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Box 7-C-Helping the Poor Pay Their Electricity Bills:
The Low-Income Home Energy Assistance Program

LIHEAP, established in 1961 by the Imw-income Home Energy Assistance Act (Public Law 97-35), is a
block-grant program administered by the Department of Health and Human Services. The program provides funds
to States to help eligible low-income households meet heating and cooling bills, such as utility bills. Up to 15
percent of State LIHEAP grants (25 percent with a special waiver) can be used for home weatherization.

In 1990, with funding of about $1.6 billion, LIHEAP reached about 6 million households; weatherization
services were provided to only 146,000 homes. On average, States spend from 7 to 10 percent of theiLIHEAP
funds on weatherization. The bulk of the funds are spent on energy assistance, averaging about $200 per
household. In contrast, average weatherization expenditures under the program are about $1,600 per household.
For the Federal Government and State agencies, helping poor families pay their energy bills allows thereto reach
more households with available funds than weatherization efforts, even though weatherization could cut
household energy bills.

OTA's report, Building Energy Efficiency found that there was little assessment of the cost-effectiveness of
LIHEAP weatherization efforts and no dear program policies encouraging cost-effective weatherization. Moreover,
utilities benefit substantially from Federal LIHEAP outlays by collecting payments that otherwise would have been
lost or delayed. (Utility arrearages from delays in paying residential bills amount to hundreds of millions of dollars
annually; LIHEAP funds help offset these liabilities.) The report noted that new Federal policies or requirements
to leverage LIHEAP weatherization funds with State and utility resources could boost the number of low-income
households that receive energy efficiency measures under the program.

SOURCE: U.S. Congress, Office of Technology Assessmens, Building Energy Efficiency, OTA-E-518 (Washington, DC: U.S. Government

Printing Office, May 1992), pp. 99-100.

reformation programs, helped to create the insti-
tutional infrastructure and expertise in State
government, utilities, and energy conservation
service providers that now help sustain active
energy efficiency and technical assistance efforts.

The Federal Energy Management Program

The Federal Energy Management Program
(FEMP), located in The Office of Building
Technologies, is an outreach program designed to
assist Federal agencies in adopting energy effi-
ciency measures in buildings, transportation and
operations (see box 7-D). The program was
established in the mid- 1970s in response to
legislation and Executive Orders directing Fed-
eral agencies to reduce energy use. The program
has a small staff (six people in 1991) and a modest

budget ($4 million in FY 1992). FEMP has four
areas of operations: 1) reporting on the energy
management efforts of Federal agencies; 2) pro-
viding information training, and technical support
to Federal agency personnel; 3) hosting intera-
gency meetings to develop new Federa initia-
tives, and 4) awarding annual certificates of
achievements to Federal facilities and personnel
for demonstrating exemplary performance .47

As part of its efforts to assist Federal agencies
in implementing energy-saving measures, FEMP
has been evaluating agency participation in utility-
sponsored DSM programs and is assisting in
administrative reforms that would encourage
greater use of shared energy savings contracts by
Federal agencies as an adlternative means of
funding efficiency improvements. DOE estimates

47u.s. Congress, Office of Technology Assessment, Energy Efficiency in the Federal Government: Government by Good Example?,
OTA-E-492 (Washington DC: U.S. Government Printing Office, May 1991), pp. 24-25.
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Box 7-D--Federal Energy Management Program

Federal Spending on Energy, FY 1989 The Federal Government IS the Nation'’s
largest single energy consumer. In FY 1989, the
Other Federal Government spent over $8*7 billion on

0992320”3 direct energy purchasesfor its own facilities and
' operations and another $4 billion subsidizing the
energy expenses of low-income households
(see figure). Not reflected in this direct energy
expenditure are some $12.7 billion for energy
costs for leased space for which the Federal
Government does not directly pay utility bills.
Payments to electric Utilities accounted for an
estimated $2.4 billion of the FY 1989 energy bill
7 nssi for Federal buildings. Electricity accounts for
ssisted
housing around 70 percent of total energy costs.
4 OTA'S report Energy Efficiency in the
FederalGovernmentby Good
Example? concludes that much Federal energy
is inefficiently used OTA estimated that t he

SOURCE: Office of Technology Assessment, 1993, adapted fro“m us. Federal Government could profitably conserve
Department of Energy, Federal Energy Management Program, “Report .
on Federal Government Energy Management and Conservation Pro-  at least 25 percent of the energy used in Its

grams,” October 1990. buildings by adopting commercially

cost-effeoti ve measures such as high-efficiency
lighting and carefully operated heating, ventilation, and air conditioning equipment-with no sacrifice of comfort
or productivity.

The constraints to Improved Federal energy efficiency are real and significant (see table.) Implementing
efficiency improvements will require overcoming several hurdles, including finding sufficient funds to pay for
retrofits in an era of tight budgets.

OTA's ease studies found a large potential for savings. However constraints, notably the lack of funding and
staff, limited action at the facilities. For example, the General Services Administration’s (GSA) Suitland Complex
has about 2 million square feet of commercial building space. Electricity accounts for over 90 percent of the
$5-million annual energy bill. The facility has increased effiencyof the heating, ventilation, and airconditioning
system, improved lighting efficiency, and improved the building envelope. Most Improvements consisted of low
first-cost measures because the funds for more capital-intensive measures were unavailable.

In spite of these efforts, energy use at the facility has risen since 1985. Changes in the building’s use, such
as greater use of computers and increased occupancy, offset the gains. Further measures have not been
implemented for several reasons. The complexity of the procurement process creates significant lag time, and
inhibits selection of innovativeequipment and participation in local rebate programs. Current policy restricts
replacement of functional equipment in spite of technological advances that would reduce energy use. Lastly,
building personnel often lack training in energy conservation and some new technologies may be too sophisticated
to run without it.

OTA found that there are mechanisms in place to promote greater energy efficiency in Federal buildings
including sanctioned private-sector financing options available to assist funding of energy efficiency measures.

Federally-owned
buildings
35

Autos and

light ()tgmks /////

Military jets
3.7

($ billions)

‘U.S. C,, ess, Office of Technology Assessment, Energy Efficiency the Federal Government:

Govemnent by Good Example?OTA-E-492 (Washington, DC: U.S. Government Printing Offioe, May 1991).
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The first of these are shared energy
savings (SES) contracts. Under the Compre-
hensive Omnibus Budget Recondiliation Act of
1985 (Public Law 99-272), all Federal agencies
can seek private financing from energy service
companies. These companies perform conduct
energy audits and install efficiency measures
using their own capital and personnel. Their
costs and profits are paid for out of the monies
that previously went to higher energy bills.
However, this procurement practice is rarely
used by Federal agendas. The complexity of
the procurement process and uncertainty over
who keeps the savings discourage interested

agencies from initiating such contracts. Legisla-

tion was passed to assist the Department of
Defense (DOD) overcome constraints in SES
contracting. DOD is permitted to retain two-
thirds of energy savings at the installation with
the SES contract. One-half is to be used for
further energy conservation measures, while
the other half is available for other projects.
Additionally, provisions in the act simplify the
contracting procedures for DOD.

Utility rebates are another important
source of funding. Large Federal installations
offer significant energy savings for interested
utilities.Therebates offered by utilities are likely
to bring borderline efficiency measures within
financial reach. For example, the GSA and

Constraints on Im_pr_oved Federal
Energy Efficiency

Resource constraints

Priorities favor other agency needs
Energy efficiency is not central to most Agencies’ missions
Energy is a small component of most agendas’ expenditures
Little senior management interest

Many measures require initial capital spending

Many measures require personnel
Many facilities have no energy coordinator

Information constraints

Opportunities have not been systematically assessed

Agencies are uncertain of technical and economic performance
Does this technology really work?
Would the facility be better off waiting for next year's model?
Lack of metered energy-use data
%0 little information sharing between agencies

Energy-use decisions are dispersed, made by thousands of
individuals
Implementation requires coordinated effort from diverse parties
Too little training and education for diverse parties

Lack of incentives

Dollar savings often do not acrue to energy savers
Energy costs are readily passed through budgets

Federal procurement policies often favor status quo
Procurement practices am complex often restrictive

SOURCE: U.S. Congress, Office of Technology Assessment, Energ
Efficiency in theFederal Government: GovemmentbyGOQd Exanpl e
OTA-E-492 (Washington, DC: U.S. Government Printing Office, May
1991), p. 10.

Potomac Electric Power Company in the Washington, DC, metropolitan area have been working on a Federal
Lighting Initiative. In 1991, GSA committed $10 million towardthis effort with PEPCO offering an additional $10
million in rebates. As of early 1991, only DOD and DOE had an explicit policy on receiving utility rebates. DOD
is allowed to retain two-thirds of rebate, while the remaining third is returned to the general fund at the Treasury.
DOE is allowed to retain the entire sum and credit the rebate to energy cost appropriation. Pacific Northwest
Laboratory, a national laboratory, sworking with FEMP to develop a generic Federal utility rebate program.
Efforts to improve the energy efficiency of Federal buildings received further stimulus under the Energy Policy
Act of 1992. The act toughens energy efficiency standards for Federal buildingsand sets anew deadline of 2005
for Federal agencies to install cost-effective technologies to save energy and water. Also enacted were a number
of other measures to raise energy awareness among Federal managers and financial commitments to energy

efficiency.

SOURCE: Office of Technology Assessment, 1993.
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that aggressive implementation of energy effi-
ciency measures in Federa buildings, such as
lighting retrofits, could cut Federal energy use by
10 percent from 1985 levels and yield savings of
$400 million per year by 1995.*

ENERGY EFFICIENCY INFORMATION
AND STANDARDS

The Federal Government has had amost 20
years of involvement in various programs involv-
ing building energy codes and standards, and
appliance labeling and efficiency standards. In
addition to DOE, the Federa Trade Commission
(FTC) and the U.S. Department of Housing and
Urban Development (HUD) have been involved
in these efforts. The programs have required
Federal agencies to work in cooperation with
trade and professional organizations and manu-
facturers.

OTA’Sreport Building Energy Efficiency ex-
amined the history and efficacy of these programs
for commercia and residential energy technolo-
gies.”ota found that although there has been
limited evauation of the effectiveness and energy-
savings attributable to these efforts, there is some
consensus that they help reduce information-
related constraints to energy efficiency improve-
ments, and they provide accepted benchmarks
used by electric utilities in determining and
advertising energy-efficient products in their
DSM programs.

Federal Building Energy Codes and Standards
While building energy codes generally are
adopted and enforced locally, most localities rely
on model codes published by national building
organizations .50 The DOE and HUD have been

active in developing model and mandatory build-
ing energy codes and standards. In cooperation
with States and various national organizations,
Federal agencies have issued voluntary guide-
lines for nonfederal buildings. DOE and HUD
have promulgated energy efficiency standards for
Federal buildings and manufactured homes (e.g.,
mobile homes). Although the number of new
Federal buildings constructed annually is small,
the Federal Government potentially has the abil-
ity to influence about 27 percent of new home
construction through eligibility requirements for
Federal mortgage insurance programs of the
Federal Housing Administration, the Veterans
Administration, and the Farmers Home Adminis-
tration.” Table 7-6 shows the status of Federal
efforts.

Appliance Efficiency Standards

The National Appliance Energy Conservation
Act®, as amended, establishes Federal minimum
efficiency or maximum energy use standards for
certain appliances, including refrigerators, air
conditioners, and furnaces. DOE is required to
update the standards to reflect technological
changes every 3 to 10 years depending on the
appliance. Federal efforts to promulgate effi-
ciency standards for consumer appliances were
initiated in the 1970s under the National Energy
Conservation Policy Act. Implementation of that
act’s mandatory efficiency standards was slow
because of opposition within the Executive
Branch and from manufacturers, and litigation.
Pressure for uniform national standards helped
break the logjam after California and severd
other States adopted appliance efficiency stand-

48 DOE, FY 1993 Congressional Budget Request, vol. 4, p. 327.
49 OTA, Building Energy Efficiency, supra note 9, pp. 107-116.

50 The major organimations are: the Building Officials & Code Administrators International the International Conference of Building
Officials, the Southern Building Code Congress International, and the Council of American Building Officials, a federation of the first three
organizations. The American Society of Heating, Refrigeration and Air-Conditioning Engineers (ASHRAE) promulgates standards for

building HVAC systems tbat are often incorporated into building codes.

S1OTA, Building Energy Efficiency, supranote 9,pp.107-109.

s2Public Law 100-137, Mar. 17, 1987, amended by Public Law 100-357,42 U.S.C. 6292.
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Table 7-6-Federal Energy Standards for New Buildings 1992

Code

Applicability

Status

HUD Minimum Property Standards
(1950s)

National Manufactured Housing Con-
struction and Safety Standards (1974)

DOE Building Energy Performance
Standards (1979)

DOE Mandatory Performance Stand-
ards for New Federal Residential
Buildings (1989)

DOE Energy Performance Stand-
ards for New Commercial Buildings
(1990)

DOE Voluntary Guidelines for Non-
federal Residential Buildings

Residential buildings receiving
Federal mortgages

All manufactured housing

All new construction

Federal residential construction
(95 percent is military housing)

Mandatory for Federal commer-
cial buildings. Voluntary for private-
sector commercial buildings.

Voluntary standards for nonfed-
eral residential buildings

To be replaced with Council of
American Building Officials ‘Model
Energy Code’

Active

Never implemented; supplanted
by performance standards listed
below

Active

Active

Underdevelopment; issuance pend-
ing

NOTE: New Federal Building Energy standards adopted in Energy Policy Act of 1992 (Public Law 102-488) are not included

above.

SOURCE: Office of Technology Assessment, 1993, adapted from U.S. Congress, Office of Technology Assessment, Building

Energy Efficiency, OTA-E-518 (Washington, DC: U.S. Government Printing Office, May 1992), p. 109.

ards of their own in the absence of Federal action.
Table 7-7 shows selected appliance standards
established before 1992, The Energy Policy Act
of 1992 added additional energy and water-using
devices to the list of products for which minimum
Federal energy efficiency standards have been
established .53

Appliance Labels

The Federal Government has also mandated
labels showing energy use for the appliances
covered by the standards under the Energy Policy

and Conservation Act.” The requirement is based
on the belief that consumers will purchase more
efficient appliances if given information about
operating costs and comparative product efficien-
cies. Labels now exist for refrigerators, freezers,
dishwashers, water heaters, clothes washers, room
air conditioners, and furnaces.” The labels in-
clude estimated operating costs for the product, as
well as the range of operating costs for other
available products in the same class. Appliance
labeling requirements are the responsibility of the
FTC.

53 Public Law 102-486, Subtitle C, 106 Stat. 2805, Oct. 25, 1992. The product categories added were @S, motors, commercial heating
and cooling equipment, plumbing products, distribution transformers, windows, luminaries, and office equipment. The dates for promulgation

of standards vary, but most must be published over the next 10 years.

54 The Energy Policy 2nd Conservation Act (Public Law 95- 163), as amended, requires the Federal Trade Commission to develop and issue
appliance energy-use labels for: 1) refrigerators, 2) freezers, 3) dishwashers, 4) clothes dryers, 5) water heaters, 6) room air conditioners, 7)
home heating equipment (other than furnaces), 8) television sets, 9) kitchen ranges and ovens, 10) clothes washers, 11) humidifiers and
dehumidifiers, 13) furnaces, and 14) any other type of consumer product defined as covered by the Secretary of Energy. Swimming pool heaters
and fluorescent lamp ballasts were added to the list by the National Appliance Energy Conservation Act.

55 The Federal Trade Commission determined that labeling the remaining classes of appliances (clothes dryers, home heating equipment
other than furaces, television sets, kitchen ranges and ovens, and humidifiers and dehumidifiers). was economically unfeasible and would not
assist consumer purchasing decisions. 44 Fed. Reg. 66466 (Nov. 19, 1979).
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5 (Name of Corporation)
9 Refrigeator-Freezer Model(s) AH503, AH504, AH507
2 Capacity 23 Cubic Feet Type of Defrost. Full Automatic
stimates on the scale are based Only models with 225 to 244
3 on a national average electrlc cubfc feet are compared
W rate of 4 97¢ per kilowatt hour in the scale

W

uw
Model with Model with
lowest highest
energy cost energy cost
$68 $132
v THIS W MODEL v

Your cost will vary depending on your local energy rate and how
you use the ProdUCt. Thios enycossbaeaON u's Government sstandard tests

How much will this model cost you to run yearly?

Yearly cost
Estimated yearly $ cost shown below
C_ost per 2¢ | $36
kilowatt 2¢ | $73
hour
6¢ | $109
8¢ | $146
10¢ | $182
12¢ S218

Ask your salesperson. or local utility for the energy rate (cost per kilo
watt hour) in your area

Impotant Removal 01 this label before consumer purchase is a violation Of
federal law (42 U S C 6302)

(Pa, ! ~o smoze
The Federal Trade Commission requires many new

appliances to display labels that indicate the units
expected energy use of efficiency.

1 Other DOE Supply-side Research

The Office of Energy Efficiency and Renew-
able Energy administers a variety of programs
with potential benefits for electric utility energy
efficiency efforts. Three other DOE programs
also sponsor R&D and demonstration projects
dealing with energy efficiency in utility power
generation and operations and cleaner generating
technologies for new utility plants or repowering
of existing plants. Energy efficiency is at present
a minor consideration among the many objectives
of these programs, which appear to be primarily

directed at advancing particular fuels or technolo-
gies. DOE-funded activities could aso provide
cost and performance information on advanced
power technologies that could aid consideration
of these options in utility IRP programs. It is not
clear, however, whether such information is
effectively made available to the utility sector or
to DOE’s own Office of Utility Technologies.

FOSSIL ENERGY R&D PROGRAMS

Fossil fuels contribute 60 percent of the fuel for
the production of the Nation's electricity. The
Office of Fossil Energy (FE) supports a wide
range of basic R&D and demonstration projects
involving coal, oil, and natural gas. One of the
strategic goals identified for the fossil energy
research program isto “provide environmentally,
economically superior technology for the genera
tion of electrical and thermal energy, and for the
production of fossil-fuel-based chemicals and
products for the electric utility market. . .”’56
Other goals include encouraging utilization of
domestic resources, improving international com-
petitiveness of U.S. technologies and technology-
based products, and environmental protection. In
recent years, consistent with these goals, greater
emphasis has been given to cost-shared research
and technologies for near- and mid-term commer-
ciaization by the private sector.

DOE-sponsored efforts with potential applica-
tions for electric utilities include R&D on cod
combustion and control technologies, waste re-
duction, and fuel cells.

The coa program activities are focused on
reducing emissions and boosting the energy
efficiency of coa-fried powerplants. Low-cost
coa cleaning methods will reduce costs for
utilities' compliance with clean air regulations.

The fuel cell program, involving both coal and
gas resources, is working to realize the potential
of highly efficient, clean, and competitive genera-
tion of electricity and heat in the major sectors of
the economy and is proposed to be shifted toward

56 DOR, Congressional Budget Request, Fiscal Year 1992, vol. 4, p.15.



gas applications. By the year 2000, the program
expects to demonstrate high-efficiency, natura
gasfuel cell powerplants for on-site applications
and low-megawatt electric utility powerplants
that are economically competitive with conven-
tional technologies.

The Clean Coal Technology program pro-
vides Federal funds to spur demonstration of
advanced coa power generation technologies
offering higher efficiencies, reduced emissions,
and cost savings that can help coal compete with
other resources (see box 7-E).

Cost and performance data from the Clean Coal
Technology Program and other Fossil Energy
R&D projects could aid utilities in resource
planning for future power needs. Figure 7-3
shows the Fossil Energy R& D Budget.

NUCLEAR ENERGY R&D PROGRAMS

Nuclear power currently provides about 20
percent of the Nation’s electricity. The Office of
Nuclear Energy supports research projects in
fission energy, including commercial nuclear
reactor development. Preserving the viability and
economic competitiveness of commercial nuclear
power generation is a major priority of these
efforts.

Much of the DOE nuclear R&D is targeted at
the development of standardized designs for new
nuclear plants. The $200-million program is
shared equally between industry and the Federa
Government. The goal of this partnership is to
develop advanced light-water reactor designs for
commercial application. Another focusis contin-
ued R&D in advanced nuclear power systems.
DOE requested $50 million in FY 1993 for
systems that show ‘‘promise of potentially signif-
icant breakthroughs in economics, safety, licens-
ing, and waste management. ' '* The early site
permit program, a joint program started in 1992
between DOE and three electric utilities, will
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Table 7-7-Selected National Appliance Energy
Conservation Act Standards 1992

NAECA standard

Covered product

Refrigerator-freezers’. .. ...960 kWh/yr (1990)
688 kWh/yr (1993)
Freezers'................ .706 kWh/yr (1 990)

533 kWh/yr (1993)
Room air conditioners ... ..9.0 EER (1990)

Heat pumps’. .. ... 10.0 SEER (1992)
6.8 HSPF (1992)

Water heaters®

Electric................. 88.4% EF (1990)
Naturalgas......... ... .52.5% EF (1990)
Furnaces................ .78.0°\0 AFUE (1992)

Fluoresoent lamp ballasts. , . .See 42 U.S.C. 6295(g)(5)-(6)

KEY: kWhlyr - kilowatt-hours per year; EER - energy efficiency ratio;
SEER - seasonal energy efficiency ratio; HSPF - heating seasonal
performance factor; EF = eff iciency factor; AFUE = annual fuel use (or
utilization) efficiency.

a Automatic defrost units with top-mounted freezers, no through-the-

door ice, and with adjusted volumes of 20.8 cubic feet.
b Uprighf, manual defrost units with an adjusted volume of 26.1 cubic

feet.

‘Room air conditioner units without reverse cycle, with louvered sides,
and with capacities ranging from 8,000 to 13,999 Btu.

d Applicable to split (rather than single package) heat pump systems.
SEER standard also applicable to central air conditioning systems.

e Standads shown here apply to 50 gallon units. NAECA water heater

standards are less stringent for larger volume heaters.

SOURCE: Office of Technology Assessment, 1993, adapted from U.S.
Congress, Office of Technology Assessment, Building Energy Effi-
ciency, OTA-E-51 8 (Washington, DC: U.S. Government Printing Office,
May 1992), p. 112.

demonstrate the effectiveness of the early site
permits procedure established by the Nuclear
Regulatory Commission. The procedures are
designed to approve sites for nuclear powerplants
before both construction and substantial financial
investment in an effort to improve industry
standing. *Nuclear R&D funding requests were
at $307 million in FY 1993, down from $332
millionin FY 1992.

The energy efficiency related goals for nuclear
power plants differ somewhat from those for

57U.S. Department of Energy, ‘*National Energy Strategy: Powerful Ideas for America-One Year Later,! DOE/S—92008000, February

1992, p. 35.
5 Ibid., pp. 33-36.
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Box 7-E—The Clean Coal Technology Program

The Clean Coal Technology Program was established as an outgrowth of U.S.-Canadian agreements on add
rain control (Public Law 99-190, Dec. 19, 1965). The program provides Federal funds for up to 50 percent of the
cost of building and operating facilities demonstrating the futurecommercial feasibility of dean coat technologies
that burn coal more efficiently, with lower emissions, and at a lowercostthan existing technologies. The program
was envisioned as a $5 billion effort with $2.5 billion in Federal funds to be matched with $2.5 billion in private funds.
The Federal investment would be paid back over 20 years from sales of the technologies. Private-sector
participation has exceeded expectations, and the overall investment in projects funded under the program is now
anticipated to top $6 billion.

Clean Coal Program appropriations rose from $99.4 million in FY 1966 to $415 million in FY 1992. The
program has encountered a number of difficulties and delays. Obligations have lagged behind the amounts
appropriated. Awarding, negotiating, and obligating Federal funds for joint-venture arrangements proved to take
longer than originally anticipated. A number of projects fell behind schedule and faced higher than expected costs.

The objectives of the Clean Coal Program have shifted over time. Originally, the program was envisioned as
ameans to spur practical technologies that would allow expanded coal use by reducing the adverse environmental
impacts of burning coal and lowering costs for various industrial and commercial applications. As it has evolved,
greater priority was given to technologies that can be used for retrofitting or repowering existing plants.
(Repowering technologies ¢ an also be used for new plants.) In later rounds, emphasis shifted to energy efficiency,
environmental compliance, international competitiveness, and technologies with potentlal taontribute to reducing
global warming through lowered carbon dioxide emmisions. The fifth round targeted super-dean, high-efficiency
power generation systems needed for coal to compete as an energy source under the more stringent post-2000
standards for sulfer dioxides and nitrogen oxides under the Clean Air Amendments acid rain controls. Information
from dean coal demonstration projects will be collected by DOE for use by the industry, energy users,
policy makers, regulators, and equipment vendors.

DOE has held five rounds of solicitations for clean coal Projects with the winners of the fifth round announced
in May 1993. As of late 1992 there were 41 projects from the first four rounds of competition that were either
underway (pre-construction or construction, or operational phases) or completed. Total value of these products
I8 nearry 4.6 biionWith 60 percent of the funding coming from nonfederal Sources.

Five projects were selected in the fifth round to share in sores $568 million available In cost-sharing.
According to DOE, all five projects propose significant improvements in powerplant efficiencies, achieving
conversion efficiencies of 45 percent of the energy content in the fuel, compared with the 33 to 35 percent
efficiencies of conventional coal powerplants.

Among the technologies that have been funded under the demonstration program in early rounds are
advanced coal cleaning, co-firing ofcoal with other fuels, advanced scrubbing technologies, underground coal
gasification, atmospheric and fluidized bed combustion, slagging combustion, sorbent injection, integrated
gasification combined-cycle, and advanced nitrogen oxide control and other flue gas cleanup technologies.
Proposed projects selected in the fifth round include: a 480-MWadvanced integrated combined-cydepowerplant
coupled with a 2.5 MW-molten carbonate fuel cell, a combined-cycle plant created by repowering an existing plant
with an external gas turbine, a second-generation pressurized circulating fluidized bed powerplant, a small diesel
power system fired by a coal-water slurry and equipped with aheat recovery boiler-steam turbine, and an
advanced integrated steelmaking-power generation process.

The Energy Policy Act of 1992 calls for DOE to consider additional solicitations under the Clean Coal
Technology Program

SOURCES: Office of Technology Assessment, 1993, bawd on information from U.S. Department of Energy, “National Energy Strategy:
One Year Later,” DOE/S--92008000, February 1992, pp. 27+32; and U.S. Department of Energy, Office of Fossil Energy, Clean Coal
Today, No. 9, winter 1992.




fossil-thermal plants. The industry is interested in
reducing the downtime that nuclear plants have
experienced, improving load-factor and capacity
availability, and refining predictive maintenance
methodologies, as well as improving the energy
efficiency of individual plant components. Imp-
rovements in the energy efficiency of nuclear
powerplants is not a driving force in DOE
commercia nuclear programs. Efforts supporting
standardized nuclear reactor designs and permit-
ting procedures could enhance the viability of
nuclear options in utility resource plans.

FEDERAL POWER SYSTEMS

There are 10 Federal “electric utilities’—
Government-owned and, operated power systems
that generate and sell electricity. They include the
Tennessee Valey Authority (TVA), the five
Power Marketing Administrations (PMAS), the
U.S. Army Corps of Engineers, the Bureau of
Indian Affairs and the Bureau of Reclamation in
the Department of the Interior, and the Interna
tional Water and Boundary Con-mission in the
Department of State. Together, they operate over
150 powerplants and generate 8 percent of the
Nation's electricity supply .59 Much of the power
is generated at Federal darn projects initially
designed to control flooding and improve irriga-
tion.

These Federa utilities are primarily generators
and wholesalers of electricity, although some also
serve as retail power distributors to ultimate
customers. Most of the power is sold for resae to
municipalities, electric cooperatives, and other
nonprofit customers under preferences required
by authorizing statutes. In 1990, Federal power
systems sold 197.9 million MWh to wholesale
customers, while sales to ultimate or retail cus-
tomers totaled 52.1 million MWh. Federa system
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Figure 7-3-Fossil Energy Research and
Development Budget, FY 1991-93

--- Bud illi
50 Budget ($millions)
il 1991
V4 1992

400 | 711993 request
[Z71 1993 actual

300

200

100

Coal Gas il
Activity

Other Total

SOURCE: Office of Technology Assessment, 1993, based on data
from U.S. Department of Energy, FY 1993 Congressional Budget
Request, vol. 4, January 1992, pp. 1$17.

operating revenues totaled $8.2 billion and oper-
ating expenses were $5.4 billion for 1990 (see
table 7-8). Pricing of Federal power is not
intended to make a profit, but rather to recover
operating costs and ultimately the capital costs of
the facilities plus interest. Long-term debt and
liabilities totaled some $31.9 billion in 1990.”

The mgjor Federal power producers are TVA,
the Army Corps of Engineers, and the Bureau of
Reclamation. TVA markets its own power. Most
of the electricity produced at Corps of Engineers
and Bureau of Reclamation projects is marketed
and transmitted by five power marketing adminis-
trations: the Bonneville Power Administration
(BPA), the Western Area Power Administration
(WAPA), the Southeastern Power Administration
(SEPA), the Southwestern Power Administration
SWPA), and the Alaska Power Administration
(APA).*The PMAs aso purchase power from
other electric utilities in the United States and

50 U.S. Department of Energy, Energy Information / mmlsmtion, Financial Satistics of Selected Publicly Owned Electric Utilities 1990,
DOE/ELA-0437(90)/2 (Washington, DC: U.S. Government Printing Office, February 1992), p. 337.

¢ |bid.

61 The Bureau Of Indian Affairs markets power for its Mission Valley Power and San Carlos dams. The Corps markets power from its North

Central Division in Sault Ste. Marie, Michigan.
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Table 7-8-Statement of Income of Federal Power Marketing Administrations and the Tennessee Valley
Authority, 1990 ($ thousands)

Item APA BPA SEPA SWPA WAPA TVA Total

Operating revenues. . ......... 9,602 2,070,265 136,569 95,326 517,259 5,338,721 8,167,742
Operating expenses. . ......... 3,867 1,554,260 26,500 84,845 514,954 3,216,460 5,400,886
Totalincome. . ................ 5,735 516,256 110,069 10,482 2,305 2,117,557 2,762,404
Income deductions. . ........... 2,983 201,950 110,081 830 44,918 2,845,175 3,205,937
Netincome.................. 2,752 315,605 0 9,652 (44,598) (387,588) (104,177)

KEY: APA . Alaska Power Adminstration; BPA - Bonneville Power Administration; SEPA - Southeastern Power Administration; SWPA -
Southwestern Power Administration; TVA - Tennessee Valley Authority; WAPA = Western Area Power Administration.

SOURCE: Office of Technology Assessment, 1993, from data in U.S. Department of Energy, Energy Information Agency, Financial Statistics of
Selected Publicly Owned Electric Utilities 1990, DOE/EIA-0437(90)/2 (Washington, DC: U.S. Government Printing Office February 1992), table 24,

p. 338.

Canada to help meet customer demand, especially
during periods of drought. ARA is an exception;
it operates its own powerplants and distributes
power to ultimate customers. Figure 7-4 shows a
map of the areas served by the PMASs. With their
broad customer base, PMAS are in a position to
influence almost 30 percent of retail electricity
sold.”Although all of the PMAs have authority
to encourage their utility customers to invest in
conservation, only Bonneville and Western have
express legidative authority to link power sales to
their customers with energy efficiency. Without
this “conditioning authority,” the other smaller
PMAs have been limited in their ability to require
their customersto participatein DSM activities.”

Individualy, TVA and the PMASs have sup-
ported a number of energy conservation initia-
tives. Energy efficiency improvements offer sev-
eral opportunities, including reduced agency costs
and increased ability to satisfy varied uses of river
systems.

I Tennessee Valley Authority
TVA was created by Congress in 1933 as a
government-owned corporation with the broad

mission of resource and economic devel opment
for the Tennessee Valley region, an 80,000 sguare
mile area extending to parts of seven States
(figure 7-5).* TVA conducts a wide range of
resource development programs including im-
provement of flood control, navigation, and
recreation for the Tennessee River system, for-
estry and wildlife development, and electric
power production. TVA also provides technical
assistance in such areas as industrial develop-
ment, regional waste management, and tourism
promotion and has set up high-tech skill training
centers to meet the needs of regional businesses
and industries. TVA supports a fertilizer research
facility and a bioenergy research program at Oak
Ridge, Tennessee. TVA is governed by a three-
member board of directors who are appointed by
the President and approved by the Senate to serve
9-year terms.”

TVA isthe largest Federal power producer. It
serves some 110 municipal and 50 cooperative
utilities that distribute power to some 3.3 million
customers. TVA also provides power to about 50
retail customers. In 1990, TVA generated 116
million MWh, accounting for one-half of total net

62 General Accounting Office, **Utility Demand-Side Management Programs Can Reduce Electricity Use, ” GAO/RCED-92-13, October

1991, p. 33.
63 Ibid., pp. 37-38.
64 16 ,5.C.831-831dd.

65 The Tennessee Valley region consists of Alabama, Georgia, Kentucky, Mississippi, North Carolina, Tennessee, and Virginia.

66 17 S. Government Manual 1991192, supra notel1, pp. 728-731.
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Figure 74-Federal Power Marketing Administrations Service Areas
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generation and over two-thirds of the electric
operating revenues reported by the Federal elec-
tric utilities.”

While TVA’s regiona development programs
are financed by congressiona appropriations, the
power program is required by law to be finan-
cialy self-supporting through power sale reve-
nues. Rates are to be set to cover capita and
operational costs. Power system operations ac-
count for over 95 percent of the TVA budget.

In addition to hydroelectric plants, TVA main-
tains coal-fired powerplants, nuclear powerplants,

combustion turbines, and pumBed storage systems
in its capacity base. Table 7-9 provides statistics

Figure 7-States in the Service Area of the
Tennessee Valley Authority
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SOURCE: Office of Technology Assessment, 1993, based on data
from the Office of Federal Register, The United States Government

Manual 1991/92 (Washington, DC: U.S. Government Printing Office,
1991).

67 Financtal atistics of Selected Publicly Owned Electric Utilities 1990, supra note 59, p. 337.

68 Coal-fired steam plants now account for 55 percent of TVA’s capacity and provide about 70 percent of the daily load. To comply with
regulations required by the 1990 Clean Air Act Amendments, TVA estimates that it will invest more than $1 hillion on new pollution control
technol ogies by 2000, increasing annual operating costs by $300 million. William Malec, “ TV A Re-Examines the Nuclear Option,’* Forum

for Applied Research and Public Policy, winter 1991, p. 89.



174 | Energy Efficiency: Challenges and Opportunities for Electric Utilities

Table 7-9-Tennessee Valley Authority Power
System Statistics, 1990

Power system operators Million kWh
System sales
Municipalities and cooperatives. . . .. 96,748
Federal agencies. . ............... 2,336
Industrial customers. . ............. 17,134
Totalsales. ................... 116,483
Power delivered under cogeneration 1,168
agreement. .. ...
Losses,etC.. ...t 3,135
Total system output. . .......... 120,768
System generation by source
Hydro (includes pumped storage).... 21,654
Coal-fired. ........... ..o 78,504
Nuclear. ......... ... .. ... ... .. 15,275
Combustion turbine. .............. 203
Total net generation. ........... 115,636
Purchased power................ 959
Net Interchange and wheel ing. . ... 4,191
Total system Input. . ........... 120,786

SOURCE: Office of Technology Assessment, 1993, based on data
from Tennessee Valley Authority 1990 Annual Report, November
1990.

on the TVA power system. TVA aso coordinates
power output from Corps of Engineers dams in
the Cumberland Valey and from Aluminum
Company of America dams.

In the recent past TVA ran extensive energy
conservation programs. However, in 1989 most
of these efforts were terminated by TVA'’s board,
citing the financial stresses facing the system.
From 1985 to 1988, TVA rate hikes averaged 4.5
percent ayear as the result of a combination of a
problematic nuclear program, expensive repairs
on coal-fired plants, and diminished hydroelectric
production because of drought.* TVA’s manage-
ment felt its customer base was threatened as

some of TVA's largest customers, including
Memphis Light Gas & Water, which then ac-
counted for 10 percent of kilowatt-hour sales,
began to explore aternative power supply options.

To secure its base of distributors, TVA prom-
ised to freeze electricity rates for three years
beginning in 1988. Among the various actions
taken to reduce operating costs was elimination of
most energy conservation programs. TVA offi-
cials gave two reasons for discontinuing conser-
vation programs. First was the pledge not to raise
rates for the 3-year period. TVA’s managers
reasoned that if sales declined because of success-
ful conservation efforts, rates would likely have
to increase as fixed costs were spread over fewer
sales. TVA feared that increased rates would
induce large customers to leave the system,
leading to further decline in sales. Second, TVA
cited an internal analysis that concluded that it
had exhausted cost-effective conservation op-
tions.”In TVA management’s view, finishing
the partially complete nuclear plants offered more
cost-effective options than continuing conserva-
tion programs to meet future electrical supply. In
the summer of 1988, the TVA board of directors
approved atransition program that began cutting
the conservation staff. In 1989, then TVA Chair-
man Marvin Runyon stated: ‘* Conservation will
add to our rates.’ '™ In spring 1989, the board
voted to terminate residential conservation pro-
grams, cut personnel from 600 to 280, and reduce
the budget from $40 to $20 million.”

Prior to termination, TVA conservation pro-
grams were among the most extensive in the
country, saving an estimated 913 MW in an

8-year period from home weatherization pro-
grams a]one,BAverage annula electricity use fOr

69 Roger L. Cole and Larry A. Pace, .o poyer 1 Change: The Case of TVA, ” Training and Development, August 1991, p. 59.
70 Tennessee Valley Authority, TVAPower Group, Power Planning, attachment in Hearings on TVA Conservation Programs before the
Subcommittee on Energy and Power of the House Committee on Energy and Commerce, 101st Cong., 1st sess., June 29, 1989 (seria no.

101-60), pp. 190202

71 Testimony of Marvin Runyon, Chairman Tennessee Wiley Authority, ibid., p. 148,
72 Jim Cooper, U.S. Representative, ‘“What ISTVA’s New Policy on Energy Conservation, ” ibid, pp. 16-21.
73 Tennessee Valley Authority, ‘‘Energy Services Report '87." - TVA/OP/CEM—88/17,1988, p, 43.
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Table 7-10-Tennessee Valley Authority Major Energy Conservation Programs,
Fiscal Years 1977-87

Estimated Estimated
Number of Dollars annual cumulative
Energy services Installations loaned savings (kwh) savings (MW).
Residential
Home weatherization. ........ 601 ,282° $375,001,000 1,802,300,000 913.0
SunNsSCreens. ............... 2,626 490,000 2,100,000 1.0
Heat pumps.,.............. 53,103 166,555,000 188,500,000 58.4’
Heat-pump water heaters. . . . . 1,504 1,108,000 4,100,000 0.8
Wood heaters. ............. 16,246 4,484,000 79,100,000 55.4
“Cycle and Save”
Air conditioner cycling. . ... ... 53,287 — 54.0
Water heater cycling......... 57,037¢ - — 79.4
“Energy Saver” homes. . ..... 22,518 — 99,900,000 30.8
Commercial and Industrial
Energy management surveys. . 26,500 4,947,000 838,600,000 173
Other programs, ............ nla nla 50,200,000 14
Total. . ... 834,103 $552,585,000 3,064,800,000 1,411

‘Values shown are maximum seasonal reductions.

bIncludes residences weatherized with TVA loans, without TVA loans, and residences weatherized in a joint effort

with Community Action Agencies.

‘Does not include switches installed on 12,324 heat pumps.
‘Does not include 2,882 switches installed on solar water heaters Or 75 switches on heat pump water heaters.

‘Refers to number of buildings surveyed.

Includes savings attributable to "Cycle and Save” switches.

SOURCE: Tennessee Valley Authority, “Energy Services Report, 1987,” TVA/OP/CEM-88/17, p. 43.

TVA residential customers was 50 percent higher
than the national average due to the large number
of homes heated by electricity .74 Residential
customers received services ranging from free
audits to interest-free loans to financing for
installation of conservation measures. In 1987,
TVA celebrated the completion of 1 million home
energy surveys. TVA had an extensive engineer-
ing staff assisting individual commercial and
industrial customers with tailormade conserva-
tion programs. Additionally, industrial customers
were eligible to receive information on relevant
new technologies from TVA representatives.
TVA aso participated in a number of energy
efficiency R&D efforts. TVA demonstration pro-
grams showcased innovative home designs, new

water heaters, radiant barriers, and photovoltaics
and helped confirm the cost, reliability, and
availability of these emerging technologies.”
Table 7-10 highlights the major conservation
programs pursued by TVA.

After 1989, the programs remaining in TVA’s
conservation budget are primarily educationa
and information programs and strategic load
management. The information programs include
distributing energy sourcebooks and other teach-
ing materials, and operating a TV A energy center
for teachers and students. The consumer energy
efficiency information program provides bro-
chures to customers on appliances. The Energy
Management Program provides technical assist-
ance to Tennessee county governments in identi-

74 About 40 percent of TVA residential customers rely on electric heat compared with 20 percent of homes nationally. Tbid., p. 6.

75 Ibid., pp. 1-34.
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fying opportunities for instalation of energy-
saving measures financed with State and Federal
conservation funds.

The load management programs are designed
to maintain and expand TVA’s customer base
load. In the industrial sector, TVA is encouraging
the use of electrotechnologies. In the residential
sector, the focus is on promoting construction of
al-electric homes. TVA “energy conservation’
programs have effectively shifted in focus from
saving kilowatt-hours to strategic load marketing
and demand growth.

The Industrial Energy Services program is a
technical assistance program that works with the
largest industrial customers to determine their
energy requirements. TVA personnel then iden-
tify how to meet energy requirements cost-
effectively and promote use of electrotechnolo-
gies. TVA estimates that 20 percent of activity in
this program is concentrated on energy efficiency
improvements.”

In 1989 TVA established the Residential En-
ergy Service Program (RESP), which provides
technical and financial assistance for installation
of energy-efficient electric heat pumps, and
information on electric hot water heating systems.
RESP is currently budgeted at $10.5 million.
TVA offers bounty payments to distributors who
successfully encourage construction of new all-
electric homes.” RESP was designed to “help
TVA maintain a desirable balance between sum-
mer and winter peaks by helping maintain winter

water heating and space heating loads. ""TVA
provides the loans and support materias to its
distributors which are responsible for the admin-
istrative costs. If a distributor does not participate,
customers in its service area are not eligible for
the loans.”

Under the stewardship of Marvin Runyon,
TVA was poised to expand its generating capacity
and “committed itself to nuclear power as an
integral source for meeting the energy needs of its
service area”® TVA demand is growing 1.5 to 4
percent a year according to TVA load forecasts.
TVA plans have called for completing four
nuclear powerplants currently in the construction
or licensing stage by 2000.” With the five units
aready licensed, TVA anticipates that nuclear
power will supply 40 percent of its annual
generation by 2000. This additional power will be
used to meet projected growth in demand.”

With passage of the Energy Policy Act of 1992,
TVA’s determination to eschew energy effi-
ciency and build new nuclear generating capacity
may be stalled and its future path redirected.
Section 113 of the act requires TVA to establish
a least-cost planning program to develop a
resource plan with the lowest system cost.* The
planning process must consider supply and de-
mand resources, including renewable resources,
energy conservation and efficiency, on a consist-
ent and integrated basis. TVA must incorporate
opportunities for its distributors to recommend
cost-effective energy efficiency opportunities,

76 Tennessee Valley Authority, attachment to testimony, in Hearings on TVA Conservation programs, supra note 70, at p. 160.
77 Report submitted by Representative Jim Cooper, Hearings on TVA Conservation Programs, supra note 70, pp.17-21.

78 lbid, p. 17.
9 Ibid, p. 16-25.

80 william Malec (Senior Vice President and Chief Financial Officer, Tennessee Valley Authority), * ‘TVA Does Not Need To Be

Privatized,"’ Public Utilities Fortnightly, Feb. 15, 1991, p. 28.

811y early 1993 TVA's board voted to proceed with construction of the mothballed unit of the Bellefonte nuclear plant, finish work on two
units at Browns Ferry, and bring Watts Bar Unit 1 on linein 1994. Ed Lane, “In Debt and Off Line: Uncertain Future Faces Nuclear-Driven

TVA,” Energy Daily, May 4,1993, pp. 3-4.

82 William F. Malec, ‘‘TVA Re-examines the Nuclear Option,”* Forum for Applied Research and Public Policy, winter 1991, pp. 87-90.

83 PublicLaw]02-486,0ct. 24, 1992, sec. 113, 102 Stat, 2798, 16 U.S.C. 831m-1. Section 113(b)(3) defines system cost as ‘‘all direct and
quantifiable net costs for an energy resource over its available life, including the cost of production transportation, utilization waste
management, environmental compliance, and in the case of imported energy resources, maintaining access to foreign sources of supply.”



rate structure incentives, and renewable energy
proposals for inclusion in the program.

In planning and selecting new resources, TVA
must evaluate the full range of existing and
incremental resources (including new power sup-
plies, energy conservation and efficiency, and
renewable energy resources) in order to provide
adequate and reliable services to its customers at
the lowest system cost. The act further requires
TVA to provide opportunity for public review and
comment before selection of any major new
energy resource and include a description of the
action in its annual report to the President and the
Congress

TVA was also directed to encourage and assist
distributors in the planning and implementation
of cost-effective energy efficiency options and
authorized to provide a range of technical and
financial services to advance these efforts.

The impact of these requirements on TVA’s
nuclear plans and its conservation programs
remains to be seen. The act set no schedule for
TVA'’s least-cost planning process and did not
include any explicit mechanisms for enforcement
or ‘review. TVA is moving forward to develop
expanded energy conservation programs and
preparing comprehensive DSM analyses for the
upcoming integrated resource planning process.”

i Bonneville Power Administration

BPA, established in 1937, is the Federal
electric power marketing agency in the Pacific
Northwest.*“BPA markets hydroelectric power
from 21 multipurpose water resource projects of
the U.S. Army Corps of Engineers, and 9 projects
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of the Bureau of Reclamation, plus power from
nonfederal generating plants. These generating
stations and BPA'’s 14,794 miles of transmission
lines and 389 substations make up the Federa
Columbia River Power System. In marketing its
power, BPA must give preference to publicly-
owned utilities and electric cooperatives.

BPA is the largest power wholesaler in the
Northwest, supplying half of the electricity and
operating almost 80 percent of the region’s
high-voltage power transmission capacity. BPA
sells power at wholesale to local utilities and also
provides power to a small number of large
direct-service industrial customers®and to other
Federa agencies. It participates in seasonal power
exchanges and maintains power coordination and
transfer agreements with utilitiesin other regions
and in Canada.

Under its authorizing legislation, BPA may
build and operate transmission facilities and
market power, but it is not authorized to build or
own power generation facilities. To meet its firm
power contracts with its customers, BPA supple-
ments its Federal hydropower supplies with
purchases from other utilities. Under the Pacific
Northwest Power Planning and Conservation Act
of 1980, BPA'’s selection of nonfederal supply
and demand resources to meet its customers
energy needs is guided by a collaborative plan-
ning process.” The act also gave BPA responsi-
bility for technical and financial assistance for
energy conservation and renewable resource de-
velopment, and for fish and wildlife protectionin
the Columbia River drainage basin.

84 Meg McKnight, TVA Government Relations Office, Washington, DC, personal communication, Apr. 14! 1993.
135 Act of August 20, 1937 (The Bonneville Project Act), as amended, 16 USC 832 et seq. BPA serves Oregon and Washington and parts

of Montana, Nevada, Utah and Wyoming.

86 There are currently fewer than 20 direct service customers, but when they areperating at capacity, they account for some 17 percent of
BPAs power sales. They include a number of electricity-intensive industries: alumin ym smelters, electroprocessing plants, pulp and paper mills,
and chemical companies. Northwest Power Planning Council, 1991 Northwest Conservation and Electric Power Plan, vol. 1,91-04 (Portland,

OR: Northwest Power Planning Council, April 1991), p. 9.

87 Public Law 96-501, 94 Stat. 2697, Dec. 5, 1980, 16 U.S.C.839-839h.
88 House Report No. 96-976, Part I, 96th Cong., 2d sess., May 15, 1980, rp. 23-30.
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The House Report provides some of the back-
ground history that led to the legislation.® For
over 40 years, the Columbia River system was
ableto provide the power requirements of BPA's
preference customers, Federal agencies, investor-
owned systems, and direct-service industrial cus-
tomers. The region enjoyed some of the lowest
electric rates in the country. In the 1970s, growing
power demand was outstripping BPA’s ability to
meet customer needs from available hydroelectric
resources. Extensive hydroelectric development
also was blamed for declines in the region’s fish
and wildlife, and corrective measures to protect
salmon and other species would reduce water
flows for power generation. The BPA administra-
tor warned that threatened power shortages could
force it to curtail firm-power sales to investor-
owned utilities and direct-service customers and
to allocate available resources among the prefer-
ence customers. To avoid this, BPA and the
region’s utilities then set forth on an effort to add
nuclear and coal-fired generating plants owned by
nonfederal entities to the Federal system. To help
finance this capacity expansion, BPA entered into
agreements with its preference customers that
obligated BPA to purchase power generated from
the new plants. In return, the selling utilities
would receive credits on charges for power
purchased from BPA.*However, this financing
mechanism was foreclosed for additional re-
sources by an adverse ruling by the Internal
Revenue Service. Subsequent efforts also were
derailed. The region’s utilities and regulators
scrambled to find some way to preserve their
shares of BPA’s low-cost hydro resources. At the
same time, the cost of building new generating
resources was climbing. By the late 1970s, BPA
was selling wholesale electricity at 8 mills per
kWh ($0.008/kWh) while power from new ther-
mal powerplants would cost 10 times as much.

The alternative Of energy conservation, was being
ignored, despite the existence of several success-
ful programs demonstrating cost-effective elec-
tricity savings. Desperate for a solution, the actors
turned to Congress.

The prescription was the Northwest Power Act
of 1980. The House Committee report diagnosed
the region’s problems as follows:

The opportunity for conservation of electric
power in the region is great. Kilowatts saved cost
a small fraction of the cost of producing an
equivalent amount of kilowatts. All concede that
a vast potential for energy conservation is being
wasted in the region.

As the costs of new generation have increased the
potential for cost-effective conservation pro-
grams in the region have aso increased. Unfortu-
nately, the region appears to lack mechanisms to
undertake an effective regional conservation ef-
fort. BPA has limited authority to carry out
conservation programs, and no authority to bor-
row or underwrite funds to finance these pro-
grams. Individual utilities (particularly publicly
owned systems) face many legal and practica
problems which limit their conservation efforts.
Further, under current conditions it could be
several years before many customers of BPA
preference customers will face the kind of price
signals that would encourage them to invest
money in cost-effective conservation measures.

...In the absence of a coordinated regional power
program, it is probable that conservation efforts in
the region will be too slow, too scattered, and too
modest to be effective; and the region would thus
lose a good portion of conservation’s potential

economic benefit.”
The report concluded:
The certain inability of the region to resolve its

problems without legislation represents a serious
economic, social, and environmenta threat to the

88 House Report No. 96-976, Part |, 96th COW., 2d sess., May 15, 1980, pPp. 23-30.
89 This mechanism was used to finance three nuclear units of the ill-fated Washington Public Power System with BPA effectively

guaranteeing repayment of bonds issued to pay for construction.
%0 House Report 96-976, supra note 88, r. 26.



region, and by implication to other regions of the
country. The continued failure to use existing
resources and conservation effectively and to plan
efficiently for future needs raises the potential of
severe regional electrical power shortages in this
decade.”

The solution was to create a public planning
process enabling States, localities, consumers,
BPA customers, fish and wildlife agencies, Indian
tribes, users of the Columbia River System, and
the public to participate in the region’s electric
power decisionmaking process. The act author-
ized BPA to acquire additional resources on a
long-term basis, consistent with the regional plan,
and giving frost priority to conservation and
renewable resources. It also clarified BPA's
authority to enter firm power sale contracts with
investor-owned utilities and direct service cus-
tomers.

In form and practice, the regiona planning
process used by the Pacific Northwest Planning
Council and BPA resembles utility IRP processes
in wide use today. In 1980, however, the act
marked a bold innovation in Federal and State
collaboration. The act also required that conserva-
tion be treated as a resource, and that al resources
be evaluated to determine the best and lowest-cost
aternatives to meet the region’'s electricity needs.
In planning and selecting resources, priority was
to be given first to conservation; second, renew-
able resources; third, generating resources utiliz-
ing waste heat or generating resources with high
fuel-conversion efficiency; and fourth, al other
resources, including conventional thermal power-
plants.” ...+ summarizes the planning proc-
ess created by the act and the results of BPA’s
most recent resource plan.

Chapter 7-Federal Programs | 179

BPA CONSERVATION ACTIVITIES

The Northwest Power Act of 1980 directed
Bonneville to use conservation to the fullest
extent possible in its resource mix and authorized
a wide range of technical and financial assistance
to encourage energy efficiency and renewable
energy development.

BPA has had more than a decade of experience
in developing, administering, and evaluating
energy conservation programs. Its programs are
extensive and serve customer utilities, residential,
commercial, and industrial consumers, and State
and local governments. Customer outreach pro-
vides technical and financial assistance for con-
servation measures. BPA pays part of the cost of
residential weatherization. Hotlines inform com-
mercial and industrial customers about emerging
energy-efficient technologies. BPA has assisted
State and local governments with the develop-
ment and implementation of model energy con-
servation codes, and offered financial incentives
to jurisdictions that adopt and enforce the codes.
BPA also has underwritten extensive demonstra-
tion programs to test energy-efficient technolo-
gies and provide cost and performance informa
tion to their utility customers and others.

BPA’s resource plans and energy conservation
experience also contribute to the system’s flexi-
bility in responding to changing conditions. In
April 1993 BPA outlined a number of emergency
measures intended to head off or reduce a
potential 25 percent rate hike on October 1, 1993.
Among the circumstances that have contributed
to the financial crisis were a drought that de-
creased sales and required BPA to purchase
replacement power to meet its loads and the loss
of one-quarter of its direct sales to aluminum
companies. In an attempt to hold the price
increase below 20 percent, BPA announced that

911bid, p. 27.

92 Northwest Power Planning and Conservation Act, Public Law 96-501, 1980, Sec. 4(¢)(1). The definition of cost-effective in the act

provides a 10 percent cost advantage to conservation resources. Section 3(4)(D) provides: “A conservation measure or resource shall not be
treated as greater than that of any non-conservation measure or resource unless the incremental system cost of such conservation measure or
resource isin excess of 110 per centum of the incremental cost of the non-conservation measure or resource. ” 16 U.S.C. 839a(4)(D).
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Box 7-F--Regional Power Planning: The Bonneville Power Administration and the
Pacific Northwest Power Planning Council

‘Ten years ago, the Pacific Northwest embarked on a grand experiment It was a test initiated by the
Northwest Power Act of 1960, to determine whether four states, sharing common needs and assets,

could coordinate their efforts to ensure their people energy services at the lowest possible cost."*
Northwest Power Planning Council, April 1991

The Northwest Power Planning Council

The Pacific Northwest Electric Power Planning and Conservation Act of 1980%created the Northwest Power
Planning Council to develop a long-term regional conservation and electric power plan to guide the Bonneville
Power Administration’s resource planning and selection. Theact requires that BPA's resource acquisition be
consistent with the council's recommendation and resource acquisition proposals must have council approval.’
The plan is to be updated at least every 5 years. The Council is authorized to monitor and report on implementation
of the resource plan and efforts at depbyment of conservaton and renewable energy resurces in the region. The
act also gave the Council responsibility for developing a program to protect and enhance fish and wildlife and
related spawning grounds and habitat on the Columbia Riverand its tributaries.’

Collaboration between State and Federal agencies and public review and involvement are key features of
the Northwest planning process. The Council consists of two members each from Washington, Oregon, Idaho,
and Montana Council members are appointed by the Governor of each State. The act provides for public hearings
on the proposed plan and for an ongoing public information and outreach program to involve State and Federal
agendas, Indian tribes, customers, and the public In the planning process.

The Planning Process
The act specifies that the regional conservation and electric power plan must contain:
1. an energy conservation program, including model energy Conservation standards;
2. recommendation for research and developmet, . _
3. a methodology for quantifying environmental costs and benefits in evaluating the cost-effectiveness of
resource options;
4. a 20-year demand forecast covering the amount and types of resources needed to reet BPA obligations
impacts of fish and wildlife protection, and estimates of the resources to be acquired on a long- term hasis;
5. an analysis of the resources required to assure adequate and reliable electric power at the lowest probable
cost and the met-effective means of providing them;
6. the fish and wildlife protection, mitigation, and enhancement program; and
7. recommendations, if any, for surcharges to be imposed on customers not implementing energy
conservation standards.’
Energy conservation and renewable energy resources are given the highest priority for new resources. The act
rovides that conservation resources are to be given a 10 percent advantage in cost-effectiveness determinations.
I%he Council has developed three regional power plans. The most recent one was released in April 1991.
The 1991 Northwest Conservation and Electric Power Plan sets forth the planning council’s estimates of
power needs and recommendations for resource acquisition.’The early plans weredeveloped during a timewhen

1 Northwest Power Planning Coundll, 1991 Northwest Conservation and Elsctric Power Plan, vol. 1, 91-04
(Portiand, OR: Nortwest Power Planning Council, April 1891), p. 3.

2 Public Law 96-501, 04 Stat. 2697, Dec. 5, 1980, 16 U.S.C. 839-830h.

3 Any resources that Bonneville wants to aoquire that aren't consistent with the plan must be approved
through an Act of Congress.

4 Public Law 96-501, sec. 4, 84 Stat. 2705-2706, 16 U.S.C 839b.
518 U.S.C. 839b(e).

6 Northwest Power Planning Council, 1997 Northwest Conservation and Electric Power Pian, vol. 1, 91-04
(Portiand, OR: Northwest Power Planning Council, April 1991).
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the region faced an energy surplus from the overbuilding in the 1970s. The 1991 plan addresses a tightening power
supply. The plan forecasts a potential for a capacity deficit by the turn of the century unless new resources are
acquired.

The plan analyzed a number of electricity demand growth scenarios ranging from one where average demand
declines at a rate of-0.4 percent per year to one with a high growth rate of 2.5 percent per year, however more
emphasis was placed on mid-range growth levels of 0.6 to 1.7 percent per year.’The council developed several
alternative resource portfolios containing various mixes of supply and demand resources capable of meeting the
full range of energy demand reflected in the scenarios. Potential supply and demand resources were evaluated
by examining total costs including direct costs and enviromnental impacts, and reliability. Other evaluation criteria
included lead times, size, and capital cost. Based on its analysis and public comment, the council plan adopted
four objectives for a regional energy strategy.

1. Acquiring all low-cost resources-The plan recommends that BPA and regional utilities acquire 1,500
average megawatt (aMW)’of conservation and energy efficiency improvements at a total cost to utilities
and customers of $7 billion (see figure on next page). This would entail aggressive efforts to install
efficiency measures in the residential, commercial, industrial and agricultural sectors at a level many times
greater than current DSM and conservation programs. Efficiency improvements in powerplants,
transmission, and distribution facilities would contribute 360 aMW of conservation savings. In addition, the
plan callsfor 150 aMWof new, low-cost hydropower and 650 aMWof low cost industrial cogeneration by
the year 2000.°

2. 2. Shortening lead times needed to bring new resources into operation to enable quick and flexible
responses to rapid load growth. The plan would reduce lead times by beginning inexpensive
pre-construction preparations such as siting, permitting, licensing, design, contracts, and other approvals
to enable addition of 100 aMWof new hydropower and up to 750 aMW of cogeneration to resource plans
if demand growth is higher than anticipated. These pre-construction activities often are among the most
time-consuming in developing new power resources. The council also recommends that BPA and utilities
investigate cost- effective backup power supplies for 1,500 aMW of the region’s non-firm hydropower to
accommodate potential impacts of fish and wildlife protection programs. Good candidates for
“hydrofirming” include interregional energy transactions, increased interruptible loads and gas fired
combustion turbine plants®

3. Confirming the cost and availability of additional resourocs that could be incorporated into future
plans--The plan callsforsupport of research, development, and demonstration efforts for resources that
are not yet ready for utility-scale deployment including new energy conservation and renewable energy
technologies (such as geothermal, wind, and solar generating technologies). Additionally, the council
requests that BPA determine whether the continued preservation of its two uncompleted nuclear power
plants remains a prudent insurance policy.” The council also suggests that BPA investigate

7 lpid., p. 17.

8 An average megawatt (aMW) is 8,760 megawatt-hours of_or the amount of energy produced by
continuous operation of 1megawatt of generating capacity over a year. It Is distinct froma megawatt or MW used
to refer to capacity, the maximum output of an electrical generator. Because most generators do not run
continuously, securing 1 aMW of resources may require acquisition of more than IMW of capacity.

9 bid., pp. 31-36

10 |bid., pp. 36-38.

11ibid., pp. 38-43. inApril 1993, the WashingtonPublic Power Supply Systembegan proceedings to formally
terminate *partially completed nuclear power plantthat had been preserved in an unfinished condition since 1983.
BPA is guaranteeing repayment of some $4.6bilflon In revenue bonds sold to finance construction, ftis estimated
that more than $3billion would benecessary to complete the plants.BPAandreglonal planners have concludedthat
more than 5,000MWfrom other sources at prices 0f$0.03/kWh making electricity from the two nuclear plants at an
estimated $0.04kWh uneconomic.

(Continued on next page)
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Box 7-F-Regional Power Planning: The Bonneville Power Administration and the Pacific
Northwest Power Planning Council--Continued)

Recommended Resource Acquisitions of the
1991 Northwest Conservation and Electric Power Plan

Transm|55|on upgrades

/// Efficiant industries

170 MW
\/ 235 MW

et s TN \x =i

1656 MW
Efficient businesses
435 MW

i

Efficiat farms =
15 MW Efficient homes
495 MW

SOURCE: Office of Technology Assessment, 1993, from Northwest Power Planning Council, 1091 NOr t hwest Conservation and
Electric Power Plan, vol. 1, 91- 04 (Portfand, OR: Northwest Power Planning Council, April 1991), figure 17, p. 33.

rapid-response resources replace 500 to 1,000 aMW of existing generating capacity should the need
arise. Rapid-response resources include acquisitions through bidding, and alterations to existing
combustion turbine resources. The council states that “if sufficient rapid-response resources cannot be
identified, it may be necessary to seek interruptible loads and develop curtailment strategies until
resources with longer lead times can be added.”*

4. Encouraging regulatory and other Institutional changes to help implement theplan--The plan details
recommendations for a variety of actions by BPA State regulators, utilities and local governments to ease
the implemental’bn of the council plan. Among the suggestions are that regulators consider changes to
decouple profits from the energy sold and relink profits to energy saved and review policies to ease the
siting and acquisition of generating resources. Regulators were encouraged to consider appropriate rate
treatment for investing in activities that reduce resource lead times, and for participation in research
activities to confirm/deny potential resources. Lastly, the council urged cooperation between regulatory

12 |bid.,pp. 31-43.
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agencies and Bonneville in the issue of transmission access for non-utility generators.”

Responsibility for implementing the plan is shared by BPA and region’s regulators and utilities backed by
support of environmental, consumer groups and the public. The Council notes that it will monitor progress in
addressing these recommendations.

BPA’'s 1992 Resource Program

Every two years BPA issues a 10-year resource program outlining its proposals for meeting electricity loads.
The November 1992 resource program was the first adopted after the 1991 Northwest Power Plan and identifies
conservation as its preferred resource. BPA assumed a 1 percent annual growth rate and proposed acquiring
1,530 aMW. In doing its part to meet regional electric needs, BPA proposes to:

. acquire all cost-effective conservation-targeting 880 aMW of conservation and 120 aMW of power system

efficiency improvements through 2003 in its public utilities service areas (estimated cost $2.8 hillion);

= acquire an additional 400 aMW of new generating resources to meet the most likely range of need through 1998;

and

« purchase 250 aMW of options (rights to buy firm power at a specific time) to cover the outer range of need.”

BPA also plans to secure 1,050 aMW in options and contingent resources to provided needed capacity if
demand growth is higher than forecast. BPA will reserve the right to cancel selected projects on option in exchange
for reimbursing the sponsor’s pre-development costs.

To accomplish its goal of accelerated acquisition of conservation resources, BPA is making major changes
in the operation of its conservation programs and how it pays for energy savings. Program development and
decisionmaking will shift from headquarters to BPA area offices which will collaborate with utilities and local
communities in designing and implementing local conservation plans. Under the Northwest Power Act BPA can
pay utilities and others for conservation resources that reduce BPA'’s loads. BPA anticipates securing conservation
resources through:

» utility adoption of BPA-sponsored programs;
= utility reimbursement for costs of program administration and conservation measures installed; and
» Utility or energy service company compensation for installation of conservation measures based on kwh saved:

Instead of paying up-front, BPA plans to shift to pay-for-performance contracts that purchase measurable
savings over time. Verification of energy savings will be required in the performance contracts. BPA expects utilities
to provide a substantial portion of the necessary capital for installing conservation measures rather than relying
on BPA to provide financing. BPA also will continue to require utilities that own generation to pay a percentage
of the cost of conservation in their service area, based on the percentage of the utility’s load supplied by BPA. This
cost-sharing is required so that nongenerating utilities do not pay a disproportionate share of conservation program
costs. For some utilities, current cost-sharing percentages have, however, created a financial impediment to
meeting accelerated conservation targets and BPA is investigating alternative mechanisms for an equitable
sharing.

The accelerated conservation path and will face several challenges. There will have to be unprecedented
cooperation among all groups in the region to identify and install all commercially available cost-effective
conservation measures. Utilities and governments will need greater staff, technical, and financial support from BPA
to develop and carry out local conservation programs. Regulators will have to review policies and rate structures
for possible conflicts with conservation goals.”

13 Ibid., pp. 43-44.

14 Bonneville power Administration, 1992 Reset.mx Program--10 Year Plan, Draft || DOE/BP-1874
(Portland, OR: Bonneville Power Administration, May 1992), p. i, Draft Il insubstantially identical to the final resource
program released in November 1992,

15 Ibid., p. 48.
16 Ibid. pp. 26-33. (Continued on next page)
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Savings to Date

for the people of the Pacific Northwest:

SOURCE: Office of Technology Assessment, 1993.

Box 7-F-Regional Power Planning: The Bonneville Power Administration and the Pacific
Northwest Power Planning Council--(Continued)

In the view of the Northwest Power Planning Council, the act’s grand experiment has been a clear success

‘This region is convinced! Every Northwest utility is promoting efficiency through marketing programs
and incentives. They have already saved more than 350 megawatts at a cost less than half of the power
from a new generating plant Aluminum companies also have cut their consumption. And state energy
office programs brought us another 200 megawatts.

New energy-efficient building codes and appliance standards already adopted by Federal, State and
local governments can save the region more than 1,300 average megawatts by the year 2010.

In addition, if the region captures all the energy savings described in thisplan over the next 20 years,
it could add another 4,600 megawatts of conservation.

»1991 Northwest Conservation and Electric Power Plan p. 20.

»l7

it is cutting al programs by 25 percent, including
conservation and fish and wildlife activities, and
administrative programs by 50 percent. The cuts
are not expected to change BPA’s resource
program goals, but likely will result in deferrals
and slowdowns in prgram growth.

B Western Area Power Administration
WAPA was established in 1977 under section
302 of the Department of Energy Organization
Act to market power in a 15-State area generated
from federally-owned powerplants operated by
the Bureau of Reclamation, Corps of Engineers,
and the International Boundary and Water Com-
mission.“It also markets Federal entitlement
power from the coal-fried Navaho Generating
Station. WAPA operates and maintains 16,500
miles of transmission lines, plus associated sub-
stations to deliver power to its customers. Like
BPA, Western's transmission resources are an

important link in regional power systems. West-
em serves some 532 wholesale customers, mostly
public power systems and electric cooperatives
supplying over 10 percent of the region’s needs.”
Other purchasers include investor-owned utilities
and Federal and State agencies. Western supplies
an average of 35 percent of its customers' power
needs.”

In 1981 WAPA established its own conserva-
tion and renewable energy program with three
objectives:

1. reducing wasteful uses of electricity
through energy conservation;

2. enhancing the place of electricity in the
energy market by making uses of electric
power more efficient; and

3. ensuring that conservation and renewable
energy technologies are fairly compared

9342 U.S.C. 7152.

%4 States include Arizona, California, Colorado, Indiana, Kansas, Minnesota, Montana, Nebraska, Nevada, New Mexico, North Dakota,

South Dakota, Texas, Utah, and Wyoming.

95 Bill Clagett, Administrator, Western Area Power Administration, letter to O'IX, Sept. 18, 1992.



with conventional resources when addi-
tional power is required.”

Title 11 of the Hoover Power Plant Act of 1984
essentially confined Western's conservation and
renewable energy program and its pre-existing
authority to condition contracts for Federal hy-
dropower on customer adoption of conservation
programs.” Indeed, the act explicitly requires
new firm power contracts with WAPA to contain
provisions obligating the purchaser to implement
energy conservation programs. Unlike BPA, West-
ern is not required to meet wholesale customer
load growth, however, it must purchase power to
make up for short-term power shortages in
drought periods in order to meet its firm power
contractual commitments. Western can withhold
power from a customer that has not implemented
conservation programs or that do not submit a
plan within ayear of signing a power contract.

Following the 1984 legislation, WAPA pub-
lished amended guidelines and criteriafor evalu-
ating the adequacy of customer utilities' conser-
vation programs.” Long-term firm power cus-
tomers must submit a plan describing qualifying
program activities, the implementation schedule,
targeted goals, and energy savings estimates
where feasible. Qualifying customer programs,
include: energy consumption efficiency improve-
ments; production efficiency improvements, load
management, cogeneration, rate design improve-
ments, and renewable energy resources (wind,
solar, biomass, small-scale hydro, and geothermal
technologies). Western allows considerable flexi-
bility in program design. The acceptability of
customer conservation and renewable energy
plans is determined based on utility type and total
system sales. For example, most customers with
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over 100 gigawatt-hours (GWh) per year in sales
have been required to implement five individual
programs. Customers with sales of less than 50
GWh per year need only submit three programs
for acceptance.

Western provides additional support to cus-
tomer utilities through a variety of information
and technology transfer activities: workshops,
information services, publications, direct techni-
cal assistance, onsite visits, equipment loans, and
IRP computer software. Under a “peer match-
ing' effort, Western has matched small customer
utilities to others with first-hand experience and
expertise in conservation and renewable energy
technologies. This has been particularly helpful to
small rural communities with limited staff and
resources.

Estimates of energy or capacity savings result-
ing from the Western’s requirements are not
available at present. Western measures program
accomplishments by the number of approved
ongoing annual customer conservation and re-
newable energy activities. For FY 1992, Western
reports almost 100 percent participation by the
nearly 800 customers, with a total of 3,200
separate approved activities.”In any event,
Western believes that because Federa hydro-
power is alow-cost resource, customer conserva-
tion activities would likely not be used to reduce
their power purchases from WAPA, but rather to
offset their own higher-cost thermal power sup-
plies from utilities own generation or from
others. In 1990 electricity savings from operating
conservation programs were insufficient to offset
the power loss caused by drought conditions.
Western spent an additional $267 million for
power purchased during the drought.” Because

9 |bid.

97 Public Law 98.381, Aug. 17, 1984, 98 Stat. 1333-1342, 42 U.S.C. 7275. Pre-existing conditioning authority was derived from the
Department of Energy Organization Act, 42 U.S.C. 7101, et seq., and the Reclamation Act of 1902, as amended.

98 50 Fed. Reg. 33,892-33,899, Aug. 21,1985.

99 Bill Clagett, Administrator, Western Area Power Administration, letter to OTA, Sept. 18, 1992.
100 General Accounting Office, Utility Demand-Side Management Programs Can Reduce Electricity Use,” GAO/RCED-92-13, October

1991, p. 33,
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of Western's statutory responsibility to market
available Federal hydropower and contractual
obligations to supply power to its customers
(including replacement power supplies in times of
drought), customer DSM programs will not re-
duce the amount of power that Western markets.
They may, however, allow that low-cost resource
to serve a higher portion of customer require-
ments and to be shared more equitably.

Proposed revisions to WAPA’S conservation
program begun in 1990 and now under review
would add requirements for adoption of IRP
programs and also would require customers to
qguantify energy and capacity savings from their
programs. Changes would also directly link
alocation of hydro resources to long-term plan-
ning and efficient use of resources and impose
surcharges on customers that did not comply.”

Many elements of WAPA’S proposed Energy
Plannin g and Management Program were adopted
by section 114 of the Energy Policy Act of 1992,
which amends the Hoover Power Plant Act of
1984 to add a new title on IRP. WAPA must
promulgate rules within 1 year amending renew-
able resource and conservation plan requirements
for its long-term firm power customers to include
provisions calling for customer utilitiesto imple-
ment IRP within 3 years. WAPA is to provide
technical assistance to customer utilities in devel-
oping IRP programs and review the plans pre-
pared. Definitions of IRP, system costs, and
least-cost resource options in the act require
evaluation of supply and demand resources in a
consistent, integrated manner to select options
that minimize life-cycle costs including adverse
environmental effects, and give priority to energy
efficiency and renewable energy to the extent
practicable. Failure to submit a plan or to comply
with an approved plan will trigger surcharges of

from 10 to 30 percent on purchases from WAPA.
Alternatively, the Administrator can curtail power
alocations by 10 percent until a customer com-
plies. No penalties will be imposed if the Admin-
istrator determines that the utility has made a
good faith effort to comply. Several provisions
were added in recognition of the diversity of
Western's customer utilities and to avoid duplica
tion of requirements by State regulators or others.
For example, two or more utilities can collaborate
to submit joint IRP plans, and plans prepared
under State or other IRP programs can aso be
accepted by WAPA.

B Southwestern Power Administration
SWPA operates as the marketing agent for
Federal hydroelectric power in a six-State area.'”
It was created in 1943 by the Secretary of the
Interior for the transmission and sale of electric
power from certain Corps of Engineers reservoir
projects and assumed responsibilities under the
Flood Control Act in 1944. SWPA has been under
the direction of DOE since 1977. Under
various authorizing legidation, SWPA’S mandate
is to market Federal hydropower to encourage the
most widespread and economical use at the
lowest possible cost, consistent with sound busi-
ness principles.” SWPA supplements its power
supplies with power purchased from public and
private utilities to meet its contractual obliga-
tions. By law, publicly-owned utilities and coop-
eratives receive preference in power allocations.
SWPA operates and maintains some 1,380 miles
of transmission lines, 24 substations and switch-
ing stations, and 39 radio and microwave sta-
tions. ,, With these facilities, SWPA sells power
wholesale to public utilities and cooperatives.
SWPA is aso responsible for scheduling and

101 Western Area Power Administration Update, June 1992, pp. 1-2.

102 The States are Arkansas, Kansas, Louisiana, Missouri, Oklahoma, and Texas.
103 Department of Energy Organization Act, 91 Stat. 578, 42 U.S.C. 7152.

104 16 U.S.C. 825s.
105 u.s. Government Manual 1991/92, supra notel1,p, 283.



dispatching power, negotiating power sales con-
tracts and constructing facilities, and participat-
ing in comprehensive planning of water resource
development. Rates to its customers are adjusted
to ensure full recovery of Federal investment.

According to a GAO report, SWPA sought to
clarify its authority to require its customers to
adopt DSM programs. DOE’s Office of Conser-
vation and Renewable Energy responded that
“*SWPA has implicit authority under Section 5 of
the Flood Control Act of 1944 to encourage
conservation programs among customer utilities,
and could propose in the absence of more explicit
legislative authority, conservation programs
through rule-making actions, subject to depart-
mental approval. ' ** DOE noted, however, that
any attempts to implement programs could be
subject to challenge in the courts.

SWPA supports various activities to encourage
DSM and IRP. It maintains a program to loan
energy-efficient equipment for its customers and
provides technical assistance through workshops.
Together with WAPA and others, it is jointly
funding a project to prepare detailed IRP manuas
to assist utilities in developing and implanting
IRP programs.

B Southeastern Power Administration
SEPA was created in 1950 by the Secretary of
the Interior to carry out the functions of the Flood
Control Act.”” SEPA operates under the general
mandate to encourage widespread use of electric-
ity from Federal hydro projects at the lowest
possible rates consistent with sound business
principles and to give preference to publicly-
owned utilities. Responsibilities include provid-
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ing for the transmission and sale of surplus
electric power generated at Corps of Engineers
reservoir projects in a 10-State area of the
Southeast. ™ SEPA does not own or operate any
transmission facilities of its own; transmission
lines owned by other utilities deliver the power.
SEPA markets power from a total of 22 Federal
multipurpose water projects, giving preference to
public bodies and cooperatives. Using the re-
gion’s large private utilities, SEPA negotiates
wheeling and pooling arrangements to provide
firm power to its customers. Rates charged to
customers are adjusted to ensure that the Federal
Government recovers its investment plus interest.
Oversight of SEPA programs was transferred to
the newly created DOE in 1977."

SEPA does not have any explicit statutory
mandate to promote DSM, IRP, or regional
cooperation in power planning. However, like
SWPA its authorizing legislation has been inter-
preted to support initiatives to promote energy
conservation. " Southeastern is offering energy-
efficient training programs for cooperatives and
municipalities.

I Alaska Power Administration

APA is responsible for the operation and
maintenance of the Snettisham and Eklutna hy -
droelectric generating projects in Alaska and
markets the power produced. APA aso operates
associated transmission systems serving Anchor-
age and Juneaw.

For the past severa years, DOE has been
negotiating with the State of Alaska to sell the
assets. The Alaska Power Administration Sale
Authorization Act submitted to Congress by DOE

106 General Accounting Office, “Utility Demand-side Management Programs Can Reduce Electricity Use,” GAO/RCED-92-13, October

1991, p. 37.
10753 Syat, 890.

108 The States include Alabama, Florida, Georgia, Kentucky, Mississippi, North Carolina, South Carolina, Tennessee, Virginia, and West

Virginia.

109 Department of Energy Organization Act of 1977, public Law 9s-91, as amended, sec.302,42U.S.C.7152.
110 General Accounting Office, ‘“Utility Demand-Side Management Programs Can Reduce Electricity Use,” GAO/RCED-92-13, October

1991, p. 37,



188 | Energy Efficiency: Challenges and Opportunities for Electric Utilities

in June 1992 would sell the 78-MW Snettisham
project to the Alaska Energy Authority and the
30-MW Eklutna project to three electric power
utilities serving the Anchorage area. Over 90
percent of the State's electricity is now provided
by nonfederal generating sources leading DOE to
%OS,(A:\I ude that there is no longer a need for

APA has been assisting a customer utility with
evaluating and testing demand as well as supply-
-side energy efficiency measures.

RURAL ELECTRIFICATION
ADMINISTRATION

REA is a credit agency within the U.S.
Department of Agriculture (USDA) that makes
loans and loan guarantees to finance the construc-
tion and improvement of electric power systems
to serve the needs of rural areas. The agency was
established during the New Deal to extend
glectric service to remote areas not served by
private utilities, REA loans enabled borrowers
to form electric cooperatives to build power lines
for transmission and distribution of wholesale
power purchased from private utilities or from
Federal hydroelectric facilities. REA also guaran-
tees loans made by others, and approves security
arrangements that permit borrowers to obtain
financing from other lenders without a guaran-
tee.** Since the 1960S, REA has made loans for
the construction of generating and transmission
facilities “to protect the security and effective-
ness of REA-financed systems. ' ***REA is also

authorized to provide technical assistance to its
borrowers to aid system development and to
protect loan security. In 1990, there were 897
cooperative borrowers;, 838 were distribution
borrowers and the remaining 56 were generation
and transmission cooperatives. (See table 7-12.)

Loans are made through the Rural Electrifica-
tion and Telephone Revolving Fund created in
1973. By law, REA loans are made at a 5 percent
interest rate and as low as 2 percent for extreme
hardship, and for years REA rates were below the
prevailing market rates for direct borrowing.™
REA requires most borrowers to obtain 30
percent of their financial needs from outside
sources to comply with a statutory requirement
added in 1973 directing REA to encourage rural
electric systems to enhance their ability to obtain
financing from their own financial organizations
or other sources.  Many cooperatives obtain this
financing from the National Rura Utilities Coop-
erative Finance Corporation and the Bank for
Cooperatives.

REA loan guarantees have been made primar-
ily to large-scale facilities and are subject to the
same requirements as direct loans. Interest rates
on guaranteed loans are established at rates set by
the borrower and the lender with REA concur-
rence. Since 1974, the Federal Financing Bank
(FFB) has purchased obligations guaranteed by
the REA, athough all borrower dealings were
with REA. A 1981 amendment to the Rural
Electrification Act required the FFB to make
loans under an agency guarantee if requested to

111**Federal Power Projects in Alaska Will Be Sold to Private Owners,”" |nside Energy with Federal Lands, June 29, 1092, p. 7. Proposals

for privatizing the PMAs have been circulating for more than a decade through both the Reagan and Bush Admiistrations and have met stiff
resistance from members of Congress and the PMAs customers. Of al the proposals, the one to sell APA has been the least controversial.

112 Rural Electrification Act Of 1936, 7 U.$.C. 901-950b.
13 U.S. Government Manual 1991192, supra note 11, p.114.

114 Financial Statistics of Selected Publicly Owned Electric Utilities 1990, supra note 59, p. 347.

1S {7 s Government Manual 1991/92, supranote 11,p. 114. Interest rates onthe direct borrowing have historically been several points higher

than the 5 percent maximum charged on loans. More REA funds have been lent out than repaid since 1973 and the deficit is made up by direct
borrowing and sale of Certificates of Beneficial Ownership to the Federal Financing Bank in the U.S. Treasury.

116« .. .that rural electric and telephone systems should be encouraged and assisted in developing their resources and ability to achieve the
financial strength needed to enable them to satisfy credit needs from their own financial organimations and other sources at reasonable rates

and terms consistent with the loan’s applicant’s ability to pay. ' Ibid.



do so by a utility who held a guarantee. Now, most
REA-guaranteed loans are made by the FFB."™

In January 1992, REA issued a fina rule
revising the requirements for general and preloan
procedures for insured and guaranteed electric
loans.™ These regulations were in large part a
recodification of many of REA’s existing policies
and rules. REA loan requirements contain severa
provisions that encourage IRP and utility energy
efficiency programs. All borrowers are encour-
aged to promote energy efficiency and load
management to improve system load factors,
reduce losses, and reduce the need for new
generanng Capauty 119 Most REA borrowers
must prepare and maintain power requirements
studies (PRS) and construction work plans (CWP)
for review and approval by REA. Together the
PRS and CWP require a borrower to establish a
comprehensive and integrated planning system to
guide operations and resource acquisition, effec-
tively an IRP process, Toqualify for new loans,
a borrower must demonstrate to REA that it has
explored all practical and feasible aternatives to
adding new capacity, including improved load
management, energy conservation, and power
purchases from other suppliers, including inde-
pendent power producers. REA believes that the
rule changes are expected to lead to a more
effective power planning process.

FEDERAL ENERGY REGULATORY
COMMISSION

FERC regulates prices, terms, and conditions
of wholesale power sales and rates involving
privately-owned power companies and of trans-
mission of electricity at wholesale.” With the
growth of wholesale transactions in the utility
sector, FERC now regulates about one-third of
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Table 7-1 |—Rural Electrification Administration
Cooperative Distributor Borrowers: Consumers,
Sales, and Operating Revenue 1990

Number of consumers on December 31

Residential. ........................... 9,732,694
Commercial and industrial. . ............. 915,363
Other sales to ultimate consumers. ........ 153,324
Total ultimate consumers............. 10,801,381
Salesforresale,..................... 203
Total consumers .................... 10,801,584
Sales for the year (mWh)
Residential. . ................. ... ... 111,776,522
Commercial and industrial. . ............. 65,794,723
Other sales to ultimate consumers......... 5,814,007
Total sales to ultimate consumers . . . .. 183,385,252
Salesforresale...................... 3,095,647
Total Sales. ............ ... .. ....... 186,480,899
Operating revenues for the year ($000)
Residential. . ............ ... ... ...... 8,403,275
Commercial and industrial. . ............. 3,806,505
Other sales to ultimate consumers ......... 374,504

Total sales to ultimate consumers . . ... 12,684,284
Sales forresale...................... 121,008
Total revenue from sales of electricity. 12,805,290
Other operating revenues. . ............ 196,248
Total operating revenues. .. .......... 13,001,538

NOTES: Totals may not equal sum of components because of
independent rounding. This table does not included in 1990 the 56 Power
Supply Borrowers. Data for 1990 represents 838 Distribution Borrow-
ers.

SOURCE: Office of Technology Assessment, 1993, based on data
from U.S. Department of Energy, Energy Information Administration,
Fhancia/Stat/sties of Selected Publicly Owned Electric Utilities 1990,
DOE/EIA-0437(90)/2 (Washington, DC: U.S. Government Printing
Office, February 1992), table A4, p. 349.

electricity sold. FERC also approves rates for
power sold and transported by the five power
marketing administrations.

There have been suggestions that FERC could
as a matter of policy under its existing broad
authority over wholesale transactions require
utilities selling power at wholesale to engage in
IRP and offer DSM programs and require sellers
to demonstrate that a proposed sale is consistent

117 thid.
11857 Fed. Reg. 1,0441,068, Jan. 9, 1992.
119 7 CFR 1710.118, 57 Fed. Reg. 1061, Jan. 9, 1992.

120 7 CFR 17 10.200-1710.206 and 7 CFR 1710.2501710.254, 57 Fed. Reg. 1062-1066, Jan. 9,1992.
12116 U.S.C. 7913, 8244, and 824d. FERC authority is discussed in ch. 3 of this report.
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with the buyer's approved IRP program. For
example, President Bush's National Energy Strat-
egy suggests FERC promote utilities' use of IRP
through its rulemaking authority and its regula-
tory powers. “To open discussions, from 1991 to
1992 FERC held several workshops with State
regulators to explore IRP, transmission, and
market-based pricing issues. However, FERC has
not yet defined any potential role in promoting
IRP or DSM, nor has it been actively pursuing
issues related to energy efficiency or least-cost
planning for utilities engaged in wholesale power
sales and transmission.

ENCOURAGING VOLUNTARY EFFORTS

In recent years, there has been growing interest
in mechanisms that the Federal Government can
use to provide various incentives to utilities and
others to implement energy efficiency programs
voluntarily. These efforts are in addition to, and
not a replacement for, the variety of programs that
establish more or less mandatory requirements for
utilities or that offer technical and financia
assistance to aid utility energy efficiency and
planning. Examples of this approach include the
“green programs’ in EPA’s office of climate
change, the conservation and renewable energy
emissions allowances reserve under the Clean Air
Act Amendments, and energy efficiency awards
programs for Federal facility managers.

EPA’s Green Programs

The EPA Office of Atmospheric Programs has
embarked on severa initiatives designed to en-
courage the voluntary adoption of energy-
efficient and pollution-reducing technologies as
part of EPA’s globa climate change activities.
EPA’s green programs marshall the agency’s
stores of good will, credibility, and visibility in

combination with market forces to attract com-
mercial, industrial, utility, and government par-
ticipants to cooperative efforts to overcome some
of the barriers that have hampered investment in
energy-efficient and environmentally-friendly tech-
nologies. Among the goals most of these pro-
grams share are;

» Changing corporate and consumer purchas-
ing patterns to favor efficient products
through information availability and exhor-
tation;

= Creating a market pull and lower prices for
efficient products through aggregated pur-
chases (group buys) and changes in long-
term procurement patterns,

a Encouraging utility rate reforms to reward
investments in energy efficiency;

s Expanding international markets for high-
productivity and energy-efficient products;
and

s Changing industrial practices and processes
to reduce emissions of greenhouse gases.”

The Green Lights Program is the largest and
most prominent of EPA’s green programs. It was
established in 1991 as a voluntary program
designed to encourage U.S. corporations to retro-
fit their buildings with cost-effective lighting
measures. According to EPA estimates, commerc-
ial and industrial lighting amounts to some 20
percent of total electricity consumption. By
reducing energy use from lighting, EPA antici-
pates a lower amount of pollutants associated
with fuels from electricity generation. In particu-
lar, EPA estimates that more efficient lighting
could lower greenhouse gas emissions by 22 to 55
million metric tonnes of carbon. EPA is relying
on the lure of cost-savings, and higher profits, and
the promise of technical assistance to attract
participants.

122 National Energy Srategy: Powerful |deas for America, supra pote 3,p.7.

123 Bjleen Claussen, Director, Office of Atmospheric and Indoor Air Programs, Office of Air and Radiation, U.S. Environmental Protection
Agency, testimony before the Joint Economic Committee, 102d Cong., 2d sess., April 28, 1992, p. 5.

124 John Hoffman, Office of Atmospheric Programs, Environmental Protection Agency, briefing for congressional staff sponsored by the

Environmental and Energy Study Institute, Aug. 7, 1992.



As of May 1993, more than 900 corporations,
and organizations have joined the program.

The over 450 “partners’ have each signed a
“memorandum of understanding’ '(MOU) with
EPA committing to survey their U.S. facilities
and install al profitable lighting retrofits in 90
percent of total square footage within 5 years. In
return, EPA offers encouragement, information,
product testing, technical assistance, and public
recognition to organizations. Green Lights helps
partners overcome barriers to energy efficiency
by providing technical assistance as well as
information on products and financing. EPA-
provided software and training help businesses
identify the retrofit options that maximize sav-
ings. The National Lighting Product Information
Program provides reliable information about
lighting technologies and options to corporations
concerned about product claims or potential
employee response to lighting changes. EPA also
supports participants through aregistry of utility
rebates, energy service companies, banks and
|easing companies providing financing.

The over 350 Green Lights “alies’ include
lighting manufacturers and energy management
companies, and electric utilities that agree to
educate customers about energy efficient light-
ing. EPA’s utility ally program promotes cooper-
ation in publicizing the many benefits of energy
efficient lighting, EPA invites utilities to sign a
MOU under which the utility agrees to:

. complete profitable lighting retrofits in 90
percent of the square footage of its own
facilities;

«assist EPA in marketing Green Lights and
energy-efficient technologies to its industria
and commercial customers;

= participate in the ongoing lighting product
and employee information programs; and

= assist EPA in documenting savings from
lighting upgrades in their service area.

In return EPA agrees to:
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= provide tools and methodologies for pollu-
tion prevention calculations, energy savings,
dollar savings, and lighting upgrade designs;

s provide materialsto help the utility’s efforts

to promote high quality energy-efficient
lighting; and

= enhance the energy-efficient lighting market

by working with the lighting industry to

improve consumer confidence in product

availability, quality, and value.
EPA also promises utilities that participation in
Green Lights will enhance their corporate image
by showing their concern and involvement in
environmental protection. Green Lights aso of-
fers utilities support for their own DSM objec-
tives and access to a national network providing
a timely exchange of information on program
effectiveness, experience, and decision-support
tools.”

EPA has also enrolled the assistance of various
trade, conservation, and professional associations
as Green Lights endorsers.

Green Lights builds on the realization that
protecting the environment has become an attrac-
tive product marketing angle. As an additional
incentive, EPA authorizes participating compa-

125“U.S. EPA Green Lights, Utility Ally Program, ” flyer, April 1992.
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nies and allies to use the EPA Green Lights logo
in advertising and promotional materials. EPA
also displays corporate logos of participants in its
own publicity and recruitment materials and
advertising.

As of May 1993, some 2300 Green Lights
projects encompassing over 220,000 square feet
were in the process of being surveyed and
retrofitted. Approximately, 40,000 square feet of
retrofits were complete. EPA estimates that if all
participants enrolled as of May 1993 complete the
upgrading of their facilities, more than 3.3 billion
square feet will have been retrofitted.” Annual
savings on participants’ electric bills will total
over $1 hillion annually, according to EPA, and
more than $6 billion in new powerplant invest-
ments will be avoided. Lighting upgrades will
prevent emission of some 21,378 million pounds
of carbon dioxide annually-the equivalent of
removing over 2.1 million cars from the roads.
Additionally, EPA estimates that program invest-
ments in lighting upgrades will create some
66,000 job years.

Because the agreements are voluntary, there
are no enforcement mechanisms under which
EPA can compel participants to fulfill their
promises. EPA, however, is monitoring the pace
of installations and has indicated that if partici-
pants fail to follow through, EPA will bring added
pressure on them to do so.

Green Lights advances several objectives. First,
it helps overcome informational barriers to in-
stalling more efficient lighting through advertis-
ing and technical assistance provided by EPA.
Second, by expanding the pool of customers for
energy-efficient lighting services, EPA is helping
to create a market pull for efficient products and
services. Third, this market expansion could
eventually help lower prices of these products
through improved economies of scale in manu-
facturing and distribution. Lastly, the program
can help lower first-cost barriers to participation

by collaborating with various utility and govern-
ment programs that provide loans and rebates for
installing efficient lighting.

EPA is also creating a partner lighting program
for the Federal Government, entitled Federal
Green Lights. A similar program dubbed Green
Buildings, which will launch a cooperative effort
to incorporate energy-saving construction and
building, ventilation, and air conditioning tech-
nologies in commercial buildings, is under devel-
opment.

Building on the success of Green Lights, EPA
has launched an energy efficiency labeling pro-
gram designed to sell consumers and manufactur-
ers on the advantages of energy efficient products.
The first application, the EPA Energy Star
Computers program is a voluntary partnership
with EPA and the computer equipment manufac-
turers to manufacture and market computer equip-
ment incorporating energy-saving technologies.
In return the participants gain the right to use the
EPA pollution preventer logo in marketing and
advertising. For more on this program see chapter
4, Other cooperative efforts under consideration
are showerheads, residential room air condition-
ers, and cooking equipment.

Another innovative initiative is the “Golden
Carrot” program-a consortium of 25 utilities
that is sponsoring a contest for the development
and production of a super-efficient regrigerator
that is free of ozone-depleting CFCS. The winning
manufacturer will receive a bonus of $28 million
and orders to deliver up to 300,000 units to
participating utilities for use in their DSM pro-
grams. The award will be announced in summer
1993. For more on the Super Efficient Refrigera-
tor Program (SERP), see chapter 4.

1 Conservation and Renewable
Energy Reserve

The Clean Air Act Amendments of 1990 acid
rain title provides for allocation of up to 300,000

126 John S. Hoffman, Director, Global Change Division, Office of Air and Radiation Programs, U.S. Environmental Protection Agency,

presentation to congressional staff, June 3, 1993.



sulfur dioxide (S0°) emissions alowances to a
conservation and renewable energy reserve.”
The EPA Administrator can make allowances
from the reserve available to eligible utilities that
have reduced SO0’emissions by installing quali-
fied cost-effective conservation measures or re-
newable energy generation after January 1, 1992,
These allowances will be made available begin-
ning January 1, 1995, and can be used for
complying with the acid rain emissions limita-
tions. The amendments set a number of require-
ments for eligibility. The utility must adopt a
least-cost planning process that evaluates a full
range of resources including conservation and
renewable energy sources to meet future demand
at the lowest system cost. The plan must be
approved by the utility’s State regulatory author-
ity and the qualifying measures must be consist-
ent with the plan. For conservation measures,
State-regulated utilities must obtain DOE certifi-
cation that State regulators have adopted rate
provisions that assure that the utility’s net income
after installing the qualified conservation meas-
ures is at least as high as it would have been
without the energy efficiency measures.i”

DOE certification of this“net income neutrali-
ty status' for DSM investments involves review
of the regulatory treatment of conservation pro-
gram expenditures, such as decoupling adjust-
ments, lost revenues, and performance incen-
tives. ™ poe certification must be obtained
before the utility implements the qualified conser-
vation measure. DOE is processing certifications
on a “first-come, first-served” basis, and must
also certify that the utility is actually implementi-
ng the conservation measures it developed in
qualifying for the emission allowances.”™
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1 Federal Energy Efficiency Awards

Two awards programs administered by the
Federal Government recognize Federal employ-
ees and/or facilities for energy efficiency achieve-
ments. The first is the Federal Energy Efficiency
Awards at FEMP, and the other is the awards
program at the U.S. Department of Army.

Each year the FEMP awards 15 certificates of
achievement to individuals and facilities for
exemplary performance in promoting conserva
tion in Federa facilities.™ The award does not
include any financial compensation, but it does
provide recognition and favorable publicity for
the winning individuals and organizations.

The U.S. Army in Europe (USAREUR) has an
award component in its energy program. The
awards recognize both small and large facilities
for saving energy in a variety of ways. The
strenuous review of the nominees includes scor-
ing on elements like efficiency measures, short-
term measures, long term plans, numeric perform-
ance, mobility fuel savings, specia considera
tions, and a day-long inspection of finalists. The
value of the program is multifold. In addition to
showing the interest and commitment of USA-
REUR, it creates publicity for energy programs,
recognizes deserving communities, and reduces
energy use. Prior to FY 1991, the award included
amonetary component: $500,000 for first place,
and a total $1.2 million in cash awards to be used
on a ‘‘welfare, morale, and recreation’ item for
the winning communities.™

127 Clean Air Act Amendments of 1990, Public Law 101-549, title IV, sec. 404,104 Stat. 2592-2605, Nov.15,1990,42U.S.C.7651b.
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