materials
and fuels used for ergy, 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 distributedgeneration and storagéEconomic 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 compcated 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 soces may continue to fall compared to traditional fuels.
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Austin Energyodos Proposed Energy ResoO

On July 24, 2008, Roger Duncan, AEO0Os Acti
the utilityds preliminary r ecdhvomghe02@ ati ons
while remaining under its proposed £€p and reduction plafi AE proposed adding

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

Council already has approved 100 MW of energy hasadly 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 religlergy with lower m\Ahour

carbon emissions than coal. AE is hoping to avoid the prospect of high natural gas prices
by locking into a prepay fuel contract. AE is expecting this project to cost $160 million
and take three years to complete. AE claims$2&8 million in projected fuel savings

can occur through a pygay contract. It has been projected that €Qissions will be

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

On August 28, 2008 Council approved arhass project that is expected to be available

by 2012 to provide 100 mW of baseload generating capacity by burning woodwaste.
Biomass is intended as a baseload source of generating capacity (similar to that of coal
and nuclear) and can provide reliapver during peak demafitiThis generating

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

n

20 year time period at a total cost of $2.

renewable resource portfolio to 18 percey 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 capdoity2016°%2

AEOs primary investment in new generation
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 2020a#\E h

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 photovoltarcsigh

puin%Sand private partnerships. AE may also invest in a{scgke West Texas solar

plant.

Structure of the Report

Thisreport will analyze various future power generation mix scenarios with the goal of
designing a sustainable utility that wdule carbomeutral by 2020. The report will
consider AEOs options for reducing energy
revising its generation mix, and reducing emissions through new technologies as well as
offsetting emissions. This report will proeich 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 costeffective steps for thcommunity 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 2007423 8directinghe City Manager to
Afconduct an open, extended Energy Resource
assist AE with the development of its future resource management plans, including
generation planning in |ine %Goaldofthehe Aust i
public participation process include educating customers on facts, issues and trends
regarding the electric utility industry; i
operations, particularly those involving power production; and obtainirgestigns

from its customers and other outside sources for business approaches and proposed
solutions designed to meet the future needs of the JIAE began its public

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

release of its resource guide, and resumed these meetings in the first months*®A2009.
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 carbomeutrality by 2020. This task begins with a detailed explanation of how

AE currently meets demand and calculates the weigBO, equivalent emissions it
produces. Scenarios on the Afuture price o
evaluation of potential future generation mixes.

Generation technologies to be discussed in this report include the followingftiedsd
andrenewable resources and their associated technologies: coal (pulverized coal
generation, fluidized bed combustion, and integrated gasification combined cycle
(IGCC)); natural gas (combinexycle and combustion turbines); nuclear; hydropower

and pumped stage; wind; solar (photovoltaic power and concentrated solar power);
biomass; geothermal; ocean power; and hydrogen and fuelTdabdist reflects a

reasonable set of future power generation opportunities as of 20@er advances in

clean coal andther technologieeelated to increasing efficiency and reducing emissions

of fossilfueled 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

d scussion of the wutilitybés future generat.
citizens can make an informed decision as to which technologies keep costs low, electric
reliability high, and reduce AEOGs carbon f

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 envaat@inconcerns;

and security or other potential concerns related to the technology.

12



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
cctydéds goal of designing a public utility
develop a sustainable energy future. This report evaluates impediments towards the usage
of alternative electric generation technologies, such as the intermétire 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 vafidigoats 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 fatmdzonomic 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 ingvtmwards a

sustainable energy future.
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Figure 1.1
Austin Energy Service Area Boundaries

Williamson County

Shared Service Area

Travis County

Source: AE, AEl ectric Service. o0 Online. Availabl e:
http://www.austinenergy.com/Customer%20Care/Electric%20Seimnitsd.htm. Accessed: July 6,
2008.
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Figure 1.2
Austin Energy Power Generation Portfolio (July 2008)

Unit Nameplate Fuel Year
Capacity (MW) Installed
Fayette Power Project
Unit Mo, 1 (50%) 305 Coal 1979
Uit Mo, 2 (50%) 302 Coal 1980

Decker Creek Power Station

Gas Mo 2
Linit Mo 1 327 oil backup 1970
Gas /Mo 1
Linit No. 2 i through 5 oil 1977
GasMo 1
Gas Turbines (Units 1 - 4) 193 il backug 1980

Sand Hill Energy Center
Gas Turbines (Units 1 - 4) 189 Gas 2001
Combinad Cycle 312 Gas 2004
Combined Heat & Power (CHP)
Domain CHP 4.5 Gas 2004

RMEC CHP (Dell

45 G 2008
Children’s Hospital) =

South Texas Project Electric
Generating Station

Unit Mo 1 (16%) 211 Nuclear 1988
Unit Mo. 2 (16%) 211 Muclear 15989
Total C.apa_cit_',r owned oy
by Austin Energy
Purchased Power
LCRA Tesxas Wind Contract 0.0 Wind 1995
FPL Energy Upton Wind I, LP. 767 Wind 1999-2001
RSEE e:‘:\::t:‘rrﬁ:ff 1280 Wind 2005
Whirlwind Energy LLC &0 Wind 2007
Gas Recovery System, Inc 4.0 MLZ;?::.L 1994-2003
e . 202 203
Solar (City, schools and Rebates) 239 Wind Thru 8/2008
Summer Peak 300 Grid 2008-2010

Purchasas 2008-2010

Source: Austin Energy, fAAustin Smart Energy. o AE Re
http://www.austinsmartenergy.com/downloads/AustinEnergyResourceGuide.pdf. Accessed: December
19, 2008, pg. 1
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Figure 1.3
Austin Energyods Proposed

Total Budget Requirements: $1,379.7 million

Other Expenses
2%

Conservation
2%

Capital Transfer
10%

Fuel

Debt Service 38%

14%

General Fund
Transfer
7%

Non-fuel
Operating &
Maintenance

27%

Source:Austin EnergyFiscal Year 20082009 Proposed Budge@nline. Available:

http://www.ci.austin.tx.us/budget/@@/downloads/August21BriefingsFINALAE_PW.pdfccessed:

January 15, 2009.
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Figure 1.4
Austin Energy Customer Class Statistics (FY 2007)

Austin Energy Customer Class Statistics
Fiscal Year 2007 (October 2006 - September 2007)

Customer Class Mumber of Revenua Consumption
Customers (kWh)
Residential 345,197 $ 356,143,000 3,908,318,000
Commerdial 41 825 $ 365,991,000 4,350,912,000
Industrial 75 % 113,248,000 1,930,289 000
Street/Highway 4 &  B,106,000 47230000
g::z:mt 1,519 $ 73,358,000 1,088,320,000
Total 388,620 $918,846,000 11,325,069,000
Source: Austin Ener gAEResduaiGuiddniineSAvadable: Ener gy . o

http://www.austinsmartenergy.com/downloads/AustinEnergyResourceGuidaquifissed: December
19, 2008, pg. 7.
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Figure 1.5
AE Operating Costs as a Percentage of the Customer Bill

Fual 33% Powrar Procluction 25%

Cithiar &% Distribution 12%

N

i - -
General Fund Transfar 8% III l. Transmission 8%
Consarvation 3% Customer Service 5%

Source: Austin Ener gAEResduaGuiddmineSAvsiable: Ener gy . o
http://www.austinsmartenergy.com/downloads/AustiaigyResourceGuide.pdhccessed: December
19, 2008, pg. 10.
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Chapter2. Austin Energyos Current Po

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.
Austinds ener g yvedasymgiaen day, ivéek, ortyaaraancis response

have partially determined AE®Gs investments
projections of increased demand for energy
determine a range of investmenbades that AE can make to ensure reliable -tmst,

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 Wwelhg of an electe 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 hofizbeven
years. Chapter 5 of this report discusses
uncertainties.

After conducting its load forecast AE must evaluate power generation technologies and
make appropriate investments to meet future demand. &lseis 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 thgfo@9discusgpower generation
technology options. Once decistarakers fully understand the advantages and
disadvantages of each generation technology option, they can evaluate these options
under a framework of customer demands.

Oneinterestforthisregpr t i s t he emissions profile of A
generation mix.



Figure21li | lustrates how the Fayette Power Pro
contributes 71 percent of ennssions Thisfactt y6s t o
alone indicates a potential for significan
and sequestering this carbon or replacing
release C@

How Does a Power System Work?

Electricalpower systems consist of generation, transmission, distribution,
communication, and other facilities that operate together to produce and deliver
electricity to consumers (s€égure2.2).! Dispatch operators at AE, in coordinatiith

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. Dispatehnsce
maintain and monitor the electric power system by reporting instantaneous demand and
supply. Dispatcltentes determine which power plants cue (dispatch available capacity),
track the buying and selling of electricity or capacity, monitor currenadéenioad),
anticipate future demand, and maintain electricity balance demand so that electric flow
does not overload the transmission systé@@h apt er 5 de s aegilakeeé s Te x a ¢
electricity market.

Power Generation

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

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

notice starup and are used to account for unexpected drops in supply or sudden rises in
demand. Operators determined pat ch schedul es based upon t
marginal cost expressed as dollars or cents per kildwait of electricity ($/kWh).

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

peak unitsFigure2.3illustrates 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 loaegeneration unit is typically run at all times, except digitiepairs 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 openefor the delivery of

power), |l arger and newer facilities,- and ¢
fired and nucleaf.

A peak loadgenerating plant tends to be dispatched only to meet high demands and
prevent loss of customer servicesystemwide 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 sheugramp

times and higher marginal costdative to base load and intermediate plants.



|l ntermedi ate or Ashoul dero plants fall bet
hours of usage and efficiency. These plants tend to come online as load grows. Most new
intermediate plants use higfficiency gas turbines. Older plants that are no longer cost
effective may transition to peak load ufita. E6s peak | oad units are
burning natural gas with diesel oil used as a backup’ fRekerve or standby generating

units are okn available to utilities in the event of an unexpected increase in load or an
outage in the system. AEOGs intermediate pl
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 delivetrsceélefrom the central

station power plants to enagse electricity consumers. The system delivers electricity one

way with a focus on reliability and capacity to transmit power at the time of maximum
demandTable2.1l i st s AEOGs transmission and distridl
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
AEG6s distribution system operateatadtby 12, 500
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 Regula
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 higboltage transmission network in ERCOT. This netwaksists

of wires, switches, relays, and transformers that passively deliver energy from central
power stations to consumerslying on mechanical switching and central control. The
grid is sized to accommodate peak demand, and thus offers excess dapauitst of

the year (se€igure2.4 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 $teit 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 relidpiof the systenf.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 aathdnd. 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. Reliabilitys 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 cannoturrentlybe stored easilgn a large scalésee Chapter 17 of this report
for a discussion of energy storage technologi&s)a result, system supply is designed to
satisfy demand at any given point in real tinmeorder to keep generation costs low,
dispatch planners use current information enegation unit availabilities, outages,
operating information, inteutility 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 outagessheduled maintenance of a unit; transmission
outages and overloads; changes in totéity contract terms; fuel cost updates; and
weather impacts on generation unit and transmission perform@tber factors can
influence available supply at any tinseich 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 resemggmmmneeded 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 ward, so

biomass, and distributed generatibigure25d et ai | s AEO6sSs power gene
July 2008. Total rated generation capacity from facilities owned-omeceed by AE and

power purchased through contractual agreement2wea4 MW as of September

2008°Fi gure 1.6 details AE6s power generati ol
through 2007.

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

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

As aresult, 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

AEOGS reserve mar gi nypuchase$poweefrom athipdity AE cur r
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 dend 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 cosof 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

| ower the plantés heat rate the felwvergniiser i
of fuel input to produce a kWh of electricity.

Three measurements aid in AEOGOs deci sion
power plant, its capacity factor, availability factor, and load factor. Capacity factor is the
kWh of energya facility generates in a year divided by the total amount it could generate
if it ran at maximum outpuf Availability factor is the ratio of the number of hours a
genera}tling unit is mechanically able to produce power verses the number of hours in the
period.

Dispatchers determine which unit to bring online as loads increase or which unit to take
offline as load falldy taking into account the marginal cost of available generation units.
Figure2.5 includes information on theogver 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 atnative)

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? Unit 1 was constructed in 1971 with a generatirgacity 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 aataleer

fuel source’® These units are used as intermediate power sources. Decker Creek Power
Station also operates four combustion-fyaesi turbines (with jet fuel as an alternative

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

52 MW). These four combustion gésed turbine units, constructed in 1988, are

primarily used to meet peak demaiid.

Fayette Power Project (coafired)

The Fayette Power Project (FPP), also known as the Sam K. Seymour Generating Station,
is a ®atfired power plant located on a 10 square mile site near La Grange, Texas in
Fayette County, about 60 miles southeast of AUStE owns fifty percent of Units 1

and 2 of this plant, which is operated anebemed by the Lower Colorado River

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

t s

as



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
capady 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 fIWjits

1 and 2 are both stsupercritical designs with a Combustion Engineering boiler and
General Electriel-flow steam turbine. These units burn low sulfur coal shipped from the
Powder River Basin in Wyoming with a heating value of 8;9(@®D0 Btus per pound and

a sulfur content of up to 1 percénifThe 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)!® The primary form of coal used is sbituminous coal, with lignite used

as a bachkup fuel source. Cooling water is supplied from a freshwater reserveayette
County. LCRA has taken many steps to reduce emissions, primarily focusing on reducing
nitrous oxide (NG and sulfur dioxide emissiontS AE will pay $225 million by 2010 to

install scrubbers to reduce sulfur oxide emissions from®RE. maintainghe Non

nuclear Plant Decommissioning Fund to provide for the retirement ehndear power
plants® 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 retirément.

SandHill 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 enemytput of 480 MW?? Sand Hill is located in a remote

area next to the South Austin Regional Wastewater Treatment Plant off State Highway
71%* Four naturalgas fired combustion turbines were constructed in 2001 with a
generating capacity of 51.4 MW (sumnier¢ 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 ingdlivith a generating capacity of 190 MW
(summertime capacity of 151 MV¥) 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 fid¢iof its kind in Texas to be constructed

with selective catalytic reduction pollution control equipment to reduceextssions

by 80 percent® Sand Hill reuses wastewater at its facilities and uses solar panels and
solar thermal collectors to operatg fiécilities. 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
reacdors 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
percentn 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 irfthe US.
Ownership is divided among Reliant Energy HL&P (30.8 percent), San Antonio Public
Seavice Board (28 percent), Central Power & Light (25.2 percent), and AE (16 percent or
400 MW of energy outpuff 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
geneating 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° The cost of decommissioning a nuclear power plant in the United
States ranges from $300 million to $500 millfSmnd AE has established a trust to pay

for its share of decommissioning STPThe two reactors at STP are licensed through

2027 ad 2028, after which the operators may apply for-ge4r extension; as of 2008

no decision had been made as to the future of the plant aftef2027.

In 2007, NRG Energy, a wholesale power generation company headquartered in
Princeton, New Jersey, annoedca $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 Comssiion in 2007, the first such application filed in the United
States since 1978.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 igarding 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 projedf.ln December 2008 AE approved a $241,000 contract for a
consulting firm to analyze theew proposal from NRG. The expansion project is
estimated at $10 billion to be completed over a 10 year time p&riodEebruary 2009,

the City Council of Austin announced its decision to decline the offer to participate in the
proposed expansion of thealear project®

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 custtimeugh 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, Texa€.The McCamey turbines have been in operasiooe 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 addedth Plese

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® AE estimates that it will receive about 8.1 percent of the power frem th



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 pefrtie&twind

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 toteg@neration

capacity from 274 MW to 846 MW by 2039.

AE currently yields 2.89 MW of installed solar capacity through the solar rebate program
and solar photovoltaic cells located on atyned facilities. AE projects 20 percent
operating efficiency fothese 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 2026.

AE produces electricity from three landfill gas projects locate&listin and San

Antonio, which burn methane gas produced by decaying garbage sanitary |&4hifiks
Tessman Landfill Biogas Project, east of San Antonio, was developed for the purposes of
AE, while purchases are made from the other two landfill gasgisdfeThese 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
smalktscale natural gas turbines to provide distributed power generation. One facility is

| ocated at the former Robert Mueller Airpo
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 4.5Mw.

Conclusions

The abilty of AE to continue meeting the various levels of energy detareahk, base,

and intermittent loads from a diverse array of sources, affordably, and within the goals
set by ACPPO0s objective of 30 percent rene
balancingof generation sypy sourcesThe 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
potental 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 gomernme
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 optféns.

AE has signad a commitment to modernize its energy production in a way that
emphasizes environmental stewardship and clean energy sdespie these real

constraints. For example, the prospect of carbon caps or taxes may encourage AE to sell
or close Fayette Pow®lant by 2020. AE is seeking a las@st 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
incrememally replacing older saues.The responsibility of planners is to ensure

continuity of service during the overlap periods as new energy generation platforms come
ontline ard old ones are decommission&etailed methodological studies such as the
current report aim to provide figient 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
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Figure 2.2
Diagram of a Traditional Power System
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Figure 2.3
Austin Energy Hourly Load Profile
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Sour ce:

Austin Energy Electric Delivery Statistics (2006)

Table 2.1

Distribution 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
Padmount transformers 31,120
Submersible transformers 703
Total 73,940
Poles
Austin Energy poles 141,466
AT&T poles 13,944
Total 155,410
Austin Energy. AAnnual Report:

2006 .

o00nl

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

2008

ne



Figure 2.4
Conventional Electrical Grid
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Figure 2.5
Austin Energy Power Generation Portfolio (July 2008)

Unit MNameplate Fuel Year
Capacity (MW) Installed
Fayette Power Project
Linit Mow 1 (50%) 305 Coal 1979
Unit Mo 2 {509%) 302 Coal 1980
Decker Creek Power Station
Gas' Mo, 2
Unit Mo, 1 327 oil backup 1970
Gas /Mo 1
Unit Mo, 2 414 through 5 il 1977
Gas/MNo. 1
Gas Turbines (Units 1 - 4) 193 nill backug 1980

Sand Hill Energy Center
Gas Turbines (Units 1 - 4) 189 Gas 2001
Combined Cycle 312 Gas 2004
Combined Heat & Power (CHP)
Domain CHP 4.5 Gas 2004

RMEC CHP (Dell

4.5 e} 200a
Children's Hospital) =

South Texas Project Electric

Generating Station
Unit Mo, 1 (16%) 1 Muclear 1088
Unit Mo 2 (16%) 1 Muclear 1989

Total Capacity owned

by Austin Energy B2
Purchased Power
LCRA Texas Wind Contract 10.0 Wind 1995
FPL Energy Upton Wind I, LR 767 Wind 1999-2001
RES Morth America ’
Swoctwater Wind 128.0 ‘Wind 2005
‘Whirwind Energy LLC 60.0 Wind 2007
Landfill
Gas Recovery Systam, Inc 4.0 Methane 1994- 2003
(Eoz r ol ) By 78 Landfil 2002-2003
Developmeants, Inc Methane
Solar (City, schools and Rebates) 289 Wind Thru 8/2008
Summer Peak .
300 Grid 2008-2010

Purchasas 2008-2010

Source: Austin Ener gAEResduaGuiddnineSAveiable: Ener gy . 0
http://www.austinsmartenergy.com/downloads/AustinEnergyResourceGuidaqudfissed: December
19, 2008, pg. 1.



Figure 2.6
Austin Energyods Power Generation
20032007)

Austin Energy Generation Mix by Fuel Type
Fiscal Year (October - September )

Fuel Type FY 2003 FY 2004 FY2005 FY 20005 FY 2007
Coal 400.5% 37.8% H.6% 20.7% 32.2%
Matural Gas & Oil 214% 20.2% 25.2% 27.9% 27.3%
Muclsar 19.4% 31.2% 27.9% 27 3% 25.8%
Renewable Energy 2655 2.6% 4.3% 5.7% 5.1%
Purchased Power 16.1%% 8.2% 2.0% 0.4% 0.5%

Source: Austin Ener gAEResdugaGuiddniineSAvadable: Ener gy . o
http://www.austinsmartenergy.com/downloads/AustinEnergyResourceGuidaquiésed: December
19, 2008, pg. 17.
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Chapter 3. DemandSide Management

This chapter describes the variety of demaii@ 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 @ngzt

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 aggresshiep
participation process to continue to broaden public and customer support.

The cost of power generation facilities 1is
utility can defer construction of generation facilities it and its customersasmoney.

Austin Energy (AE) has been committed to eefféctive demandide management

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

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

achieve further efficienciesn its recently publishedResource Guide: Planning for
Austinds Fut ur dordampleAEyoteR thateouctiomn ie reak demand

can be efficiently achieved through energfjosgncy and load shifting AE hasfound

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

costs of adding new power generationufsu st i n6s City Counci l p a
1999 t hat-effective toasérvafion pregtams shall be the firgirity in

meeting new | oad ¢r Dbedalse DSHprograme provitetthe of AE
| east cost option for meeting increased en
invest in any type of rebate program that they determine can be justified sro@cefit

basis for reducing demand or shifting peak dem&aA€ 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 equiphtestaluates

these new technologies to ensure that the costs and benefits presented by the producer of
the technology are accurate. A cbsnefit analysis is conducted to determine the

appropriate rebate that should be provided to customers for puiglaasiroperating

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 i@etions 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, downsiziagturning off electricityconsuming

equipment Making homes and buildings more energy efficient can be an inexpensive
alternative to meeting future energy demand. DSM programs save energy and reduce
emi ssions by figr eeni ng o fobenergy efficienghsatimgand pr ov
cooling systems and appliances, renewable technologies, and other technologies that
contribute to energy savings. Energy efficiency and conservation programs can reduce



carbon dioxide (Cg) releases, increase energy sdguprevent fossil fuel depletion, and
contribute to a sustainable, carbon neutral energy future.

Since 1982 AE has developed and enhanced o
comprehensive DSM programs to reduce an estimated 800 MW of load prioitthroug

2008 (seeFigure3.1). AE commonly touts that these demand savings heaxented

construction of a new baseload power pfaffiable 1.1 i st s AE6s current L
while Figure 1. 1 GCumyative Peak Demand SavingsEThe Austiyz 6 s
Climate Protection Plan set the ambitious goal of achieving an additional 700 MW of

savings through energy efficiency and conservation by 2@#feels confident that

their programs can achieve these goalswéier, 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 developavg energy efficiency and

conservation programs in order to achieve the 700 MW gba&.chapter will identify

the types of DSM strategies, energy efficiency programs, and demand response strategies
that AE already patrticipates in or could adopt to achgreater demand savings.

DemandSide Management: Energy Efficiency and Demand Response

DSM refers to fAimeasures taken by a uti
to reschedule electric usage for atmor e
minimizing the size and number of generating facilities or designing strategic load

g r o wtAdrording to Freb Yebra, whmanage#\E6 BSM programs, DSM consists

o f tilify initiatives which modify thdevel andpatternof electricity use by
customers '8 Clark Gellings, a leadinPSM analysthas defined DSMa$t he pl anni n
implementation, and monitoring of those utility activities designed to influence customer

c —
s -

use of electricity in ways that wilik, produ
changes in the time pattern and magnitude
under thaumbrella ofDSM include: load management, new uses, strategic conservation,

electrification, customer ge r'¢oweveriooen, and

defines it, the overall objective of DSM operations is to reduce the burden on the utility
to provide uninteupted power to its customers. Aas utilized DSM for approximately
two decades in one form or another, even when other utilities tegjiébecause of cost
efficiency pressures following the deregulation oérggy markets in the miéi990s.

Because AE6s electricity |l oad varies durin
reducing peak demand when energy supply systems face thesgmmatstraints.

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 bet wiags.Whigdemandgy 0 s a
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 genefaéiings and DSM



researcheKellyPar ment er n o DSM ptodrant can s pore the reed for

new power plants, the costs and emissions associated withféedsd electricity

generation are avoideBSM programs also teni generate more jobsd expenditures

within the regions where the programs are implemented, boosting local economies.
MoreoverDSMpr ograms can help reduce a country?o:
i mports, improvi*nhg national security.?o

Gellings and Parmentero t e DSMiemdmpdsses a process that identifies how

customersvill respond, nohowt h ey s h o u’fId otherenergspDSH is dot

simply a program intended to cause customers to conserve energy, by actions such as
reducing oneds t her moteavaeidrunsirgthé heatigg system i ng t
excessivelyRather DSM constitutes efforts to elicit change, often in the form of specific
strudural or physical modificationshataffect when and how customers use enefgya

utility responds to demand it sedksassure more capacity than use. Any flattening of an
energy peak means that additional generating capacity can be deferred.

Table3. depicts the range AEsurrentDSM programs and their associated costs to
implementA E 6 s rBaver rogram 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. Fimeial 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 menads Wwrue sl.diTnhge cifiogdreeeenf or ces cert
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 Austiny 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

AEngy | nef f iNew¥onkciynédoriexampleheenphasizes how Americans

can Awring savings from modest efficiency
examples such as Ainsulating homes, i mprov
concentratei aundry detergents to reduAseinpackagin
January 2009, the PBS progr&i®VAa i red a segment on Cal i for
commi t ment to reducing its dependency on t
Gamb | e, 0 hdacommertatoc highlighted how that state would achieve reduced

carbon dioxide emissions. The program cite
carbon emissions] wil/l come from increasin
Aprofil esffcortportaad ebe c o me®™ These exammlesehightight e f f i «

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) ofsTaoes not formally
consider energy efficiency as a renewable energy resource, their 2008 publication of the
Texas Renewable Energy Resource Assesfimelatvotes an entire chapter to the role of
energy efficiency program®. Pam Groce, the director ofrrewable 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 hydropow#r.She highlighted the new mardu® s ¢ | fldvioidingt h a t
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 measurdseoanomic sectors in

T e x & Figuvel.2depicts 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 Texelsiding some that

are already in effect such as rebate programs offered by Austin Energy.

Bestselling author andew York Timespinion writer Thomas Friedman advocates for

the role of energy efficiency programs in his 2008 bétii, Flat, and Crowded

Fri edman c¢ daisimpossible to stiess how iimportant improving energy
efficiency is and how great an impact it can have on mitigating climate change and
reducing our energy bisn o wW° A& continues to use aggressive rebate stratégies
encouage adoption of energy efficient technologies, claiming that their rebate programs
can reduceheelectricitycod to customers by between 20 and 30 peroéttie purchase

of materials to improve efficiency, among many other alternatives to achieve demand
reduction?® Gellings and Parmentétentify AE as an exemplar utility that has achieved
noteworthy demandavingsthrough its multifamily residential program and its Green
Building Program?! AE currently operates over 20 energy efficiency programs #rat ¢

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 aygpkaand other

electrical devicesOne way they can expect to do this is by exploiting the range of

technological tools to produce outcomes with lower energy resolimesxample,

Satesh Sainsi, an engineering developer, writes that technologies SMeb-hased

communication systems, as well as methods likedH, cellphones, pagers, and other

remote control devices, constitute a range of technology improvements that can

dramatically improve energy efficiené§Sainsi claims DSM measure such as these c

Abe achi¢ead hat heneost of B wikelisej Gelljingmew pow
and associates Greg Wi kler and Debyani Gho
EndUs e Ener gy Effi ci en aylydsoftelevertreparisthai pr es e n:
collectively see the opportunities for energy efficiexcien savings across three

categories: technical, economic, and achievable potential, with viable targets of 33

percent, 20 percent, and 24 percent respectively when extracted from programthacross
country between 2000 and 2083Their 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, riner than simply by changing the mode of consuming energy to a more
efficient, less demanthtensive means. Although the terminology is sometimes elusive,

AE has consistently differentiated how it
reducingdemands opposed to fienergy efficiency. O
Wor k, 0 AE senior analyst Fred Yebra includ

Small Business Efficiency, Green Building Program, Free Weatherization, Municipal
Conservation, and ADuct Sealing, among others, as examples of initiatives that achieve
conservational impacfs.Sometimes, conservation is achieved through market forces.

For example, during Summer 2008 as gasoline prices throughout the US exceeded four
dollars per gallonsome 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 ofan 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
actionsrequire voluntary participation by the customer. For example, efforts to
encourage commercial businesses to turn off their lights, such as in Austiskigh
complexes and businedense skyscrapers, constitutes an instance in which energy
requirementsire reduced, thereby lowering demand on the grid. One example is energy
education programs that encourage customer
removing cellphones and computers from outlets or using central powersawveif turn
switches whemhese 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.

Table3.3 details residential @ngy 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 consereaergy. 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 dfective method of conserving energy occurs by providingties price

feedback to customers regarding their energy use. Using monitors that would provide
reattime energy use and pricing information could stimulate changes in behavior that

could help taconserve 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. Stalng appliances and electronic equipment (equipment that is

plugged in but not in use) accounts for 5 to 10 percent of home electricity consumption.
Indeed, thredourths of the electricity used to power home electronics is consumed while
the products are not 2 Technmobges thatlaok dedude ofi p h a n't
eliminate phantom loads could also be a method of increasing energy conservation.



Demand Respons®rograms

The second major type of DSM activity consistslefnand response programs, also

sometimes referred to #sad managemenibad shapingf or load shifting?® 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 consump#meording toone DSM

analyst A Of all the wutil ity pbo§rdnsprovadedrthe ms, | oa
clearest benefits since they direct®hny redu
a 2004 report to theS Senate, the General Accountability Offioeted thafi De ma n d
response programs have saved millions of dollars and saue billions of dollars more,

as well as enhance reliability?in both reg

Generally, DR methodologies are utititpntrolled activities, meaning that their

application results from a centralized energy control capakaliinfluence 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 diredthptigh strategic intervention. Although

this description reflects the traditional model of DR, in the future DR programs might
assume a much more decentralized, custaented mode of application. Recently in
Austin, Austin Energy, The University oeXas at Austin, Environmental Defense, and
various commercial participants began the cooperative Pecan Street Project to redesign
the energy grid in Central Teximesenarggyt o a
price allocation. Among other ambiten t he pr oj ect seeks to
into Americabdés clean energy | aboratory, o
modernizing the grid from a centralized enetgaconsumer system into one

emphasizing the role of distributed energy, andgisutting edge technology to allow

the utility to price its dispatch based on prior agreements based on price ¥ighals.
primary objective is to find innovative ways of increasing how distributed generated
renewable energy is fed into the existing gyeagrid, 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 projeti.

St N
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Load shifting efers to programs that move electric usage from peak demand hours, such

as weekday afternoons, to a time of day that has lower electric déMaratder to shift

load,the utility can either control load directly or offer incentives to encourage users to
change their energy usage behavidt.has applied a range of techniques to achiexée

shifts Figure3.2 depicts six generic applications through which utilities have modified
energy demand to reduce peak loddsese methodsicludepeak clipping, strategic

conservatia (or strategic load growthload shifting, valleyilling, and flexible load

shape Di verse technol ogies can shift | oads,
Robert Mueller Energy Center that serves DellCHir e n6s Hospital. Thes
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®



While DR programs for commesdiand industrial customer classes abound in the

Electric Reliability Council of Texas (ERCOT) market, few opportunities for residential
customers exist. As far back as the h8@¥0s, utilities have conducted studies to

measure the effects of how centrgdtems can cycle residential waterater and air
conditioner load to reduce and/or shift peak demand without sacrificing customer
satisfactionTable3.4 lists the findings of several of these studies. New agpits 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 conjunettb 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 |twerapacity requirement

in an electricity market. A recent federal report advocates fully integrated, ineentive
based demand response programs.

Historically, DR has taken the form of direct load control whereby a system operator
coul d #Ai nt énrexchapge for same meenmticesuch 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 ahedding capability,

but rarely ted to the actual marginal cost of a given service interruption. More recently,
ERCOT has encouraged several load participation programs including thased

ancillary service Load Acting As a Resource and the corbas®d Emergency

Interruptible LoadService. 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 datdlany 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 shoytle load control that can be provided by

many small loads workg 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 controlleBR 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 agreéngent.3.3

demongtates the typical demargiipply 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 {sd@e3.5). When combined

with smart metering and usage information displays, the energy value gained from either
shifting from peak to ofpeak or eliminating consumption altogether can be much



higher® AE could provide its customers the price signaéytneed to make such
substitutions.

Pricing offers an opportunity to align consumer incentives and utility costs. Other
agreements, like bidlased or contradiased load shedding, have a tendency to average
costs over time and therefore distort the trogt 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 kilbwattof energy it

is hard to realize the behavioral shifts fronmcgminimizing 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, andljileome deadveight 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 tholeuse, reatime, or critical peak pricing tariffs

at the residential level iconjunction 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, anchataat fuel charge for all energy

purchased. While the block rate may capture the differences betwedondhsad

peaking plant operations cost, the fuel price is simply an average of the many different
fuel costs used i n AEé& suchmsysten, a opresumerrhastne on  f
incentive to reduce peak load and therefore lower total cost.

A basic timeof-use (TOU) rate structure attempts to partition the day intobiased

price blocks, where the cost for a specific block reflects the Gtisty c ost s of serv
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-pealkf hours.
Time-of-use rates have the potential to lower system demhanslufficient price signal is
applied appropriately to each time blo@lable3.5 lists findings from several studies that
have considered the effectiveness of TOU pricing. While TOU pricing more accurately
allocates cost tham constant price, the costs within a time block are still averaged and do
not necessarily provide a re#the price signal. TOU pricing has been implemented with
large commercial and industrial customers that have been outfitted with advanced meters
that an record differentiated consumption within the time block.

Realttime 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
marketclearing pricen the wholesale electricity market, while others may be based on

the utilityds actual mar gi nal cost for tha
aware of the prices ahead of time, with the method of communication being crucial to the
success of thprogram. Reatime pricing could shift consumption from peak to off peak,

or even reduce total consumptidrable3.6 lists the findings of several studies that have
assessed the effectiveness of-teak pricing on both peak deand reduction and total

energy conservatiotf; 3 3% 40



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 serviee 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 incrementaltcosof AEOGOs base [ oad plants.
(CPP) pricing program is an evetriven hybrid of the TOU and the RTP. When a
Acritical peako occurs, the normal peak ti

a very high price that reflectseimarginal cost of supply during that evérdable3.7 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. T
could be very valuable to AE.

A price-based demand response program pricingdcloe implemented prior to the
complete installation of advanced meterfig, u t ~ wi | | require restruc
system. Therefore, it could take several years to implement such a program.

Other Programs

Coincidingwith the release of its October@®Resource GuielAE implemented a

public participatonpocess, which it describes as ndes
the Util ity s®Douringtherearly dpyspfrDEM, pregsam analysts

frequently referred to the marketing aspect of DSMME6s DSM programs cat
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 orde to achieve its ambitious goad achievinganadditional 700 MW of peak

demand savings througionservation by 2020 AE will not only have to maintain DSM
initiatives it has already put in place, but veilso needo implementnew programs and
initiativesto accelerate savings 2007 AE projecte that it annually saved 65.4 MW of
required poweplant 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 loadd€s 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 mdbns of sulfur dioxide, and 37.3
metric tons of carbon monoxid@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 prograt time of initial participatiofl’



AE6s 700 MW goal of additional demand savi
new technologies, code regulation enforcement, automatic meter reading (enabled by the
smart grid system), and adjustments to thenigilbystem will be available in the future. It

is an open question whether AEOGs customers
increase efficiency or shift demand. Aggressive information campaigns have the potential

for increasing voluntary enrollemt in AE DSM programs. Additional prideased

demand response programs could also reduce demand and should be considered as AE
continues to develop its fAsmart grido and
owned utilities (I0OU) in Texas suggddbat 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 I0Us in Texas achieved apgpmately 170 MW of peak demand reduction in

2007 alone, exceeding the goals by 23 perent.

Enforcement of Austinds green building cod
estimates. In 2007, Austin adopted the 2006 International Energy Consei@atie

with amendments. This was the first step towards reachineenemgy 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 zeroenergy 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 éXpected.

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
comnercial 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 componentsa any longterm success in raising DSM efficiencies and demand
reductions. Austin could learn from citizen and stakeholder advice obtained throughout
theongoing public participation process in order to obtain the broadest public support
and prepare Aust citizens for likely increases in energy prices. Aggressive and regular
communication can alleviate or prevent resistance to chawgén should consider

hosting one of the more prominent DSM conferences held annually, such as the
International EnergyAssociation (IEA) DSM Summit, or similar highisibility seminars,

and enable as many Austin citizens to attend as express indergtin. 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 applidnces tha
meet the standards of Energy Star energy efficiency, such as the one offered in May,



2008 on a preliminary basis. The residential poirof-sale ordinance presents a model

for improving public participation in retrofitting residential structures, witbrenous

potenti al enhancement of energy efficiency
applicability to commercial and government structures.

Austin Energy consistently cites its objective of saving 700 MW of avoided power
generation by 2020. Althouglpecifically itemizing its tactical plan for achieving that
objective would undermine its competitive strengtharsigs other Texas utilities, this
target remains a generally conservative es
fully reflect the aticipated 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 consumbtidre most elusive
component of what can laehieved 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 energificiency 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
Admi ni st r a ttestonpacts af tostffectigefeaengy efficiency] programs often
coincide with p&rTheefbe, modulatipgecansumerdehavier, bivth
residential and commercial, to preclude the placement of demand on the system at its
most vulnerable p@ds (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 | oad demand model that wunde
as a city of atpical 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 reBape 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 pblic 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
significart savings by 2020 is real and worthy of serious anafysis.

One of Austin Energyds enduring strengths |
example by the commitment to-iagine the local energy grid, as it pursues a leap

forward to smart grid tectology 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 prokgelving is essential. The

hallmark of such a&ision 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
Au st i gréssive pnergy 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-ib8ited

energy reductions is through behavioral modification. The etyqlense 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 schedulesid 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 approacheshievang the 700 MW DSM

goal, there is a potential for expanding the savings significantly.



Figure 3.1
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Table 3.1
Aust i n Ener -SigedvanagemenaPnodgrams

Power Saver Commercial Power Saver Residential Green Building Program

Municipal and Commercial Power Partner Program Residential Program
Power Partner Programs

Solar Rebate Program Solar Rebate Program Commercial Program
Green Choice Program Green Chie Program Multi-Family Program
Commercial Energy Home Performance with Energ Residential Code
Management Services Rebate: Star

& Incentives

The Multi-Family Partnership  Air Conditioner Rebates Commercial Code
Program

Multi-Family Program Duct Diagnostic and Sealing Multi-Family Code
Load Profiler Compact Fluorescent Lighting

Energy Miser Vending Product Free Home Energy
Improvements (Weatherization

Onsite Commercial Energy Refrigerator Recycling
Audit

Small Business Rebatad Solar Loan Program
Incentive Programs

Online Energy Audit Online Energy Audit

Commercial Energy Product ~ Water Heater Timers
Guide

Appliance Efficiency Program  Appliance Efficiency Program
Clothes Washer Rebate

Cycle Saver
SourceA E , AEnergy Efficiency. o0 Online. Available:
http://www.austinenergy.com/Energy%20Efficiency/index.htA@cessed: July 26, 2008.



Figure 1.2
Projected Energy Savings
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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
AustinErer gy s Green Building program
Energy Star New Home program (developed by t
investorowned utilities)

Improve Performance of Existing Residential Dwellings
Standard Offer programdrograms administered by thet a t e & sowriedheleetric utidities to
provide financial subsidies to energy services companies and other organizations who perform
weatherization activities.

Energy audits

Proposed programs to provide homebuyeith greater information about theengy performance of
homes being sold

Federal Weatherization Assistance Program: designed feinkmme families and implemented by
Texas Dep oHousing and Community Affairs

Air Conditioning and Heating Systems
Rebate programs (egram). , Austin Energyds pro
|l mprove installation practices of equi pment

Education about GHPs, programs of municipal community purchase and leasing of ground loops.

he US

insta

Encourage AC distributors to stock more efficienteqmie nt (e. g., Oncor és AC Di s

transformation program).
Lighting
Buy down programs for compact fluorescent (CFL) bulbs

6 Chal | en dgrviropmentg Dedense 4nd invgleitinge nmyoid of b y
ses)f our | argest citi

CFL giveaway programs in lowencome neighborhoods (e.g., Houston in Summer 2008).
Photovoltaic Cells

Federal tax credits.



1 Rebate programs (e.g., Austin Energy)
1 Net metering policies that credit solar power injedted the grid
1 PV installer traning programs
Hybrid, Plugin Hybrid, and Electric Vehicles

Federal tax credits
Greater access to HOV lanes on highways

Commercial parking incentives (i.e., retailer proximity)

Source: State Energy Conser vat irategiefbrExplotthg A Ex ampl e
Energy Ef fi ci e presgnte®idgxasReéenawable Energy Resource Assessment 2008

December 2008. Online. Available:
http://www.seco.cpa.state.tx.us/publications/renewenergy/enduseenergyefficiencquessed: January

29, 2009.
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