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There are 2,017publicly owned utilities in the United States that provide electricity to approximately 16 
million customers nationally, or 14% of the country's 113 million utility customers. Accordmg to data 
prepared by the US. Department of Energy, only 20% of these utilities operated demandside 
management (DSMJ programs in 1992. Because of the large number without E M  programs, we 
thought it might be worthwhile to understand some of the factors that have c a d  DSM programs to 
be developed at those utilities that have excelled in its implementation 

This report is fundamentally based on five case studies of publicly owned utilities that have had 
marked success with demand-side management. IRT Environment staff visited Austin, Texas; 
Burlington, Vermont; Sacramento, California; Seattle, Washingtow and Waverly, Iowa to try and 
uncover the ingredients that led to each city's success with E M .  

In Austin, a nuclear plant settlement originally funded what has now become one of the nation's 
leading publicly owned utility DSM programs. Burlington Electric Department has had success with 
DSM bolstered by a progressive political envirorunent with a focus on social pmgrams. Sacramento 
Municipal Utility District (SMUD) is a case study of a significant utility turnaround. Because of 
problem at its Rancho Seco nuclear power plant, SMUD was forced to raise rates several times and 
was suffering from a lack of public confidence and a demoralized staff. By investing in demandside 
management, SMUD was transformed in a matter of five years and has become a ~ t i ~ d  DSM leader 
and a prominent promoter of renewable energy resources. Seattle City Light shows that utilities can 
effectively offer DSM services in regions characterized by low power rates. The case study of Waverly 
Light and Power demonstrates what an average-sized publicly owned utility can accomplish with 
limited staff and resources. 

In an attempt to uncover any requirements for successful DSM, a set of indicators were identified that 
seemed to be conducive to the success of DSM programs. On the opposite page is a matrix showing the 
seven attributes and the utilities to which they applied. Local political support appear4 important to 
all of the utilities, but as the report presents, this support can come from a variety of means. Other 
attributes identified were important at only some of the utilities. High rates, a variety of economic 
drivers, environmental awareness, state emphasis, largesized utilities, and internal champions we= 
all recognized as helpful, but not necessary, ingredients to successful DSM programs. 

The main findmg of this report is that no specific set of prerequisites are necessary for effective DSM 
programs. Based on this result, the opportunity exists for many other publicly owned utilities across 
the country to develop successful E M  programs for the benefit of their communities. It is hoped that 
through the examples set by these case studies, other utilities may idenhfy the attributes they cunwtly 
have or could develop in order to succeed with their own DSM programs. 
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C O W ~ O N S  & ACRONYMS 

All dollar figures presented in this report reflect nominal dollars (unlevelized) for the years reflected. 
Annual savings refer to the annualized values of increments of energy and capacity installed in a given 
year (the first full year effect of the measures installed in a given year). Cumulative savings qxesent  
the savings in a given year for al l  measures installed to date by the program 
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CHAPTER 1 

INTRODUCTION 

The primary purpose of this report is to present an analysis of case studies of publicly owned utilities 
that have made cost effective investments in demand-side management (DSM) and which have had 
marked success to date’. Through this analysis we hope to detennine some of the factors that have 
contributed to their success in order to help idenbfy other utilities which may be strong candidates for 
future DSM program development. 

While many investor-ownd utilities have not yet implemented DSM programs and thus also have the 
occasion to exploit this resource optio~p, public power utilities appear to have an exceptional opportu- 
nity based on their charters. Publicly owned utilities can focus first and foremost on their customers, 
who are in fact their owners. This clear link between utility benefit and customer benefit presents itself 
as an opportunity for publicly owned utilities. 

To cany out the scope of this project, IRT Environment staff first sought to identify publicly owned 
utilities that have had success with DSM. To that end, IRT hvironment conferred with staff at Oak 
Ridge National Laboratory and at the American Public Power Association, and conducted a limited 
number of telephone calls to leading public power officials seeking “clear winner” programs. Rather 
t han  a scientific exercise with specific selection criteria, final selection was instead based on utilities’ 
reputations with demandside management. From a list of two dozen utilities, five utilities were 
&QS€!n. 

IRT Environment then visited each utility for hyo days during the fail and winter of 1992-1994. At each 
utility carefully planned visits resulted in comprehensive meetings with DSM program staff, including 
planners, implementers, evaluators, and senior management. Field visits were conducted in each city 
as well, providing an important complement to extensive meetings at the utilities” headquarters. In 
addition to formal interviews at each utility an effort was made to interact informally with utility 
personnel. These meetings added greatly to IRT Environment’s understanding of the political and 
social forces at work in each community. 

While IRT Environment focused on the site %its and exemplary DSM programs at publicly owned 
utilities, Oak Ridge National Laboratory prepared an analysis of average conditions related to DSM at 
publicly owned utilities. Using the Energy Information Administration’s EIA-861 database described 
later in the report, O N  provided a snapshot of the state of DSM at the nation’s publicly owned 
utilities. In addition, ORNL research in the Southeast uncovered some of the key barriers to E M  f a d  
by these utilities. 

“Demand-side management refers to utility-led programs intended to affect the timing or amount of customer electriaty w. These 
indude energy efficiency programs aimed at reducing the energy needed to serve customer needs and programs that shift eIectriaty 
demand to reduce peak loads or to make more economic use of utility resources.” US. Congress, Offie of Tahnology Assessment, 
Energy EfFCiency: ChaJlmgfl nnd Opprtunitics fm EZectric Utilities, OTA-E-561 (Washington, DC US. Government Printing Office, 
September le93), p2. 
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CHAPTER 2 

Publicly owned utilities 2,017 

Federal power agencies 10 

Rural electric coops 943 

THE STATUS OF DEWD-SIDE MANAGEIMENT EN 
THE UNITED STATES 

62% 386.8 14% $24.44 13% 

1 Yo 221.04 8% $13.16 7% 

29% 55.2 2% $1.88 1% 

A) THE STRUCTURE OF THE U.S. ELECTRIC UTILITY INDUSTRY 

Before presenting data to illustrate the status of DSM in the United States as a whole, and the 
differences between investor-owned and publicly owned utilities, a quick review of the structure of the 
U.S. electric utility industry is in order. 

There are four basic types of utilities in the United States: publicly owned utilities, investor-owned 
utilities, federal power marketing agencies, and rural electric cooperatives. This report focllses on 
publicly owned utilities including state and municipal utilities. Of the 3,232 total utilities in the United 
States, fully 62% or 2,017 are publicly owned.z Publicly owned utilities, however, sold only 14% of the 
total electricity and earned only 13% of the total income. Jnvestor-owned utilities, on the other hand, 
are few in number but sell threequarters of the energy and earn nearly four-fifths of the total revenues. 
In 1992, all utilities in the United States combined to sell 2,763 TWh of electricity for a grand total of 
$188.5 billion. Publicly owned utilities sold 386.8 "h of the total and earned revenues of $24.44 
billion? 

- - ~ 

Totals 3,232 

U.S. ELECTRIC UTILITY Number of Utilities / NVh Sold / Revenue in Billions 
INDUSTRY IN 1992 Percentage Percentage / Percentage 

100% 2,763 1 100% $188.50 1 100% 

_ _  ~ 

Investor-owned utilities 262 1 8% 2,099.9 I 76% $148.52 I 79% 

* Several sources provide conflicting information on the number of publicly owned utilities. While EIA-861 claims 2,R56, AF'PA claims 
2,029, and in other documents EIA daw 2,017, the number presented herein for 1992. 

Energy Information Administration, Ekchic Power Annual 1992, DOE/EIA-CG%('Z), (washington. Dc: U.S. Government Printing 
Office, January 1994). 
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B) THE NATIONAL IMPACT3 OF D E W  ANAGEMEN 

s DSM %with DSM Capacity 
Programs Programs 

Investor-awned utilities 142 55% 1 .l% 5.3% 

Publicly owned utilities 40 1 19.5% 1.2% 

Data horn 1992 shows total savings of 31 .savh-¶gs of 32>9m Mw, 
equivalent to 1.2% of national electricity use and 6.0% of peak deanand. Private utilifi 
total sales though energy efficiency programs or 24,000 GWh# while public utilities 
7,800 G W .  Peak demand savings, w 
more significant as private utilities 
fact that publics outstripped private utilities h terns of gy and d e m d  savings, the public 
utilities did so at less overaPl cost in tern of a percentage of ~ Q S S  reveiiues. Private utilities spent 9.4'/0 
of their total revenues on DSM, while public utilities spent only 8.9%. 5 

are largely the result of load management pro 
d and publics saved 9.9% 
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THE STAWS OF DSM AT PUBLICLY OWNED UTILITIES 

A) PUBLICLY OWNED UTILITIES IN FOCUS 

Publicly owned electric utilities are nonprofit local government agencies established to serve their 
communities and nearby consumers at cost, returning excess funds to the consluner in the form of 
community contributions, economic and efficient facilities, and lower rates. Publicly owned utilities 
include municipal utilities, public power districts, state authorities, irrigation districts, and other state 
organizations.6 Federal utilities and electric cooperatives are not included in this study. 

There are 2,017 public power agencies; in the United State, about ten times as many as the investor- 
owned utilities, and most of these are very small. Of these publicly owned utilities, almost 1,700 sell 
less than 200 GWh, equivalent to an average load of less than 25 MW. Many of these serve towns or 
small districts and have average annual revenues of $2.5 million 

NUMBER OF PUBLICLY OWNED UTILITIES BY SIZE 

.- 900 -- i 
750 +------- -----67--------- 

600 

450 

300 

150 

0 

193 
141 

10 - 50 50 - 200 200-500 500 - 2500 >2mo 
GWh Sales 

Energy Information Administration, Ekctric Power Annual 1992, DOE/EIA4348(92), (Washington, Dc: U.S. Government Printing 
January 1994). 
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Despite the large number of relatively s 
generated and sold by the largest publicly 
2% of utilities in size. These have average sales of ahnost 8,,ooO GWh 
denland of almost 900 MhMr and an average annual revenue of $395 

Antonio; state-owned agencies byat wholesale power to other utilities such as the Mew Yark Power 
Autharity; and coalitions of municipal utilities that jointly own and operate large generating plants. 

ed util_ities. Over 57% of the electricity is so 
izting arp average md 

me of the larger cities in the United States such as Los hgeles ,  Seattle, Memphis, and 

The next smaller grouping of utilities 
the market and account for another 23 
across the country. However, their average m u a l  revenue is  over $56 million, 

B) DSM AT PUBLICLY OWNED IJlTLD'TES 

There are two key sources which provide infomation on the state of D§M at &licly om& uaties. 
Fist ,  each year all utilities that sell more than 120 GWh annually are required to report data to the EL4 
on Form EIA-861, including irPfomtion on sales, power generation, number of customesl as well as 
detailed idonnation on their E M  programs. The latest info 
indicates that 401 publicly owpled utilities (or 19.5%) currently ha 
sell less than 120 GWh are not required to rep 
reporting were these small utili ties wlzo rep 
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Second, in 1991 the American Public Power Association (MPA) surveyed its members regarding 
DSM.8 "Demand-Side Management in Public Power: The Quiet Revolution," provides insights into 
the state of demand-side management at utilities including those which sell less than 120 GWh of 
power annually. The survey found that 408 publicly owned utilities operate DSM programs. (It was 
this survey that prompted the EL4 to change its Schedule V requirements for 1993 to cover utilities of 
all sizes.) APPA found that 56% of the utilities with DSM programs, or 227 utilities, use an integrated 
resource planning process, often providing justification for DSM expenditures through cost effective- 
ness analysis. 

According to the APPA survey the most popular DSM programs run by public power agencies have 
consistently been energy audits and load management programs. Energy audits provide a time to 
identdy opportunities for efficiency and to promote other programs, such as load management 
programs that shave peak demand. h a d  management programs have resulted in impressive partici- 
pation levels in public power. Utilities with programs report an average 25% participation rate in both 
air conditioner/heat pump and water heater direct load control programs. APPA found that the 
average small public power utility is able to cut its peak demand by 21%. These utilities are able to 
enlist the cooperation of well over 90"/0 of their customers, often completely in the absence of customer 
incentives. 

NUMBER OF PUBLICLY OWNED UTLITIES WITH DSM PROGRAMS 

800 r-------------- I__- 

700 
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1 00 
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e1 0 10 - 50 50 - 200 200 - 500 500 - 2500 

GWh Sales 

A greater proportion of large publicly owned utilities have DSM programs than small utilities. Fully 
70% of the largest utilities have active E M  programs and of the top 20 largest publicly owned utilities, 
ranked according to sales statistics, only two did not have E M  programs in 1992. APPA's data 
reinforces the point that the largest public power agencies are active with demand-side management 

American Public Power Association, Demand-Side Mnnagement in Public Pmuec The Quiet Reuolution, January 1992. 
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atid that public power agencies with D3M program represent 57% of retail ele&ic sales in ptllcpk 
power? 0i-1 h e  other hand, the MPA suivey found little C O I T & ~ ~ I  on the percentage of g~oss 
revenues spent on DSM by utility size, suggesting that of the survey ~spondents with E M  propam 
fiere is not a simng s ~ ~ l a t i o r a  lbcr 

Che of the direct effects of utility size relates to &e n n b r  of staff that can be devoted to DSM. Staff 
small utilities. 
,ooo meters1 to 

customer-metes, to 39 for umties with greater 

activity and utility s ix .  

size varies with utility size and has been a key b d e r  to the implementation of 
APPA reports that DSM staff sizes range front less than one for utilities with le 
about one E M  staff person for utilities with 15 
than 100,MX) customer meters. DSM employees at smU utilities often have 
the smallest utilities report a fraction of M-time equivalent devoted tu ene 

The most broad-based support for TIS35 at publicly owned uti9itics in m y  state was in Iowa where 49% 
of the utilities had E M  programs. A number of other sfates alrs~ have a wide proportion of utilities 
with programs of some sort. Percent of PQUs with DSM Iproguxu; by State (g.91, shows that E M  
program5 were active around the country, with most widespread support (in t e r n  of percentage of 
utilities) on both coasts and the upper Midwest. Percent of POU Revenues 
adjusts the data for relative spending as a percentage of utility ~ v e n ~ i e .  I 
the Pacific coast were the most active overall in EM. Qther states with 
one or two utilities actively involved with E M  p 
none. Many states had no publicly owned utili 

According 40 EIA, Oregon leads with 2.4% of publicly o m &  utilities’ revenues spent on 
Washington is next with 2.0% of revenues and GiifoKLia publicly o w c j  utilities spent 1.5% of 
revenues. In Oregon, of the 17 municipals in the database, sevm have E M  programs and five of those 
seven spent more than 2.5% of revenues. The City of Eugene represented over t h r e f o h  of the total 
spent on DSM and spent almo5t 6Yo of their revenues on E M .  

h Washington, only 11 of the 43 public1 
1992. However, the three largest utili& 
Tacoma, all reported signhcant E M  hgeles# a medim-sized utility with revenus 
around $20 millionf spent over 5% of revenues on DSM. 

By far the mast active of California’s publicly o m d  utilities was %cramento M d ~ p a l  Utility 
District ( S m ) ,  whkh spent Q W ~  6% of revenues on DSM. SMUD is pro 
this report. Lss Angela m d  Palo Alto allso had relatively large program spending almost 1.17% and 
1 .%YO of revenues, respectively. The rest of the 50 California publicly o m d  utilities showed smUer or 

tilitis in the database rep0 

no DSM p r o g m .  

ES OF DSM PROG 

In t e r n  of types of programs rn by publicly 
E M  program hto ener 
needed), and actual peak reC8uction gCW that were sa 

Bamy Moline, Manager, DemandSide  program^ American Public Power Asaiatim, personal m m d c a t i a q  March 1994. 
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PERCENT OF PQUs WtTH DSM PROGRAMS BY STATE 
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residential md commercial sxtors of publicly owned utililiios 
programs. These include activities such as weatherization, water heater wraps, efficient lightin 
high efficiency appliances. 

Capacity savings are a very important aspect of E M .  Cker 6.37 $ulw were ~ o t e ~ ~ ~ l ~  avaipahi 
publicly owned utilities imz 1992 through such programs as direct load control or hkrrcnptible loa 

reported E M  propms. In the industrial &or, the greatest DSM effect is the 
load programs and other load management programs. These involve utilities h t emphg  power to 
customers who have volunteered for the programs m d  receive lower el 

The Southeastern Power Adinhistration polled its utility cmstomers in the s w e r  of 1993 as to their 
DSM programs. They fourid that the ten most prevalent progrm, starting with the most popular 
program, were load control devices on appliances8 voltage reduction technologies, heat pump 
programs, high efficiency lighting, street Lighting/high efficiency lighting large system load 
rnent, home energy audits, timeofday rates/interruptible rates, cogeneration, and new comtmc- 
tiOIX1O 

the result of energy efficiency 

a w e  not all of this reduction was needed, actual peak produ~%on was reduced o 

dty prices in return, 

These represent a mixture of energy-efficiency programs and load reduction programs, with the latter 
being the most used. The first two on the list are used to reduce load during 
reduces energy use, but especially during times of peak bad (ak-condition 
utility has stated, utilities are mainly looking at peak reduction but are also concerned about ener 
use. For many program these two go "hand-in-hande'J 

FWE CASE STUDlE Number Qf Generating En s RankAmong 
VIEW (1992 DATA) Customers Capacity (MW) POUS 

1. Austin 
__ 

276,008 2,420 7,129 
... 

19 

2. Burlington 1 8,000 9 32 206 
~~ -~ 

2,155 8,479 14 3. Sacramento 

4. Seattle 333,000 1,974 8,762 12 
. ._.____l_l__ ..I-. _I_-.. __^_I__ 

5. Waverly 3,870 2 86 605 

O M 4  contacted a number of publicly owned utilities in the Scrzltheast to detemhe the reasoning 
behind the existence or lack of a E M  program. Those wi 
high cost of additional power from their suppliers, customer 
governing boards such as the city council. Those without p 
limited staff resources, insufficient expertise, lack of customer interest, and little push horn public 

Bill Stewart? Southeastern Power Administration, prsonal communicatian, Jmuary 1994. 
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offiaals. Many publicly owned utilities are very concerned with controlling rates and the adverse rate 
impact of many DSM programs came some aversion. 

The following section of this report presents five case studies of publicly owned utilities that have had 
marked success with demand-side management. They range from very large utilities with significant 
amounts of generation capability to a small utility that is very typical in size to most of the publicly 
owned utilities and which purchases most of its energy and capacity. 

Seattle City Light, Sacramento Municipal Utility District, and the city of Austin’s Environmental and 
Conservation Services Department all are in the largest of the six blocks (>wX, GWh) shown in 
Number of Publicly Owned Utilities by Size (p.5). These utilities are ranked numbers 1 5  14, and 17 
respectively in terms of the largest public power agencies in the United States. Buriington Electric 
Department is in the fourth of the six blocks (200-500 GWh) and is the 206th largest publicly owned 
utility in the country. Waverly Light and Power is in the third block (5o-200 GWh) and is 605th largest 
public power agency in the United States. Each of these public power agencies has different drivers and 
rationale for their DSM programs and tips on how they have made their programs a success. Their case 
studies are in the next chapter followed by the concluding analysis. 

11 





c 3 

SUCCESSIXJL P'IJBLICLY 0 
STUDIES 

While there are several facto= that keep demandside management strong in A stin, it vas the lawsuit 
settlement over the South Texas Nuclear Plant (STP) with $60 million earmarked €or energy conserva- 
tion programs that started energy efficiency there in 19%. DSM continues today for a number of 
reasom including the key role that has been carried out by Mike Myers, Diredor of Austin's &rgy 
Service Division (ESD) and his staff, the high education level of the people of Austin, their basic 
support for energy efficiency as a nesource option, and the resulting politiml support of the Austin City 
CoUnciL 

The most unusual aspect of Austin"s success with energy effiaency is that its DSM acfivities have not 
been conducted by the municipal utility. Instead all Dsh4 initiatives have been the responsibility of 
another City agency, the Enviromntal and Conservation Services Department and its Energy 
Services Division @ED). This split was originally made because the public was concerned that the 
utility would not pursue E M  aggressively. 

Bynow,energyefficiencyhasbecomeinstitutionalizedinA~~TheESDstaffkascPevelopedastrong 
rapport with many different grotzps in the community who support the angoing initiatives with 

AUSTIN 1993 STATIsTlCS 
Reserve Margin 53% 

Number of Customers 291,785 Average Electric Rates 

Electric Revenues $474.3 Million Residential 7.29 #kWh 

Energy Sales 6,967 GWh Commercial 6.86 @kWh 

Peak Demand 1,581 MW lndustriat 5.39 @kWh 

Generating Capacity 2,420 MW Government 6.11 M W h  
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energy efficiency a d  even “‘$rem building” for sustainability. Thus E M  has 
the Energy Services Division, but by olitical S U ~ ~ O &  that has resulted from the favorable 
attitude of the voters towards energy 

Austin, located in §ate’s capitol, strongly iraRuencing its social fabric. 
Federal, state, and local governments provide 27.8% of Austin jobs. State g o v e m n t  is the single 
largest employer in Austin with more than 20,000 empl at the University of Texas alone, Austin 
has a higldy-educated population and with 32% of labor force having 16 or more years of 
education, Austin ranks number one in this 

Austin had a population of 476,908 in 1993. mjor high-tesh compajnies in the 
Instrumentss, Motorola, and Dell Computer. Althou 
catalyst for fume growth in Austin, government 
in local employment. 

mtomers and earned revenues of 
$474.3 million. The utility‘s service territory encompasses 1 are d e s  within the City of Austin 
and 237 square miles of surrounding Travis and Willi 
residential customers was 7.29 $/kWh, 6.86 $/kwh for c o r n e d  customers, and 5.39 $/kwh €or 
industrial customers. 

Beak demand for 19!33 was 1,581 MW 
of 53%. This reserve margin has decre 
plant. (The City is a 16% owner in the %u 
MW of capacity to Austin but has yet 
electricity with sales for 1993 down by 
growth rate in terms of energy sales h 

r n t i ~ d l y  for cities (sf niore 

City of Austin Electric Wtility sold power to 291 

es. In 1993 the avera 

2,420 MW, creating a reserve mar@ 
ure of the STP nuclear 

previously provided 400 

992 the utility‘s rn 

‘s electricity comes from utility plants at least 
the Fayette Power p 

Decker Power Station is also a gas- 
photovoltaic installation at the Decker station, 

Power Mmt is a 

decommission the plant because of its 
has issued a request for pr uch capacity can be cost effectively 
supplied, the Holly street Utility with a stiU-respectable W!!O 
reserve margin. 

Incorporated in 1839, Austin operates under a Councill-Marrager form of govement with the City 
Council appointing the City Manager who is the chi executive officer of the City. 
The City Council consists of a Mayor and six corns4 theyearr staggered tern.  
The City Council is the direct governing body for the utility and its E M  branch lwa 
within the Energy %rvices Division. ?he City Manager‘s duties include the supewis 
departnaents. 

Austin’s residents are keenly involved in political issues and enviromen 
ranging from air quality to water to 1 

r 300 Nw of capacity 
be c l o d ,  leaving th 

use. There m also m y  
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including Greenpeace and other citizen action and ratepayer groups. The Sierra Club is perhaps the 
strongest of the local environmental action groups. 

The Histo y of Demand-Side ManugmzeMt 

In December 1973, the City of Austin was admitted to the South Texas Nuclear Project (Sn) with a 16% 
ownership share. Other project participants were Houston Lighting and Power Company, City Public 
Senrice of San Antonio, and Central Power and Light Company. The goal of the project was to license, 
constructt and operate two 1,250 M M J  nuclear generating units. There was much debate as to whether 
Austin should participate in STP. Although the public was opposed the City Council voted to 
participate. The City viewed the plant as a cheap, long term, reliable source of energy. Both units 
became operational by June 1989. 

In December 1981, project participants filed suit against Brown & Root, the firm responsible for 
building the twin reactors at the plant. The suit charged Brown & Root with substandard work and 
breach of contract A settlement was reached in December 1985 and Austin’s share of the settlement 
was $120 million to be paid over a seven-year period. Austin’s City Council designated $60 million of 
these proceeds to be used to fund Austin’s energy conservation programs which would be located in 
Austin’s Environmental and Conservation Services Department, Energy Services Division (ESD). ESD 
began its operations in 1986. (The other $60 million from the lawsuit was earmarked for utility debt 
relief .) 

Concwrently, in November 1981, the dtizens of Austin authorized City Council to sell its interest in 
STP- Austin has been trying to sell its share in the plant ever since but has been unable to do so. SI” was 
temporarily shut down in 1993 due to a poor operating schedule and may never reopen. 

Through 1991 the settlement was the sole funding for Austin’s energy efficiency efforts. Then in 1992 
the City Council decided to use the remaining unbudgeted funds ($30 million) which had previously 
been earmarked to fund energy conservation programs, to buydown the utility‘s outstanding bond 

AUSTIN DSM PROGRAMS 
_ _  ~ 

Residential 
Energy Audits 
Appliance Efficiency Program (AEP) 
Whole House Rebates 
Home Energy Loan 
Free Home Weatherization 
Multi Family Audits / Rebates 
Green Builder / Energy Star Rating 
Trees For Energy 

Gas Water Heater Wraps 
Furnace Rebates 
Free Home weatherization 
Combo Heater Rebates 
Space Heater Replacements 
Natural Gas Vehicle Rebates 
Commercial 
Commercial Energy Mgmnt. Partnership 
(CEMP) - Audits / Menu Rebates 
New Construction 
Gas Technologies 
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debt. The Council then requires the Electric Utility to h i d  energy efficiency progrm canid out by 
the EX.). Thus conservation funding is now 
a b u t  $11 million annually for ene 

ugh the utility's electric Ira 
ffidency programs. ("'he ament Cou 
between 1994 m d  2,002, or app 

ment capacity from both demand and supplysid 
to the Holly Street plant. The proposed budget for F9' 1995 is appmWtely $15 d i o n ,  with a goal to 
save 40 MW.) Without the jumpstart of hiding from the S P  settlementJ however, it is very amlikely 
that Austin would have been able to iniplement the scale of DSM program that it has. 

The Cumat status Demand-Side Matiagement 

Austin is clearly at a nexus in tern= of rescacuce 
there are several wild card issues 

the importarrce of DSM as a resource. Austin's 
in the next few years for tzvo reasons: First, the 
delays or problems lessening if not eliminath 
the possible accelerated closure of the Holly 
Austin. If these two scenarios occumd concurrently, Austin's reserve m g i n  could shrink ts exen- 

69 

h rapidy axad completely 

tially zero in a matter of years. Another factor relates to a downtown transmission bottle 
kV transmission line serving the inner city is overbwdened, a situation that must be bY 
increasing transmission capacity or reducing demand. 

Annual iture Annual Ca Savings 

..__ 
$4,140 

~ ........ ...... ..... ._ 
1986 

1987 $4,959 13.27 
....... 

198 $5,295 12.90 

19 4,990 21 .$I 
~~ ~ 

--II_ 

26.5 
....... - .._.. 

1991 $6,441 

$888 19.12 1992 

1993 $9,580 23-04 

$48,264 149.03 

I_-- 

- 

.......I__ ....... ..___ ......... 
Total 

Given these factors which jointly or independently will dramatically hipast Austin's resource we- 
nario, the City has begun its first integrated resource p h m i ~ ~ g  p 
Austin is a joint responsibility of the Bledric Utility md the 
through a cormnittee with representatives of h e  Energy %wit 



Electric Department. To date there have been few conflicts, largely due to the fact that City Council has 
passed the resolution mentioned above which is explicit about the City's long-term energy savings 
goals. The first IRP was intended to be completed by the end of 1993 but a great deal of staff time was 
required to deal with the potential closing of the Holly street plant, sothecoxnpletionciatehasasbeendelayed. 

Until recently program evaluation focused on peak demand savings only. NOW Austin can get 
emissions credits for avoided sulfur dioxide emissions from U.S. Environmental Protection Agency (a 
provision enabled by the Clean Air Act Amendments of 1990), pking Austin's interest in document- 
ing energy savings. In fact, Austin was the first municipal utility in the UNted States to get emissions 
credits from the EPA and one of the first five of all utilities in the country to do so. The current IRP 
incorporates energy savings into the planning equation, tying in well with the City Council's overrid- 
ing objectives for DSM which include avoiding additional capacity needs; promoting economic 
development through energy efficiency; providing environmental protection; and ensuring equity 
among customer classes. 

B. BURLINGTON, VERMONT 

Background 

At Burlington Electric Department several key ingredients have come together to support a strong 
energy efficiency program. Burlington# a progressive community with interest and involvement in 
energy efficiency dating back to the oil crises of the 197% has evolved into a leader among municipal 
utilities with regard to IRP and DSM due to a combination of factors. These include the election of 
progressive politicians beginning in the early 198Os, community support of utility E M  programs 
expressed through bnd issue approvals, the high priority that the utility has placed on energy 
conservation since the early 1980s due to its view of customels as "Consumer-owners," major power 
supply contracts that expire within ten years, and the high incidence of electric heat in the residential 
rental sector. 

Burlirtgton Electric Department (BED) serves the City of Burlington, Vermont (population 38,700 
including 8,000 students) covering a service area of approximately ten square miles. The utility, with 
160 employees has more than 18,000 customers of which about 15,000 are residential customers, 2,900 
are small commercial customers, and 700 are large commercial and industrial customers. 

BURLINGTOPS 1993 STATISTICS 
Generating Capacity 90 MW 

Number of Customers 18,000 Reserve Margin 51 % 

Number of Employees 160 Average Electric Rates 

Electric Revenues $32 Million Residential 8.81 tt/kWh 

Energy Sales 329 GWh Small Commercial 13.50 W W h  

Winter Peak Demand 60 MW Large CBI 6.94 qYkWh 
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In t e r n  of Bwhgton’s eledriciy gowth rate/ BED ene 

capacity of 90 MY4 (hiclmdirng pmd~ases) m d  a winter peak demand 
reserve margin of 51%. Of the 90 W available to BEE), approximately 
2 3 . 9 M W ~ o m t h r ’ B u r ~ ~ o n g ~ ; s ~ i n e p l ~ t ~ ~ c l 2 6 . 5 M W ~ ~ f x a ~ e ~ c N e ~ w ~ ~ ~ ’ a p  
The 50 M W  McNeil plant operated by Bwhigton Electric Department is one of the largest w 
generating stations in the world. 

In 1593, BED sold 90 GWh to the resideritid .sector, X9.S G-WB.1 to snaaU co rdd mtCpmeE, 216.4 
s These totd 

over 328.5 GWh, Residential sales d ~ c n ~ a s d  19% and s m d  c o m e h a 1  sales dgclr 0 . b t f Y O  fro 
1992 to 19993, while @&I and street lighting hcreas 3.9% and Q.82% respectively. The net t f f e d  was an 
increase in kWh ales of 1.9%. The net growth rate has d a a e  roughly I%, due n W y  to the 

economy, weather, aid EM. S comer&l customers pay the fighest rate for electricity at 13.5$/ 
kWh Large C&I clustomer rates are 6.9$/kWh while residentid customer rates are 8.S$/kWh. 
have increased 18% over the past four yeas, after remining stable for the sh years prior, 
i n m e w  is projected for the next few years. 

Unlike mimy municipal utilities, BED is regulated at the state level as well as the lwaX level with both 
the Vermont Public Service B Q ~  
ing policies and @Mines for utility 
Governor of Vermont. Un er Docket 5270, approved in 
r e s ~ u ~ c e  planning a q u i  
three years. The E B  niaintah the authority to approve or 

Burlington’s Board of Electric Conmhsione~ consists of 
Council for t e r n  of up to three years. Offe 
only pro-IRP and DSM but it aLw urged 
wanted integrated resource plans completed professionally md E M  implemented quidy. 

The chin  of comma for approving sate increases horn &e Citfs rcl of Electric Co ’ 

ers, to City Council, to the Vermont Public !Sewice bard. In general there have 
interveners in BED’S rate cases despite a series of rather large rate increasesm The rate mmases were 
needed largely because of d reases in revenues and the need to reduce ED’S short-term debt, as well 
as the ensuing recession and the McNeil plant debt. 

le sf Burlin@on strongly suppoa*t 
bond issue for $11.3 miUion earmarked for EM. This bond ap 
voters were warned by BED h a t  this would raise electric rates 

In 1983, Socialist Bernie Sanders narrowly won the Burhgon myoral race and then foste 
in the stpbldure of electric rates as well as mjor clpmges in City a- 
thee-@ were stiff rate w e s  in Burlington due to construction of the Mc 
Sanders was a strong advocate for the poor and to csauanteir the adve 

k a m e  a U.S. Representative for Venn~nt m d  irp 1989 Peter ClaveEe was elected a Bwk@on’s 

GWh to large comerciael and indus.Sria1 customers, and 2.7 GWh went to street li 

and Bwlirngton’s Board of Electric ComrmaSsioneEs e 
rations. The B B  comkt~ of three 

t for municipal utilities md re 

as proven by thek 0 
al OcClBpRed in spite of the fad that 

tially. In fact the direct mdt of 
approval was a rate ixnaeaw of 5.2%. 

hikes he sought to CSmStTd rent md d m e a x  electric bills €or the poor. 

Mayor. h k m  of BED’S E M  €oms, CIavelh? contirtmd the .!Mrne pofic5es. 
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The Hisio y of Demand-Side Mmagmwnf 

In the late 1970s BED reacted to the oil crisis and in 1980 a BED bond issue authorized $2.3 million for 
an energy conservation program that provided electric water heater tank wraps as well as water 
conservation measures. The program ran through 1984 with about 7,000 customers or nearly half of the 
City's customers participating. 

An energy-efficient building code was established in 1983. The utility also began providing Residential 
Conservation Service (RCS) audits in the early 198Os, offering audits and retrofits. The audits were free 
while financing for the retrofits was arranged with the contractors. More than 15,000 audits were 
performed statewide between 1980 and 1984. In Burlington a three-person audit team performed 
roughly four audits per day from 1980 to 1984. This resulted in approximately 1,200 audits annually 
and addressed about 9% of the housing stock at that time. Between 1985 and 1987 BED put one-half of 
the electric hot water tanks in the City under direct radio load control. 

By 1987 BED was watching with great interest the strong commitment by California utilities to IRP and 
E M .  BEDs 1988 Least-Cost Integrated Power Plan (I") reflected this interest, including E M  for the 
first time as a long-range power option. 

The Current Status of Demand-Side Management 

At present, BEDs nine E M  programs are designed and implemented by the Energy Services 
Department which has a staff of six. Neighbor!§ave provides residential efficiency services and 
includes the Smartlight compact fluorescent lamp leasing program. The Power Miser program pro- 
vides direct load control of about half of the water tanks in town. Heat Exchange provides incentives 
for customers to switch from electric space and water heating to other primary fuels. The Small C/I 
program, called Energy Advantage, provides comprehensive retrofits, Smartlights (leased compact 
fluorescent lamps), and Heat Exchange service to this traditionally hard to reach market sepent. The 
"Top lo" program is specifically targeted at BEDs largest customers, including the University of 
Vermont, though the program is not limited to ten customers as its name infers. Each customer p u p  
is also offered a construction program which provides incentives to designers and builders to exceed 
energy efficiency levels required by code. According to BED staff, this "something for everyone" 
approach avoids non-participants and cross subsidy issues. To determine the cost effectiveness of its 
programs, BED uses the Total Rmurce Cost test as required by the PSB and the Rate Impact Measure 
test as a secondary tool. 

BED DSM Annual DSM Annual Energy Winter Peak Capacity 
OVERViEW Expenditure (X1000) Savings (GWh) Savings (MW) 

1990 $907 3.5 NfA 

1991 $842 4.7 1.05 

1 992 $799 5.4 1.79 

1993 $954 9.2 2.63 

Total $3,502 22.8 5.47 
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Tom Buckley is the Direstor of Energy 
reports directly to BEWs Resource Management Director. BED also has prqy 
commercial and industrial program, its program for small C/I custs~ners~ 
programs. 

A driving factor for BED'S ESM success is the forthcoming 
Several major contracts are due to expire in the next 10 years 
to DSM as a resmrce. O f  the utilitfs w e n t  90 MW cap 
expires in 2083, a Hydra-Quebec contract for 11.25 
Merrhack (coal-Rred power plant) contract for 10.2 
almost 40 MW or about 44% of its c m n t  capacity in 
contract expiration (HydrsQuebec) by pur&as,sing 5 
deficit through DSM. 

es m d  1 ~ s  headed up the department since 19%. He 

8.5 MW contract 

Given this capacity situation, B 
advantageous path for the City 
State but elects to update thc? 
by the fact that the Director of Rew 

h s  utilized integrated resource pl 
rlington. BED is required to present an IRP ev 

The relationship betw 
has his office 1 w t d  directly adjacent tcj &e Energy 

artmenf. Community input is a h  broadly solicited. For the onning IRP, BED will hold 

to d e t e d e  its mmt 

three citizen focus group metings. 

C. SACRAMENTO, CALIF0 

Backgrotrnd 

Sacramento Municipal Utility District &mg& in a short time horn a utility suffexiplad from double- 
digit rate increases associated with its beleaguered nuclear po plant, Rancho k o ,  to a rpatiorral. 
leader in energy efficiency and E M .  A key factor in this tum-around was S .  
General Manager through this change Fi[is enthusiasm for public power md 
communicate effectively with the connmuniv helped make the transition at the utility a succes. 
However, he was not the lone fador as the public a s Board of Directors were ready to nnake 

e. If not, Freeman would not have been 

The major factor which c a m 3  the public m d  &a the sed= of problems with 
Rancho k o .  After several ~nalh&om anid eqxmiwe repairs, t h ~  Rancho k o  nuclear p h t  was 
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closed by voter referendum in 1989 This eliminated a major portion of the utility's generating capacity. 
Between 1974 and 1985 Rancho S e d s  913 h4W provided approximately 55% of SA4UD's generating 
capacity. This power was replaced by purchased power contracts with PacTific Gas & Electric and 
Southern California Edison. SMUD was fortunate to have sources available but under the terms of 
these contracts the prices for this purchased power will rise dramatically in 1995 adding pressure to 
raise rates. Strategically deployed enera efficiency is seen as a costeffedive path to reducing SMUIYs 
dependence on expensive p&sed power. Using the Utility Cost Test to determine program cost 
effectiveness, SMUD determined that it would cost less to buy efficiency than additional pu.rdwed 
power. 

S. David Freeman took the helm at SMUD in June 1990 and resigned in January of 1994 to become 
Qlairman of the New York Power Authority. During his .tenure at SMUD he reversed the decline in 
morale and attitudes within the utility. He was expert in using the local media to improve SMuCys 
public image and to garner support for its new directions with efficiency and solar energy. Freeman's 
strong, charismatic personality was a key element in S W s  transition. 

Under Freeman, DSM programs were ramped up substantially in all respects, espes2d.l~ in terms of the 
percentage of operating revenues spent on E M .  In 1992 SA4U-D invested 6.2% of its operating 
revenues in DSM, one of the highest percentages in the nation and on a par with Seattle City Tight 
With "net loans" included as E M  expenses, the percentage increases further to 8.0%. 

Sacramento Municipal Utility District was established in 1923 and began operations on December 31, 
1946. Its service territory encompasses 900 square miles within and around the City of Sacramento. 
SMUD is the fourteenth largest public power agency in the United States in terms of energy sales and 
its 2,411 employees served 467,177 customers in 1993. 

Given the hot, dry climate that marks Sacramento's summers, and its mild winters, it's not surprising 
that SMUD is a summer peaking utility. In 1993 the utility experienced a peak demand of 2,145 MW 
after its load management programs were dispatched. Between purchased power and utility-owned 
power SMUD had a peak capacity of 237 MW, creating a reserve margin of 10%. In 1993, the utility 
had customer electric sales of 8,448 GWk 

In 1993,1,618 Mw or 6Yh of SMu3ys total power supply of 2,357 Mw was purchased. The remainder 
of the power came from hydroelectric sources, geothermal sources, gas turbines, and photovoltaics. 
Even prior to Rancho Seco's closure, SMUD had been forced to dramatically imrease its use of 
purchased power because of repeated problems at the nuclear plant. For instance, in 1988 Rancho Seco 
generated 2,812 GWh, but by 1989 this generation dropped off to 1,439 Gwk This drop-off was in large 
part due to plant closure in June of 1989. 

Several factors further embellish SMucys current situation. The utility has a very small industrial 
customer base. The region has low gas prices and thus sigruficant use of natural gas supplied by Pacific 
Gas & Electric. It has also had slowed economic growth due to the recession. During 1992 SMUD 
gained 5,000 new customers while the net population of Sacramento decreased for the first time ever. 
Energy sales, however, have increased annually by 1.3 - 2.3% since 1989. 

SMUD has effectively tapped the E M  resource to offset some degree of power purchases in the short 
term, and in the next few years SMtTD must entirely replace the power that is m t l y  being 
purchased. After a competitive bidding process and extended public discussion SMtlD developed a 
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resource plan featuring three mjcr  power i block^,^' in sharp contrast with the traditiod utility 
approach of building a large central plant. $he% hcrcments Thrilp. provide §IvfUD with flexibility until 
all blocks are operational it1 the year 2000. The first block includes four natural gas cogeneration plants. 

by natural gas 
cogeneration. SMWD views natural gas, ah@ he1 for the fist oxnd Iblseks, as m hporkmt 
"transition fuel'# that can be used until renewable resources are available. SMUDs third block of power 
1 . 4 8  come from renewables and advanced technologies. 

blwk of power will be purchased from British Columbia m d  genera 

........ . .._I.I ............. 

I 
- r 

Summer Peak Dema~el 2,145 

2,359 MW 

Number of Customers 467,177 18 % 

Number ob ~~~~~~~~~ 2,411 

Energy §ales 8,448 GWk 

.2 Million Residential 8.19 @kWh 

SMTD has not raked its electric rates since January 1990. Residential customers pay an average of 8.11 
@/kWh, while conmiersial and industrial and all other customers pay 7.46 c/kWh, making the utility's 
rates mong the lowest in the state. Rates are a major issue at §MLJJ3 because the utility believes it is 
essential to keep its rates substantially below PG&EIs for competitive p 

SMUD is an independent agency governed by a five-menibea Board of Directors with members elected 
by the public for staggered, four-year tern.  As of 195, the rd will expand to seven m e m ~ m .  
There is no formal con on between SNUD and city os county govement or my 
govemient agencies. The Board is responsible for setting rates, establishing District 
appointing the Ceneral Manager who in turn k responsible for utility operations md hiring staff. 

During the late 1980s the citizens of Sa 
X - V ~ ~ I .  Then in January 1990 after the closure of 
energy efficiency the l3strids priority rewurce. 

however, was the series of events that resulted in the C~QSUR of 
Seco was closed for slightly more h i  two 
1985. As a result of this outage, SMUD unde 

up. A cornunit). action 
Rancho %o plant inmediately and permanently. 

Tke SMUD ha rd  countered with a referendum to operate the plant for 18 month and then decide its 
€ate based on eke level of operation achieved d-&g b t  perid. The c o m ~ v  initiative f d  
the Board's initiative passed. The plant was restarted in March 1988 but con$inzrd to suffer break- 
downs. A second referen -m, permitting continued operation of h e  plant, was rejected by voters in 
June 1989 and Sh4L.Jl.l was forcd to retire &e plant. 

persom1el to improve the 
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otrrhng the latter part of Rancho %o's choppy tenure the local media was very critical of §MUD. The 
community, not surprisingly, shared similar views. With the arrival of David Freeman and the 
substantial ramping up of DSM activities since 1990, both the media portrayal and public opinion of 
SMUD greatly improved. Freeman nxqywed the utility's image pmblem and actively pursued positive 
media coverage. This coupled with no rate increases and the major expansion of residential, commercial, 
and industrial energy efficiency services changed the opinion of most customers regarding the utility. 

'lihe Histo y of Demand-Side Maaragemenf 

SMLTD began its energy conservation efforts in 1976 with the creation of a Conservation Department. 
Initially the Department focused on customer education and basic residential efficiency measures such 
as attic insulation retrofits, rebates €or energy-efficient new construction, and a test of direct load 
control for air conditioners. During the late 1970s S W s  bard  and General Manager were gemrally 
indifferent towards conservation. 

Conservation efforts were expanded in the early/mid 1980s in part as a response to additional State 
and Federal mandates such as the California Energy Commission's (CEC) toad Management Stan- 
dards and the US. Department of Energy's (DOE) Residential Conservation Service program. As these 
programs were proven to be  successful^ popular, and cost effective, participation in the residential air 
conditioner cycling program was dramatically increased and the overall residential program was 
expanded to include more measures to induce larger participation and increase savings. 

In response to needle peaks resulting from Sacramento's significant air conditioning load, SMUD 
developed and adopted a toad Management Business Plan in 1987. Implementation of this plan 
expanded the load management programs with a continued focus on residential air conditioning units 
and a new emphasis on commercial and industrial curtailable efforts, thermal energy storage incen- 
tives, and time of use rates. 

The utility entered a new and aggressive phase of conservation efforts in late 1990 as a result of the 
closure of the h c h o  5x0 nuclear power plant and a changing corporate vision of the utility's role as 
a provider of energy. Since 1990 SMU3D's expenditures on DSM have been reflected in its aggressive 
portfolio of programs. All facets of S W s  E M  activities followed suit. During 1W and 1991 the 
Energy Efficiency Department grew from 80 to 250 staff members. Prior to Freeman's arrival E M  was 
generally considered a customer service. Alter his arrival it was more fully integrated as a resource and 
the Energy Efficiency staff was more fully integrated in the organization. 

The year 1990 marked a sigzuficant turning point for SNUD. To facilitate its changes the utility 
developed its first integrated resource plan (IRP) in 1991. SMUD's 1993 Integrated Resource Plan is an 
update of the plans set forth in the "General Manager's Recommendations for Power System Addi- 
tions,'' and adopted by the Board in its November 20,1991 "'%oping Report of the Board Policy 
Committee on Power System Additions." Every two years the resource plan is updated. IRP is the 
responsibility of the Resource Manning Department. 

The current IRP emphasizes SpvftTD's goal of building a "conservation power plant" with DSM 
programs meeting all new load growth. It reiterates the goal of reducing peak load to 2,OOO MW by 
the year ZOOO, reducing the need for purchased power through emphasis on energy conservation and 
renewable energy. By the year 2000 the utility plans to have installed 600-700 M W  of surnmer peak 
capacity savings through its DSM programs, an amount equal to SMuD's projected demand growth. 
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At the Board’s direction, each DSM program must be j utility Cost test 
which compares the avoided cost of a new g a s - m  ~ ~ @ ~ ~ r a ~ ~ ~  p h t  with the utility‘s cost of 
implementing the program. For certain programs, such as lost opportunity programs (new csm’hruc- 
tion) and low-income efforts,. the Board approved the use of the avoided cost of renewable power or 
advanced technologies specXed in the latest utility resource plan as the value of pragam 

cost effective lJ.rder 

The cssr?.mt sta 

As stated earlier, SMucys commitment ts 
operating revenues dedicated to E M .  While the irpdushry--wid 
percentage of gross revenues was 1.2% in 1B2, S W s  1993 
customer loans were 7.9% of operating revenues, one of the hi 
addition, S W s  conservation staff has almost tripled in size 
consewation employees who make up more than 10% of 
evaluation unit is staffed with eight professio&. 
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SMUDDSMPROGRAMS Residential Equip. Efficlency lmprovement 

Residential Retrofit 

Direct Investment 

Community Partners 

Retail Lighting 

Shade Trees 

Solar Domestic Water Heating - 
Residential Peak Corps 

Commercial Peak Corps 

Water Pump Load Management 

Commercial / Industrial Load Management 

Pool & Spa 

. .  
Energy Efficient Refrigerators 

C/I Equipment Efficiency Improvement 

Commercial / lndustr ial Retrofit 

Small C11 Retrofit 

Large c/I Retrofit 

DSM Bid 

Schools & Public Buildings 

Multi-Family Retrofit 

NewConstructlon 
Residential New Construction 

Commercial / industrial New Construction 

Residential Thermal Energy Storage 

Commercial Thermal Energy Storage 

Total School Energy Management 

With the obvious exception of load management programs, most of the utility's DSM programs target 
both energy and capacity savings. This focus is in direct contrast to SMUD's efforts prior to 1990 that 
were almost exclusively capacity oriented. In fact, energy savings from SMuD's DSM efforts are 
negligible prior to 1990. 

SMUD's 1993 energy efficiency programs achieved annual energy savings of 96 GWh, more than one- 
half again the savings of 51 GWh achieved in 1991 and equivalent to 1.1% of that year's total electriaty 
sales. The utility spent !$36 million on DSM in 1993, and loaned another $13 (net of repayments) to its 
customers for energy efficiency improvements. Virtually all of S W s  1993 energy savings were the 
result of retrofits with 48.9 GWh coming from residential retrofits, 43.5 GWh the result of commercial. 
retrofits, and 4.0 GWh from new Construction. More than 56,OOO conservation measures were installed 
through all of SMtTD's conservation programs in 1993. The utility paid customers a total of $17.7 
million in incentives, with the average incentive for commercial customers reaching $7,185 and an 
average incentive for residential customers of $140. 
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SMUD estimates its total s m e r  demand redu&an from all cowmation p r o g m  through 1993 at 
302 W .  Of this total demand-side capacity, approxima tely 37% has come from the Peak Corps load 
mamgenient program, 19% is attributed to the various C/Z load nmiagearaent progan-ui# 7% comes 
from the pool and spa load management program, 20% are due to retrofit pro , whik 16% sf 
savings come from pre-1990 conservation progams, and the remaining 1% is assigned to "other" 
activities. 

In an effort to refine its E M  activities, the utility mdervvent a review of its energefficiency programs 
by the Comervation Law Foundation and the Natural Resources Defeme Council during 1992. This 
review resulted in reconmendations that SI'vfUD improve its me ology for cost efiectiveness 
screening to more accurately portray the combined benefits of reducing peak demand and savin 
energy, to implement direct installation program for residential mtomers to imp 
to encourage retrofits at the h e  oE equipment/appliance ~ e p ~ c ~ r n ~ n t ,  and to 
efforts. 

D. SEATTLE, WASHINGTON 

Bnckgound 

Energy efficiency has deep roots in Sattle and at Seattle City Light (XL). In fact, integrated rewwce 
to an mmud coInbination of 
to its utility context. Seattle is 

located in the heart of the Pacific Northwest, a region characterized by &e lowest power rates in h e  
country due in large part to hydroelectric 
Bomeville Power Administration (SPA), a 1 power marketing agency with the additional role of 
fostering dernand-side management in the Northwest. 

A combination of factors paved the road for SCL's progressive actions and posture with wlut by the 
mid-1980s became somonly known as demand-side management. ']The utility's decision not to invest 
in the proposed Waskington Public Power Supply System (WPES) nuclear units was b 
part on public disapproval and m ensuing lawsuit. 
ushered in an era of conservation. Since the utility was no 
about demandside resources as opposed to a strictly supply-side orientation Seattle's rejection of 
WE§ was considered. a radical action at the b e .  The genesis of the decision was rooted in Vae social 
fabric of Seattle. The people of Seattle are generally liberal and ~ ~ o ~ e ~ ~ ~ l y ~ ~ e ~ t ~  md active in 

t 
of its risks and costs. 

energy conservation there began in the mid-1970~ 
ps the most surprising asp& of Seattle's SUCKESS 

eration along the Columbia Rver 

action 

political affairs. They were also aware of the opportunity to invest in conservation m d  were co 

One of the strengths of X L ' s  conservation staff is their long tenure at the utility. A few of the core staff 
have been with in the Energy Managensent !3ewices Division (E 
1990s. Many of the staff there today have been working on DSM since the early 1980s. %he staff is a 
c l ~ s e - l ~ ~ ~ i t  unit and together has weathered m y  d-denges to the unit and its purpose. They have 
k e n  able to relish early and ongoing successes with energy efficiency. 

S(lk staff report that the comrade D staff has been essential. In its early yearsf EMSD staff 
felt they were not welcomed into the utility by its other divisions. While h d  to bear at 
retrospect staff believe that this distancing actually helped to create a cohesive,. d d c  

tion in the 
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Furhermore, the EMSD staff was determined to fulfiU the mandate of the City's legislation which 
promoted energy effiamcy as an alternative to WPPSS and to carry "the banner of energy efficiency" 
at a time when it was generally unpopular at the utility as a whole. 

The Seattle City govement has also played a key role and has been fairly supportive of DSM and IRP 
since the mid-1970s in large part due to the fact that the public actively supports conservation. Voter 
opinion, of course, has a major impact on City policy. Randy Revelle, one of Seattle's City Councilmen 
in the late 1970s and early 1980s, was extremely supportive of conservation. He headed the City's 
Energy Committee which covered all energy issues, including electricity, and was perhaps the key 
driving factor in establishing SCL's conservation capability. 

Recognition of future power costs has also played a part. XL's managers realize that the utility's 
dependence on low-cost hydroelectric power cannot Last forever. Thus the utility has been seeking to 
divers@ its energy base to fulfill increased power demands brought on by a sharply increasing 
population. 

The role of the Bonneville Power Administration (BPA) has also had a major impact on conservation 
efforts at SCL (SCL Annual E M  Expenditures, p.28). BPA provides inexpensive power to 174 
wholesale customers in the Northwest including Seattle City Light. While BPA provided no early 
funding for SCL's pioneering conservation efforts from 1977 through 1981, during 1982 and 1983 BPA 
provided about half of SCL's conservation budget through its "buy-back" provision for DSM re- 
sources from its retail utilities. By buying energy efficiency, BPA has been able to buy-back its 
preference power and thus extend use of the power for more applications. BPA's funding for 
conservation, however, has been inconsistent and dropped off considerably from 1984 through 1991. 
Overall, BPA resources have provided approximately 22% of SL's total conservation expenditures 
from 1977-1992. 

Part of the reason for the inconsistencies in BPA's buy-back provision was in the late 1970s and early 
1980s BPA projected a capacity deficit by 1983. This projection turned out to be incorred but proved to 
be an early catalyst for DSM at SCL. During 1992 and 1993 BPA once again increased its cost share of 
SCL's conservation programs, providing about 43% of the direct costs and 22% of the total costs of 
SCL's conservation budget in 1992. Now with federal government hearings to determine whether to 
wean BPA of ongoing federal support and with the prospect of reavating BPA as a quasi-private 
corporation, SCL expects to be on its o m  again without BPA support for its demand3ide manage- 
ment programs in the near future. According to staff, this uncertainty is the major issue facing DSM 
programs in Seattle today. 

Seattle City Light is the largest municipal electric utility in the Pacific Northwest. It provides power to 
more than 333,000 customers. Its service area covers 131 square d e s  and a population of 680,OOO. 
Residential customers make up 89% of the total number of customers but accounted for only 36.6% of 
electric sales in 1993. In the same year the residential sector accounted for 3,261 GWh of sales, 
comercial customers purchased 3,361 GWh (37.7%), and the industrial sector bought 1,421 GWh 
(15.9%). Government and other sales totaled 878 GWh (9.9%). 

SCL had total electric revenues of $320.4 million in 1993. Electric sales increased slightly in 1993 to 8,925 
GWh, up from 8,762 GWh in 1992. Average energy consumption per residential customer mmained 
fairly steady at 10,810 kwh, up slightly from 10,313 kwh in 1992. 
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One of tlie great ironies of XL's success with energy coflsewation is that it provides power to its 
customers at extremely low rates, at least theoretically a big disiizcmtive to energy efficiency, X E  rates 
in 1993 were 3.72 CJkWh for residential sustomers, 3.58 pl/kWh for commercial W S ~ Q ~ ~ X S ,  and 3.15 g /  
kwh for hidustrial sustomers. These rates, approved by ake Seattle City Comd,  axe among the bwest 
in the United States and are about onethird of the national average. aase of the low rates and a 
history of abundant hydr~ledricity~ electric space heating md water heating are st31 prevalent in 
X k ' s  service territory making it a winter-peaking utility. Air emdi is rare in homes, but is 
c o m o d y  used in commercial buildings throughout the yeax. 

h 1993 SCL had a peak demand of 1,875 XlNV which was delive using m s  1,974 Mw generating 
capacity creating a reserve margin of 5%. The utility o m  and operates more than 75% of its 
hydroelecb-ic-based resource mix, purchasing the remainder froin Bomeville Power A 
and other utilities. The BPA contract expires in 2001 and during 1992 provided about 200 a m .  (One 
average megawatt i s  equal to 8,760,000 kwh annually.) Seattle also acquires ener 
utility districts, three inrigation districts, and a power exchange csrporation. Du 
purchased under these contracts totaled 106 W. Seattle also buys 100% of the net output of the 
Lucky Peak hydroelectxic facility, equal to 35 a W  in 1992. SCL obtains ut 35 aMW annually from 
the Ross Dam hydroelectric plant in British Columbia. The utili. gets power froin its 8% 
ownership share in the Centralia coal-fired steam elecbic plant. 0 r  transaction^ are con- 
ducted under short term agreements and interchanges of secondary power with utilities in resp 
seasonal resource arid demand variations. 

$2O,OOO SCL Expenditures 

$15,000 

$10,800 

$s,m 

$0 

I__ ..... .. ._ 

1977 1978 1979 1980 1981 1982 1983 1984 1985 7986 1987 1988 1999 1990 1991 1992 1993 

The History of D 
XL's success with energy efficiency had a rocky beginning. IA faad 
di&i.'t initially spearhead the effort at all. In 1976 the City of Seattle w 
groups organized under the umbrella of the Washington Environmental Comd. 
challenged X L ' s  load forecasts, economic forecmts, and proposed irwestments in the WPPSS Nuclear 
Plants #4 and #5. Settlement of the lawsuit resulted in a policy report called the "Energy 1990" study. 
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The report was developed by a study p u p  which consisted of SCL, consultants, and citizens, and 
w o m d e d  against investment in WPSS. The Seattle City Council agreed. "he report also recom- 
mended the use of econometric forecasting for load growth, rather than reliance on historical test years 
typically having 7% annual growth. The acceptance of the results of the "Energy 1990" study was a 
major step towards the beginning of energy conservation at SCL. 

__l_..-- __ 

SCL 1993 STATISTICS 
Reserve Margin 5 Y* 

Number of Customers 333,448 Average Electric Rates 

Electric Revenues $320.4 Million Residential 3.72 dkWb 

Energy Sales 8,915 GWh Commercial 3.58 Ct/tiWh 

Winter Peak Demand 1,875 MW Industrial 3.15 McWh 

Generating Capacity 1,974 MW Government 3.78 @/kwh 

Seattle is a progressive, liberal, environmentally-aware community, especially in comparison to the 
rest of Washington state. There are many environmmtal activists in the community who have proven 
to be a benefit to SCL's Energy Management Services Division. Seattle's activists help to promote and 
catalyze energy efficiency and a h  continue to challenge proposed investments in supply-side ~ e -  

sources by the utility. SCL has benefitted from its close ties with environmental activists in the 
community. EMSD uses activists as a resource and on several occasions has hired the most vocal of 
them, thereby using their insights for the benefit of the community and the utility. 

SCL has been involved with load management since the early 1970s when it started the "Kill-a-Watt" 
program designed to reduce the winter peak demand. In 1976 the Seattle City Council initiated its 
commitment to conservation through "Energy 1990" as discussed above. This public planning process 
brought together utility planners and engineers, citizens, and elected officials to establish conservation 
goals as an alternative to participation in the regional construction of the Wppss nuclear plants. 

In July 1976, Seattle City Council Resolution 25259 established the Office of Conservation at SCL with 
the task of implementing the City's conservation agenda with respect to electricity. The Director for the 
Office of Conservation selected her shff from various other utility divisions, none of whom were 
familiar with energy conservation. The name of the office was changed to the Conservation and Solar 
Division and then again in 1988 to the present title of Energy Management Services Division (JiMSD). 

In 1977, BPA announced that its power supply would be insufficient by 1983, thus giving SCL a six- 
year window to make energy conservation work. In 1978 SCL offered its first energy conservation 
program which was focussed on low income grants for the elderly. In the same year DOE awarded 
SCL a 5-year' $2 million grant which allowed the utility to do research in areas such as financing energy 
conservation and standards. Also in 1978, following several years of drought, SCL raised its rates for 
the first time in 30 years, with rates increasing 10-20%. 
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Larry G m  bwixne the Director of the Commafion 
need for program evaluation in order to establish credibility for 
tihe same year the Seattle City C o m d  m n d a t d  the fornation of an evaluation 

tion. The City C o m d  required that this evaluation unit & in-house as opposed to hiring external 
evaluators. 

L a y  G ~ u m  established ~~CHX.IS in-house evaluation methodologies and capabilities to provide for 
consistent measurement and evaluation. I-Ie also helped develop the triangular ~ p p ~ ~ ~ ~ ~  to program 
implementation (now used for all EMSD program) with separate planuGng, evaluation, and opera- 
tions groups. This appro&& has been ai important ingredient L's aSM program success. Having 
these groups work independenfly yet within he s m e  depa allows for constant Teevaluatic-n 
and redesign. As XL's staff evolved it came to consist of a ~ E T X W ~ ~ Q U S  diversity of 
different backgrounds. 

In 1980 the City's Legislathe h d y s i s  and Policy 'Devekqm~ent group put together a cowrvatkm and 
surplals policy at the request of City Comcil. The resulting Energy Resswcs P h  w a  h e  utility's first 
attempt at integrated resource planning. 'Ilus %L began to look at plau611g from five perspectives: 
cost of new generation; a societal peispdve; a regional perspecu?bive; nan-pafi~pant cost, and the 
participant test. 

h 1983 the projected BFA energy and capacity shortfall did not m t e  and thus during 1984 X L  

did not o c m  there was no longer the urgent need to pu1suc3 DSM from as rces as possible at 
least in the short tern. At this time there were significant fundhg r consawation at XI.. as well 
as staff reductions. The conservation staff s, 'Mitigating lost opportuni- 
ties, and preserving infrwtrume in the face of the re capacity surplus and h & m g  cansh.aktts. 
The Division's ability to m o b h  a constitue of the utility (among activists 
and allies ipz City Hall) was a primary factor in preserving h e  exjstence of the Office of Conservation. 

Qver time the utility's consc?rvation activities have b ~ ~ m e  imt3utionalkecl and ai important m d  
visible aspect of K L ' s  oper&iow. Staff suggest that by the mid-1980~ &e EMSD group 
become integrated into the utility's operations. EMSD annual. expenditures had risen fro 
$168,000 to more than $17 million in lB2. 

Regional energy forecasts have varied from deficit to s u r p b .  Ckrrent forecasts predict amn. energy 
balance that often dips into deficit over the next 20 yeam Dorping: I992 the region was deficient in 
energy supplies. "bough X L  has implemented its DSM program regardless d ener 
forwasis make commitment to 

arm energy savings, cnst-effwtiveness irPformtionJ and opesatioml efficiency info-- 

was without BPA funding for Cswnration. RPA concluded that since its capacity s~10&aU 

even more crucial. 

In 1992 SCL restated its consewation vision and mission. Its vision is to &e Seatkle the nmst energy- 
efficient city in the United States. Its mission is to save enough electricity to meet dl of XL's load 
growth in the next decade while also serving as a catalyst for h c m s e d  efficiency in non&ctrkal 
resource use, 
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SCL DSM Annual DSM Cumulative Energy Annual Capacity 
OVERVIEW Expenditure (xl000) Savings (GWh) Savings (aMW) 

1977 $1 68 0.1 0.10 

1978 $1,233 1.8 0.21 

1979 $1,371 9.0 1.03 

1980 $1,788 17.6 2.01 

1981 $4,259 29.7 3.39 

1982 $10,661 78.9 9.01 

1983 $1 5,349 123.7 14.12 

1984 $16,858 136.7 15.60 

1985 $10,871 159.7 18.23 

1986 $13,343 178.8 20.41 

1987 $1 2.403 190.0 21.69 

$13,472 200.7 22.90 1988 

1989 $12,757 214.0 24.43 

1990 $1 3.326 228.3 26.06 . .  

1991 $13,092 252.2 28.79 

1992 $1 7,299 296.4 34.02 

1993 $21,035 334.0 38.10 

Total $1 73,285 2,452 -- __I_- 

During 1992 there were several developments that supported SCL's IRP and DSM efforts for the future. 
A Citizens Conservation Committee that formed in 1990 provided SCL with input on its conservation 
programs. SCL has implemented the Committee's recommendations including a conservation goal of 
100 aMW in the next ten years. !%and, SCL shifted the fo<sus of its DSM prograrns from the residential 
sectortothem- * /ind~~sector.?hesegoalsw~affimnedbytheMayorandcityCouMilin1492 

A Conservation Task Force was also launched in 1992 with a goal of quadrupling p-t levels of 
DSM savings. The Task Force included customers, interest groups, the utility, City Council staff, the 
City office of Management and Budget, BPA, and the Northwest Power Planning Council. A Conser- 
vation Implementation Plan was submitted to the Mayor and City Council in 1993. It included a 10- 
year planning horizon, increased emphasis on the commercial/hdustrial sector, development of new 
program delivery mechanisms, rearganination of utility conservation personnel, and increased use of 
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private sector partners in conservation acquisition. Plans at S S L  d for sp up partiupaltisxa rates 
and i n t r d u d g  new programs. (As already statedl the most crucial element of XlE's c o r ~ ~ ~ ~ a t i o n  
acceleration, however, relates to the availability o€ BPA funding.) 

From 1977 through 1992 SCL has had total participation kt its Dshif programs of 3 677 service units, 
with 297,726 participants horn the residential sector and 8,951 participants horn the c o m e ~ i d  and 
industrial sectors. C&xulative IXM savings for this perid total 2, 

th about onefourth of total 

Staffing levels for EMSD have fluctuated from a low of 7.5 fulp-w equivalents (FT'Es) in 1977 to a high 
of 118.5 FlB in 1983. Staffing levels for 1%2 t 
efforts has been its evaluation group. To date 

e staffing for the evaluation group has remained fairly constant, with betweems fom 
equivalents. Appmximately 2% of SCL's p)sM[ budg 

oup produces an updabid "Energy Conservation Acc 
ks clearly the utility's succes$ with the imp 

esidential Eff Eciency Standards 

Energy Efficient Water Heater Rebate 

Home Water Savers 

Long-Term Super Goad Cents 

Low-Income Electric Lighting Design Lab 

Energy Savings Plan 

General Service Efficiency Standards 

In the conling years 

pklming on hcreasin 

hope§ to up its E M  efforts in the indus 
residential sector has 

gas and water utilities to leverage programs. EM.!3D a h  intends to experiment with imp 
targeted E M  programs that focus on s]tgec%c geographk areas in order to deal with transmis 
distribution capacity bottlenecks. &tailer involvement with 
continue and likely increase. EMSB is csufierntl 
merats with its largest customelts such as the 
utility staff outside of the di 
get conservation finny entr 

n the focus to datet and t~ avoid rate equity issues. The Division is also 
conservation efforts that focus on water md gas, kmxkig up with the local 

o help deliver conservation. This strategy will be used as a way to 
in the mainstream at SCL. 
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E. WAVERLY, IOWA 

Background 

As with the other utilities, a combination of factors have contributed to the success of E M  at Waverly 
Light and Power (WLP), but the foundation of that success was the initiative of its I3oat.d of Trustees to 
pursue DSM back in 1990. They l e d  of its potential from another Iowa town of roughly the same 
size: Osage. They then hired an efficiency expert, Glenn Cannon, as their general Manager in order to 
develop an aggressive DSM program. 

Contributing factors include the rapid growth in demand and the future expiration of power cuntracts 
representing 55% of base power pl"chases in 1999. The area has a well educated population and has 
the highest literacy rate in the country. Also, the fact that the State of Iowa requires all utilities to report 
on their energy efficiency programs helped to spur an analysis of the potential benefits of demand-side 
management as a resource. 

__I_--- 

WAVERLY 1993 STATISTICS 
Generating Capacity 29.8 MW 

Number of Customers 3,952 Reserve Margin 31 % 

Number of Employees 26 Average Electric Rates 

Electric Revenues $6.45 Million Residential 8.3 $kWh 

Energy Sales 94.7 MWh Commercial 7.7 GkWh 

Summer Peak Demand 22.8 MW industrial 5.4 &kWh 

WaverIy Light and Power's 26 employees serve the City of Waverly, Iowa, a small farm town located 
in northeastern Iowa just 20 miles north of Waterloo. WLP has 3,952 customers in its sexvice area of 33 
square d e s .  The Town of Waverly is the home of Wartburg College, as well as a Carnation dairy 
products plant, and annually stages a natiomlly-renowned horse show. The community is ethnically 
diverse including many citizens of German heritage and an Amish CoIlUnunity just 30 miles away. The 
town has a low 2% unemployment rate and an average detached mgle-family h o m e  costs mumi !fi!3l,ilOO. 

In 1993 WLP had gross revenues of $6.5 million and sold 95 GWh of electricity. Despite the small size 
of the utility its power supply arrangements are quite complex. W owns 29.4 ha\r of generating 
capacity of which it sells 17 MW to Midwest Power Systems @AB) on a monthly basis for use during 
peak periods. In turn, ten megawatts of intermediate power and 7.3 MW of pealcing power is 
purchased from Mps. This results in a total available capaaty of 29.8 MW. Thus, 45% of W s  needs 
are met with its own generation and 55% is purchased from MPS. 
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In Waverly Light and Power's earliest days, aLl of its power was generated by thee hydroel 
turbines located in the center of tom. These turbines are still in place toclay but now repre.sent only 
4.29% of the 45% of h " s  self generation. N i e  diesel units, five of which are 

1 generators, make up another 02'9%, and one wind turbine amounked 
The vast majority of W - o m e d  generation> 94.8%, comes horn 

Louisa coal-!%ed generating station located QI-~ the Mississippi River some three hours away by car. 

In 1993 WLP provided 45 GWh of energy for sale and pur&& the remahing So GWh of 
MIS. With a total capacity of 2924 M W  and a peak demand for 1993 of 2.28 M W ,  WLP has a reserve 
margin of 31%. WE' is a summer peaking utility due in large part to air conditioning bad. 

In 1992, for the first time in nine years, WLP ineased rates in order to meet four oak p ~ o ~ o ~ e ~ ~ ~  
conservation, meet the costs of generating more electricity for a opulat5on as well as 

quality of the utility's finajncial condition. The el rates are now 8.36: per k w h  for residential 
custoiriers and 5 . 4 ~  per kMrk for industrial customexs. 

W P ,  lik.e BED, is regulated at the state and Iwal level. In 1990 &e State of Iowa Code 476.1a and b and 
Senate File 2403 required non-ratepayer regulated utilities/ including 138 Iowa municipal utilities, to 
report their energy efficiency plans and the results of their programs to date. Although these plans 
weren't required until 1992,. Waverly not only presented the most comprehensive IRP but also was the 
first municipal utility in the state to do so. 

At the Iwal level, WLP is managed by a rd of Trustees consisting of f i ~ e  members appointed by the 
Mayor. The Board collaborates with the Mayor and the utility's General Manager to establiih policies 
and guidelines for utility operations. Perhaps h e  most important Board action of the past decade was 
recruiting Glenn Cannon to become WP's General Manager. Cannon ha no experience as a general 
manager, hstead the Board sought his extensive experience warking at %tee Cooper (a utility located 
in South Carolina) promoting energy efficiency. 

upgrading distribution systems, build a cash balance to purdxxse power, and maintain &e 

7he History of Demand-Si 

WLP's evolution to become a leading publicly owned utility regasding IN? md E M  
when their Board of Trustees became concerned with how to m e t  the co muniys gTowing eledric 
power needs. Since 1986, WLP's energy sales have grown at an average of 4.2% mually. Their peak 
dexmd also has increased at an average of3.4% mnmlly. Driving 
The Camation plant accounts for 14% of the utility's total sales and 
and a 5% increase in dem d in 193. Many residents in the grow 
properties to small busin s which use much more electricity. 
heavy use due to the floods of the summer of 1993. The population has a b  increased as pmp 
moving to Waverly to raise families, benefitkg from WLP's small t o m  chaderkstics and 
school system. 

Thus by having attracted more economic activity Waverly found itself in quite a predicament, only 
amplified by its wholesale power pwchse contract with Midwest Power System. W e  the contract 
has been highly beneficial for Waverly, thanks in large part to the fact that Waverly could fulfill all of its 
power demands on its own providing a good bargaining position, its tenninatim is somewhat 
threatening. MrLP currently pur over 55% of its electricity from MR3 with the contrast expiring in 
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April of 1999. While Waverly will likely have the option to extend the contract, the merger between 
Iowa Power, a higher cost supplier, and Iowa Public Service to form Midwest Gas and Midwest Power 
will result in significantly higher costs should Waverly elect this option. 

Waverly has greatly benefitted from the insights of at least two key trustees, Ivan Ackennan and Chris 
Schmidt. These two had heard of Wes Birdsall's success in the neighborinl: town of Osage. Birdsall 
implemented a series of DSM programs in Osage with marked success. Osage is similar in size to 
Waverly and had achieved virtually 1W/o participation in its programs. As a result, Osage had been 
able to lower rates and avoid load growth. Because of the similarities between Waverly and Osage, the 
Waverly Board was convinced by Birdsall of the tremendous potential for DSM in Waverly not only as 
a leastcost utility strategy but as a concurrent means of boosting the local economy. 

Given its rather unsure powersupply future, Waverly's Board of Trustees made two important 
decisions: First, in 1990 it hired Glenn Cannon, an energy efficiency expert, to be its General Manager. 
Second, in 1992 it decided to write its first Integrated Resource Plan (IRP) as a means of determining 
how to best fulfill its resource requirements beyond 1999. The IRP not only provided a solid justifica- 
tion for WP's interest in wind generation, but also proved the efficacy of E M .  To carry out the IRP, 
WLP retained the services of an independent consultant. Waverly's integrated resource plan consid- 
ered four economic perspectives in determining cost effectiveness of potential DSM programs, but 
used the Total Resource Cost test as its primary screen. 

WAVERLY DSM Annual QSM Annual Energy Annual Summer Capacity 
OVERVIEW Expenditure (~1000) Savings (GWh) Savings (MW) 

1992 $1 481 NA NA 

1993 $1 42 0.93 0.50 

$290 0.93 0.50 -_ Total 

WLP's IN? development was a public process. Periodic updates to load forecasts, propam cosfs, and 
marketing effectiveness were each reported to the public. Like all publicly owned utilities, Board 
meetings have been and continue to be announced in the local paper and are open to the public, though 
attendance has been limited. A second IRP process is just now getting under way. 

A key next step was to find a manager for the new E M  initiative who was familiar with the Waverly 
community. They found a person, James Jebe, within the utility who had always had a keen interest in 
DSM, although no previous experience. He underwent a crash c o r n  in EM, attending numerous 
conferences and seminars. His knowledge and local ties brought a large amount of credibility to the 

Waverly first got the word on efficiency out via radio spots and newspaper ad ca 

ey marketing lessons learned was the importance of getting trade allies 

initiatives and have complemented the General Manager's own knowledge and skills. 

ence in mketing so he visited the civic clubs, told friends, and spread the 
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was completed in 1992 m d  revealed that 
de long-tern, persistent energy savings 

nity of reduchg the need for htwe, mo1y3 expensive baseload generation. Tke JIG' found that D!3M 
capacity savings could delay new capacity additions by six years h t  would otherwise be x ~ ~ e d  in 
1999 when purchase contracts expire. Perhaps the most si@c t h d h g  of &e 

IXM will reduce revenue requirements in the long m. 
adoption of the Ds programs would at womt be rev en^^ neutral. StaffbeEeve &.a 

Good Cents New Home 

Good Cents Improved Horns 

Good Cents Home Loan Program 

Commercial and Industrial Li 

ercial and Industrial Motor 

Commercial Audit 

Energy Efficiency Rate Structure 

Trees ~ ~ r ~ w ~ ~  

Waverly Light and Power currently offers 13 DSM program for its c o m e r ~ a l ,  resid 
induskrial customers, Waverly spent $141fi59 on DSM in 1993, equivalent to 2.32%0 
revewes. h 1992 they spent roughly 4% of their gross revenues due to the higher adminsbafive costs 
associated with launching their IXh4 initiatives and educating their t. Anestimated 2- 
4% of peak demand has k n  avoided through the use of E M  h 
estimates nearly a 10% det-rwzase. Less than 1% of electricity USCT has been 
implementation for 1993 and a projected savings of roughly 3-6740 is expected 



CONCLUSION 

The five case studies presented provide a set of models of the potential for the 1,600 publicly owned 
utilities without demand-side management programs to invest in their customers’ energy efficiency. 
The case studies also provide a myriad of lessons learned, though their diversity and small number 
obscure specific attributes of success that can be clearly identified and thus used to support subsequent 
efforts. In each case, for a particular set of reasons, these utilities have had pronounced s u ~ s  with 
both integrated resource planning and demand-side management. 

The utility case studies presented are diverse in some ways and similar in others, making it diffidt to 
draw explicit lessons learned. For ins-, their reasons for investing in effiaacy vary, while their 
size is relatively homogeneous. In each case, however, their current DSM program portfolios repre- 
sented a rich set of energy efficiency opportunities for their constituents. And in each case, the llse of 
integrated resource planning that ‘‘reflects the conscimm of the community” effectively supports their 
demand-side management initiatives. 

Three of the five utilities examined afalyzed their DSM efforts because of situations related to nudear 
power. in Austin, a lawsuit regarding nuclear plant cost o v e m  created a pool of capital with which 
to begin DSM. In Sacramento, a nuclear plant was closed by voter referendum. In this case, DSM was a 
salvation as it could be bought for less cost than more conventional replacement power purhases. In 
Seattle, it was the City‘s decision not to invest in nuclear power that ushered in a new era with a focus 
on energy conservation. 

The other two utilities were driven largely by the costs of planned supply-side additions. In Burhgton, 
voters were concerned about the environmental costs associated with the construction of large 
hydroektric dams in the James Bay region of northern Quebec. These costs were the basis for 
Burlington’s voters decision to invest in energy efficiency. In Waverly relatively high cost pwer  
supply contracts provide part of the impetus for this small utility to take a new tack and invest in its 
customers’ energy efficiency. In each of the five cases, the motivating factor has slipped away as the 
E M  program portfolios have matured and become institutionalized and have become part of the 
utilities’ basic operations. 

A) ATIXIBUTES OF SUCCESSFUL DSM PROGRAMS 

What can be learned from these utilities to support the development of effective DSM in other 
jurisdictions? What features of these utilities’ pro&rams are indeed transferable to other utilities? What 
set of requirements are there that other utilities must fulfill before engagins on their own endeavors 
with E M ?  Are there prerequisites for SUCCESS that can be identified and then fulfilled by the 1m 
publjdy owned utilities that do not amentll)r provide DSM programs for their constituents? 
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High r a k  One of the most €mdamental drivers for E M  at m y  utility is high rates, "he higher the 
rates# the clearer the customer benefit from energy efficiency services. Customers not only have the 
opportunity for significant bill savings but carp also realize short payback p 
invest-nnexzts. Surprisingly, this attribute seem less important h t  one might 
studies presented, Austin's rates are below national averages; B on's are above; S W s  are at 
the average; XL's are significan tly below; and Waverly's rates roughly reflect national averages. ' f i t s  
little comelation can be anade between high rates and E M  activity. The inverse is not necessarily true 
either. For instance, exceptionally low rates have certainly not stifled E M  in Seattle. 

c factors that are combined here into one attribute: high 
ide crises. Each of these factors have played a role in the 

case studies presented. For instance, high avoided costs would also seem to be a logical commcm 
attribute of utilities' successful IXM g 
would seem to be better off investing in 
to be the case in Sacramento and Wa ry impetus for early 
cowsvation initiatives in either attle or Burlington, In those cities/ it was a high degree of ~nviron- 
mental awareness that spumed efforts for efficiency. In those two cities, voter referenda initiated 
aggessive E M  initiatives as an explicit alternative to largge-scale hy&wlech-ic ~ e v ~ ~ ~ ~ m e ~ t  in 
Quebec, in the! case of Burlington, and to avoid participation in an expand nuclear system in the 
Northwest in the case of Satttle. Thus high avoided costs appear to be a dri but not a prerequisite 
for effective DSM programs. 

Avoided costs become important as utilities move past their reserve margins and begin to assess their 
a1 resources. Growth in d e m d  can lead to supply shortfalk, forcing utilities to 

mkfixtm: There are three eco 
ostsl capacity .shortfallsf and s 

enever marginal costs exceed 
keep rates in check. 

t be considered 

emurces and whenever integrated resource planning is wed, to c 
options from a number of economic and e n ~ o m e n t a l  perspectives. h Sacra 
closure of Rancho Seco catalyzed action which resulted in aggessive 
of renewables and other power purchase contracts. SMUD has add 
approaches and resource options. 

E M  initiatives in bo 
additional capacity. 

costs upward. In Burlington, cap 
which voters there directed tow 
tive: energy efficie 

&e of the attributes shared by Austin and Sacraments in particdm is a supply-side Crisis. h Austin, it 
was the concern about the rate impacts from the South Texas Nuclear pmj 
law suit, that created the capital to begin what has bmme one of the nation's most interesting 
initiatives. Tn Sacramento, the failure of the Rancho k o  nuclear plant was clearly the driver for EM. 

is with a diversity of 

averly and Bdingtox-r have k n  catalyzed by their imnpenhg nee 
faces the challenge of ha..rring to renew its power 

lOW-CQSt SUpplic?r enfly merged with a high-cost supplier, a situati 
shortfa% mated a clear impetus for action, adon 

idered the most environrnmtallly benign dtm- 
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s obvious, Burlington’s supply-side &is was related to a perceived e n & m n d  crisis; similarly 
ttle’s rejection of nuclear power was basedl on the perception of crisis related to nuclear plant 

construdion and operation.) In both Burlington and Seattle there was no crisis per e, and in Waverly 
there is clearly no supply-side &is, h u n t i n g  the importance of this economic factor as a prerequi- 
site for demand-side management suc-. 

u Heighfmed m ’ m a l  Rwamss If economic factors m o t  be directly related to publicly 
owned utilities’ success with demand-side management, perhaps environmental awareness and a set 
of social and environmental values may be the drivers for successful customer energy effiamcy 
programs. Indeed such a situation might provide for resource planning that reflects the conscience of 
the community and which could thus drive E M  as a socially and environmentally responsible 
resource policy. While three of the five cities examined clearly exhibit this attribute, this analysis does 
not support the hypothesis that this aftribUte is a requirement for E M  success. 

Waverly’s success, for example, certainly cannot be Linked with the community‘s heightened sense of 
environmental awareness, yet the utility‘s set of DSM programs is comprehensive and progressive. 
Nor does Sacramento enjoy a reputation of being unusually e n v i r o m M y  aware. In both Waverly 
and silrramento investing in efficiency has been based on economic criteria as well as king perceived 
as the right thing to do in the long term. To this end, both Sacramento and Waverly have also invested 
in wind generation and have justified their expenditures in doing so explicitly in their long-range 
resource plans. 

Heightened environmental awareness within a community can certainly lead to a situation whereby 
utility resource planning reflects the community‘s conscience and desires. For instance, are utilities 
willing to implement E M  programs if the programs result in small rate increases? Are utilities willing 
to consider environmental costs in their resource planning decisions? When the community is inter- 
ested in broader societal objectives, such as mitigating carbon dioxide emissions related to the 
possibility of global climate change, the DSM planners at the utility are encouraged to promote EM. 
This is effectively done through the use of specific screens for the cost effectiveness of DSM programs. 
The more progressive the c o m d t y ,  at least theoretically, the more societally oriented screens are 
used, which in turn promotes greater degrees of E M  investment. 

The five utilities presented in this report use a range of tests to screen potential DSM programs for cost 
effectiveness. None use the limiting Rate Impact Measure test as a primary screen while three use the 
Total Resource Cost test, considered second most progressive of the tests commody in use, as their 
primary screen for cost effectiveness. The Societal Cost test factom environmental costs into c a t  
effectiveness calculations. Only Austin uses this as a primary screen, in line with its Green Builder 
Program and heightened e n d m t a l  awareness. Thus while the use of specific screens can support 
aSM initiatives, no particular screen or degree of community input in the utilities’ resource planning 
pmcesses is required for DSM success. 

m State emphasis m IRPIDSM: The degree to which a publicly owned utility‘s home state 
emphasizes IRP and DSM also appears important in Vermont, Cdif~rnia, Washington, and Iowa. In 
Vermont, Burlington Electric Department is required to file integrated resoutre plans with the state 
every three years. There the Public Service Board has been strongly involved in utility regulation and 

io€ IXM for both Investomwried utilities and publicly owned utili wever, 
M program was started aggressively long before this utility. 
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In California, the presence of Pacific Gas & Electric and §outhem California , two of the nation's 
leading investor-ormd utilities in DSM, has likely had a spin-off effect on §IvllJD. In Washington, 
state involvement has been a contributing factor strongly involvement of the 
Bonneville Power Administration and the Northwest Pow Council. Iowa is an active state 
in t e r n  of energy effiaency and publicly owned utilities there must file eficimcy plans d W y  with 
the state. Note again, Waverly initiated its programs in 1990, three years before this quirement hit 
publicly owned utilities in Iowa. Austin, however, forged its own path with IRP and E M  success in 
the absence of significant state emphasis and requirements, undercutting the hypothesis that state 
emphasis in these areas is a prerequisite for successful activity. Regulation can indeed get programs 
going, but in the five case studies presented it was not a major driver. 

m Local political supp 
is no question that pub 
each case study presented, ERP and DSM was enabled by local political supppt. Gaining this support, 
however, has taken different forms. For instance, in Burlington the City challenged its utility when 
BElYs resource planners intended to pmchase additional increments of power from Quebec. After 
City-hded analysis of the potentials for energy efficiency, 
with voters' wishes, ushering in an aggressive era of E M .  
City provided its whole-hearted support for through bond issues and high levels of participation 

In Waverly, the utility's Board of Directors was the first to embrace E M .  In turn, it was their job to sell 
DSM to City Hall which they successfully did, allowing for the recruitment of a E M  advocate to head 
the utility and manage its resource planning process. In Sacramento, the utility is isolated. from city 
politics as its board members are directly elected by the public. Pkvestheless, ShaLws tunsaround and 
focus on demand-side management was enabled by the public's frustration with increasing pwer  
costs. Thus public dissatisfaction with the utility led to the election of a progressive board which in turn 
enabled the utility to hire a noted DSM advocate who was able to n DSM and renewable energy 
resources. Clearly, for a publicly owned utility to pursue DSM it 

Local political support can not only allow for IN? and aSM, but can greatly accelerate fhe effect of E>sM 
programs. When Burhgton Electric Department realized its problem with a high concentration of 
electric space heating, the City working with BED developed laws to ban tihe installation of new electric 
resistance heating and reqw energy efficiency in new an 
addressed potential "lost opportunities" from new constru 
Exchange program which provided incentives for custo 

In Austin the link between the ED and the City's obj 
direct responsibility for developing building codes. 
efficient goods and degrees of market transformation occur, allowing the City's codes to 
capitalize on the transformed market. Ln Sacramento, it was the close relationship between the City and 
utility that allowed for a basic provision enacted by SMUD to promote load management. SbvlLJTys 
Rule 15 quires  all new homes with central air conditioning to participate in its Peak Corps load 
management program. 

Lutge-sizx?d&'lifies: An unfortunate aspect of this study i s  that its five case studies are dramatically 
skewed towards the largest of publicly owned utilities. Even Waverly Light and Power, the smllest 

While state involvement has varied with the case studies 
owned utilities need political support within their own j 

in the utility's programs. 



utility by a factor of nearly five in terms of energy sales from the second smallest utility (which in turn 
is some twenty times smaller than the next), is the 605th largest of all publicly owned utilities. 

Why kave the largest publicly owned utilities been those to b e s t  in JXM? Is it because they have 
drawn the greatest regulatory oversight? Is it because they tend to be located in politidly progressive 
cities? Is large size a requirement for publicly owned utilities' success with EM? While the answers to 
the first questions are elusive and beyond the scope of this study, Waverly presents itself as a model 
that indicates that large size is not necessary for success with E M .  In Waverly, a set of other attributes 
-high avoided costs, an impending termination of an important supply contract, the emergence of a 
clear champion -were enough to promote and achieve success with E M .  

Waveriy presents itself as a model of success for a small utility, but the s d e r  the utility, the less likely 
the utility can employ a knowledgeable staffer to manage its E M  activities. Waverly is unique among 
utilities with 3,000 customer acmunk in that it devotes more than a full-time equivalent to DSM. Not 
only does the utility have a Director of Energy Services, but DSM is the strong interest of the utility's 
General Manager and thus a consider&ble amount of his time is committed to DSM. 

The average small publicly owned utility, however, does not provide this level of staff to E M .  APPA's 
1991 survey found that of the 2P/0 of public power agencies that have DSM programs, those with less 
than 3,000 customer meters typically have less than a single petson devoted to Dsu For comparison, 
Burlington Electric Department with six FITS dedicated to E M  has a ratio of 1 FTE.3poO customers; 
Seattle has 1:4,000; and Sacramento 1:2,000. While these ratios indicate a rather narrow range, the 
staffing issue appears to become acute for smaller utilities which cannot devote a single person to DSM 
although this problem can be at least partially addressed through the use of joint action agencies and 
state associations to deliver DSM semices. 

Presence of a champion: Another successful program attribute is the role of ''champions," key 
individuals who catalyze and lead a community in its programs and quest for success. Champions, 
however, rarely come into prominence on their own but are enabled by the utility's board of directors 
or by the community itself. Clearly David Freeman was a champion of DSM in Sacramento as was 
Larry Gunn in Seattle. Waverly has benefitted from Glenn Cannon's drive for E M  as has Austin 
where Mike Myers heads up the E M  efforts. On the other hand, Burlington has not had a champion 
per se and has developed a strong set of program in the absence of a single and recognized advocate. 

Clearly the presence of champions can jumpstart and promote successful DSM efforts, but they are nut 
necessary for successful efforts. Furthermore, utilities whose programs depend on a single champion 
m y  not be as stable as those where DSM Ras broad political support and has become institutimaked. 
This is the case in Seattle and Burlington, two cities which seem to exhibit the greatest program 
resiliency. 

B) SUMMARY 

While trends emerge from our mearch at five successful utilities, perhaps this report's main finding is 
that while several factors play a part in the successful implementation of DSIvl at publicly owned 
utilities, there is neither one specific attribute nor a set of prerequisites that is absolutely quired. 
Utilities that meet only some of the attributes determined in this report can implement successM E M  
programs. Indeed, none of the utilities studies met all of the attributes identified. 
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Local political support appears the most d&ive of fie attributes studied. 
the need for customer involvement in E M  pro 
afion m d  implementation stage of 

of the lwal control 

&kid suppost rnay corne 

nuclear power plants created a high degree of local SL and Seattle a 
general envipomental awareness created the political will to invest in energy efficiency as an alterna- 
tive to supply additions. In Waverly, trustees 
efficiency in the local govemnlent, 
program, While the genesis of loc 
fundamental attribute of E M  success within municipalities. 

from a variety of sources. In both Austin and Sacramento the ll ~ t ; h  COSflY 

IC utility garnered political support for mer 
ndy usherd in a comprehensive set of 
o& varies, it appears to be an important an 

High rates 

Economic factors 

Heightened environmental awareness 

State emphasis on IRPIDS 

Local political support 

Large-sized utilities 

Presence sf a champion 

Partly true = Mot true = 

While high rates can provide the hipetus for BSM programs they are not necessary for E M  success. 
High avoided costs, current or impending supply-side problem, arid supply-side crises help to fuel 
interest in energy efficiency, but do riot neceswgy catalyze activity. c o m d t ’ y  awarenw of 
environmental co~icem plants the seeds of knowledge of other means to provide ent 
beyond traditional supply-side methods, but does not automatically equate with succe 
state emphasis on W / D S M  hmeases the attention of utilities on the possibilities of using E M  but 
does not force them to adopt it. l z g e  utilities are often inore able to devote specialized resources to 
DSM, but this report shows that small utilities can implement effective IXM programs and share 
similar success. Finally, while chnpions within the commUn;q and/or utility can 
D5M success, they are not critical prerequisites. hn sum, this analysis fin& tkat no single requirement 
or set of premwjerisites determines utilities’ success with E M .  
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Based on these results, many other publicly owned utilities across the country may have the opportu- 
nity to develop successful E M  programs. It is hoped that through the examples set by these case 
studies, other utilities may identify the attributes they currently have for DSM success or which they 
could develop in order to succeed in providing the optirnal combination of supply and demds ide  
resources for the benefits of the cities and communities that they serve. 
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APPENDIX A 

DSM POISTFOLIOS 

1. AUSTIN ENVIRONMENTAL AN.3 CONSERVATION SERVICES DEPARTMENT'S 
CURRENT PORTFOLIO OF DSM PROGRAMS 

Energy Star Homes program: Austin's most progressive residential programs have been the 
Energy Star Home Rating and Green Builder initiatives. The Energy Star program began in 1985 and 
was incorporated into the more comprehensive Green Builder program in 1993. The Ehergy Star 
program promotes the construction and purchase of energyefficient homes through a rating system. 
The program consists of two main components: rating new homes and marketing. In recent years 
builders have taken over much of the marketing responsibilities using Energy Star ratings as a selling 
point for homes. The program has succeeded in creating home buyer demand for energy-effkient 
homes and builders have responded in kind. Any new-home builder in Austin's service territory is 
eligible to participate. 

Until 1994, energy-efficiency ratings were based on plans submitted to ESD by builders. A computer 
program designed specifically for the Energy Star program used the data about the home and 
generated a rating based on savings compared to a home built to minimum City energyade 
standards. The Building Energy Them1 Analysis program used generated ratings from one to three 
stars, with one star denoting a home slightly above code, while three stars sigrufied stateof-the-art, 
energy-efficient homes. A zero rating denoted a home built to the Austin energy code, One star homes 
are projected to save 5% in energy costs over a standard home, two star homes should save 125% 
above code, and three star homes are expected to save 20% in energy costs over a standard home. In the 
most recent fiscal year the Energy Star program achieved summer peak capacity savings of 720 kW, 
with cumulative peak capacity savings since the program's inception reaching 2.93 Mw. The program 
cost almost $1 million from 1986 through April 1992. 

Beginning in March 1994 ESD opted to dramatically restructure the program in order to simphfy the 
process and alleviate the burden on ESD staff of rating homes. Two full time staff were required to 
spend eight hours every day performing ratings, and they coulddt keep up with the level of new 
construction in the Austin area. Now the burden has shifted from ESD staff to builders themselves who 
will use checklists to comply with various efficiency levels, still using a star system. (ESD staff will 
perform limited inspections in the field.) This will not only streamline the process, but will also serve to 
educate builders about the specific teclhnologies t3wy must use to achieve energy efficiency levels. 

e the= has been some trepidation about hvning the process over to builders, the Citfs code 
enforcement officials have agreed to allow ESD to 'use the new system. Note that the new system also 
$hi& the type of information promoted by the program, from computer analysis perfomd in ED'S 

45 



offices to checklists of techPnolo@ies that can make a di€€erence in the field, (ATaitur 
program has benefitted from its earlier incamtion, providing a foundation for this latest p r a p m  
evolution.) 

The Green Builder program adds additional factors to the rating 
walter-effidmy, material safety, and solid-waste $iSp0~1 options. 

ting in the program. 
including rainwater 

Both residenfial new CQIIS~~~&QII  programs place a str F education. A 
primary goal for the future of the Green Builder program is expansion to the colmmerd sator. h fact 
m y  comrr\ercial builders have approa propmi exists md no 
marketing has been done. Green Builde 
for proposals for commercial cons 
ma tim influence. 

Interested builders are requ5ed to attend a blf-day 
Builders must also attend at least one technical semi 

greywater, heat pump techno 

EQ even though no fo 
tions are beginning to be written into 1 
ing an indication of &e 

To support the Green Builder program, ESD published the Sustainable dding  Sourcebook. The 
Sourcebook is designed to encourage the implementation of environmentally-resp 
home building and to address the options presented in the Green 
the residential sector, many of the recommendations are relevant to somerci 
Although the Sourcebook fontses on Austin issues, installation guid 
the information is transferable to other areas Austin has made an inv 
raising awareness of the materials that become permanently e 
Green Builder Guide is no longer in print. A revised version w 

The purpose of the Sourcebook is to provide the pradical idomtion 

in new homes. (The ori 
lete in late 1994.) 

lement the options 
materials, and Solid 

d include cornposting toilets, water-pervious materials, 
is, appropriate plant selection, efficient irrigation, 

, hawested rain water, passive 
sheltered design, solar heating and 

straw bale construd5on, and 

in the Green Building Guide. Topics covered include water, energy, 
c design considerations d 
scaping (which inch 

and use of mulches), greywater irrigation (subsurface 
solar design, radiant barrier and ridge-and-soffit venting. 
cooling systems, photovoltaics, gas water heating, ea 
compost systems. 

m Adits: ESD assists residential customers in arranging home ~~~~~ audits so that 
they may then receive low interest loans or rebates from the City of Austin. Prior to October 1 
were provided for free. Following the energy audit, cutoniers must submit h e  results of the audit and 
recommended work to E D  before work can begin. E D  provides audit f o m  free of charge to all local 
contractors. These forms are used as the basis to receive p r o g m  h & n g .  

~ ~ ~ ~ ~ ~ f f ~  Customers receiving approval for work are eligible for the Whole 
O ~ ~ U T I  or €lome Energy Loan progrant These program accounted for 4, 

customers with 
150 to 35% of the 

House 
savings during FY 1992-93 
central or window air con& 
total job cost. Customers replacing their air conditioner or h 
qualify for a bonus rebate in addition to the rebate available 

le House Rebate program provides reb 
their homes. Rebates rang 

t the time of weatherization 
e Appliane E 



HmEtzergyLoanpgrum With theHomeEnergyLoanprogram,customersreceivinganenergy 
audit are elig;lble for low interest loans; of up to $6,OOO €or a singlefamily home or $9,000 for a duplex 
Interest on the loans ranges from 0% for three or five year loans to 2% for seven years. Loans can be 
used for air conditioner/heater replacement, air infiltration control, solar screens/film, attic insulation, 
attic ventilation, duct repair and insulation, and AC servicing. 

Free Home Weatherization program Austin offers a Free Home Weatherization program for 
elderly, disabled, and low-income customers. ESD provides contractors and materials for energy 
improvements including attic insulation, caulking and weatherstripping doors and windows, solar 
screens, water saving devices, window glazing, attic ventilation, and duct repair. The program has 
recently added green building sperrfiitations to its guidelines. 

Appliance E m  pogrmn: The Appliance Effiaency program offers rebates for retrofits of 
W A C  equipment. W A C  contractors or dealers help customers with rebate applications and program 
guidelines. Rebate applications must be submitted within 60 days of installation+ and an energy audit 
is not required. Rebates m g e  from $25 to $530 for qualifying air conditioners, heat pumps, and solar 
water heaters. 

The Appliance Efficiency program accounted for savings of 3.8 MW in FY 1992-93. Rebates were used 
to ratchet up AC efficiency ratings, which in turn created a transformation of the market. Once market 
transformation was completed, the code was then also made more stringent. It is important to note that 
ESD has responsibility for the energy codes for the City and can ratchet code levels in harmony with its 
DSM efforts. 

m Gas i k c h o Z o ~ ~ ~ m :  Austin also offers a variety of gas conservation programs in coopera- 
tion with Southern Union Gas to Southern Union's customers. A Free Weatherization and Space 
Heater component is available for gas customers who are elderly, disabled, or low-income A rebate of 
$50 is offered to gas customers who install gas furnaces with an 80% Annual Fuel Utilization Efficiency 
Rating (AFUE) or higher, equipped with an intermittent ignition device. Homeowners, facility manag- 
ers, and apartment owners who install gas combination heaters may be eligible for a $125 rebate. In 
conjunction with the City's Residential Energy programs water heater wraps and pipe insulation are 
installed in homes that are audited by a registered contractor. At certain times of the year, water heater 
wraps and pipe insulation are installed for free in homes in targeted neighborhoods. The program 
provides funding for efficient gas engine chillers for commercial customers as well. 

m Shade free tnrogram. ESD also offers Trees for Energy coupons to promote shading of homes, with 
two coupons available for each residential customer. Each coupon is worth $15 toward the purchase of 
a tree of more than 10 gallons in size. 

m l%e C m b I  Energy Management Partnership:The Commercial Energy Management Partner- 
ship (CEMP) is the umbrella name €or Austin's Commercial DSM offerings. ESD offers technical and 
financial incentives to electric customers and quahfying Southern Union Gas customem. Rebates are 
offered in the following categories: Lighting, Building Envelope, Motors, Fkfrigeratio- Air Condition- 
ing, Gas Technologies, and Thermal Storage. A walk-through audit is required for all rebate categories 
except motors and refrigeration compressors. After the audit, customers submit a rebate application to 
ESD which in tum issues a Letter of Intent, itemizing the possible rebates. After installation an ESD 
inspection is required before rebates are paid. The minimm rebate is $25 per facility; the maximum 
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The Neighbar$aa%.e p r s g m  
vice§. T r h d  student emplo 

faucet aerators, low-flow showerheads, water heater hsda~on blanketsF and compact fluorscent 
lamps (Smartlights) into residents' homes at no charge. At t\e % m e  t h e ,  the student emp'loyees 
reviewed household energy use and provided information OA additional ene !%Vhg OPpOdUXliti%. 

A primary component of Neighbor$ave has been Smartlight, which prov compact fluorescent 
lamps to customers who in turn pay a 204/1nonth leasing fee on for a total of 60 months. 
Currently BED offers about 10 different lighting product5 though 
Smartlight m d  Neighbor$ave were separate pmgam~ but ght did not fare well as a stand- 
alonet mai;l-ordem: program and was combined with the Neig 

Through the Neighbon;fpave program to date over &?31 homes md apartments/ out 
market of 14,4QO units, have h e n  Visited and over 26~000 compact fluorescent 
instalded, On average BED has installed 4.46 b 
bulbs ordered via mail order a d  walk-in, the S 
total. Of these, 6 / 4 2  bulbs 
with the performance or 
bulbs arc? deaned and redistributed. Ofher bulbs me re 
10,600 leases are inactive. These are bulbs in. loca~ons 
Some of these bulbs have moved to other locations in the ci 

The program peaked during the s m e r s  of 1990 
and 2 supemissrs implementing the program/ all o 

BED representatives still visit about 1,000 homes a 
to the student irnpkmenters, which is scald back 
a half full-time equivalents to the program to handle 10 installations per week. 

mtomer. With the additional 
distributed over ,%#OW bdbs 



Although not formally evaluated, the Smartlight program is carefully monitored as all leasing 
information is tracked in a database for baing purposes. To date it has cost the utility $1.1 aillion and 
the customer $226,109. Since the inception of the Neighhr$ave/Smartli@t program, a total savings of 
5.43 Gwh and a total peak coincident demand of 951 kW has resulted. A lifetime savings of 45.4 GWh 
is expected for the weighted measure lifetime of 8 years. 

Neat Exdzmge program In September 19S9, the US. DOE awarded BED a $125,000 grant to 
develop and implement a pilot program for residential heat fuel switdmg. Using the results of this 
pilot program, BED initiated a full-scale residential eledric heat conversion progrm The full scale 
program began in April 1991 and has a goal of reaching 1,500 of the 2,200 electric heat homes. 
Approximately 70% of conversions to date have been to natural gas. The program places a special 
emphasis on rental housing because @YO of BED'S electric space heat customers are rentem 

Heat Exchange is attractive to both renters and landlords becam heating bills are reduced drastically. 
Benefits to tenants are obvious, but owners also benefit because it is easier to attract and keep tenants 
with nonelectric heat. With this program BED has the potential to reach all residential customers with 
~~cheatbecauseabanonelectricheatinnewresidencgwaspassedin1991. Withatotalofover995 
installations to date, this program has cost the utility $1.1 million and the customers $2.2 million- 
Energy savings have totaled 9.6 GWh and coincident peak demand reduction has totaled 3.2 GWh. 
Over theexpectedlifetimeof 20 years 137Cwftis theprojededsavings. Theweightedmeasurelifetime 
for the Heat Exchange program is 14 years. 

Participation in the program be@ with a free energy audit conducted by a BED contractor and a BED 
energy services specialist. A s u m m a y  report is provided to the customer which includes details of the 
contractor designed heating system as well as any necessary weatherization work. Interested custom- 
ers then have the option of selecting a ban or rebate. If the customer finances the work with a loan, BED 
oversees the project. If the customer selects the rebate option, the customer is responsible for dealing 
with the contractors. Rebates can be up to $1,OOO and represent 50% of the project cost. With a loan the 
customer pays soo/o of the first-year savings estimate every year for five years. Any remaining balance 
is paid by BED. Loans and rebates are monitored by a customized Paradox database. A total of 4 BED 
full time equivalents work on the program. 

The largest Heat Exchange project to date is the Northgate housing complex. Northgate was the first 
tenant-organized buyout under Housing and Urban Development Corporation (Federal) Housing 
Preservation Guidelines. Through creative financing and a skong effort by the residents, community 
funds were raised from nine sources to buy the project and create Northgate Housing Inc. As part of 
the buyout the Northgate task force raised a total of $8.1 million which was spent on building 
rehabilitation, with approximately $2.1 million spent on energy efficiency improvements. Included in 
the improvements was the replacement of electric baseboard heaters with natural gas-fired, hydronic 
baseboard heaters. This fuel switching, or "heat exchange," took place from September 1989 through 
August 1990. BED contributed $267,000 directly to the effort. 

In September 1990, the US. Department of Energy awarded a second grant to BED for !§54,800 to 
support the efforts with energy efficiency at Northgate and to use it as a fuel substitution demonstra- 
tion. The purpose of the grant was to document and disseminate the success of Northgate in reducing 
the costs of living in subsidized housing to affordable levels. 
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m 'Tq 1r m: 'The Top 10 program began in 1991 and provides a mstomiz 
energsaving rn s to the City's largest comnercial and hdwtrial electric ~x..~stomess by financing 
thew energy efficient retrofits in their facilities. There are approximately 50 customers in the total 
eligible market W ~ Q  qual@ for this program by hiving a peak annual demand greater than 200 kW. 
Despite the program name it actually de& with the 30 largest C/l cust~me~s. (Opighally the p r o g m  
was targeted at the ten largest customers, but has since been expanded though the name stuck!) 

BED works closely with the customer's management team to provid sitive cash flow for financing 
E M  measures, typically buying down the W ~ Q I - I I ~ S  payback to b 
mast have a payback of less than 5 years to ye a at^. Loans are provided by local 

ecwe hancing. In one instance, BED provided project hmcing directly 
rvice representatives work directly with the custsmers. M 

fuel switching from ekctric heat. The utility hies to be very flexible when dealing with its large C/I 
customers in order to maximize DSM participation. 

to date atid kas not required mjor modifications. 
series of energy efficiency s targeted at the facility managers for these 

large customers. It has produced very good results for this groupl and participation 
beyond to the energy comrnmity at large. 

SED has found it relatively easy to get its largest mtomers to participate 
relationships between the utility and the customer. With a total of 10 installatism to date, this program 
has cost the utility $490,W and the customer $1.03 million. E m  vings have total 
coincident peak demand r~dudion has totaled 678 kWh. Ove xp&d lifethe of 20 years the 
program has projected savings of 528 GWh. The weighted measwe lifetime for the Top Ten program 
is 15 years. 

mr Begun in lW1, this program, with a total eligible market of approxi- 
otes energy efficiency to small C/X customers that have a demand under 

200 kW. The utility provides free energy audits to inteerested customers. The program 
tallation a5 well as positive cash flow financing for a wide range of measures that a 

each business. Like the Top 10 program BED will buy down customer paybacks to around 3 years. 
Rebates are available to customers who perforni the installation work therrpselves or install rar~re 
expensive systems. Lighting retrofits are the primary measure installed and &e set-up is similar to 
Smartlight, but customers pay 3ti~/month for about 33 months. 

With a total of 63 installations to date, this program has cost the utility $990,000 m d  the customer 
$357,000. Energy savings have totaled MWh and coincident peak demand reciuc.-tion has totaled 
181 kwh. The program has projected savings of 10.7 GWh over a 20-year lifebe. The 
measure lifetime for the Energy Advantage program is 13 y e a s  

BED encourages customers to install measures that go beyond the revised b 
1991. The program has a participation goal of 
BED has achieved an 8% penetration rate a 
tage has a low number of completed projects due in part to the long lag 
and project completion. Another major factor affecting participatio 
formally marketed the Energy Advantage program at all. Nonetheless program 
projected savings. 



BED has found a greater challenge in marketing E M  to small C/I customers than it has with the Top 
10 program. This is likely due to a high turnover rate in the small C/I sector as well as the lack of time 
that small business owners have to consider energy conservation as well as energy mnservation 
ranking low on their priority list. Overall the utility has had better luck getting new construction 
projects to participate. 

While the four programs listed above represent the core of BED'S DSM programs, the utility also offers 
several other customer energy efficiency services. For residential, small commercial, and large com- 
mercial and industrial customers, BED offers new construction programs. For residential customers, 
BEDS Power Miser program has installed direct load control switches on electric hot water heaters 
throughout Burlington. 

3. SACRAMENTO MUNICIPAL UTILITY DISTRICT'S CURREN?" PORTFOLIO OF DSM 
PROGRAMS 

w E q u i p n m t E ~ I ~ m t p p m  During 1993, the Equipment Efficiency Improvement 
program provided rebates and/or financing to stimulate the purchase of more than 5,500 efficient heat 
pumps and air conditioners to replace inefficient electric heating and cooling systems. The program 
also resulted in over 3,600 ceiling and wall insulation and shade screen installations. Nearly $8 million 
inrebatesandnearly$18millioninloarmswereprovidedthrough~programm1993. 

w Solrzr Water Heaferpgram The Solar Water Heater campaign got off to a quick start with over 
1,200 systems installed from the start of the program in 1992, of which 774 were installed in 1993. 
Savings for the program totaled 2 GWh and 0.3 Mw in 1993. The program replaces inefficient electric 
water heaters with efficient solar water heaters, is contractor driven, and has high quality assurance 
standards and control. Rebates averaged $1,082 and financing averaged $2,286 in 1993. 

m 211e Gommum'ty Parfnms program' The Community Partners low-income program has been 
implemented since 1990 and includes direct installation of various weatherization measures. In certain 
instances refrigerators are provided free, with 886 delivered in 1993 and over 2,300 delivered to date. 
Program delivery is performed by community-based organizations and local contractofx 

w The Direct Investmenf p p m  The Direct Investment program is available to all electric-heat 
customers and is delivered by local contractors working under contract to SMUD. This program was 
introduced in 1993 and offers, at no costs to these customers, improved insulatio~ plugging of leaks 
amund ducts, windows, and doors; and other measures such as low-flow showerheads and compact 
fluorescents. In 1993, nearly 15,000 energy efficiency measures, including over 7,700 compact fluores- 
cent light b&, were installed in 2,670 homes fobwing audits of nearly 3,mO elecbidy-heatd homes. 

a % Shade Twe pgmm This pr5gram is a joint effort with the Sacramenb Tree Foundation and 
has resulted in the planting of over lOS,Oa, shade trees in the yards of SMUD customers since 1990, of 
which over 44,OOO were planted in 1993. Fully grown, these trees can reduce home cooling costs by up 
to 40% in the summer. 

IS The Peak Corps Air Conditioner Load Management puogvam:  The Peak Corps Air Conditioner 
Load Management program is S W s  largest DSM program in terms of capacity savings and allows 
SMUD to cycle partiapating customers' air conditioners during selected summer days. Installed 
summer peak capacity savings were estimated at 115 MYV by the end of 1993 with more than 96,000 
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residential customers and nearly 33,OOO tom of commercial air conditioning participating. C y c h  
~CCUI'S on average 10 to 16 days per supnmer. There are several of participation options for 
residential customers, with the most stringent being "the Peak Per which cycles AC loa& off 
up to four hours and saves customers up to $20 monthly from their summer bill. Camntly 3% of 
participating customers have selected this option. 

~ a ~ ~ ~ a t i o ~  in the Peak Corps program has benefitted greatly by § 
Rule 15 is a hook-up condition m d  requires that all newly-co 

pate in Peak Corps unless the 
sted to withdraw from 

than 2Q% of new 

for about half of all new participants. hi 1992 S m  initiated a recorded message updated d 
Sammento Bee's (newspaper) BeeLine telephone infoxmiation system. The recorsimg alerts 
whether the utility will be cycling loads that day. Daily radio messages sewe the S;WI purpose. 

le C/I Custsmgrs there 
are t he  interruptible rate load management options. The Auxiliary Power program takes advantage 
of the on-site generators that many large agencies and farms - connputer/data, telephone/telecom- 
nlunicatiun, hospitals -have as a m e a  to maintain service when Sh4Ul.I power is hkmipted. These 
generators are used in place of SMuI> corned  power during peak periods as part of the program 
contract. Customers participating in the Curtailable Service program commit to turning off a pre- 
scl-ibed mount of load withina two h o w  of notifidion on peak days. The Fast Dispatch program 
participants are able to shed facility electric loads within ten minutes. By the end of 1993, tjg MW of 
dispatchable load were under contract. 

Started in 1978, the IJool/Spa 

spas to shift the hours of operation of filtering p 
approximately 18 W of capa 

SMUD's refrigerator p r o g m  is c s n i p w  of two major 
ging cwtomers to buy the most efficient unit &ey can afford, and 

incentives to encourage the removal of older, inefficient models froni service. New refrigerators must 
exceed 1993 Federal appliance efficiency standards by at least 15%. 
removed from h e  market by dismantling them# removing the ~ f r i  
manufacturer), disposing of the capacitor and its oil, and se 
program is operated through a r~wlser of local appliance 
SMUD's trade-in incentive and 

63,ooO old units were twned in 

the box as map. The rcrfrigerabr 
who a8vrrt;ise the availability of 

n spified models. By the end of 199 
lJrcl¶&d, of which over 

led," of which over 20 
high&iciency. refrigerators had 

Nau m rvc A New Comtrsldion incentive program for all sectors seeks to make 
new buildings and ho more energgr-cfficient than state codes. Bdders receive incentives for 
advanced W A C  systems, efficient lighting added iplsulPatiion, md other meas-. This program 
fscuses on avoiding lost opportunities by providing design assktmce and financial incentives based 
on incremental costs. The pro seeks to transform the constructim market by reaching building 
omem as well as designers and builders. Savings of 4.0 GTNh and 2.5 MW were achieved through thjs 
program in 1993. 



~ e a n d S m a l l c o m m e r r c Z a  ' IdInd.trial Retmfitp?vpm: S M U I T S  C/I Retrofit progrm offer 
C/I customers energy advisory services, energy use analysis and effiaency recomendatiom, and 
rebates and f inaxing Program participation is &vm primarily by the 100 SMUD-approved dectrid 
and mechanical contractors and vendom. In 1993, these programs resulted in 9.1 MW and 43 GWh of 

I DSMBiLldingprclgram Currently SMUD is implementing a pilot DSM Bidding program for C&l 
customers. The utility received 36 responses to its requests for bids, short-listed eight, and selected 
three. All of the bids are from energy service companies. Bids were quirtxi to come in under 3.5 e/ 
kWh and provide at least 30% of savings from non-lighting measures. Approximately 10 MW of 
capacity savings are expected to be achieved by December, 1995. 

a MuZfi-Family Refmfitprogram: For SMUD's Mdti-Family Retrofit program, residential buildings 
that have five or more dwelling units are considered multi-family. SMUD energy specialists provide 
on-site energy audits and recommendations €or efficiency improvements. Custom rebates for the 
commercial accounts (mmmon area lighting, pools, WAC), prescriptive rebates for residential 
accounts, and direct installation of weatherimtion, water heating, and lighting measures are provided. 
Through 1993, over 7,700 apartment units have received energy audits. 

a schools and Public Buildings pregram.  SMUD's Schools and Public Buildings program offers 
advisory services, educational service and assistanse, direct energy use audits, rebates, and lease/ 
purchase financial arrangements for schools and public buildings (State, Wer& County, and City 
governments). The program provides comprehensive energy efficiency audits, i d e n w g  all cost- 
effective opportunities in existing schools and other public buildings. To assist schools ar~€ public 
agencies in financing and installing energy efficiency improvements, program staff can mange for 
mtamer payment through a lease/purchase agreement with the District. A S W  energy specialist 
may also act as a project manager to help a customer select a contractor, arrange installationt and 
aversee project quality. SMUD completed 73 audits in 1993. 

rn Tutal School Energy Management pgrm SMUD has provided educational services to the 
community and schools for many years, focusing on safety, altemtive fuels, generating sources, and 
energy and the environment. The goal of these programs is to institutionalize efficiency by educating 
its customers. With the Total School Energy Management program WEN) the utility hopes to change 
the behavior of children in grades K - 6 by educating them about environmental issues and energy 
consumpticm. By educating young children the program a h  hopes to reach their parents. 

savings. 

4. SEATTLE CITY LIGHTS CURRENT PORTFOLIO OF DSM PROGRAMS 

In 1992 SCL offered a total of 16 I S M  programs including 8 residential programs, 6 cornmerdal 
programs, and 2 industrial programs. Seattle's residential programs dominate its DSM roster in terms 
of savings and participation. 

Another prominent feature of SCL's DSM portfolio is the Lighting Design Lab. SCL continues to 
operate the Lighting Design Lab, a pro]ect of several Northwest utilities and other organizations and 
one af khe mask exciting energy resource centers in the country. Overall, SCL's DSM efforts in 1992 
achieved total savings of 34 aMW in 1992 Note that the savings below refkr to 1892 parkipnts onty 
and do not reflect cumulative program activity. 



e Home 
in cooperation with th 
program distributed en 
customers in KL's service territory saving 39 GMrh and 4.4 W. 

The Long-Tern Super Gosd Cents program encourages 
contractors to build multi-farnily buildings that exceed state code. hcentives for 435 units were 
approved through this program in 1992. 

m ~ ~ ~ ~ f u ~ ~  The Mdt i f ady  C tiion program provided grants for 

units, Savings for 1992 participants are estimated at 1.9 GWh with $1.4 miuion in grants provided. 
Loan. finansing was also provided for measures irm 53 m n  bw-income buildings contaking 1,014 
residential units, with annual savings of 1.9 GWh. A Multifmdy Cornon Area Lighting component 
was established in conjunction witkin the Energy Smart Design program, and 177 buildings with 3,187 
urpits participated in 1992. 

m The Home Water Savers program was initiate8 
ent and Puget Somd Power & 
ads and faucet aerators to all 

Tmr Super Good 

installation Q ures in 65 low-inc dings CQnk9hhg 1,021 IES&tdd 

Energy E%kimt Water with r n d S a ~ @  of 1.1. @wh, 

am completed i ts  14th m d  final year 
were audited accounting for 

The Home Energy Loan program weatherizea 210 sing1 

niultiplex buildings with 169 units m i v t d  loans and in 1992 savings 

in 366 singlefamily and multiplex buildings, accounting for m u d  savings of 920 

997 Mwh for the progrm 

m. Tlpe Low Income Electric program weatherized 411 residential units 

and remodeled co 
design and htall energy-effiaent technologies, saving 23.6 GWh through 1992. h 8993 these was a 
huge surge in demand for the program a d  the program's budget was exceed& fo 
BPA bailed SCL out of this dilemma by providing an additional $8 million to the p 
original $5.9 million. 

industrial. customers. The program resulted in savings of 8,s 
1991. XL's hdushial sector iS small with only 300 customers who account for 18% of total load. 

PZm ~~~~ The Ei~gy $avings Plan is SCL's primary efficiency program for 
MWh in 1992 after beginning in late 
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Li@f.ingDesign W: As alluded to above, XL's Lighting Design Laboratory (LDL) is perhaps the 
utility's most exciting E M  initiative. LDL was opened in 1988 and currently provides visitors with 
efficient lighting information and services through comdtation~, tours, classes, f o m ,  videos, and 
newsletters. Though managed by SCL, the LDL is a regional venture. The original spomrs of the 
project were Natural Resources Defense Council, BPA, SCL, and Northwest Conservation Act Coali- 
tion, though many additional sponsors have been added since its inception. LDL is unquestionably the 
primary resource for lighting information in the Northwest and is responsible for ushering in a new 
type of DSM program nationwide: energy resource centers. 

In addition to the programs listed above SCL also implements the Residential Efficiency Standards 
program, the Northwest Energy Code, the Industrial R&D Project, the commercial Energy Manage- 
ment Survey, General Service Efficiency Standards, and Street and Area Lighting programs. 

5. WAVERLY LIGHT AND POWER'S CURRENT PORTFOLIO OF DSM PROGRAMS 

1 l%e Good Cenfs New and Impmved Homes program WILTS most exemplary E M  program is the 
Good Cents New Home and Improved Home Program. The program, internationally marketed 
among utilities, promotes energy miwrvation measures in the construction of a new or improved 
home and additionally heating and cooling that home with energy efficient equipment thus yielding a 
30 to 50 percent reduction in its total energy requirements. For quahfymg homes WLP reduces the 
energy portion of the electric bill on a Good Cents home by ~P/o for a period of 10 years. So far, WLP 
estimates that its Good Cents homes have achieved energy savings of about 28% per home in a total of 
7 homes. To date the program has been primarily customer driven. 

WLP first offers a free residential audit for those customers considering improving their homes. To 
obtain a Good Cents Certification, a home must meet the program's prescriptive standards dealing 
with the insulation of floors, walls, ceilings, doors, windows, ventilation, and air distribution, as well 
as performance standards for water heating and HVAC. To date Waverly has seen extensive free 
ridership in its programs, especially the Good Cents programs. W does not plan to estimate free 
ridership nor does it plan to do impact analyses on its DSM programs in the near future. 

Residential Loan Rugram In April of 1994 WLP initiated its Residential Loan Program that 
finances Good Cents Home improvements in the areas of insulation, storm windows and doors, 
replacement windows, weatherization, hot water system, HVAC systems, and other items approved 
by WLP. 10% financing will be offered to WLP customers at 8% for amounts from $1,OOO to $15,000, 
with WLP buying down the interest rate from >%o, approving measures to be financed, and 
inspeding work prior to funds being disbursed. WLP will deposit their portion of the interest 
paymentsinareserveaccountwitheachbankafterutilityinspectionhasbeenperfo~edandtheloans 
have been processed. The banks will draw from reserve accounts as necessary to make interest 
payments. WLP will receive interest earned on the reserve accounts which will reduce the cost of their 
subsidy. If loans are paid off early the banks will not draw down any further funds on that loan. 

B RateRldWdmn g: In May of 1B2 W s  Board of Trustees approved a new rate structure that 
affords energy efficiency opportunities for all Customers. A declining block rate, where r a t s  go down 
dramatically after 1,OOO kwh usage, is still offered for the few residential customers, around 30, having 
all electric homes. (Most all electric mstomers live in relatively small apartment units and do not use 
1,OOO kwh per month, making this socially-sensitive rate provision largely unnecessary.) However, 
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