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ABSTRACT

In 1982 the City of Austin chose to displace one conventional baseload
fired power plant with a 553 MW mix of alternative generation, conservation,
load management and innovative rates and regulations@ In the four years that
have elapsed since Austin adopted this ambitious goal, the programs have
evolved and matured to the point where they can be integrated into the electric
utilities load forecasting and generation planning process@ This paper
addresses the theory and practical issues of integrating conservation supply
into load forecast and power supply planning based on the experience of Austin
Conservation Power Plant programs0
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INTRODUCTION

In 1982 the Austin City Council adopted their municipal electric utility's
goal of implementing a 553 MW conservation and alternative generation plan to
subst itute for a planned base load coa1 fired power plant e The Conservat ion
Power Plant ;s a distributed and dynamic example of cost-effective demand side
managemente The programs in the plan cover not only demand side management but
also the potential of alternative generation, innovative rates, and regulations
such as energy efficient building codese The major focus of this paper is the
assessment of these demand side programs for load forecasting0

Primarily, Austin's programs are designed to promote the adoption of
end-use efficiencies by combinations of incentives, education and market
adjustments $ While the theoretical concepts of demand side management have
gained acceptance by public and private utilities and the agencies that
regulate them, the approaches used to achieve the projected conservation
potential require changes in technologies and marketing and require a continu­
ous focus on reliabilitYe This is especially so if the potential conservation
supply is, as in Austin's case, incorporated into the utility's load forecast
and generation plan@ The Austin Electric Utility and the City's Resource
Management Department have worked together to deve lop a variety of systems
approaches to monitor the impacts of the programs~ The key issues are validity
of the assumptions used in both the program assessment and the integration of
the programs into the utility's load forecast~

PRACTICAL ISSUES ~9fm«u.J_N£QRPQRATING CONSE ArION SUP~!-Y INTO AUSTIN1S LOAD
FORE

ion conservation supply into the load forecast requires that
ia conservation and efficiency programs to reduce consumption be

of a sufficient magnitude to be a factor in power resource planning and
operations~ For the utility, the programs must succeed to the extent that the
effects are predictable, measurable, and reliable over time. For programs to
be readily adopted by customers, we assume that they will reduce customer cost
immediatel are cost-effective, and have a reasonable payback period for the
customeris investment~ Predictability refers only to those measures and
technologies adopted and installed by customers or the utility that can be
measured using engineering estimates0 Those reductions in energy use that are
based upon changes in human behavior or reductions in convenience are not
considered in estimating the effects of Austin1s conservation load forecast
because they are voluntary and are likely to be unpredictable in both time and
duration~ However, even the use of accepted engineering calculations to
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predict the reduction of consumption due to improvements in thermal efficiency
or app 1iance efficiency may lead to overest imat ion of conservat ion impacts ~

(1~ )

STRATEGIES USED IN ESTIMATING AND EVALUATING PROGRAM EFFECTS

The assessment of the Conservation Power Plant Program occurs during four
periods in the program planning and implementation processe There is considera­
ble integration among all three stages of evaluation, especially through the
use of established tools and existing data bases* The four critical periods of
evaluation are:

1) Program selection and program mix phase

2) Program pilot or test phase

3) Annual assessments for load forecasting

4) Mature program evaluation~

The tools used in these assessments include surveys, customer data bases,
computerized analysis models, and actual metering data~

Ae Data Bases and S~rveys

Program specific data can be used to ana lyze many issues beyond those
related directly to the analysis and evaluation of that program1s
performance ~ For examp le, data gathered during the res ident ia1 energy
audits on recommended measures wi 11 be used in des igning new rebate
p'rogramse Customer and vendor surveys are also useful in developing
marketing techniques for new and existing programs~ The data bases
derived from actual program implementation are the most valuable re­
source~ The collection, compilation, and review of survey materials,
data bases, and their design are critica1 to both process and impact
assessments of the Conservation Power Plant programs~

B~ Computerized Planning and Forecasting Models

The Electric Ut i 1ity and Resource Management Departments use several
computer models in economic assessment, load forecasting, and generation
planning~ The departments share the existing tools and are in the
process of acquiring additional programs~ Forecasting tools and comput­
erized economic and energy use models are useful in all evaluation
periodSe The potential use and quality of results from these tools are
based entirely on the quality of available data; accordingly, Resource
Management and the Electric Utility continue to refine data base inputs
used by these computer programso
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c@ ~~ild;ng Energy Use Analysis Programs

Several detailed computer programs are used to predict residential and
commercial building energy use.

These programs fill a variety of needs for conservation program assess­
ment and evaluation including:

l@ Determining cost/benefits of specific retrofit recommendations

2. Predicting kilowatt and kilowatt-hour savings of energy saving
products and designs

3. Determining ubaseline u buildings for residential and commercial
sectors@

D~ Metered Er~gram Savings

Severa1 strategies are being deve loped to meter conservat ion and load
management programs in an attempt to obtain empirical evidence of actual
demand savings. The strategies are determined by the individual conser­
vation program's goals, objectives~ Ideally they include control
groups and pre-and post-program analyses. The results from metering are
suitable for evaluating programs already in place as well as estimating
the impacts of potential future programs~ The major objectives for the
metering efforts are:

10 To measure the amount and time of demand (kilowatt) savings from
conservation programs for the whole building and/or specific
end-usese

2~ To determine from the metered data which end-uses are being reduced
or shifted off-peak~

3@ To determine which customer classes, building types, and appliances
offer the best targets for demand reduction@

The first phase of program assessment takes place during program select;on~

This process is not described in depth in this paper, however, the reader may
refer to Volume I of Austin1s Conservation Power Plant Plan0 The process is
briefly described in the flow chart presented as Figure 2e

During this phase, the pre 1iminary assessments of program penetrat ion
rates, engineering estimates of kilowatt and kilowatt hour savings and budgeted
program cost are made~ In addition, the program is analyzed for cost-effec­
tiveness using a version of the Ca 1iforn;a Standard Practice Cost Benefit
Model~ Once a program has passed these preliminary tests, it is budgeted and
included in the development of the load forecast~
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FIGURE 2
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The second through the fourth phases of program assessments depend on the
integration of all the types of program monitoring and evaluation tools. These
include: surveys and market analyses, customer data bases, computerized
planning and forecasting models, building energy use analysis programs, the
integrat ion of metered program sav ings and interna1 process eva1uat ions and
auditing@

CONFOUNDING ISSUES IN PROGRAM ASSESSMENT

The dynamic nature of program part icipat ion, varied customer characteris­
tics, and the nature of program savings highlights the difficulty of gathering
definitive estimates of the impacts of the conservation and load management
programs. Yet, this is critical if we are to rely on the inclusion of conser­
vation savings into the utility·s load forecast 0 All mature (two years of
program operation) conservation programs are thoroughly evaluated for processes
and impacts, including weather corrected analysis of billing data@Austin's
programs are only just now beginning to collect metered end-use data on program
effects~ These empirical data will greatly enhance our ability to rely on
programs for actual energy use reduction~ Nevertheless, any evaluation strat­
egy, no matter how comprehensive, is subject to inherent limitationso Some of
the confounding factors that cloud our efforts to predict and evaluate program
impacts include:

10 Drawing conclusions from program results may overlook non-program
factors that contribute to the results@ For example, comparisons of
program participants with non-participants may be obscured by the
fact that most participants are a self-selected group~ Conservation
and load management program participants tend to have higher income
and education levels, own their own buildings, be responsible for
paying their own utility bills, and have greater awareness of energy
issues and economics then non-participants& These differences would
yield different consumption patterns even without the effects of the
program *

2~ Savings may not be attributable only to the programse Other key
factors which may be affecting usage patterns include weather
condit ,increases or decreases in ut i 1ity rates, conservat ion
measures taken outside the programs, and changes in residential or
commercial building use over a period of timee Some of these factors
are measurable in evaluations of weather corrected billing data~

However, for new programs they are difficult if not impossible to
estimate@

3@ Determining pre-program characteristics and practices suffers the
flaws inherent in self-reporting; the respondents often do not
remember after-the .... fact pract ices, and they are inc1i ned to report
what they think the questioner wants to hear~
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4~ Energy efficiency techno logy is extreme ly dynamic and the programs
are designed to be flexible enough to adopt new technologies as they
come on the market$ An example of this is the incorporation of high
efficiency florescent bulbs into a lighting program in mid-year. As
a result, the savings estimates and penetration rate change dramatic­
ally 1&

5. It is difficult to perform pre- and post .... program comparisons on
individual participants of programs addressing new buildings, a major
thrust of Aust in D s conservat ion programs ~ During the construct ion
process, energy use analyses could be conducted using original
bui lding des ign versus energy efficient des ign @ Thi s process is
expensive and cost-prohibitive.

Notwithstanding these limitations, the assessment and evaluation tools
described are used to conduct several levels of program assessment and evalua­
tione On-going program operations are monitored to provide periodic analysis
of individual program pace, cost and penetration, and these factors are often
used as management too 15 to improve program de 1ivery $ The aggregate progra'm
results are considered valid enough to use in the utility·s load forecast and
generation plans@

INTEGRATING CONSERVATION INTO THE LOAD FORECAST

While the Austin Electric Utility1s 1982 Generation plan included an
imate of the effects of conservat ion, alternat i ve generat ion and bui ld i ng

code changes, the actual predicted effects of conservation and load management
programs were not included until the 1985 Load Forecast. The 1985 Load
Forecast also incorporated the use of residential end-use and econometric
energy mode 1s to project long term sa les to energy customers 0 The forecast
itself is presented as a range derived from varying assumptions of economic
growth and the impact of the programs0

Three levels of economic and demographic growth were projected:

1@ High-Higher than recent economic and demographic growth; 507%
compounded annual growth,

2$ Mid-Range-Continuation of recent growth trends; 5~4% compounded
annual growth, and

30 Low-Lower than recent econom ic and demograph i c growth; 4 It 9% com­
pounded annual growth 0

(See Figure 2)

8.39
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Each of these forecasts included assumed effects of price induced conserva­
tion, or the attempts by customers to conserve energy as a response to
increasing prices of electricitYe

The three levels of econometric and demographic growth for Austin were
derived from historic data from the utility including fuel prices, income,
weather and numbers of customers as well as historic peak demand~ These
projections were fed into the end-use models and validated using actual
electricity use from 1980 to 1984.

The impacts of the conservation programs were modeled by developing a range
of high, medium and low penetration rates for the combined programs. The
effects of the varying ranges of conservation impacts were applied to each of
the three levels of economic growth, resulting in a twelve line forecast
(Figure 3) with compounded annual growth rates ranging from 4~9% to 5.7% per
year &

Developing the high, medium, and low ranges of the conservation forecast
was largely based on assumptions as we had only two years of program participa­
tion to work withe Many of the programs included were barely out of their
pilot phases, some of them were only on paper@ The mid-range projection
represented our best bet based on existing and planned program assessments
developed for the Conservation Power Plant Plan@ A worst case, or low projec­
tion, assumed that only 75% of the estimated mid-range forecast would occur due
to lower participation@ For the high range we estimated a 25% increase in the
number of participants for each programe (Figure 4)

RECONCILING THE FORECAST WITH THE REALITY

The actual demand usage for the Austin's Electric Utility for the period
foreca in 1985 was 1320 :'1We This exceeded the utility staffs projection by

20~,:wJ The actual amount of conservation supply generated during this
per e very near our mid-range projection * Figures 4 and 5 show the
projected high economic growth forecast incorporating the mid-range conserva­
tion forecast~ The term actual is applied rather loosely in this case, as it
is not based on metered program data& Rather the savings are based on statis­
tical deri from weather corrected billing data of previous
program participants0
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FIGURE 4
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CONSERVATION AND
SAVINGS (

SAVINGS BASED ON:

YEAR Low Economic High Mid-Range Low
Participation Participation Participation

1985 31 18 6
1986 12 12 11 56 38 21
1981 18 18 17 85 61 37
1988 19 18 18 115 85 54
1989 20 19 18 148 110 72
1990 21 20 19 173 129 85
1991 22 21 20 195 147 98
1992 23 22 2 217 165 112
1993 24 23 22 239 182 125
1994 26 24 23 262 200 138

.."
1-1

1995 27 25 24 284 218 152 en
c:

1996 28 27 25 309 238 167
:::0
rr1

1991 30 28 26 334 258 182 01

00 1998 31 29 27 359 278 197
0 1999 32 30 28 384 298 212
~ 2000 34 32 29 409 3i8 221w

2001 35 33 30 434 338 242
2002 37 35 31 459 358 257
2003 38 31 32 484 378 272
2004 40 38 33 509 398 287
2005 42 38 34 534 418 302
2006 44 40 35 559 438 317
2007 46 42 36 584 458 332
2008 48 44 37 609 418 347
2009 50 46 38 634 498 362
2010 52 49 39 659 518 371
2011 54 51 40 684 538 392
2012 56 53 41 709 558 401
2013 58 55 42 134 518 422 a
2014 60 51 43 159 598 437 rn

OJ
0

(a) 25 MW of conservation savings have been achieved through 1984~
;0

Notes: )::::I

(b) The City of Austin El ·ctric Utility is currently committed to 121eJ MW of generation from
:t:

a
alternative fuel sources, provided from: )::::I

(1) Valley View Biomass - 2 Units, 49 MW each (1986 + 1981) (3) Refuse Plant, 20 MW (1988)0 ::c
r-
Arn
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Figure 7 below provides a comparison of the predicted savings with results
from actual program part;cipants~

FIGURE 7

% DIFFERENCE
PROGRAM PREDICTED MID-RANGE MW ACTUAL MW

Residential 3051 MW 3987 MW 10%
Audit/Loan

Appliance l2@39 MW 14014 MW 14%
Rebates

New Home 949 MW 028 Mt4 (43%)
Rating

Commercial 1917 MW .77 MW (34%)
Lighting

Municipal 058 MW &04 MW (93~' )
Program

As Figure 7 clearly shows, we were able to forecast penetration rates and
savings for the mature programs - the Residentia 1 Audit/Loan program and the
Appliance Efficiency program - within 10-15%0 However, our abilities to
forecast for the pilot or newly instituted programs ranged from poor to
abysmal@ This only points up the need for extreme conservatism in predicting
the adoption and savings in new programs~

CONCLUDING REMARKS

Predi ing and measuring the impacts of conservation and load management
programs are difficult problems for a variety of reasons including varying
ranges response and behav ior, the range of weather effects, and
rapid changes in technology~ An additional key issue is the need to sort out
natural market induced and price elasticity effects from program induced
conservation supplY0

methods analyze the impacts of the programs need to be incorporated
early in the program plan0 If possible, baseline assumptions of conservation
or efficiency investments by consumers need to be estab1i shed before program
implementation0 There is a considerable range in methodology and costs of
various levels of monitoring and evaluation9 However, as the savings of the
programs continue over time and their impacts are included in the forecast, the
care and attention paid to reliable program evaluation becomes critica10
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