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conducted to reduce state governmell1
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Sample Activities:

Builder education and training activ
and training to builders, contractors
energy efficient construction practic
newsletter for builders have been pl
to 10,000 builders and other industl
Eleven workshops on preventing me

Waste-to-energy programs of the divisi
assistance to a number of outstate com
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Wind Resource Assessment, operated i
utilities, monitors wind speeds in area~

identify appropriate development corril
production.

Workshops have been provided to a
clients. Last year, 30 workshops weI
cooperation with Area Vocational Te
on such topics as air conditioning ar
trap testing and repair, operation of
systems, and preventive maintenano

Energy Efficiency Education activil
initiatives to improve energy efficienl
Minnesota economy. A broad range {
to educators, building operators, proJ
personnel, and construction industry
provided. The activities also translat~

consumer information. Support is ah
range of constituents in meeting enel
appliance efficiency, rental housing ~

product standards.

Sample Activities:

Energy Crop Demonstration Programs
financial feasibility of producing indi~

funded by the Legislative Commissior
Resources involves raising hybrid pop
fuel on marginal agricultural land. Th
things as output per acre, cost-effecti'
processing technologies, and identific
markets.

Test burns of agricultural residues and
conducted to examine environmental i
etc., and identify appropriate markets

Alternative Energy activities promote (
environmentally appropriate deveiopmel
energy resources including wood, wind
residues, energy crops, solid waste, ane
activity provides a wide range of techni
analysis, on-site engineering assistance.
demonstration programs designed to pn
development of Minnesota fuels.

Minnesota's principal generation and tra
provide annual forecasts and capacity pI
Department of Public Service and the E
Board. Review of these forecasts and ar
issues identify long term concerns in ad
proceedings.

appropriateness of utility investment
programs. The Energy Division has
developing investment plans which
$8.9 million in conservation investments

The Energy Information Center made 24,000 client contacts
and distributed over 137,000 publications in fiscal year (FY)
1988. Energy Information Center staff answer questions
about energy use and conservation technologies on a daily
basis. The Information Center staff write, edit, and
distribute two newsletters and numerous news releases,
guides, brochures, and fact sheets for residential and
commercial energy users. The Information Center also
maintains an energy library that is used as a resource by
staff and the general public.

Energy Information and Analysis activities include
operating the Energy Information Center, compiling and
analyzing statewide energy supply and use data, preparing
consumer publications and public service announcements,
testifying before the Public Utilities Commission on the
Utility Conservation Improvement Program (CIP), reviewing
electric utility long term forecasts and supply plans, and
providing statewide promotion of energy conservation
programs.

Conservation Improvement Program analysis activities
involve evaluating utility energy programs and making
recommendations to the Public Utilities Commission on the

The Energy Division currently operates in five major
program areas:

Sample Activities:

• support the cost-effective development of indigenous
energy resource production and use.

Data Collection and Analysis activities include maintenance
of the Regional Energy Information Service (REIS), a
computerized database that includes historic and forecast
information submitted by electric and natural gas utilities.
The REIS data are used for internal analysis and by
businesses, energy suppliers, students, and the general
public who request the information. The activity also
monitors petroleum supply conditions and responds to
energy supply concerns.

DeDartment of Public Service administers or participates
range of activities to help assure the availability of

resources at a reasonable cost and to help consumers
energy efficiency and reduce energy costs.

collect "TId analyze statewide energy supply and use data
and serve as a central clearinghouse for energy
information;

Department of Public Service provides centralized
services to the people of Minnesota and provides direction for

and implementing Minnesota's energy policy. The
's Energy Division administers a number of programs and

relating to the efficient use of energy; the Utilities Division
activities relating to utility rate-making at both the state and

levels. This section describes these major responsibilities.

Division provides energy information and
assistance to a wide variety of consumers,

financing of conservation improvements for
facilities, and carries out other responsibilities to

vUvvulage cost-effective improvements in energy efficiency
long term development of alternative energy resources.

above responsibilities permit the department to develop
integrated policy for addressing Minnesota's short term

and long term energy concerns.

department's Utilities Division is responsible for
testimony and recommendations to the Minnesota

Utilities Commission concerning electric and natural
utility rates, major new energy facilities, and other

The division also comments on federal energy
...0.n-"1,.,,.,.,....,, issues on behalf of Minnesota.

Major responsibilities of the Energy Division are to:

ENERGY DIVISION

• provide information and technical assistance to Minnesota
schools, institutions, businesses, local governments, and
private citizens to improve energy efficiency and reduce
energy costs;

• administer financing for efficiency improvements in tax­
supported institutions (schools and local governments);
and



The Institutional Building
financing program that has been
oil overcharge settlement. was
allocated for the purpose of to
institutions in Minnesota. The interest
capital to leverage financing
governments, and health care began
operation in June, 1988.

lVul/ILeAI':) for

Municipal Finance.
loans and/or federal
counties, and private, nOln-nrOTII
purposes of improving
Low interest loans are
improvement projects in
matching grants provide adldltlOfla
private, non-profit
share audit grants are
and economic feasibility of

Municipal loans have been
school districts, cities, and ",....,...... ,"0<
loans have been distributed
retrofits being completed in
issued have gone to small,
counties with limited capital

Sample Activities:

The Energy Division is
efficiency standards for '-'VI!!!!I.,-,I

Federal matching grants have
public and private non-profit
$21 million dollars has been UJ.:)LIIL'UL\._U

building efficiency lmnrCWemf':nts

Insulation product sta:ndaLfds
Division provides re!2:UlatC)rV
manufacturers. In reSPOJose
insulation materials, the le~~lSlatllre

development of
installation procedures.
filings from 50 UU..«IUJ.U'-"UJ.

products sold in HJ.J,Uu,-,u\.nu..

quality problems were presente.
Northern States Power and Min
funding for the workshops.

Wind Resource Assessment, operated in cooperation with the
utilities, monitors wind speeds in areas around the state to
identify appropriate development corridors for wind energy
production.

Demonstrations of remote photovoltaic applications are being
conducted to reduce state government operating costs in such
areas as parks and recreation, traffic monitoring, and water
monitoring.

Alternative Energy activities promote cost-effective and
environmentally appropriate development of indigenous
energy resources including wood, wind, agricultural
residues, energy crops, solid waste, and photovoltaics. The
activity provides a wide range of technical and economic
analysis, on-site engineering assistance, information, and
demonstration programs designed to promote appropriate
development of Minnesota fuels.

Waste-to-energy programs of the division provide technical
assistance to a number of outstate communities to identify
and evaluate their options for disposing of solid waste.

Energy Crop Demonstration Programs help determine the
financial feasibility of producing indigenous energy. A study
funded by the Legislative Commission on Minnesota
Resources involves raising hybrid poplar and producing it as
fuel on marginal agricultural land. This study examines such
things as output per acre, cost-effective harvesting and
processing technologies, and identification of end-user
markets.

Test burns of agricultural residues and other fuels are
conducted to examine environmental impacts, Btu content,
etc., and identify appropriate markets for indigenous fuels.

Sample Activities:

Minnesota's principal generation and transmission utilities
provide annual forecasts and capacity plans to the
Department of Public Service and the Environmental Quality
Board. Review of these forecasts and analysis of related
issues identify long term concerns in advance of regulatory
proceedings.

appropriateness of utility investment in conservation
programs. The Energy Division has assisted utilities in
developing investment plans which resulted in approximately
$8.9 million in conservation investments last year.

currently operates in five major
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Energy Efficiency Education activities develop educational
initiatives to improve energy efficiency in all sectors of the
Minnesota economy. A broad range of educational services
to educators, building operators, professional energy service
personnel, and construction industry professionals is
provided. The activities also translate technical research into
consumer information. Support is also provided to a broad
range of constituents in meeting energy building codes,
appliance efficiency, rental housing efficiency, and insulation
product standards.

Sample Activities:

Workshops have been provided to a broad cross section of
clients. Last year, 30 workshops were conducted in
cooperation with Area Vocational Technical Institutes (AVTI)
on such topics as air conditioning and refrigeration, steam
trap testing and repair, operation of energy management
systems, and preventive maintenance programs.

Builder education and training activities provide information
and training to builders, contractors, and lumber dealers on
energy efficient construction practices. Ten editions of a
newsletter for builders have been published and distributed
to 10,000 builders and other industry related personnel.
Eleven workshops on preventing moisture and indoor air

Community Energy. The purpose of this.prQgra11l is to
strengthen Minnesota's economy by helping\comu1Unities
gain control over their local energy costs ..Theprogram
provides technical assistance to communities to develop and
implement local energy programs, andpro\Tides~011lpetitive

matching grants to support local efforts.

Sample Activities:

Community Energy Councils have been for11ledin75
communities and are composed of locaivoluntyersappointed
by the city councilor county board. Progra11l guidelines
encourage partnerships between local governments,iutilities,
poverty programs, business and labor organizations, and
senior citizen groups.

Community Energy Grants create partnerships by combining
resources from state grants, local governments, utilities, and
other sources. Results through fiscal year 1988 include
approximately 30,000 residents and businesses served. On
average, every dollar of state grants has been matched by
two dollars of project funding from local sources.

Local programs have included: "Seniors Helping Seniors,"
a home weatherization project; home energy check-ups;
small business energy consultations; low interest business
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energy analyses for resort owners; free car
the AVTIs; a rural carpool program; and

education materials into the public school

DIVISION
Division energy responsibilities are housed
offices: the Energy Unit, the Computational

and the Energy Issues Intervention Office.

Cases. Both the Energy Unit and the
mutatIOnal Services Unit review each general rate case

by an electric or gas company. The
putatlOnal Services Unit submits recommendations to

Commission regarding the utility's
required return on equity, rate base, and

The Energy Unit submits rate-design
which involve the apportionment of the

~\A1UU,-,u~,-,~lt, rate structures for all customer classes,
flAn_nr1(',ncr conditions of service.

lcellal1eous Rate Petitions. The Energy Unit processes
for miscellaneous rate changes that do not

determinations of gross revenue requirements. The
the utility's petition, requests additional

lw'orl11ation if necessary, and issues a written
:cOlTI.ffiendation to the Public Utilities Commission. The

usually involve either minor changes in rates for
services, the institution of new services, revisions to

An..nn('ing service provisions, service area issues, or
transactions.

The Energy Unit is developing approaches for
marginal costs and reflecting them in electric
The objective is to encourage a more efficient

resources by sending proper price signals.
Unit has sponsored marginal-cost studies in
rate cases, and is participating in a generic

"'''Ul5a.llVl1 of different approaches toward estimating and
rn~rcr,n~l costs.

rfit·i,,<:>ft:> of Need. The Computational Services Unit and
Unit evaluate utilities' requests to construct

plant additions, including generating stations, high­
transmission lines, gas pipelines, gas storage

and storage facilities for nuclear waste. The staff
the need for such facilities based on forecasts of

demand, total use, and environmental impacts. It also
alternatives to the utility's proposed addition,

including the potential of deferring construction through
r'An QPr,,~t,An efforts.

Energy Production. The Energy Unit assists
development of alternative power production in

Minnesota by reviewing buyback rates and non-pricing
offered by electric utilities to Qualifying Facilities

under the Public Utility Regulatory Policies Act
The staff reviews the standard rates for small

facilities (under 100 kW), as well as standard contractual
terms and rates offered to larger QFs willing to sign long­
term contracts. The Energy Unit then issues
recommendations to the Public Utilities Commission.
Participating QFs include small wind generators, hydro
plants, and cogeneration plants. Also, several
waste-to-energy facilities are scheduled to sell power and
energy in the 1990s and beyond.

The Energy Issues Intervention Office (EIIO) represents
the interests of Minnesota residents, businesses, and
governments before regulatory agencies outside the state or
before legislative and judicial bodies that make, interpret, or
implement national and international energy policy. The
office seeks recommendations for intervention activities from
the appropriate public and private interests to determine the

state's needs and where the EIIO's activities would have
greatest impact on the broad public interest. This is done by:

• coordinating with other state agencies concerning federal
regulatory issues;

• monitoring utility and FERC activity to prevent
unreasonable price increases for Minnesota's energy
consumers;

• conducting analysis and research on alternative regulatory
policies that best meet the state's energy needs; and

• working with Minnesota's representatives in Congress to
help protect the state's residents from adverse federal
actions.
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Certificates of Need 216B.243 (198l

2. See Minnesota Statutes section 216B .164
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The Commission requires that elect
costs to qualifying facilities. Payme

Controllable Rates: Controllable rate~

control a customer's load directly. OT
program of radio-controlled loads, inc
water-heating rates for most customer
controlled water heating for residentia
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Long-term forecasts of energy requir
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review the ability of cogeneration an
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proposed facility would be comparee
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Interruptible Rates: Interruptible rate
interrupt all or a portion of a custome'
nearing its peak. NSP has several sud
large customers. OTP and IPC also of
to their larger customers.

Cogeneration and Small Power PrG
(1986)

The Commission gives the maximur
encouragement to cogeneration and
consistent with protection of the rate
The Commission does this by requil
pay fair rates for power purchased f
cogeneration and small production f
Commission also has reduced the tr:
improved the negotiating ability of (

Seasonal Rates: Under seasonal rates,
rates are higher during the utility's pea
example, NSP:s electric rates are hight
when NSP's load peaks because of air

Off-Peak Rates: Off-peak rates tend to
to off-peak periods. OTP and IPC offel
space heating rates. NSP has an experi
which limits consumption to certain lat
morning hours.

day rates program. Interstate
time-of-day rates for large customerS.
Commission has ordered Otter Tail
to implement an experimental
commercial/industrial customers.

investors. Rates must not be unreasonably preferential,
prejudicial, or discriminatory.

To promote conservation, the Commission has required
relatively low fixed (or customer) charges, especially for
residential users. (This also helps low-use, low-income
customers to pay their bills.) More emphasis is thus placed
on the energy charge, to which the customer can respond by
reducing use.

The Commission attempts to design rates that reflect true
economic cost and efficiency. This is tempered by the
impact of rate changes on customers' bills and by other
factors. When the true costs of energy are reflected in rates,
cost-effective conservation programs and alternative energy
resources are encouraged.

Declining block energy charges provide a lower rate for
higher levels of energy use. Such rates tend to promote
uneconomic consumption and send improper price signals to
customers. The Commission has eliminated declining blocks
for all major natural gas utilities. However, electric utilities
have historically had rate structures containing many blocks.
Therefore, the billing impacts have often been too severe to
eliminate declining blocks completely. The Commission's
goal is to eliminate all declining blocks that promote
uneconomic consumption.

Electric Utility Rates That Promote Conservation and
Efficiency

The Commission has required electric utilities to develop
rates that promote conservation and electric efficiency.
Examples of such rates are described below. These rates can
slow the growth in peak demand, which in turn defers the
need for new power plants and transmission lines.

Time-of-day-rates: Under time-of-day pricing, electricity is
priced higher during a utility's peak hours. Northern States
Power Company (NSP) offers voluntary time-of-day rates.
The Commission has recently required NSP to develop ways
to increase participation in its commercial/industrial time-of-

describes the Minnesota Public Utilities Commission's rate
Cogeneration and small power production, energy

programs, and the state's general energy policy receive
attention in this discussion.

energy policy includes the following goals:

the need for increases in fossil fuel

and use renewable resources. 1

or denying certificates of need for large energy

rates (prices) for gas and electric utilities.

Determining avoided-cost buyback rates for cogeneration
and small power production.

11111mlze the need for additional electrical generating

vVll111U;::';::'lVll implements this energy policy through the
actions:

Requiring utility energy conservation programs.

for Gas and Electric Utilities

efficiency in energy consumption.

The Commission regulates the rates of only investor-owned
gas and electric utilities. An exception is cooperative electric
associations, whose members may elect to be rate-regulated
by the Commission. Out of 52 electric cooperatives in
Minnesota, only one is rate-regulated at this time.

Gas and Electric Utility Rate Structures

1. See Minnesota Statutes Section 116J.05 (1986)

The Commission strives to set the lowest reasonable rates
for consumers. At the same time, the Commission requires
each utility to provide adequate and reliable service. Also,
the Commission must permit a fair return to each utility's
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day rates program. Interstate Power Company (IPC) has
time-of-day rates for large customers. Additionally, the
Commission has ordered Otter Tail Power Company (OTP)
to implement an experimental time-of-day rate for
commercial/industrial customers.

Off-Peak Rates: Off-peak rates tend to restrict consumption
to off-peak periods. OTP and IPC offer off-peak stored
space heating rates. NSP has an e?Cperimental rate schedule
which limits consumption to certain late night and early
morning hours.

Seasonal Rates: Under seasonal rates, demand or energy
rates are higher during the utility's peak season. For
example, NSP's electric rates are higher in the summer,
when NSP's load peaks because of air conditioning.

Interruptible Rates: Interruptible rates allow a utility to
interrupt all or a portion of a customer's load when it is
nearing its peak. NSP has several such rates, mostly for
large customers. OTP and IPC also offer interruptible rates
to their larger customers.

Controllable Rates: Controllable rates allow the utility to
control a customer's load directly. OTP has an extensive
program of radio-controlled loads, including controlled
water-heating rates for most customer groups. IPC offers
controlled water heating for residential and commercial
customers. NSP's commercial and industrial customers can
choose among different types of controllable rates.

The above rates illustrate the Commission's involvement in
conservation and energy efficiency through rate design. This
involvement may appear to lean toward electric utilities
rather than natural gas utilities. However, that apparent
leaning is due mainly to the more complex nature of
electricity production. The Commission is committed to
conserving both electricity and natural gas.

Certificates of Need 216B.243 (1986)

In determining the need for new large power plants and
transmission lines, the Commission considers conservation
as an alternative. Conservation is considered on an equal
footing with traditional and alternative energy sources.

Long-term forecasts of energy requirements create a starting
point for evaluating certificate of need applications. The
forecast then would be adjusted for the conservation effects
not captured by the forecast. The Commission also would
review the ability of cogeneration and small power
production to fulfill the forecasted demand. Finally, the
proposed facility would be compared with a range of
alternatives. The Commission would grant a certificate of
need only if the proposed facility is the most reasonable and
prudent alternative.

Cogeneration and Small Power Production 216B.164
(1986)

The Commission gives the maximum possible
encouragement to cogeneration and small power production
consistent with protection of the ratepayers and the public. 2

The Commission does this by requiring electric utilities to
pay fair rates for power purchased from qualifying
cogeneration and small production facilities. The
Commission also has reduced the transaction costs and
improved the negotiating ability of qualifying facilities.

The Commission defines the full costs which an electric
utility can avoid through purchases from a qualifying facility.
The Commission requires that electric utilities pay those
costs to qualifying facilities. Payment of higher rates than

2. See Minnesota Statutes section 216B .164 (1986) subd.I.
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those would reqllireratepayerstosubsidize cogeneration and
small power productionJacilities. Lower rates would fail to
give maximum encouragement.

The Commission requires "net energy billing" and a
uniform statewide contract for small (under 40 kilowatt)
qualifying facilities. This simplifies the process for
individuals looking to serve small loads (such as households)
with renewable resources. The relatively high rates are
balanced by reduced transaction costs for the small units
involved.

The Commission has encouraged "standard offers" by
electric utilities. Standard offers provide tables of rates for
qualifying facilities of up to 5 megawatts. Also, the standard
offers form a starting point for negotiating rates for larger
units. The standard offers make it easy for a potential
qualifying facility to determine what rates it will be paid and
what conditions it must satisfy to qualify for those rates.
This reduces negotiation time and feasibility study costs.
Thus, standard offers are another means by which the
Commission encourages cogeneration and small power
production.

Energy Conservation Programs 216B.241 (1986)

Commission encouragement can help consumers overcome
barriers to conservation. One major barrier to conservation
is that some consumers are unaware of the specific
conservation actions that would reduce their energy bills. In
addition, low-income families and renters face special
difficulties regarding energy use. They may lack the
resources needed to invest in conservation improvements.
Additionally, landlords may make their energy payments,
thus insulating them from the benefits of conservation.

All ratepayers, and society in general, benefit if an electric
utility is able to avoid future capacity additions. In addition,
significant environmental benefits can result from reduced
electricity demand. The benefit of avoiding capacity
additions may not be fully reflected in the rates paid by
consumers. Conservation programs can allow those who
conserve energy to capture those benefits.

In addition to energy conservation projects, the Commission
has directed several electric and gas utilities to develop a
renewable resource pilot project, as required by Minnesota
Statutes section 216B.241 subd. 2. The Commission
considered numerous potential renewable resource projects
and directed that development of projects regarding wind,
solar and biomass be pursued. A wind assessment project is
being conducted jointly by several electric utilities. The
Comission has also approved a wind hardware demonstration
project and a solar demonstration project for NSP.
Preliminary study on a biomass fuel project has been
completed.

The Commission requires large natural gas and electric
public utilities to make significant investments in or
expenditures for energy conservation. 3 The Commission has
proposed rules to use in determining whether an.· investment
or expenditure is significant. The rules wQulclreqllire the
Commission to consider the following inforIllationin
determining significance:

• Impact of the program on energy consUluptiQn..

• Cost to the utility of the energy
cost to the utility of new energy SUImll.es.

• Impact of the program on utility rates.

3. See Minnesota Statues section 216B.241 (19&(:)).



Recommended Administrative and Legislative Actions

The Commission continues to research and work with the
Department of Public Service on least cost planning for
electric utilities. Least cost planning includes both demand­
side and supply-side alternatives in the utility planning
process.

The Commission continues to seek new, effective
conservation programs that will benefit ratepayers. At the
same time, it is committed to maintaining established
conservation programs that have proven their worth.

Supply-side alternatives include power plants and power
purchases. Demand-side alternatives include conservation,
alternative energy sources, and load management. Least cost
planning would put demand-side alternatives on an equal
footing with supply-side alternatives in the utility planning
process. The Commission will seek authority to implement
least cost planning in Minnesota.

spent on energy conservation, compared
gross revenues.

action programs.

the program to participants.

of customer classes expected to participate in

the proposed projects have been approved by the
UllMlon. In resolving disputes, the Commission

the need to insure that utilities make significant and
investments against the need to insure that

do not pay excessive utility rates. The
l1IllISSlOn intends that ratepayers receive full value for the

they contribute to conservation programs.

)11J.munity-based, non-profit energy service providers.

f'AnCpruM;on improvements have been received
~vuu."..,~. including the following:

ultimately pay the cost of the Conservation
,rmTPment Programs (CIP). Therefore, the Commission

careful to insure that all ratepayers have an
'ir.rtlln1hr to participate in the conservation projects.

the Commission requires assurance that the
can achieve their objectives at minimum cost.

Commission has ordered a wide variety of conservation
One of the largest is NSP's electric appliance

program. It encourages consumers to purchase more
,",~J.l"'l..,l1t electric appliances by offering rebates for
pUrchasing more efficient models. It had an annual budget

,436,555 during the 1987-88 project year.

agencIes such as the Department of Public Service
Commission itself.

rplpmmt information.

customers expected to participate in the program
)mpared with the total customers in the utility's service

low income and rental customers benefiting
program.

Commission has also ordered relatively small projects
designed to serve small towns and rural areas. In addition to

other projects, Peoples Natural Gas Company has six
designed specifically to serve small towns and rural

Their current annual budgets range from $3,700 in
Concord to $18,700 in Preston. A listing of all CIP

projects approved by the Commission since the program
began in 1984 appears in a report entitled Conservation
Programs Ordered by the Minnesota Public Utilities
Commission, 1984-1988.

The CIPs are continually monitored. Projects which do not
meet expectations are discontinued or modified. Projects
which have been successful for one utility have frequently
been ordered to be implemented by another utility. Also,
utilities have operated projects jointly where their service
areas overlap (i.e. one utility provides electricity, another
provides natural gas) or where cooperation yielded other
benefits.
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Heat is a life and death issue in Min
must ensure that no Minnesotan is It
dwelling during the winter or forced
because of the inability to pay utilit~

decisions regarding energy issues m
context.

to pay their rent into an escrow ace
decide the course of action. This is
tenant to have an impact on conser
living unit where the landlord is nc
undertaking such improvements.

(a) Violations of any state or city
codes; (b) Violations of covenant
Violations of oral and written agJ

1. The enforcement of the existing 1

Currently enforcement is limited to
in the state.

The decline in the cost of energy has
makers to believe that poor families (
help with energy costs as they once (
between assistance for the poor and t
grown steadily since 1980. Estimates
Department of Health and Human Se
1986 show that the Low Income HOl
Assistance Program (LIHEAP) funds
percent of the energy costs of federa
households. LIHEAP paid less than :
heating and cooling costs. In 1980, ]
40 percent of these costs. (" Narrowi
Northwest Midwest Institute). And, .
the promotion of energy conservatiOl
income citizens, no resources are me
this can be carried out. The federal ]
weatherization is facing the same sit
cutbacks, unstable funding cycles, aJ

Energy Efficiency Options: Reside
Industrial Sectors. Publicly funded:
programs can play an important rolt
availability and adoption of conserv
important that specific recommenda
be addressed:

2. The establishment of a rent escn
enable a tenant who lives in a unit

The following comments are directe
recommendations put forth in the re
research and analysis undertaken by
last several months.

Because energy co_sts are usually the]
after rent or mortgage payments, they
determinant of housing affordability f,
households. Low income citizens, es[
metropolitan_area, are primarily rente]
which is generally more expensive to
housing. In 1983, energy costs for thl
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A recent survey by the National Low Income Energy
Consortium (NLIEC) fou~d that most Americans do not
consider the affordability of energy a top issue of the day.
But, for the millions of Americans with incomes near or
below the poverty level, energy costs are a life and death
concern. For these Americans who are disproportionately
poor, elderly, and infirm, energy remains as critical a
concern today as it did to every American in the most
ominous days of the oil embargo.

Minnesota, because of its climate, is in a difficult situation
vis-a-vis its need for large amounts of energy for heating,
the high percentage of funds low income households must
use to purchase fuel for heating, and the variety of energy
providers people depend upon. While the report does discuss
the rapid rise of energy prices during the 1970s, it leaves the
impression that these have leveled off and have decreased in
proportion to overall household income. While this may be
the case for most middle and upper income families, this
does not hold for low income households.

From 1972-73 to 1984-85, residential energy consumption
declined for poverty or near poverty households by 14

Low income Minnesotans face an energy crisis every day as
they struggle to meet the costs of utilities in their homes.
They have not been able to benefit from the leveling off of
energy prices.

Energy costs that are lower for everyone are particularly
important to low-income consumers, who, as a result, can
devote a smaller percentage of their limited pool of dollars
to meeting a single need. Because of this, the efforts of
other groups and policy statements such as "Energy:
Minnesota's Options for the 1990s" can be very significant
for low-income Minnesotans.

The reverse of the second point is also true. Programs aimed
at holding down or reducing the financial, environmental,
and social costs of producing and supplying energy for
everyone in the state can also be of specific help to low­
income Minnesotans.

CENTS COALITION

recommendations are very general when
ressing conservation concerns. It is generally understood
conservation is the most cost-effective method for

lowering energy costs, especially when environmental and
issues are taken into consideration.

Minnesota's Options for the 1990s" gives little
to the impact of energy costs on low income

~~seholds and little emphasis to residential conservation
leasures. Projections of energy costs to consumers should

included.

of this report, "Energy: Minnesota's Options for the
, was published in November, 1988. A notice in the "State

of November 14, 1988, announced the availability of copies
the public to submit comments, either in writing within 30

in person at public meetings on the afternoon and evening of
November 29, at the State Office Building. In addition, letters

review and comment and draft copies of the report were sent to
and organizations with special interest in energy matters. Major
from the comments received are presented in this section.

better understand the energy problems which low income
llvuseholds face and the programs which have been
developed to relieve them, the Coalition undertook a
research effort that resulted in the report "Energy: A
Survival Issue of the Poor." One of the points that became
apparent from this analysis was that programs targeted to
low-income Minnesotans can actually benefit all people of
the state. Conservation programs are an obvious example. If
low-income people are helped to conserve energy by such
means as weatherizing their homes, the total energy use of
the state is reduced. A reduction in total energy use can
delay, or even eliminate, the need for new supplies: for
instance, the construction of a new electrical energy
generating facility. That, in turn, delays or eliminates
financial expenditures that would drive up rates for all
consumers, as well as delaying or eliminating operations that
could have significant environmental consequences for all
Minnesotans.



percent. However, actual dollar expenditures for residential
energy for these households increased from $284 to $969 per
year (a 241 percent increase). As a proportion of total yearly
income, this meant an average increase from 11 percent to
almost 15 percent for poverty or near poverty households.
By the mid-1990s, another large increase may again be
experienced. The long term impact of energy costs on low
income households must be taken into consideration when

setting state policy.

3. Weatherization/oil oyerchargeJunas. To maintain a base
level of funding for theJow-income weatherization program
at $18 million state-wide,Jltilizing a state appropriation if
other funds are not available.iTo legislate or clarify that 50
percent of future oil overcharge funds will be allocated
directly to low-income weatherization agencies for low
income weatherization assistance.

4. To modify the Conservation Investment Program as

follows:

Overall, this draft report provides a technlcaH
analysis of Minnesota's energy choices

Increased funding for the low income weatherization
program (see above).

Conservation policies and programs which benefit low
income citizens.

LEGAL SERVICES
ADVOCACY

"Low-income" shall be defined as a family eligible for
assistance under the LIHEAP Block Grant.

For regulated utilities covered by the CIP law, which provide
energy for space heat, services to low income households
would be energy conservation activities per standards as
promulgated by the Minnesota Department of Jobs and
Training subject to a maximum grant of $2,000 per
household and that no activity will be undertaken unless
there is a ten year or better payback.

(Editor's Note: A copy of the report, '
Issue of the Poor," by the Energy
list of legislative recommendations
comments.)

For regulated utilities covered by the CIP law, which provide
nonspace heat, cost-effective nonspace heating conservation
will be mandated. Service would be provided to low income
customers in all areas served by the regulated utility.
Programs would be designed and implemented by low
income energy providers.

Development of a state funded targeted comprehensive
energy program.

The local DOE weatherization provider and/or the LIHEAP
Program operated by the local delivery agency shall operate
the Conservation Improvement Program unless the local
agency chooses not to deliver the program. In such cases,
organizations with the capacity to deliver low income
conservation programs would be selected.

Marcy Shapiro, Spokesperson
Energy CENTS Coalition
Minneapolis, Minn.

Low Income Energy Policy Options. As energy costs
increase, conservation activities and statewide energy policy
can have a noticeable impact on the survivability of low
income households in Minnesota. We feel that this report
should address these needs by taking into account the
following:

To assure that 50 percent of this amount shall be set aside
and used for energy conservation activities for low income
residents in the utility's service delivery area.

To define significant investment to mean a minimum of .005
of utility gross revenues as defined by the Public Utilities
Commission for years one and two of the program and .01
of utility gross revenues for year 3 and beyond.
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Energy Efficiency Options: Residential, Commercial,
Industrial Sectors. Publicly funded and utility sponsored
programs can play an important role in facilitating the
availability and adoption of conservation efforts. It is
important that specific recommendations for these programs
be addressed:

1. The enforcement of the existing residential energy code.
Currently enforcement is limited to a few of the larger cities
in the state.

to pay their rent into an escrow account and the court would
decide the course of action. This is an easy way for the
tenant to have an impact on conservation deficiencies in a
living unit where the landlord is not interested in
undertaking such improvements.

The following comments are directed to specific
recommendations put forth in the report based on the
research and analysis undertaken by the Coalition over the
last several months.

Heat is a life and death issue in Minnesota. As a state we
must ensure that no Minnesotan is left in an unheated
dwelHng during the winter or forced to live on the streets
because of the inability to pay utility bills. All state policy
decisions regarding energy issues must be considered in this

context.

(a) Violations of any state or city health, safety or energy
codes; (b) Violations of covenants of habitability; or (c)
Violations of oral and written agreements;

Because energy costs are usually the largest housing expense
after rent or mortgage payments, they become a critical
determinant of housing affordability for low income
households. Low income citizens, especially in the
metropolitan area, are primarily renters living in housing
which is generally more expensive to heat than other
housing. In 1983, energy costs for those below poverty
amounted to 37 percent of total housing cost. For middle
income households energy costs were 20 percent of total

housing cost. (NLIEC)

2. The establishment of a rent escrow system that would
enable a tenant who lives in a unit which has:

The decline in the cost of energy has led many policy
makers to believe that poor families do not need as much
help with energy costs as they once did. In reality, the gap
between assistance for the poor and the level they need has
grown steadily since 1980. Estimates based on U.S.
Department of Health and Human Services data for fiscal
1986 show that the Low Income Household Energy
Assistance Program (LIHEAP) funds covered only 9.4
percent of the energy costs of federally eligible poor
households. LIHEAP paid less than 20 percent of their basic
heating and cooling costs. In 1980, LIHEAP paid for about
40 percent of these costs. ("Narrowing the GAP,"
Northwest Midwest Institute). And, while LIHEAP calls for
the promotion of energy conservation activities among low
income citizens, no resources are made available with which
this can be carried out. The federal low income
weatherization is facing the same situation with large
cutbacks, unstable funding cycles, and long waiting lists.
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energy policies which impact directly on

Technical Development - Fuel Cell
Developments referred to on pages
a description of the virtues, costs, a
(See "Fuel Cells for the '90's," Ef
1984.)
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The end-use efficiency improvement (
much more emphatic. Very few peop:
the significance of that potential, and
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environmental benefits. In order to pl
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attempting to direct policy-makers aw
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improvement potential that is actually
ten years is clearly a matter of policy.
policy is the factor determining whetl
capacity will be sufficient in ten year~

Harold Turner, Director
Legal Services Advocacy Project
St. Paul, Minn.

The expectation of capacity deficits within ten years makes
no sense when placed in the context of very inexpensive
end-use efficiency improvements having the potential to
eliminate over half of all electricity consumed. This is the
correct context for electric supply options if you are

NORTH AMERICAN WATER
OFFICE

Finally, I was disappointed that this report did not mention
anything about the future of Percentage of Income Payment
Plans. Minnesota has completed two pilot demonstration
projects to determine if this was a viable option for use of
Low-Income Energy Heating Program (Fuel Assistance)
funds. The results of these pilots should be a part of this
report. This may be a creative use of dwindling federal
assistance to help with payment for fuel bills by low-income
people. Policy makers should be aware of the results and the
potential impact it could have on our energy future.

Regulation of Utility Providers. The availability of
affordable energy is a crucial issue for low-income
consumers. These Minnesotans depend on effective
regulation of monopoly utility providers. Again, this report
provides a superb technical analysis, but fails to recommend
improved regulatory policies directed at the problems low­
income people experience. The most pervasive concern
confronting many of these consumers is the threat of losing
service.

How does this rule, and how should this rule, factor into
Minnesotans' energy options? Moreover, many unregulated
utilities provide service to countless Minnesotans. Should
the state policy on energy options for low-income consumers
provide some shut off protection for these energy users?

First, the PUC should re-evaluate its Customer Service
Rules regarding billing disputes, applications for new
service, the definition of customer, disconnection restrictions
for occupied residential units, and the landlord/tenant rule.
In September, 1987, the PUC sought comments on proposed
revisions to these rules. No further action has commenced
regarding implementation of these proposed modifications.

Least cost planning. If "least cost" energy management
were truly our goal, the en"tire discussion of electric energy
would focus on policy capable of capturing that potential,
and the environmental and economic benefits of doing so,
rather than telling us that demand will soon outstrip supply.

The low-income tenant who must reside in housing which
costs considerably more due to the failure to maintain it in
compliance with the residential energy code, obtains little
relief knowing that standards exist which are not subject to
enforcement.

violations. It appears that some substantial savings could
result to the benefit of renters and low-income consumers if
an enforcement system were re-adopted at the state level.

Second, the Minnesota PUC Cold Weather - Rule should be
amended to provide greater protection for those who
experience payment difficulties. For instance, should
consumers who have paid a designated percentage of their
annual income on utility bills be free from the threat of
winter shut off of service? The income guidelines under the
rule have not changed since the rule was initially adopted.
Should the income guidelines for this rule be changed? I
would argue that they should and that a reasonable index
would be 185 percent of the federal poverty level.

weatherization programs have been on a
mer-coaster since 1977. The level and extent of

be certain each year. The reductions in
the federal government should be
with funds from other sources. For example,
and Exxon overcharge funds could be utilized

rpf't1vely to guarantee that low-income consumers
to conservation improvements. This report

determine if a state appropriation of funds for
is an appropriate response to the lack of
for the weatherization activities.

This report explores a number of
potential for improved energy efficiency.

concepts of "least cost planning" and
and the impact that conservation efforts

Minnesota's need to import more energy
ifrihroved by including some discussion on the

increased activity under the low-income
It is generally agreed that not only

improvements reduce low-income
costs but they also make energy more

all consumers by reducing the amount of
import.

that the price of energy continues to be a
low-income Minnesotans is accurate. The

by this report are the policy
make the cost of energy more affordable for

~sidentiai Building Codes. The report concludes that
current residential energy code helps to assure a

level of energy efficiency in new homes. What about
homes and enforcement of the codes to assure ongoing

I disagree with the conclusion that with some
modifications, the code will continue to serve as a
for other states. A major commitment is needed here

vigorously enforce the code by monitoring and
pnf{)T{'PTnpnt where necessary throughout the state.

to Minnesota's Conservation Improvement
the fact that utility investment measures benefit

low-income energy users. However, the report
useful insight into how well these PUC

T'\rA<srams have benefited renters and low-income
The question of how much of this resource

used to meet this mandate for renters and low-
is left unanswered. We agree that least cost

and conservation investments of the kind identified
are important, but we also need to know if a

emphasis is needed to more effectively balance the
f'{)nservation needs. Utility investment in conservation

should be rewarded to a greater extent than is
the case by state regulation; it should also include
that encourage participation by low-income

nsumers and renters.

Recommendations are also needed regarding those
communities which do not have local housing codes and
inspectors to enforce the state energy code. Without state or
local inspections, the majority of these communities do not
have the capacity to impose an effective remedy for

When the legislature first enacted the residential energy code
in 1980, money was appropriated for code enforcement. The
department was able to hire state inspectors who had the
authority to order the owner of rental property to make
repairs required by the code. This activity was subsequently
defunded, resulting in no state enforcement of the residential
energy code. This draft report should be revised to include
discussion and recommendations for effective enforcement of
the residential energy code.
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attempting to direct policy-makers away from the historical
supply-side bias, because the fraction of the efficiency
improvement potential that is actually captured in the next
ten years is clearly a matter of policy. Electrical energy
policy is the factor determining whether or not existing
capacity will be sufficient in ten years.

The end-use efficiency improvement opportunity needs to be
much more emphatic. Very few people actually understand
the significance of that potential, 'and how its tremendous
size, with the correct policy support, utterly overwhelms all
other options combined in terms of economic, social, and
environmental benefits. In order to put a more realistic focus
on the end-use efficiency improvement opportunity, we
would suggest that the following language be the very first
recommendation:

The Legislature and/or the Public Utilities Commission
should mandate the establishment of a cost recovery
methodology that shall make $0.02/kWh demand or
supply-side investments more profitable for regulated
electric utilities than $0.03/kWh demand or supply-side
investments; $0.03/kWh demand or supply-side
investments more profitable than $0.04/kWh investments,
etc.

This cost recovery methodology shall provide for the
capture of at least 10 percent of the cost-effective
technical potential for end-use electrical efficiency
improvements on an annual basis.

Forecasts. The forecasts of electric consumption in
Minnesota in Section 3 are presented in terms of exponential
annual growth. Such a methodology destroys the ability to
use a forecast as a tool to help enact and deliver policy, if
the policy is to maximize cost-effective efficiency
improvements, because market penetration of efficiency
improvements is treated as simply one of many variables
bounded by assumptions and ranges, rather than the target of
a policy goal.

Forecasts of electric demand and consumption should be
based on how much electricity is presently being used for
specific sector-by-sector functions (data are available), the
cost-effective technical potential for efficiency improvements
sector-by-sector and function-by-function (data available),
the sector-by-sector, function-by-function efficiency
improvement investments and their impact (a matter of
policy), and growth/saturation/decline within the system (a
matter of econometric conjecture). Such forecasts would be
powerful tools to determine appropriate levels for end-use
efficiency improvement investments, and in measuring the
actual impact of efficiency improvement investments on
demand and capacity levels.

Petroleum Isslles.>A.ctivitiesisuch as exploring in the
Alaskan NationalWildlife Refuge and along the California
coast would more accurately be characterized as
,,short-sighted responses" rather than ' ,short-term
solutions" (page 3).

Waste Disposal. Trash burners should be called trash
burners, particularly since it is recognized that "waste-to­
energy" plants are not significant in terms of the state's
total energy needs. Without the facade of producing needed
energy, trash burners are not viable economically or
politically.

The energy analysis of burning trash should be more
complete. For example, trash burners may produce 17.4
trillion Btus per year by 1990, but how many trillion Btus
must be expended per year to extract and process virgin
materials into products that could have been made with trash
that was burned instead? In short, what is the net energy
contribution of trash burners?

Recycling and composting compete with trash burners for
people's garbage. These options, along with reducing waste
at the source, will reduce the amount of garbage available
for incineration quite quickly as people learn more about the
economic and environmental liabilities of trash burning,
compared to the other solid waste management options. An
economic analysis should therefore be conducted to
determine how much of the various components of the solid
waste stream can be denied trash burners before they are no
longer able to generate enough energy revenue to be
economically viable, and how much paper and plastic in
particular can be denied them before they actually require an
additional Btu contribution from natural gas in order to
maintain adequate combustion time, turbulence, and
temperature?

George Crocker, Director
North American Water Office
Lake Elmo, Minn.

(Editor's Note: A summary of the above points was
presented in oral testimony by Mr. Crocker at the public
meeting held at 1:30 p.m. Tuesday, November 29, in Room
10, State Office Building. Included with Mr. Crocker's
written comments were two attachments: "Advanced
Electricity-Saving Technologies and the South Texas
Project," by the Rocky Mountain Institute, Old Snowmass,
Colo., 1986; and "Fuel Cells for the '90s," EPRI Journal,
September, 1984.)

itsThe report is well-documented and nearly complete
treatment of energy options. The following

The section on Transportation Efficiency
Fuel Sources, pages 38-40, omits any ret1erence
solar-powered transportation.

DEPARTMENT
OF ADMINISTRATION, STATE
ENERGY ~~'Tr1~""'"

Recommendations regarding natural gas regulat()r~/i~8ncerns

should include a request that the Minnesotaleg;isl~~~F~

a law that makes pipeline companies showingpI"efeI"eIl~.l'U

treatment to their affiliates illegal and

Technical Development - Fuel Cells. The Technical
Developments referred to on pages 29-30 would benefit from
a description of the virtues, costs, and potential of fuel cells.
(See "Fuel Cells for the '90's," EPRI Journal, September
1984.)

Efficiency Potential. While the electrical end-use efficiency
improvement potential identified in the report is the 52
percent figure supplied by PLC, Inc., it should be noted that
this is a very conservative figure due to an inexhaustive
analysis of efficiency improving measures. The Rocky
Mountain Institute, which has conducted a more thorough
and systematic assessment of the latest (May, 1987)
hardware in upward of 73 classes of technology, for a region
of the country that has less potential than we have due to a
hotter climate (Austin, Texas), reports an end-use efficiency
improvement potential for Austin of 78 percent of annual
and 80 percent of peak system load at an average cost of
0.87 cents per kilowatt hour.

Project

~RICAN WATER
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recommendation 1.5. calling for a review of ways
economic incentives for utility investment in

14), the report states that efficiency
energy sales and, therefore, profits. This

unfounded; just because sales are reduced
necessarily go down; with a higher price the

)mrnendations regarding Alternative Energy Options
should include a call for a study to judge the

electric automobiles powered by solar cells.
although not yet fully developed, would

illlnrove the greenhouse problems because carbon
not be produced except in the production of

solar cells. In the last ten years the cost per
T'\h ......tmT,....lt<l~f' system dropped from $50 to $5.

Options for the 1990s" includes only
rrlIIlendatloh directed to low income energy issues,

and appropriate one, since the Legislative
Low Income Energy Issues will be
policies prior to the next legislative session.
to see this report include recommendations of

energy as a necessity for life, a major part
budget, and a determiner of the

means that few energy policy decisions will
impact on the poor. Those impacts ought to be
discussion of energy policy so that the evolution

decisions does not further victimize an
vulnerable population.

l",ri<lrtrnAnt of Jobs and Training (DJT) would like to
issues addressed as an integral part of this

of descriptions of low income energy programs
operated in the state; and

Jiscussion of low income concerns within the discussion
energy issues or policy decisions.

categones of energy issues addressed in this report,
and energy efficiency, should include

commendations targeted to low income households. A
category, state response to federal action, should also

Response to Federal Action

Recommendation: That the state of Minnesota take a position
the problem of reduced funding for low income energy

programs and demonstrate a commitment to these programs.

Kecommendatzon: That the state of Minnesota include in its
analyzing the effects of electric deregulation, if

undertaken, an examination of the effects on low income
households, on the costs of housing, and on the problems of
homelessness.

Recommendation: That DPS and other state agencies include
as part of their advocacy for a free energy market a plan to
alleviate the impact of deregulation on the poor. Protective
measures for the victims of a free market should be part and
parcel of deregulation plans.

State Regulatory Response

Recommendation: That the state examine the impact of local
utility policies on low income households. Since the Cold
Weather Rule protects only customers of the few regulated
utilities, the customers of thousands of nonregulated utilities
have no protection at all.

Similarly, the Cold Weather Rule has payment requirements
that are not compatible with programs to pay fuel bills. For
example, budget plans under the Cold Weather Rule are
established before the Energy Assistance Program begins and
do not take those payments into account. Yet families must
continue to pay the budgeted amount to retain Cold Weather
Rule protection even after part of their bill has been paid by
Energy Assistance.

Recommendation: That Minnesota study and make
recommendations on efforts by other states to share low
income families' energy cost burden. Some states are
examining ways to include utilities in the solution. Others
have committed state resources so that tax payers share the
burden.

Energy Efficiency

Recommendation: That the state support and find additional
sources of tax or non-tax dollars for the Low Income
Weatherization Program and the Energy Assistance Program.
These two programs have had major success in making
energy efficient dwellings and heating systems available to
low income households but Congressional support for both
programs continues to dwindle.

Recommendation: That low income households be included
in all plans to increase residential or transportation energy
efficiency. Many energy efficient options are available only
to those who have the ability to pay for them. New products
such as energy efficient appliances and new technologies for
retro-fitting existing housing require up-front investments
that are out of reach for most poor people. Program
innovations by both public and private organizations must be
encouraged to allow poor households to continue to reduce
their energy consumption.

Recommendation: That energy efficiency standards for rental
residential properties include penalties, be enforceable, and
be enforced.

Recommendation: That any new taxes on energy include a
counter activity to alleviate the impact on the poor.

These recommendations comprise the testimony of the
Economic Opportunity Office on the State Energy Policy
and Conservation Report to the legislature. Because energy
issues are of major concern to the low income population,
the energy situation is not static, and future additions or
revisions are likely.

Carol A. Raabe
Energy Assistance Coordinator
Economic Opportunity Office
St. Paul, Minn.

MINNESOTA DEPAJ
OF NATURAL RES(
In the section on Minnesota Alternati,
table 1 (page 85) lists residential WOOl
totaling 34.252 trillion Btus. This figl
trillion Btus. The 1984/85 Residential
Minnesota survey done by the Minne~

Agency found a total residential wooe
cords. 1.4 million .cords at 20 million
equivalent to 28 trillion Btu. This is t
done in 1980 and the figures are com

Dave Martod~m, Division of Forestry
Grand Rapids, Minn.

MINNESOTA DEPA
OF TRANSPORTAT"
Mn/DOT strongly supports the report
and applauds the Department of Publ
identifying energy issues and recomrr
can encourage more efficient use of ~
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MINNESOTA DEPARTMENT
OF NATURAL RESOURCES
In the section on Minnesota Alternative Energy Resources,
table 1 (page 85) lists residential wood consumption as
totaling 34.252 trillion Btus. This figure should be 28
trillion Btus. The 1984/85 Residential Fuelwood Use in
Minnesota survey done by the Mi~nesota Pollution Control
Agency found a total residential wood use of 1.4 million
cords. 1.4 million cords at 20 million Btus per cord is
equivalent to 28 trillion Btu. This is the same survey as was
done in 1980 and the figures are comparable.

Dave Martodam, Division of Forestry
Grand Rapids, Minn.

MINNESOTA DEPARTMENT
OF TRANSPORTATION
Mn/DOT strongly supports the report's state energy policy,
and applauds the Department of Public Service's efforts in
identifying energy issues and recommending actions which
can encourage more efficient use of energy for Minnesota.
The recommendations on page 17 specifically address
transportation issues. We wish to comment with the
following information on these issue areas.

3.4. Mn/DOT supports increasing fuel efficiency in new
vehicles. However, it should be noted that with
increased gas mileage efficiency, the traditional base
of funding (motor fuel tax) is diminished for highway
improvements. This puts a greater burden on states to
diversify highway funding sources.

3.5. Mn/DOT recognizes the importance of ridesharing in
solving traffic congestion, and has long supported
ridesharing since the beginning of the Minnesota
Rideshare program at Mn/DOT in the 1970s. The
Interstate 394 design includes several components to
encourage ridesharing , such as a high occupancy
vehicle lane, park and ride lots, and parking garages
for car poolers. Mn/DOT will continue to strongly
consider roadway designs which promote ridesharing
in urban freeway projects.

3.6. As noted in the report, Mn/DOT is currently assessing
the addition of a high occupancy vehicle lane and
light rail transit as one alternative in the Draft
Environmental Impact Statement for the Interstate
35W corridor. Mn/DOT consistently evaluates energy
use for major highway projects within the context of
the environmental review process. The evaluation
considers both construction and operational energy use
in comparing alternatives.

3.7. Bicycle and pedestrian travel consume less energy per
passenger mile than any motorized form of
transportation. Minnesota can make a noticeable
impact on energy consumption through expansion of
bicycle/pedestrian options. Mn/DOT actively pursues
and encourages the development of appropriate
bicycling and pedestrian facilities in roadway
construction and reconstruction projects.

Darryl E. Durgin, Assistant Commissioner
Minnesota Department of Transportation
St. Paul, Minn.

103

INTERSTATE POWER
COMPANY
This report portrays unavailable conservation measures as
options. It appears that some options might not be
cost-effective for all consumers. Interstate will continue to
cooperate with Minnesota agencies in disseminating
conservation information to Minnesota consumers. However,
Interstate does not want to disseminate misleading
information.

A.D. Cordes, Vice President
Interstate Power Company
Dubuque, Iowa

MINNEGASCO
The Outlook for Natural Gas Supplies. This section refers
to natural gas prices rising again during the 1990s; most
experts predict the rise in prices will be at the rate of
inflation.

Least Cost PlanninglLeast Cost Planning and Analysis by
Utilities. In discussing least cost planning, the report does
not always specify "electric utilities." Minnegasco does not
believe the blueprint for electric utilities can be directly
applied to gas utilities. Minnegasco relies upon load profile
studies, integration of supply planning, requirements
forecasting, and load management for peak days.
Minnegasco does not believe the data and expenses required
for end use modeling are justified for Minnegasco for the
value received. Recommendations 1.5 and 1.7 should refer
only to electric utilities.

Flexible Natural Gas Rates. Minnegasco commends the
state of Minnesota for its foresight in allowing utilities to
utilize flexible rates to compete with alternate fuels. We
believe flexible rates should be made permanent and we
hope to have the opportunity to comment on the benefits of
flexible pricing when the DPS drafts its report on flexible
pricing to the legislature later in 1989.

Current Natural Gas Regulatory Issues to be Resolved

Access to Pipelines is becoming a non-issue as most
pipelines have voluntarily opened their systems and the
rest will be "forced" into it by FERC and market
conditions over time.

Marketing Affiliates have been placed under strict
guidelines by FERC Order 497 and are in a good position
to provide services. We should only insure they do not
receive unfair preferences from their pipeline affiliates.
They should not be prohibited.

In the area of Incentive Regulation, it should be noted
that each natural gas utility's rates could be. impacted
differently, based on geographic access to load
profiles, and other factors difficult or imlJOSslb.le
control.

In the area of Price and Supply, it should be noted that
regulation has never produced additional.supplies.
Minnegasco does not support reregulation.ofIla.tlJ.l."a.lga.$
prices.
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NSP's long range resource plan (forecast) clearly shows its
ongoing commitment to demand side management. NSP
estimates that more than 30 percent of its future growth in
electric peak demand will be eliminated through
conservation and load management. If NSP achieves this
goal, NSP will not have to build new power plants
equivalent to one and one-half Sherco 3s. This outcome
reduces NSP's business risk.

NSP's Commitment to Demand Side Management. NSP
is committed to managing the demand for its product.
Uninhibited electric growth and the construction program
that would result present NSP with unacceptable business
risks. Consequently, NSP has initiated programs to motivate
conservation and load management. In 1988 alone NSP
developed the following new programs to motivate
customers toward wise use of electricity:

NSP has more than 40 programs motivating customers to
conserve or manage electriCity use.

industrial audits, lighting reflectors, financing for
industrial conservation measures, and detailed studies of
commercial and industrial customers' electricity use.

5. Utility mergers

2. Nuclear Issues: cost of regulation and disposal of wastes

NORTHERN STATES POWER
COMPANY (NSP)
From NSP's perspective, these are the key energy issues
facing us in the 90s:

1. Environmental Impact of Fossil Plants: acid rain and the
greenhouse effect

4. Right of customers to choose their supplier (including
mergers)

3. Right of competitors to sell electricity: independent power
producers and transmission access

offset some of the difference, it will normally be better from
an efficiency and total energy standpoint to use natural gas,
rather than electricity, for space heating.

The report cited the role of cogeneration as a means to
reduce the need for electric utility plant expansion. However,
the amount of new cogeneration in the state has been very
small. The "maximum encouragement provided by the
Commission," referred to on page 95, is needed to make
cogeneration a reality.

The report, "Energy: Minnesota's Options for the 1990s,"
sets environmental protection as Minnesota's primary energy
policy goal. NSP and state policy makers historically have
recognized the need to balance environmental goals with
economic goals. Protecting our environment is important;
protecting our state's economic health is also important.
Demand side management can help protect the environment
and help meet the state's energy needs at a reasonable cost;
but we must pursue both of these goals through a balanced
approach that ensures our state's economic health. While
NSP has not yet ascertained what the optimal level of
demand side management is, and we might increase our
efforts in the future as we learn more, we believe it would
be an expensive mistake for Minnesota to attempt to meet all
of its new energy needs through demand side management.

Tracy Bridge, Director
Rates and Tariffs
Minnegasco, Minneapolis, Minn.
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use of natural gas burned in combination
be cited as one possible solution to the acid

J£tIiciency Trends. Residential energy use has
significantly. A point should be made that the

use per household in Minnesota has
from conservation measures in the natural

questIons the promotion of alcohol fuels as a
solution mainly because, from a thermodynamics

fuel is a net energy loser when
versus "energy-out." We believe

Imendation 4.3 should be amended to insure that the
of alcohol fuels for transportation should be
long as "energy-in" is less than or equal to

and the concept is acceptable to the general

reference to fuel oil furnaces being 80 percent to 90
efficient in 1984 (page 66) needs further

4J1ClllClLion. The application of flame retention burners
not bring the oil furnace to an AFUE of 80 percent to

uc;!'cent. It could, however, raise the hourly efficiency to
as 85 percent. To get into the 80 percent to 90
AFUE, oil furnaces would have to employ the same

technology as gas furnaces, which reduces flue gas

Developments in Energy Efficient Technologies. It
noted that gas furnaces are now available in

up to 96 percent Annual Fuel Use Efficiency
hourly efficiency of gas furnaces in 1976 was

80 percent, but the AFUE was about 65 percent
of the cycling effect (loss of usable heat up the

the off cycles). Technology today reduces the
temperatures to as little as 20 degrees above the

temperature and thus squeezes more usable heat out
Btu. In addition, the new high efficiency furnaces

have conventional chimneys to draw off heat during
cycles but instead vent only when they are running.

Compressed natural gas (CNG) is a
well-suited, economically feasible,

)tllIlentally attractive, alternative fuel for use in transit
buses, garbage trucks, delivery trucks, and

operating within a metropolitan area. We
DPS add a recommendation to the

Section (page 17) encouraging use of CNG as
vehicle fuel for these uses.

rebates for such things as electric water and
may be counter productive to natural gas

ettIcIencies. It promotes higher use of electricity for
better accomplished with natural gas, especially

the supply problems forecasted for electricity
next decade.

Design Policy of the PUC. Some electric rates
designed to promote conservation and efficiency may be

productive to the efficiency of natural gas utilities.
dual fuel rate that allows a very low electric rate is an

example. This rate may result in existing natural gas
customers adding electric heat pumps and using gas only
during the winter' 'peak" periods of the electric system.
This could have negative impacts on gas distribution in
Minnesota, since it could increase peak load while resulting
in little or no off-peak load.

Off peak electric rates which promote electric heating (at
incremental rates sometimes just above the cost of fuel) may
be displacing natural gas for heating. Under this scenario,
the state is importing about 3 Btus of energy for everyone
that is delivered to the customer in the form of electricity.
Even though the higher end use efficiency of electricity may



A critical examination of this study would be in the best
interest of the citizens of Minnesota.

Philip O. Martin
General Manager
United Power Association
Elk River, Minn.
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We have several comments.
the use of the PLC
Conservation Study in this dOl:;urnel1t
the Department of Public
the results of the PLC study.
study should be refuted.

The Hood River Conservation Project in Oregon is presented
as a successful conservation program. Some lessons learned
from this project are that the savings were 57 percent less
than expected from the conservation measures. Demand was
reduced 10 percent at a cost of $9,000 per kilowatt. This
reduction in demand was clearly not cost-effective.

The PLC Study uses Hood River data to justify calculating
the potential residential conservation as slightly lower than
60 percent. The Hood River Project was designed to test the
upper limits of home energy conservation. Yet this super
retrofitting conservation project yielded only a 15 percent
savings. The project indicates that the upper limit
conservation potential for Minnesota households is 15
percent rather than 60 percent. The actual potential for
additional conservation is probably much lower than 15
percent in Minnesota.

One example of the erroneous use of theigLQdata is on
page 70 of the report. A table shows hoW; a/standard water
heater with 12 inches of fiberglass insulation/added can save
1,050 kilowatthours per year. Since the averapei vvater heater
only loses 1,000 kWh (also noted on page 70), this level of
savings cannot occur in the average waterheater. In fact,
adding insulation to the typical water heaterthatis being
sold today results in savings so small as to beinsignificant.

The results of the Hood River Project are presented as if
they transfer to Minnesota. Less conservation is available
because Minnesotans have already undertaken the most cost­
effective conservation measures. The people in Minnesota
use less electricity because of the higher prices for
electricity. Less additional conservation is available in
Minnesota at a higher cost.

UNITED
AS

C Gary Anderson,
Regulatory ,or'77,',9"

Northern States
Minneapolis,

(Editor's Note: NSP
attachments that
Proposed
Power Producers, .......".;:::,U1L..l\JUJ

and Administrative LJe:ter'mlnatll
Sales of Power to
Facilities. ")

from about
percent
decade, even
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Natural Gas. The natural gas industry has undergone a
regulatory revolution in the last five years. FERC, pipeline,
and gas distributor regulatory initiatives have introduced a
significant degree of competition to the wholesale gas supply
and pipeline transportation business. In 1985, NSP Gas
purchased its entire gas supply from Northern Natural. NSP
Gas now purchases approximately 50 percent of its supplies
from numerous unregulated suppliers, and large customers
may also purchase their own gas supplies and transport them
through NSP's distribution system. Increased competition
and regulatory flexibility allow NSP to reliably serve
residential and commercial customers at significantly lower
rates, while enhancing NSP's ability to serve the extremely
competitive large volume energy market. Future gas regu­
latory initiatives should be aimed at fine-tuning the gains to
date rather than imposing new FERC requirements (capacity
brokering, mandatory carriage, affiliate transaction rules)
which could impinge on the benefits achieved since 1983.

4. The avoided cost estimate which PLC, Inc. uses as the
basis for determining the cost-effectiveness of the
conservation measures, is unrealistic. It is substantially
higher than NSP's avoided costs.

3. The study does not consider the costs of installing electric
efficient technologies when an intermediate level of
efficiency already exists. It only compares the most efficient
options to the least efficient options.

In summary, the Conservation Potential Study is useful in
presenting rough estimates of conservation potential from a
theoretical and technological perspective, but is not a
credible analysis of cost-effective conservation potential.
This severely limits the ability of the report to further utility
conservation policy and program planning.

2. The study is static in nature, and therefore does not
consider growth in electric demand due to growth in the
economy or growth due to new electric products.

1. The study fails to consistently and explicitly allow for
conservation that has occurred historically. Utility forecasts
already include the continuation of existing conservation
trends.

DPS Conservation Potential Study. The quadrennial report
references the large amount of electric conservation potential
(52 percent) that was determined in the Conservation
Potential Study conducted by PLC, Inc. This conservation
report has many flaws and is inadequate to use as a
benchmark for the achievement of additional conservation in
Minnesota. Estimation of conservation potential is a very
involved and detailed process which is being studied at some
expense by utilities and research firms nationwide. PLC,
Inc. estimated Minnesota's conservation potential on the
basis of limited data and resources. Major flaws include:

NSP gas CIP conservation programs differ from NSP electric
programs, reflecting the two fundamentally different energy
markets. As the DPS report notes, gas customers are
conserving. Residential and commercial firm customers have
installed conservation improvements, and cost conscious
industrial customers dramatically increased gas use
efficiencies. (For example, weather-normalized annual gas
use for a typical residential space heating gas customer fell

Perhaps implementation of existing programs can be fine­
tuned, within the existing regulatory framework. But major
revisions to the regulatory structure are not needed at this
time.

Least-cost planning. Regarding regulatory initiatives known
as "least cost planning," NSP believes that Minnesota's
existing regulatory structure works well. Minnesota's excess
capacity problems are small and isolated, our customers
generally enjoy reasonable rates, and our environmental
record is laudable.
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Energy Information Administration, International
Energy Outlook 1987, 1988, p. 33.
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10. U.S. Department of Agriculture Soil Conservation
Service, Conservation Needs Inventory, 1967.

110

ENERGY

CONSERVATION
AND

EFFICIENCY

DPS, Energy Division.

DPS, Energy Division.

DPS, Energy Division.

IJVlalC;U, Conservation Potential in the State of
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Acid rain See Environment (acid rain)
Agricultural energy use See Energy use (agricultural);

Energy efficiency/conservation (in agriculture)
Air conditioning 15, 62, 68, 71 .
Alaskan Arctic National Wildlife Reserve 36, 37
Alternative energy 17-18, 84-88,91,95; in electricity

generation 9,13,15,20-21,29,30,34,92. See also
Biomass, Ethanol, Hydropower, Methanol, Solar energy,
Waste-to-energy, and Wind

American Council for an Energy Efficient Economy 32
American Society of Heating, Refrigerating, and Air

Conditioning Engineers 17, 82
Amoco on Company 59
Anderson, Niebuhr & Associates 76
Ashland Oil Company 59

Biomass 84-86. See also Alternative energy
Blandin Paper Company 87
Braxton Industries 87

California offshore reserves 37
Canadian energy sources 26, 28, 50, 51, 54-55, 56
Certificate of Need 24, 92, 95
Chlorofluorocarbons (CFCs) See Environment

(chlorofluorocarbons)
Cogeneration 9, 13, 20, 22, 24, 29, 66, 95
Commercial energy use See Energy use (commercial);

Energy efficiency (in commercial sector)
Commonwealth Electric, Massachusetts 79
Connecticut Light and Power Company 79
Conservation See Energy efficiency/conservation
Conservation Improvement Program (CIP) 24, 51, 79-80,

90-91, 95-96
Cooling See Air conditioning
Cooperative Power Association 35, 49, 50
Corporate Average Fuel Economy (CAFE) 17, 39

Dairyland Power Cooperative 50
Dakota Electric Association 22
Demand-side management See Electricity (demand-side

management)
Deregulation See Electricity (deregulation); Natural gas

(deregulation)
Du Pont Company 81

Electricity: demand-side management (including
conservation and load management) 10, 14-15, 23, 24,
29,51,77,94-95,96; deregulation 10-11, 13-14,20-22,
51; economic development rates 22; forecasts 23-24, 49­
52; price outlook 51-52; rates 22, 92, 94-95; supply
options 15,22-23,28-29,50-51,96; use 45-46,49,68­
69. See also Energy use; Least cost planning

Energy efficiency/conservation: in agriculture 63, 73-74; in
buildings 16-17,79,82; in the commercial sector 62,66,
71-72,79-80,82; and the environment 11-12, 15,32,34,
81; in industry 63, 66-67, 72-73; programs 9, 16-17, 21,
22, 76-82, 90-92, 95-96; in the residential sector 62, 65­
66,70-71,78-79,82; in transportation 17,38-39,63-64.
See also Electricity (demand-side management); Energy
use; Least cost planning

Energy expenditures 9, 43-44
Energy use 42-48; agricultural 47, 52, 68; commercial 46,

52, 68-69; industrial 46-47, 52, 68-69; residential 46, 52,
68-69; transportation 38, 47. See also Energy
efficiency/conservation

Environment: acid rain 11-12, 15,31-32;
chlorofluorocarbons (CFCs) 32, 33, 34, 81-82; fossil fuel
emissions 11-12,15-16,28,30,31-34,39-40,44,51-52;
global warming 11-12, 15-16, 32-34; radon 34-35;

III

transmission lines 29, 35; waste disposal 16, 35. See also
Energy efficiency/conservation (and the environment)

Ethanol 18, 39-40, 85-86. See also Alternative energy

Federal Energy Regulatory Commission (FERC) 10-11,
13-14, 20-22, 25-27, 29, 86

Furnaces 66, 77

Gas Research Institute 55-56
Gasohol 18, 39-40 See also Alternative energy; Ethanol
Global Climate Protection Act 33
Global warming See Environment (global warming)
Great Lakes Transmission Company 53
Greenhouse effect See Environment (global warming)

Hood River Project 78-79
Hydropower 18, 86. See also Alternative energy; Canadian

energy sources

Industrial energy use See Energy efficiency/conservation
(in industry); Energy use (industrial)

Independent power producers (IPPs) 10, 13, 21
Inter-City Minnesota Transmission Company 53
Interstate Power Company 49, 50, 95

Koch Refining Company 59

Least cost planning 11, 14-15, 22-24, 96
Least Cost Planning/Conservation Task Force 14, 24
Light rail transit 17, 38
Lighting 65,66,71,73,79,80,81,82
Low Income Energy Task Force 18

Manitoba Hydro Electric Board (MHEB) 28, 29, 50, 51
Manufacturing energy use-See Energy

efficiency/conservation (in industry); Energy use
(industrial)

Massachusetts Act to Promote Energy Efficiency in New
Construction 82

Methanol 18, 39-40, 85-86 See also Alternative energy;
Biomass

Mid-continent Area Power Pool (MAPP) 15,21, 28,49
Midwestern Gas Transmission Company 10, 26, 53
Mining energy use See Energy efficiency/conservation (in

industry); Energy use (industrial)
Minnegasco 10, 26, 80
Minnesota Department of Natural Resources 24, 87
Minnesota Department of Public Service (DPS). 11, 13,

14,17, 18,20,22,24,26,27,51,52,68,76,82,87,
90-92, 96

Minnesota Department of Trade and Economic
Development 24

Minnesota Department of
Minnesota Environmental Quality
Minnesota Legislature 9, 18,24,25, 81,
Minnesota Pollution Control Agency 11,
Minnesota Power Company 10, 11, 22,
Minnesota Public Utilities Co,mlnis;si(Jln

15, 20, 22, 24, 25, 27, 51, 76, 90,
Minnesota Rideshare 12, 17, 38-39
Minnesota State Planning Agency 24
MinnesotalWisconsin Power Suppliers

49, 52
Minnkota Power Covperative 49, 50
Montreal Protocol 33-34, 81
Motors 66, 72-73, 80
Mnrnl-n;r Oil Company 59

National Aeronautics Space Ad,minis;tnlticm
National Appliance Energy



Ventilation 72
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City Light 79
18, 30, 87-88. See also Alternative energy

Minnesota Municipal Power Association 21, 49,

waste-to-energy 86-87. See also Alternative energy;
Environment (waste disposal)

Waste heat recovery 66-67
Water heating, domestic 70-71
Weatherization 77, 78, 79
Wind energy 18, 88. See also Alternative energy
Windows 65-66
Wisconsin Electric Power Company 79
Wood See Biomass
World Meteorological Organization 34
World Resources Institute 34

Nations Environmental Program 34
Power Association 35, 49, 50

Department of Energy (DOE) 14, 43, 55, 56, 58, 59,
76,79,81,88 .

Department of Interior 37
Department of Transportation 17
Environmental Protection Agency 34, 81
Geological Survey 60

TnhToPrsity of Minnesota 33
bypass 25, 27. See also Electricity (economic

development rates)
service territory disputes 22

Biomass
Gas Company 96

forecast 59, 60; Minnesota supplies 59; oil
tax 36-37; prices 9-10, 25, 36, 45, 57-59, 62, 64;
See also Energy expenditures; Energy use

)toyoltaics See Solar energy
1.......n ...T ..~rated 51, 66, 68-74

Regulatory Policies Act (PURPA) 9, 13, 20,
88,92

Power and Light Company 79

Petroleum
36, 57-59
Power Company 95

Environment (radon)
:....ajo°tion 66,70,72,73,74, 81

Energy Information Service (REIS) 90
energy See Alternative energy
energy use See Energy efficiency/conservation

resIdential sector); Energy use (residential)

National Steel Pellet Company 22
Gas: deregulation 10, 13-14, 20, 24-27; forecasts
rates 25-26, 27, 92, 94; prices 10, 24-27, 54-56
10,24-27,54-56; take-or-pay contracts 25,26; use

53. See also Energy expenditures; Energy use
Gas Policy Act (NGPA) 9, 13, 24

1...........Ih"'o"'.. Utilities 65, 70, 79
lrijot·h""..·.... Natural Gas 10, 25, 26, 53, 54

States Power Company (NSP) 11, 15, 21, 28,
49,50,51,65,80,86,88,91,94-95

energy 12, 16, 22, 28, 34, 42, 43, 50





Megawatt (MW) -1,000 kilowatts;

Megawatt hour (MWh) - the amount
one megawatt in one hour.

Chlorofluorocarbons (CFCs) - one c1:
compounds useful as aerosol spray can
refrigerants. Eventually absorbed into t
CFCs precipitate a reaction that results
stratospheric ozone (see "Ozone"). In<
concentrations of CFCs are also a cont
warming phenomenon.

Carbon monoxide (CO)-compound 0

produced by the incomplete combustior
emitted by automobiles and is a major
adverse effects on human health. It is ::
the global warming phenomenon.

Carbon dioxide (C02)-compound of,
formed whenever carbon is burned. It i
the global warming phenomenon.

Glossary
terms

Gigawatt hour (GWh)-the amount of
one gigawatt in one hour.

Horsepower (HP)-A unit of power eq

Gigawatt (GW)-l billion watts.

measureCommon units
report

Btu-abbreviation for British thermal unit, a measure of
heat. One Btu is equal to 252 gram calories or to the
amount of energy required to raise one pound of water one
degree Fahrenheit (under certain conditions of pressure and
temperature) .

Watt (W) - basic unit of electric power produced at a
particular moment or instant in time.

Public Utility Regulatory Policies Act (PURPA) - Passed
by Congress in 1978, this act is designed to encourage
cogeneration and alternative energy production. It seeks to
conserve electric energy, increase energy efficiency, and
achieve equitable rates for electric consumers. Under
provisions of the act, FERC requires electric utilities to
purchase power from cogeneration and from small power
production facilities that use renewable sources. (See
"Avoided cost" and "Qualifying facility.")

Watt hour-Amount of energy equal to that expended by
one watt for one hour.

Peak load-The portion of electrical demand that a utility
must sell during short periods when total demand is at the
highest level. For example, summer peak demand for many
utilities occurs on the hottest days of the summer when late
afternoon peaks in air conditioning loads coincide with many
other uses of electricity.

Qualifying facility (QF)- A non-utility electric generation
facility from which utilities are required to purchase power
at established rates and terms. Provisions for qualifying
facilities were established by the Public Utility Regulatory
Policies Act of 1978. They include cogeneration facilities
and small power producers that use renewable resources or
waste products as their energy source.

OPEC-Organization of Petroleum Exporting Countries, an
international cartel formed in 1960. Current member nations
are Saudi Arabia, Kuwait, Iran, Iraq, Venezuela, Qatar,
Libya, Indonesia, United Arab Emirates, Algeria, Nigeria,
Ecuador, and Gabon.

Load management-managing electric demand to reduce
peaks and provide for a more uniform rate of demand.

Least cost planning (integrated resource planning) - A
planning process used by electric utilities and state public
utility commissions that evaluates all supply options and
demand-side management alternatives against a broad array
of cost-benefit considerations. (See "Demand-side
management. ")

forms of energy in wide use today-coal, petroleum, and
natural gas - are all fossil fuels,

Independent power producers-Private investors in electric
power production facilities that sell power to one or more
electric utilities but do not meet requirements for qualifying
facilities. See "Qualifying facilities."

some general

load- the portion of electrical demand that a utility
supply continuously over the course of the year. See

load. "

productIOn of electricity and heat energy
the same fuel source. Systems are of two kinds: one
a fuel source such as oil or gas to generate electrical or

[)}echanical power and captures the rejected or waste heat
it to the process; the other system applies the

fuel source to a useful heating process and captures
reiected or waste heat to generate electrical power.

case forecast-a prediction based on the most likely
conditions.

load plant-a power plant that provides the lowest
method for meeting base load electric demand. Base
plants generally have high fixed costs and are operated

when not shut down for maintenance or repair.

J~maml-sUl.e management-Action to avoid the need for
dditional power plants through load management and utility
ponsored conservation programs. (See "Load

management.' ')

rate-The price a utility pays for electric power
a qualifying cogenerator or small power producer. See

'Avoided cost."

use electric consumption- total electric consumption
the electric losses related to generation and

transmission. Unless stated otherwise, electric consumption
used in this report refer to end use consumption.

generation capacity- The maximum power output
a particular plant or system.

Energy Regulatory Commission (FERC)­
established in 1977 (replacing the Federal Power
Commission) with the primary responsibility of ensuring the

consumers adequate energy supplies at just and
reasonable rates and providing regulatory incentives for
increased productivity, efficiency, and competition. Its
primary functions are to establish and enforce rates and
regulations regarding interstate aspects of the electric,
natural gas, and oil industries, It also issues licenses for
nonfederal hydroelectric plants and certifies small power
production and cogeneration facilities.

Avoided cost- the cost a utility avoids paying by not
additional generation capacity. This cost is used

determine the price a utility pays to a qualifying
cogenerator or small power producer for additional power

otherwise would have been provided by the new

Alternative energy sources-fuel sources other than nuclear
or the conventional fossil fuels that are renewable or a
resource endogenous to Minnesota. A renewable resource is
one that can be replaced at a rate greater than or equal to its
rate of use.

Fossil fuels - materials found in the earth's crust and formed
from organic matter as a result of geological processes
occurring over many millions of years. The conventional

Kilowatt (kW)-l ,000 watts.

Kilowatt hour (kWh)-unit of energy equal to that
expended by one kilowatt for one hour; equal to 3,412
Btus.
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Megawatt (MW)-1 ,000 kilowatts; 1 million watts.

Megawatt hour (MWh) - the amount of energy expended by
one megawatt in one hour.

Gigawatt (GW)-1 billion watts.

Gigawatt hour (GWh)-the amount of energy expended by
one gigawatt in one hour.

Horsepower (HP)-A unit of power equal to 746 watts.

Glossary
terms
Carbon dioxide (C02)-compound of carbon and oxygen
formed whenever carbon is burned. It is a major cause of
the global warnling phenomenon.

Carbon monoxide (CO)-compound of carbon and oxygen
produced by the incomplete combustion of carbon. It is
emitted by automobiles and is a major air pollutant with
adverse effects on human health. It is also a contributor to
the global warming phenomenon.

Chlorofluorocarbons (CFCs)-one class of halogen
compounds useful as aerosol spray can propellants and
refrigerants. Eventually absorbed into the upper atmosphere,
CFCs precipitate a reaction that results in destruction of
stratospheric ozone (see "Ozone"). Increasing
concentrations of CFCs are also a contributor to the global
warming phenomenon.

Magnetic field - a force field surrounding a conductor, such
as a wire, carrying an electrical current. Magnetic fields
around AC conductors oscillate at 60 cycles per second.
Magnetic fields surrounding DC transmission lines create a
steady state field.

Nitrogen oxides (NOJ-class of air pollutants that includes
several forms of the compound Nitrogen Oxide. Nitrogen
oxides are produced by the burning of fossil fuels and are
involved in formation of harmful smog. They also are a
contributor to acid rain.

Ozone-a gas found in trace quantities throughout the
atmosphere, with the largest concentrations located in a layer
between the altitudes of 9 and 18 miles. This stratospheric
ozone layer plays a critical role for the planet by absorbing
harmful ultraviolet radiation that otherwise would be
transmitted to earth. Ozone is also produced in the
atmosphere at the earth's surface (the troposphere) where it
plays a harmful role in the environment: it is involved in the
formation of smog and in the production of acid rain.

Sulfur dioxide (S02)-a compound of sulfur and oxide
generated principally by the combustion of fuels containing
sulfur. A major source of acid rain.


