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Under Governor Pawlenty’s Administration, the guid-
ing principles of Minnesota’s energy policy are to
ensure that:

• Minnesota has a reliable energy-provision system
into the future;

• the state’s energy system meets Minnesota’s eco-
nomic needs;

• Minnesota’s energy costs remain low, compared
to the rest of the nation; and

• the environmental impacts of the energy pro-
duced and consumed in the state are reduced.

The goal of these guiding principles is to maintain
Minnesota’s current reliable, low-cost energy in order
to promote job growth and economic development,
while lowering the environmental impacts of the pro-
duction, delivery and use of that energy.

Achieving this goal requires weaving seven energy
policy strategies that build on many elements in the
present electricity system while making important
systemic improvements now and in the future. These
seven energy policy strategies are:

Energy Policy Strategy No. 1: Continue the operation
of facilities that provide safe, reliable, low-cost
power and do not emit air pollution. The Depart-
ment of Commerce (department) supported legisla-
tion in 2003 to allow additional spent fuel storage at

Xcel Energy’s Prairie Island nuclear generation facili-
ty. Minnesota’s utilities project the need for thousands
of megawatts of baseload and intermediate resources
in the next ten years. During this period, the licenses
of both of Xcel Energy’s (Xcel) nuclear generation
facilities in Minnesota—Prairie Island and Monticel-
lo—will expire. Combined, these facilities provide over
1600 megawatts of baseload generation without emit-
ting any air pollution in the state. If the federal
Nuclear Regulatory Commission does not re-license
these two facilities, Minnesota’s baseload needs and
air pollution problems will expand significantly.

Energy Policy Strategy No. 2: Encourage coal-fired
power generation facilities to convert to less pollut-
ing fuels or to install state-of-the-art emissions con-
trol technologies. The department, with Governor
Pawlenty’s leadership, helped to establish a strong and
broad coalition of support for Xcel’s Metropolitan Emis-
sions Reduction Program. The coalition—including
representatives of the legislature, the business commu-
nity, energy and environmental regulators, public
health officials, citizens and environmentalists—sup-
ported the re-powering with natural gas of two of Xcel’s
oldest and dirtiest coal plants, and the installation of
state-of-the art control technologies on a third. 

Energy Policy Strategy No. 3: Encourage the genera-
tion of reasonably priced, environmentally superi-
or electricity from low-polluting or renewable fuels.
The department supported legislation in the 2003 leg-

INTRODUCTION

Every four years, the Department of Commerce1 is required by Minnesota Statutes, section
216C.182 to issue the State Energy Policy and Conservation Report “designed to identify
major emerging trends and issues in energy supply, consumption, conservation, and costs.”

This report—informally referred to as the Quadrennial or “Quad Report”—is published in fulfill-
ment of that requirement.3, 4
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islature to expand wind develop-
ment incentives, and to firm up the
state’s Renewable Energy Objec-
tives (REO). Under the REO, Min-
nesota’s utilities are required to
make a good faith effort to have 10
percent of the electricity they pro-
vide to Minnesotans come from
renewable energy sources by 2015.
The department supported legisla-
tion to require utilities to prove to
the Public Utilities Commission
(Commission) that utilities are
making the required effort, apply-
ing performance criteria developed
by the department and adopted by
the Commission.

Energy Policy Strategy No. 4:
Enhance the state and region’s
energy delivery infrastructure to
assure reliability and provide
access for electricity from low-
cost and/or environmentally
superior sources. The department
supported the permitting and con-
struction of the new transmission
line from the Buffalo Ridge in
southwest Minnesota to the Twin
Cities, as well as other transmission
line proposals. In addition, the
department advocated strongly at
the Commission that Minnesota’s
transmission owning utilities pro-
vide a schedule for addressing
numerous, identified weaknesses
in the state’s transmission grid. The
department is also very active in
regional reliability discussions, at
Midwest Independent System
Operator (MISO)—the department
holds a seat on the MISO Advisory
Board—and at the Organization of
MISO States meetings.

Energy Policy Strategy No. 5: Sup-
port research, development and
deployment of new, environmen-
tally superior energy technolo-
gies. The department supported
approximately $20 million in fund-

ing for hydrogen research and other
renewable energy research and
development at the University of
Minnesota in the 2003 legislature.
The department is also a leader in
the Minnesota Renewable Hydro-
gen Initiative, a partnership of
industry, university, government
and non-government organizations,
to guide the state’s effort to grow
and promote Minnesota’s renew-
able hydrogen industry. In addi-
tion, the department is very active
on ethanol and biodiesel program
developments in the state, especial-
ly with regard to the marketing of
E85 fuels (E85 is a transportation
fuel, containing 85 percent ethanol
and 15 percent gasoline).

Energy Policy Strategy No. 6: Sup-
port the state’s conservation pro-
grams. The department has
consistently opposed legislative
efforts to divert conservation funds
to other purposes in order to ensure
that Minnesota’s energy conserva-
tion efforts do not decrease. The
department also sought and
received approval from the Legisla-
tive Audit Commission for a pro-
gram evaluation of Minnesota’s
Conservation Improvement Plan
(CIP) program. CIP is the nation’s
premier conservation program,
resulting in conservation invest-
ments totaling over $90 million
annually in the state. The program
audit found that these funds are
spent economically and efficiently,
providing between $2 and $3 of
benefit for every dollar spent. 

Energy Policy Strategy No. 7:
Reduce regulatory and govern-
ment barriers. The department
believes that state regulatory
requirements for new energy
infrastructure investments should
be sufficient to weed out bad proj-
ects from good (or refine projects
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to improve them), but should not
act as a barrier to critical infra-
structure investments necessary to
providing reliable electric service
to Minnesota consumers. In the
2005 legislative session, the depart-
ment supported a Commission ini-
tiative to consolidate approvals for
large energy infrastructure at the
Commission, combining site per-
mitting and need determinations
under a single decision-maker. The
department will seek other oppor-
tunities for efficiencies in regulato-
ry oversight.

Much has been done to date, but
there is plenty more to do on all
these strategies. However, the
department’s primary focus will be
on assuring the state’s current and
long term energy reliability. 

The department defines reliability
as more than just keeping the lights
on and preventing large regional
blackouts (such as the one that
affected the Eastern U.S. on
August 14, 2003.) The department’s
definition includes the long-term
adequacy of supply; security and
sufficiency of the transmission
grid, and local power quality at the
distribution level. As discussed
more fully in chapter three, this
emphasis on reliability will take
many forms:

• focus on utility operations,
maintenance and system con-
trol measures;

• promote greater investments
in and upgrades of transmis-
sion and distribution infra-
structure;

• continue streamlining the
state’s regulatory review
process to increase certainty
of obtaining timely decisions;

• reach out to neighboring states
and provinces to create collabo-
rative, multi-jurisdictional solu-
tions to grid operations issues;

• improve power quality and
service standards; and finally

• allow economic efficiency
principles to guide our actions,
whenever possible.

Lastly, the past several years have
seen increased amounts of renew-
able energy development in Min-
nesota, particularly in many of our
rural communities. In addition to
the reliability benefits gained by
diversifying our energy generation
mix, renewable energy develop-
ment can create economic devel-
opment benefits as well. The
department proposed and passed
legislation in 2005 to promote the
development of community-based
wind energy projects, and will con-
tinue to work with other state agen-
cies to ensure that the energy
needs for the system as a whole are
balanced with economic develop-
ment and other community goals.
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THE MINNESOTA ENERGY SECURITY &
RELIABILITY ACT OF 2001
The Minnesota Energy Security and Reliability Act of
2001 (MESRA) was enacted in response to a Depart-
ment of Commerce initiative issued in September
2000 entitled “Keeping the Lights On.” MESRA had
three key parts:

• Essential Energy Infrastructure

• Distributed Energy Resources

• Other Reliability and Planning Provisions

ESSENTIAL ENERGY INFRASTRUCTURE

MESRA made a number of changes to the procedures
by which essential energy infrastructure is planned
for and approved, by reforming and recodifying the
Power Plant Siting Act (Minn. Stat. 116C.57 et seq);
establishing a new statewide transmission planning
process (Minn. Stat. 216B.2525); and by making a few
minor amendments to the state’s Certificate of Need
statute (Minn. Stat. 216B.243). Each of these three
energy infrastructure changes is discussed below.

POWER PLANT SITING ACT REFORM
The 2001 legislature recodified the Power Plant Siting
Act, reforming the statute in many respects. The most
significant of these reforms involved the interplay
between the Commission, which is charged with
determining the need for proposed energy projects
above a specified capacity, and the Environmental
Quality Board (EQB), which is responsible for conduct-
ing environmental review of proposed energy proj-
ects. Prior to the 2001 session, the EQB found itself
bogged down in controversy over whether a proposed
transmission project was “needed.” Certain projects,
because of size, length or capacity thresholds, were not
required to receive a certificate of need (CON) from
the Commission.

The 2001, legislature amended the CON statute, to
decrease the capacity and length criteria for transmis-
sion lines for which a CON would be required from the
Commission prior to construction. In addition, the leg-
islature specified that when the Commission has
issued a CON for a project, the EQB may not consider
issues of need in the siting or routing of the project. 

Issues of need include: the size, type and timing of the
project; alternative system configurations; and volt-
age. In other words, the EQB may only consider the

CHAPTER ONE

SUMMARY OF MAJOR ENERGY LEGISLATION SINCE 2000

Since the last Quad Report in 2000, the Minnesota Legislature has passed two major pieces of
energy policy legislation. The 2001 Legislature passed the Minnesota Energy Security and
Reliability Act of 2001 (“MESRA”—Laws of Minnesota 2001, chapter 212). In 2003, the legis-

lature dealt with the issue of continued operation of Xcel Energy’s nuclear generation facilities at
Prairie Island and Monticello (Laws of Minnesota 2003, special session chapter 11). Most recently,
the 2005 legislature passed omnibus energy legislation (Laws of Minnesota 2005, chapter 97) pro-
posed and developed by the department, together with a broad group of stakeholders. This chapter
will briefly summarize these three pieces of legislation, and the regulatory or administrative
actions that have followed from them.
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location of the project, to minimize
the environmental impacts of the
proposed project.

In addition, MESRA provided for
expedited and local permitting
processes for projects that have his-
torically not been overly con-
tentious, such as small generation
facilities; natural gas generation
facilities; transmission lines
between 100 and 200 kilovolts;
transmission line upgrades along
existing transmission rights of way;
and transmission lines of between
200 and 300 kilovolts less than 10
miles in length.

In response to these statutory
changes, the EQB initiated two
administrative rulemakings. The
Board acted to revise its general
power plant siting rules (Minneso-
ta Rules, chapter 4400); this rule-
making was completed in early
2003. The other rulemaking (Min-
nesota Rules, chapter 4410) was ini-
tiated to specify the entity
responsible for gathering the infor-
mation on the potential environ-
mental impacts of a proposed
project, along with alternatives to
the project, in a CON proceeding
before for the Commission. Rule-
making was completed as of
November 12, 2003, and the EQB
designated itself as the entity
responsible for gathering informa-
tion. A general discussion of review
and siting for large energy facilities
may be found in Appendix 6.

STATE TRANSMISSION PLANNING
Prior to 2001, utilities planned for
transmission upgrades among
themselves, without public or regu-
latory input into the planning
process. MESRA created a state
transmission planning process, in
which each transmission owning
utility in the state is required to:

• identify and address inadequa-
cies in the utility’s transmis-
sion system;

• solicit public input from the
public and local governments
on those inadequacies; and

• file a plan with the Commis-
sion by November 1 of each
odd numbered year. 

Under the statute, a transmission-
owning utility could propose to
have the Commission “certify” a
project, and add it to the Commis-
sion’s “List of Priority Projects.”
Such a project does not need a sep-
arate CON from the Commission.
The Commission is to make deci-
sions on which projects to certify as
priority projects by June of the fol-
lowing year. 

The Commission adopted rules for
the state transmission plan process
in June 2003 (Minnesota Rules,
chapter 7848). The Commission
has received two sets of submis-
sions under this statute, one in
2001, and one in 2003 (as men-
tioned above). The most recent
plan5 (filed on November 3, 2003)
was submitted jointly by the Min-
nesota utilities subject to the plan-
ning requirement, and was
approved by the Commission on
May 27, 2004. The next set of fil-
ings is due to the Commission by
November 1, 2005.

No utility has requested certifica-
tion of a proposed project under
the statute in either the 2001 or
2003 submission. From informed
comments made to the depart-
ment, the consensus of the trans-
mission owning utilities is that the
new certification process could
actually become more onerous
than the single-project CON
process. The showing required for
certification is the same under

either process, but other aspects of
the single-project CON process has
thus far made that process prefer-
able to utilities. 

Even so, the planning process has
been noteworthy. First, the trans-
mission owning utilities actively
worked to make their planning
process open to public scrutiny and
comment. The utilities divided the
state into six planning zones, and
held at least one open, public plan-
ning meeting in each zone. The
other interesting aspect of the 2003
filing was that, although the utili-
ties identified dozens of “inadequa-
cies” in the state’s transmission
system, the utilities did not include
a proposal to address any of these
inadequacies. However, the Com-
mission, at the department’s
request, has ordered utilities to pro-
vide a schedule for addressing
those system inadequacies.

CERTIFICATE OF NEED REFORM
In addition to the changes to the
CON statute discussed previously,
MESRA made three other changes
to the CON statute:

• it allowed for a consolidated
proceeding for determining
the need for a generation facil-
ity and any transmission lines
directly associated with the
proposed facility;

• it made minor amendments to
the need criteria to be applied
by the Commission, in deter-
mining if a project is needed;
and

• it expanded the list of projects
which are exempt from the
CON requirements, to include
projects to an existing generat-
ing facility to increase its effi-
ciency, as long as the capacity
of the facility is not increased
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by more than 10 percent or
100 megawatts, whichever is
greater.

DISTRIBUTED ENERGY RESOURCES

Distributed energy resources refers
both to demand side technologies,
such as conservation improve-
ments, and supply side technolo-
gies, such as small “distributed”
generation facilities that are
installed on or in close proximity to
load, and some distance from cen-
tral station generation facilities and
the electric grid. Distributed energy
resources are important resources
for a number of policy and techni-
cal reasons, including their ability
to improve the operation and relia-
bility of the electricity delivery sys-
tem. MESRA included a number of
reforms to promote the deployment
of distributed energy resources.

PUBLIC BUILDINGS CONSERVATION
MESRA established a goal of
achieving 30 percent savings in
new and existing public buildings
throughout the state (Minn. Stat.
16B.32 and 16B.325). The legisla-
tion directed the Departments of
Administration and Commerce to
develop a conservation benchmark
for all public buildings and to estab-
lish guidelines for designing new
buildings. 

The Departments of Administra-
tion and Commerce refer to this
initiative as the B3 project—“Build-
ings, Benchmarks and Beyond.” On
January 15, 2003, the agencies
released the initial version of these
guidelines. Developed by a consor-
tium of state agencies, institutions
of higher learning and county gov-
ernment—led by the Departments
of Administration and Com-
merce—these guidelines will be
applied to all new buildings receiv-

ing funding from the State of Min-
nesota after January 1, 2004. The
next task to be undertaken will be
to collect building profile and ener-
gy usage data on Minnesota’s 7,500-
plus buildings.

CONSERVATION IMPROVEMENT 
PLAN (CIP) REFORMS
MESRA made changes to the CIP
program (Minn. Stat. 216B.241) that
should result in more energy con-
servation than in the past. These
changes include: 

• increased spending required
for conservation programs by
municipal utilities and cooper-
ative electric associations to
the same level required of
investor-owned utilities; 

• increased focus of all CIP
spending on programs that
actually reduce energy use;
and 

• consistent statewide reporting
and program evaluation to
allow assessment of statewide
progress and evaluation of the
effectiveness of conservation
programs.

DISTRIBUTED GENERATION
MESRA included a number of pro-
visions to encourage small supply-
side resources, generically referred
to as distributed generation.6 The
purpose of these provisions was to:

• provide cost savings and relia-
bility benefits to customers;

• enhance both the reliability of
electric service and economic
efficiency in the production
and consumption of electrici-
ty; and

• promote the use of distributed
resources in order to provide

electric system benefits dur-
ing periods of capacity con-
straints. 

To achieve these goals MESRA
directed the Commission to devel-
op and issue by order generic stan-
dards for utility tariffs for
interconnection and operation of
distributed generation facilities
(Minn. Stat. 216B.1611). The Com-
mission asked the Department of
Commerce to organize and lead
two distributed generation work
groups:

• a technical work group to make
recommendations to the Com-
mission regarding uniform
interconnection guidelines for
distributed generation;

• a rate work group to develop
guidelines to ensure that
prices for electric services pro-
vided by the electric utility are
reasonable and nondiscrimi-
natory while prices charged
for power provided by the gen-
erator to the utility reflect the
value of power.

The department has submitted the
reports of these two workgroups,
and the Commission issued its
order establishing these standards
on September 28, 2004.

In addition, MESRA required each
utility to:

• implement tariffs consistent
with standards issued by the
Commission;

• maintain records and file
reports annually regarding
applications for interconnec-
tion of distributed generation
on the utility’s system;

• allow customers the opportu-
nity to determine that a por-
tion of the energy supplied to
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them would be generated by
distributed generation (Minn.
Stat. 216B.169); and

• use 5 percent of the utility’s
required CIP spending to
underwrite the costs of distrib-
uted generation projects, to
the extent that cost-effective
projects are available in the
service territory of the utility
(Minn. Stat. 216B.2411).7

RENEWABLE ENERGY
The 2001 legislature included sev-
eral provisions in MESRA to pro-
mote the development and use of
renewable energy in Minnesota.
The most significant of these provi-
sions is the Renewable Energy
Objective (REO—Minn. Stat.
216B.1691). The REO applies to
each utility responsible for procur-
ing energy to serve Minnesota
retail electric consumers. Essential-
ly, the REO requires each of these
utilities to make a good faith effort
to ensure that at least one percent
of the energy the utility provides to
Minnesota consumers is generated
by an eligible renewable energy
source by 2005, and to increase this
amount to 10 percent by 2015. 

MESRA also required each utility to
give their customers the option to
purchase some or all of the cus-
tomer’s electricity needs from
energy generated by renewable
sources (“green pricing”—Minn.
Stat. 216B.169). Rates charged for
green power offerings must be
based on the difference between
the cost of the renewable energy
and the same amount of nonre-
newable energy. Utilities may gen-
erate their own renewable energy
or purchase credits from a renew-
able energy provider certified by
the Commission, if the Commis-
sion establishes the credit program. 

OTHER RELIABILITY AND
PLANNING PROVISIONS

Distribution Reliability Standards

MESRA required the Commission
to adopt safety, reliability, and serv-
ice quality performance and
reporting standards for investor-
owned electric utilities (Minn. Stat.
216B.81). The statute requires coop-
erative and municipal utilities to
adopt their own standards subse-
quently, which are to be as consis-
tent as possible with the
Commission’s standards. The stan-
dards must specify:

• average call center response
time; 

• customer disconnection rate; 

• meter-reading frequency; 

• complaint resolution response
time; 

• service extension request
response time; 

• recording of service and circuit
interrupter data; 

• summary reporting; 

• historical reliability perform-
ance reporting; 

• notices of interruptions of bulk
power supply facilities and
other interruptions of power;
and

• customer complaints. 

The Commission conducted a rule-
making to develop these standards,
and the new rules went into effect
January 28, 2003 (Minn. Rules,
chapter 7826). The rules require
utilities to file an annual reliability
report, an annual safety report and
an annual service quality report.
These three reports should contain
information necessary for the

Commission to assess each utility’s
performance in the areas of safety,
reliability and service quality. 

These utility distribution reliability
reports have begun to be filed with
the Commission. Three significant
difficulties are apparent. First, the
filings are of varying quality and
accuracy. Each utility identifies,
collects, and records service inter-
ruptions somewhat differently and
each utility has its own method to
normalize their reliability data for
the effects of severe weather,
among other things. Second, there
is no framework for examining the
reasonableness and appropriate-
ness of a utility’s proposed goals.
For various reasons, the historical
reliability data filed by the utilities
does not necessarily provide an
accurate picture of the actual level
of service quality being provided,
particularly with respect to the reli-
ability indices identified in the
rules. Given the uncertainty of the
data, it cannot reliably be used as a
base case for either a qualitative or
quantitative comparison among
utilities. Third, the rules do not
contain any ability to impose
terms, conditions and/or penalties
upon a utility that does not meet
the service quality standards.

Despite these failings, the ability to
record and report distribution-level
reliability data accurately, set
appropriate reliability goals and
improve service performance
should increase with each annual
filing. The utilities have either
recently implemented new reliabil-
ity tracking systems to comply with
the rules, or they soon will be
implementing new reliability
tracking systems. These tracking
systems will improve the accuracy
and consistency of the data, and
should allow for useful compar-
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isons of a utility’s performance
from year-to-year.

PREVENTATIVE MAINTENANCE 
AUTHORITY
MESRA gave the Commission the
explicit authority to require
investor-owned utilities to “make
adequate infrastructure invest-
ments and undertake sufficient
preventative maintenance with
regard to generation, transmission,
and distribution facilities” (Minn.
Stat. 216B.79). This authority has
not yet been exercised by the Com-
mission, and it does not extend to
municipal or cooperative electric
utilities.

STATE ENERGY PLAN
MESRA required the department to:

prepare a state energy planning
report and submit it to the legis-
lature by December 15, 2001
and update the report by
December 15, 2002. The report
must identify important trends
and issues in energy consump-
tion, supply, technologies, con-
servation, environmental
effects, and economics, and
must recommend energy goals
relating to the energy needs of
the state. The report must rec-
ommend goals for the role of
energy conservation, utilization
of renewable energy resources,
deployment of distributed gen-
eration resources, other mod-
ern energy technologies, and
traditional energy technologies,
and affordability of energy
services for all Minnesotans
(Laws of Minnesota 2001, chap-
ter 212, article 7, section 35).

The initial report was issued in Jan-
uary of 2002, and is available on the
department’s website.7 The follow-

up report, which contains the poli-
cy recommendations of the depart-
ment under the Ventura
Administration, was issued in Jan-
uary of 2003, and is also available
electronically.8

STATE RELIABILITY ADMINISTRATOR
MESRA created the position of
“Reliability Administrator” within
the Department of Commerce
(transferred to the Commission in
the 2005 Omnibus Energy Bill) to
“act as a source of independent
expertise and a technical advisor to
the commissioner, the commis-
sion, the public, and the legislative
electric energy task force on issues
related to the reliability of the elec-
tric system” (Minn. Stat. 216C.052).
MESRA requires the Reliability
Administrator to:

• model and monitor the use
and operation of the energy
infrastructure in the state,
including generation facilities,
transmission lines, natural gas
pipelines, and other energy
infrastructure;

• develop and present to the
Commission and parties tech-
nical analyses of proposed
infrastructure projects, and
provide technical advice to the
Commission; and

• present independent, factual,
expert, and technical informa-
tion on infrastructure propos-
als and reliability issues at
public meetings hosted by the
task force, the EQB, the depart-
ment, or the Commission.

The administrator is appointed by
the Commission for a four-year
term. The Commission is to over-
see and direct the administrator’s
work; review the administrator’s
expenses; and approve the adminis-

trator’s budget. To the extent the
administrator’s expenses are consis-
tent with the budget approved by
the Commission, the Commission
is required to pay expenses
incurred by the administrator and
assess energy utilities to reimburse
the Commission for these expenses
(not to exceed $1 million annually
for general administrative costs).
The statute creating the administra-
tor expires June 30, 2006. Ken Wolf,
the current Reliability Administra-
tor was appointed by Commission-
er Jim Bernstein in May 2002, for a
term that could extend to May 2006.

Major projects of the Reliability
Administrator have included:

• facilitating a technical work-
group on distributed genera-
tion interconnection standards;

• introductory presentations at
the six public meetings on the
state transmission planning
process;

• facilitating a technical work-
group to establish the scope
for an RFP for an engineering
consultant to conduct a study
of the amount of intermittent
electricity resources that
could reliably be integrated
into Xcel’s electric system;
and

• planning and convening a sym-
posium on the August 14, 2003
blackout (see Appendix 4 for a
summary of that symposium).

THE 2003 “PRAIRIE ISLAND 2” BILL

Faced with the prospect of having
to shut down and replace Xcel
Energy’s Prairie Island nuclear
generation facility (over 1000
megawatts of baseload generation
capacity) for lack of spent nuclear
fuel storage capacity, the 2003 leg-
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islature responded by passing Laws
of Minnesota 2003, special session
chapter 11, known to some as the
“Prairie Island 2” bill. The legisla-
tion consisted of four articles. 

ARTICLE 1: SPENT FUEL STORAGE
The first article dealt with the issue
of additional spent nuclear fuel stor-
age in the state (Minn. Stat.
116C.83). The 1994 legislature
authorized Xcel to fill and place 17
dry, spent fuel casks at Prairie
Island, but that capacity was only
sufficient to allow operation of the
facility until 2007. The 2003 legisla-
tion authorized sufficient additional
dry cask storage at Prairie Island to
allow the nuclear generation facility
to continue to operate until the end
of current licenses in 2013/2014.

In addition, the legislation delegat-
ed approval of a future storage facil-
ity or dry casks at either the Prairie
Island or Monticello nuclear gener-
ation facilities from the Minnesota
legislature to the Commission.
Xcel’s Monticello nuclear genera-
tion facility is expected to run out of
spent fuel storage capacity at that
facility in 2010. A decision by the
Commission on a request to
approve additional storage capacity
in the state is not effective until the
end of the following legislative ses-
sion, in order to give the legislature
an opportunity to review the Com-
mission’s decision (pro or con) and
to change that decision if the legis-
lature deems necessary. Article 1
also provides for recovery of
expenses by Xcel, not to exceed
$2.5 million a year, for a settlement
with the Mdewakanton Dakota Trib-
al Council at Prairie Island regard-
ing additional storage at Prairie
Island (Minn. Stat. 216B.1645). 

ARTICLE 2: RENEWABLE ENERGY 
DEVELOPMENT
The focus of the second article was
on the development of the state’s
renewable energy resources. The
legislature required Xcel Energy to
spend at least $16 million on
renewable energy development
each year that the nuclear facility is
in operation and spent nuclear fuel
is stored in the state (the “renew-
able development fund”—Minn.
Stat. 116C.779). In addition, the leg-
islation passed in 2003 establishes a
goal of moving Minnesota towards
incorporating hydrogen into its
energy mix (MN Session Laws
2003, 1st Special Session, Chapter
11). The legislation: 

• ordered Xcel’s ratepayers to
fund $10,000,000 for the Uni-
versity of Minnesota Initiative
for Renewable Energy and
Environment to support basic
and applied research and
demonstration activities,
including hydrogen produc-
tion and improvements to fuel
cell technologies; 

• directed the Department of
Commerce and the Depart-
ment of Employment and Eco-
nomic Development to issue a
request for proposals for the
construction of a wind-to-
hydrogen demonstration proj-
ect that exhibits all components
of a future hydrogen economy,
namely, hydrogen production,
storage, and distribution; 

• required the Department of
Employment and Economic
Development to develop a tar-
geted program to promote and
encourage hydrogen produc-
tion; 

• required Xcel to transfer
roughly $20 million over the

next 5 years to the University
of Minnesota for the Universi-
ty’s Initiative for Renewable
Energy and the Environment,
for hydrogen and other renew-
able research and develop-
ment at the University. 

The 2003 legislation also makes the
renewable energy objective a
requirement for Xcel (rather than a
“good faith” objective) above the
renewable capacity mandated in
the 1994 legislation (825 megawatts
of wind, 125 megawatts of bio-
mass), and requires the utility to
invest in another 300 megawatts of
wind energy capacity (above the
1994 amounts) by 2010. In addition,
the legislation:

• requires the Commission to
issue an order by June 200410,
establishing the criteria and
standards by which the Com-
mission will measure an elec-
tric utility’s efforts to meet the
renewable energy objectives
to determine whether the util-
ity is making the required
good faith effort; 

• authorized the Commission to
establish a renewable energy
credits trading program for the
REO, whereby utilities could
purchase certified renewable
energy credits rather than
generate or procure the
renewable energy directly.
One workshop on this topic
was held in February 2004,
with another one slated for
June 2004. This work is on-
going;

• required each electric utility
to report on its plans, activi-
ties, and progress with regard
to these objectives to the Com-
mission in resource plan fil-
ings or in separate reports
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every two years, whichever is
more frequent (previously
reporting was only through
resource plans); and

• required the Department of
Commerce to report to the leg-
islature every odd-numbered
year on utilities’ progress in
increasing the amount of
renewable energy provided to
retail customers, and make
any recommendations for leg-
islative change.

The 2003 legislation increased the
amount of small wind energy
capacity that can qualify for pro-
duction incentives (Minn. Stat.
216C.41). The renewable energy
production incentive (REPI) pro-
vides 1.5 cents per kilowatt-hour
produced by eligible facilities. Pre-
viously, the REPI was capped at
100 megawatts of small wind ener-
gy facilities funded from the state’s
general fund. That cap was reached
by early 2003. The 2003 legislation
increased the cap by another 100
megawatts and paid for the REPI
increase out of Xcel’s renewable
development fund (the $16 million
required spending referred to
above). The second 100 megawatts
has also been fully subscribed.

ARTICLE 3: METRO EMISSIONS 
REDUCTION PROGRAM
The third article of the 2003 legisla-
tion contained a number of miscel-
laneous energy provisions, the
most important of which facilitated
Commission approval of Xcel’s
Metropolitan Emissions Reduction
Program (MERP) proposal to: 

• convert two metro area coal-
fired generation facilities to
use natural gas, and add signif-
icant pollution control tech-
nology to a third; and 

• recover the costs of these proj-
ects in a rate rider without
having to file for a rate case. 

The Commission approved this
proposal in December 2003 (more
on this proposal can be found in
the Key Issues section on environ-
mental protection).

ARTICLE 4: MESABA 
ENERGY PROJECT
The fourth article provided for a
number of regulatory incentives for
an “innovative energy project” on
the Iron Range, which would gener-
ate electricity by using “coal as a pri-
mary fuel in a highly efficient
combined cycle configuration with
significantly reduced sulfur dioxide,
nitrogen oxide, particulate, and
mercury emissions” when com-
pared with traditional technologies.
The regulatory incentives include:

• an exemption from demon-
strating need for the facility or
associated transmission facili-
ties;

• a grant of eminent domain
authority for transmission
routes approved by the EQB;
and

• the possibility of entering into
a power purchase agreement
with Xcel to provide 450
megawatts of capacity and
energy, subject to the approval
of the Commission.

The Iron Range project at issue is a
500+ megawatts generation facili-
ty known as the “Mesaba Energy
Project” that creates a synthetic gas
from coal (coal gasification). Excel-
sior Energy, the company that is
proposing the project, expects to
make a final site selection in mid-
August of 2005. In October 2004,
the project was awarded $36 mil-

lion from the federal Department
of Energy as part of the agency’s
Clean Coal Power Initiative, and in
February 2005, was awarded
$10 million from Xcel’s Renewable
Development Fund by the Com-
mission.

THE 2005 OMNIBUS ENERGY BILL

Following the August 14, 2003
blackout, the Governor ordered the
department to conduct a review of
the reliability of the state’s electric
transmission grid. The department
completed the review in June of
2004 (included as chapter two of
this report). The review deter-
mined that:

• there was a significant lack of
investment in transmission
infrastructure by the state’s
utilities;

• the state’s transmission sys-
tem was seriously constrained
at numerous points, resulting
in a number of transmission
lines that were approaching
their operational limits; and

• renewable development in the
state was critically hampered
due to a lack of transmission
necessary to get renewable
energy resources to market.

To address these serious concerns
and to promote the administra-
tion’s overarching energy goal of
reliable, low cost and environmen-
tally-superior energy, the depart-
ment identified three action items:
encouraging investment in trans-
mission infrastructure, promoting
the development of renewables,
especially wind at the local or com-
munity level, and making the regu-
latory review process more
accountable and efficient. To that
end, the department developed a
legislative initiative that became
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the foundation for a series of
expanding and inclusive stakehold-
er meetings. As a result of these
extensive negotiations, many new
ideas were added to the depart-
ment’s initiative ending up as con-
sensus 16-article bill (Laws of
Minnesota 2005, chapter 97) which
passed both bodies nearly unani-
mously.

The key articles of SF 1368 are
those that:

• promote local renewable ener-
gy by requiring utilities to
offer a community-based
energy development (C-BED)
tariff; 

• permit expedited cost recov-
ery when utilities build need-
ed transmission infrastructure
that will improve reliability
and greater access for renew-
able energy; and 

• consolidate energy facility
approval decisions at the Pub-
lic Utilities Commission, by
transferring siting and routing
decisions from the EQB to the
Commission. 

See Appendix 9 for an article-by-
article summary of the 2005
Omnibus Energy Bill. 
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A key to understanding the difficulty of maintaining
the reliability of the electric system is that electricity,
unlike natural gas and petroleum, cannot be stored. At
any given moment, there must be enough electric
generation and transmission capacity and energy
available. This energy must instantaneously be bal-
anced when the electricity is needed. Consumers of all
types—residential, commercial, industrial, have come
to expect and rely on electric utilities to provide this
high level of reliability. 

Failure to maintain instantaneous balance in electric
supply and demand causes disruptions, outages or
“reliability events.” There are three types of reliability
events: 

• region-wide, bulk power blackouts; 

• localized outages due to problems at the distribu-
tion line level; and 

• power quality fluctuations. 

All three of these types of outages occurred during the
August 14, 2003 blackout that affected the east coast
and mid-western United States. Each will be discussed
later in this chapter.

In addition, this chapter discusses:

• the long term adequacy of electric supply in Min-
nesota;

• the reliability of the regional electricity transmis-

sion system, often referred to as the transmission
“grid” or the “bulk power” system; and

• the reliability of the local distribution system, the
part of the electricity delivery system that serves
end-use customers.

This chapter concludes with a discussion of the
department’s six policy strategies for maintaining reli-
able electric service in the state. 

Reliability of electric service can be divided into two
basic components: adequacy and security. “Adequacy”
is the ability of utilities to supply customer’s electric
service requirements, taking into account scheduled
and unscheduled outages. “Security” is defined as the
system’s ability to withstand sudden unexpected dis-
turbances without collapsing. 

RESOURCE ADEQUACY
RISING DEMAND, RISING PRICES,A NEW ENERGY MIX

Minnesota’s consumption of electricity is expected to
increase at an average rate of about 1.5 percent annual-
ly over the next few years, based on the combined pro-
jections of all utilities serving Minnesota customers.11

Since there is not enough excess generating capacity
available to meet this increase in demand, significant
new generation and transmission facilities will be
needed in the near future to serve the electric needs of

CHAPTER TWO

POLICY FOCUS ON ELECTRIC RELIABILITY

Reliable electric service is critical for the way we live today. It is essential for work, leisure
and social interaction. Minnesota law requires that energy service be safe, adequate, and
reasonably priced, to help fuel Minnesota’s economy. The reliability of electric service in

Minnesota is one of the department’s top priorities.
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both state and region. Electric utili-
ties engage in resource planning to
determine the combination of
power plants that most economical-
ly meets the increased demand.

The capacity expansion plans of
electric utilities indicate that the
fuel mix for electric generation will
alter in the coming years. Natural
gas may increase as a source of elec-
tricity, although recently concerns
have been raised about the extent to
which electricity justifies this type
of fuel usage. There are also plans to
significantly increase wind genera-
tion in the state. In addition, utilities
are required by law to make a good
faith effort to include electricity gen-
erated from renewable sources in
their mix of resources used to serve
their customers. 

As noted above, demand for electric-
ity in our state, and in the Midwest
region, continues to increase. As a
result, growing demand and limita-
tions due to aging electric infrastruc-
ture in the region, additional
generation and transmission infra-
structure will be needed in both the
near and longer term. Ensuring that
this new infrastructure is construct-
ed and placed into service in a man-
ner that does not adversely impact
the environment, energy costs or
other public interests is a challenge
that state and regional policy makers
must address.

GROWTH IN DEMAND GREATER 
THAN GROWTH IN SUPPLY

Minnesota’s utilities are members
of the Mid-Continent Area Power
Pool (MAPP), an organization cre-
ated to ensure reliability of electric
service in the region. Currently, all
companies that own or use electric
generation and transmission facili-
ties in Minnesota, North Dakota,
South Dakota, Nebraska, Missouri,

Manitoba and parts of Wisconsin,
Iowa and Montana belong to MAPP.
MAPP was formed in 1972 as one of
the ten “regional reliability coun-
cils” created by the electric indus-
try after a massive blackout in
1968. MAPP is a voluntary organi-
zation that establishes standards
and practices for reliability of elec-
tric service, under the national
umbrella organization for the
regional reliability organizations,
the North American Electric Relia-
bility Council.

The United States portion of the
MAPP region has a peak demand
occurring in the summer season.
Released in September 2003,
MAPP’s Ten-Year Reliability Assess-
ment estimated that the region’s
summer reserve margin would be
21.9 percent in 2003, well above the
MAPP-designated reserve require-
ment of 15 percent.12 However,
MAPP projects the summer reserve
margin to decline to 9.3 percent by
2012, as the region’s increasing
power needs absorb the current
surplus power. Some of the growth
in electric demand may be met
through energy conservation. Con-
servation programs are in place to
help manage load growth in Min-
nesota. Compared with new gener-
ation resources, these programs
reduce the demand for electricity
and require less lead-time for
implementation. However, the
department expects that growth in
the demand for electricity in Min-
nesota will outstrip the contribu-
tion of conservation towards
balancing supply and demand in
the state in a cost-effective manner.
Moreover, the pressure that
demand growth places on utilities
is not even. Some utilities, such as
Great River Energy and Xcel, will
likely have greater needs for new
electric infrastructure, due to the

fact that their electric demand or
“load” is growing faster than the
loads of other providers. 

NEED FOR BASE LOAD RESOURCES
In Minnesota, no base load plants
(facilities that constantly run to
serve the steady level of ongoing
electric demand) have been pro-
posed for construction and none
have been built since the 1980s. In
fact, only three non-mandated com-
bustion generation projects greater
than 50 megawatts have obtained
all necessary permits and complet-
ed construction in the past five
years.13 These three projects are
either peaking facilities (plants
used only in times of highest
demand, such as a hot summer
day) or intermediate facilities (facil-
ities that are more expensive to
operate than base load plants, but
less expensive than peaking
plants—used when all available
base load resources have been “dis-
patched”). Another three genera-
tion projects, none of which are
base load plants, either recently
obtained the necessary permits or
are expected to do so soon.14 There
is one additional generation project,
proposed as an intermediate facility
that is in the process of seeking nec-
essary permits.15 As provided in
their integrated resource plans and
other filings, Minnesota’s utilities
project a need for additional base
load generation capacity of
2730 megawatts by 2015 and anoth-
er 695 megawatts of intermediate
generation capacity by that time.16

These projections do not include
the possible need for replacing the
capacity and energy currently pro-
vided by Xcel’s Prairie Island and
Monticello nuclear generation facil-
ities. The operating licenses of both
Monticello and Prairie Island facili-
ties expire during this planning
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period (2010 for Monticello and
2013/2014 for the Prairie Island
units). If these facilities are not re-
licensed by the federal Nuclear Reg-
ulatory Commission, the base load
resource problem will expand by
another 1600 megawatts. Base load
and intermediate resources are
more difficult for utilities to build
than peaking or intermittent
resources, because base load and
intermediate resources are more
expensive to construct, and general-
ly have greater environmental
impacts.

INCREASED RELIANCE ON NATURAL 
GAS GENERATION

All of the new combustion genera-
tion resource additions referred to
above (both completed and pro-
posed) are fueled by natural gas.
Natural gas generation facilities
have long been a small part of Min-
nesota’s supply mix, and have tra-
ditionally relied on the summer
surplus of natural gas pipeline
capacity that is available since
most consumer furnaces are not
being used to heat homes and busi-
nesses. However, the state’s usage
of natural gas-fueled generation is
increasing beyond those “summer
peak” applications. These upward
trends are a result of natural gas
existing superior to coal and
nuclear fuel in overall environ-
mental impacts, and that natural
gas plants can be constructed more
quickly. Natural gas-fired genera-
tion allows facilities to start up and
shut down more quickly and easily
than other types of facilities. How-
ever, only a limited number of nat-
ural gas generation facilities can be
added to the existing natural gas
pipeline infrastructure without sig-
nificant upgrades to the pipeline
system.

SECURITY OF THE TRANS-
MISSION SYSTEM
The nation’s bulk power system is
like the interstate highway system,
carrying the majority of the power
from generators to load centers
(where the customers are). Like the
interstate highway system, the
nation’s bulk power electrical sys-
tem has evolved into an intercon-
nected transmission grid. In most
instances, the interconnected nature
of the transmission grid is a benefit
allowing regions to import solutions
to their supply needs and lower
overall costs by accessing cheaper
generation in neighboring regions.
This exchange of power allows for
more efficient use of the electric sys-
tem overall. However, the transmis-
sion line that allows a region to
import a solution may also allow
that region to export a problem. 

LACK OF INVESTMENT IN 
TRANSMISSION INFRASTRUCTURE

The most significant electricity
issue currently facing the state is
ensuring Minnesota consumers of
continued benefits of a reliable
electric transmission infrastructure
capable of providing access to low-
priced generation. The increase in
wholesale electricity marketplace
activity since 1996 has resulted in a
significant decrease in the amount
of transmission capacity that is
available to move power over the
regional, interconnected transmis-
sion grid. While the amount of new
generation capacity constructed in
the U.S. has increased, the amount
of transmission capacity available
to transport power has not grown to
accommodate new demands on the
transmission system. Investment in
the transmission system in 1999
was less than one-half the invest-

ment in 1979, even while peak
demand for electricity grew and is
expected to continue growing. 

In Minnesota, utilities have not gen-
erally proposed the construction of
new major transmission capacity,
preferring to purchase energy from
the grid or build natural gas peaking
or intermediate plants. Given the
congestion of the transmission sys-
tem into and out of Minnesota,
these options may not be as avail-
able to utilities as they have been. 

Recently, only one large transmis-
sion line has been proposed and
approved. That project is an Xcel
transmission project to provide an
outlet in southwestern Minnesota
for wind generation from the Buffa-
lo Ridge (near the cities of Benson
and Pipestone). The transmission
would allow Xcel to satisfy the
wind energy mandates imposed on
the utility by the 1994 legislature.
The project has been approved by
the Commission and Xcel is cur-
rently in the process of procuring a
route permit from the EQB.

ELECTRIC TRANSMISSION 
CONSTRAINTS

As a rule, large electric generators
and consumers of electricity typi-
cally are not located in the same
place. In order for the power to be
delivered from the place of genera-
tion to the place of consumption,
preferred transmission line path-
ways must be developed. Eventual-
ly, transmission constraints, or
bottlenecks, develop in areas
where a transmission line delivers
the maximum level of power that it
can safely and reliably carry. Bot-
tlenecks limit energy transactions.
In turn, this may lead to higher
energy costs. More importantly,
such transmission constraints can
threaten system reliability. 
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Many major transmission lines into
and out of Minnesota are nearing
operational limits that could affect
reliability. For example, the major
transmission lines from Minnesota
into Wisconsin currently operate at
reliability limits during summer
peak times to satisfy power require-
ments in the region. The transmis-
sion system cannot, without future
upgrades or new additions, support
additional generation from Canada. 

One Minnesota utility has found it
necessary to build peaking capacity
to meet its expected load as a result
of the increasingly constrained
transmission system. The utility
found that, due to transmission
constraints, it could not transmit
the maximum power acquired
from generation facilities located
elsewhere to meet the summer
demand of consumers where it was
needed.  

RENEWABLE DEVELOPMENT 
CONSTRAINED

Minnesota has a tremendous capac-
ity for renewable energy develop-
ment, especially its wind energy
resources. Currently, Minnesota has
over 550 megawatts of wind energy
capacity installed. That number
could increase up to six times over
the next decade, to something
approaching 3000 megawatts.

However, that development will be
stymied without sufficient trans-
mission capacity to bring that ener-
gy to load centers, where it can be
used to serve consumer needs. The
capacity of the line proposed by
Xcel to deliver wind energy gener-
ated in southwestern Minnesota to
the win Cities is completely sub-
scribed to carry wind energy cur-
rently under contract to Xcel to
fulfill a portion of its wind man-
date. Expansion of the wind energy

resource in southwestern Minneso-
ta, as with other parts of the state,
will require additional transmis-
sion capacity. As policy makers
struggle with how best to encour-
age renewable energy develop-
ment in the state, they should keep
in mind that transmission capacity,
not production subsidies, tax cred-
its or mandates, may be the limit-
ing factor for that development.

POTENTIAL ELECTRIC TRANSMISSION 
SOLUTIONS

One obvious way to alleviate con-
straints on the power system would
be to construct additional transmis-
sion lines and facilities and upgrade
existing power lines. In a recent fil-
ing to the Commission, Minnesota’s
transmission owning entities identi-
fied 26 inadequacies in the state’s
transmission infrastructure which
need to be addressed to ensure reli-
able service to Minnesota con-
sumers. The department is actively
encouraging those utilities to follow
through in fixing these identified
inadequacies in a timely manner.

A less obvious option is the con-
struction of relatively small-scale,
distributed or dispersed generation
resources in strategic locations.
“DG” facilities can potentially be
used to reduce the strains on trans-
mission lines at heavily used loca-
tions and relieve system
congestion. As mentioned in Chap-
ter 1, on August 20, 2001, in
response to a change in Minnesota
law (Minnesota Statute 216B.1611,
subdivision 2), the Commission ini-
tiated a proceeding to establish
generic standards for utility tariffs
for interconnection and operation
of distributed generation facilities
of 10 megawatts or less. In its initial
Order on this issue, the Commis-
sion stated:

Most electricity is generated at
large power plants, then trans-
mitted long distances to where
it is needed. This arrangement
has resulted from the
economies of scale in genera-
tion, especially for plants driv-
en by fossil fuels or nuclear
fission. “Distributed genera-
tion,” in contrast, refers to the
practice of generating electrici-
ty close to where it is needed, in
plants designed to meet only
the local need. Interest in dis-
tributed generation has grown
as the cost advantage of large
generating plants over small
generating plants has declined,
and as the demands on the
transmission system have
increased.

Many benefits have been attrib-
uted to distributed generation. It
may reduce the need for long-
distance transmission of elec-
tricity. That is, an electric
system with a lot of distributed
generation may be able to oper-
ate with fewer resources devoted
to transmission than can a sys-
tem of the same size with little
distributed generation. An elec-
tric system with a lot of distrib-
uted generation may be more
reliable as well. The use of
many small generators instead
of a few large generators sug-
gests that the failure of any one
generator would affect a smaller
portion of the utility’s cus-
tomers. Similarly, a reduced
reliance on long-distance trans-
mission suggests that a trans-
mission line failure would affect
fewer customers. For a customer,
having a back-up generator may
provide some protection against
any type of electric system fail-
ure. Finally, facilitating private-
ly-owned distributed generation
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may make it easier for cus-
tomers to adopt a means of gen-
erating electricity—such as
solar power—that better reflect
their values and preferences.

The Commission, subsequent to
this Order, asked the department to
form two work groups, one on DG
technical interconnection stan-
dards and the other on DG rate
issues. The department did so, and
submitted the recommendations of
the work groups to the Commis-
sion. Once the Commission acts on
these recommendations, each utili-
ty under jurisdiction is to file spe-
cific distributed generation tariffs
for its system. (Xcel already has a
distributed generation tariff for
small facilities, but the company
would need to modify its filing to
conform to the generic standards
set by the Commission.)

In addition, a variety of demand-side
options can also be used to address
system congestion. Reduced con-
sumption of electricity through
energy conservation practices is the
least costly, most effective and effi-
cient tool that electricity consumers
can practice. This helps manage
and/or reduce the demand for the
use of transmission facilities. Timing
electricity use so that consumers’
demand for electricity is spread
throughout a 24-hour period, avoid-
ing so-called “peak” consumption
times during the day can also help
alleviate constraints.

MAPP & MISO ISSUES

Day-to-day operation of the elec-
tricity system is conducted by the
individual utilities and the regional
reliability entities, Mid-Continent
Area Power Pool (MAPP) and Mid-
west Independent System Opera-
tor (MISO).

After receiving approval from the
Commission, Minnesota’s four
investor-owned utilities (Xcel, Min-
nesota Power, Otter Tail Power
Company, and Interstate Power
and Light) joined MISO, and trans-
ferred functional control (but not
ownership) of their transmission
facilities to MISO. As an “independ-
ent system operator,” MISO’s opera-
tions and activities are subject to
the approval of the Federal Energy
Regulatory Commission.

MISO’s primary function is to mon-
itor the bulk power transmission
system and develop policies and
procedures that ensure every elec-
tric industry participant has access
to the transmission system, and
that transmission lines are used to
minimize congestion and maintain
system reliability.

MISO has a much larger geographi-
cal footprint than MAPP, but not
every MAPP member belongs to
MISO. MISO members include utili-
ties with more than 100,000 miles of
transmission lines covering 1.1 mil-
lion square miles from Manitoba,
Canada, to Kentucky. The eastern
half of MISO is made up of densely
populated states, many of which
have deregulated their electric indus-
tries. The western half, of which
Minnesota is a part, is composed of
sparsely populated states that for the
most part continue to comprehen-
sively regulate their electric utilities.
A great deal of overlap lay between
the western territory served by MISO
and MAPP, although many MAPP
members are not members of MISO.
The differences in membership,
organizational structure and mission
between MAPP and MISO create a
tension that must be managed so
these differences do not pose reliabil-
ity or other problems for Minnesota
consumers.

Another potential problem arises
from the fact that utilities in MISO
operate under a different protocol
than utilities that are not MISO
members. As a result, there are
“seams” between members and
non-member utilities. A “seam” is
defined as a barrier resulting from
differences in market rules and
designs and other regional practices
that inhibit or preclude the ability to
transact capacity and/or energy. 

For many years now, the depart-
ment has worked closely with
MAPP and Minnesota members.
The department is now also active-
ly engaged in numerous MISO
stakeholder groups including hold-
ing a seat on the MISO Advisory
committee and being an associate
member of the Organization of
MISO States. The MISO Advisory
committee advises the MISO Board
of Directors on key operational and
organization issues. Minnesota
holds its seat on the Advisory com-
mittee until 2005. 

ELECTRICITY 
DISTRIBUTION
If the transmission system is analo-
gous to the interstate highway sys-
tem, the local electric distribution
system can be thought of as local
streets and roads, distributing elec-
tricity to retail customers. The
number and frequency of distribu-
tion level reliability disturbances or
“outages” is much greater than out-
ages in the transmission system,
but distribution outages typically
affect fewer customers than trans-
mission outages. From the perspec-
tive of a customer who loses
electric service, the distinction as
to whether the service interruption
is a transmission or distribution
outage is immaterial. Accordingly,
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distribution reliability is an impor-
tant part of overall electric service
reliability. 

Efforts to address distribution relia-
bility issues tend to focus more
clearly on an individual utility
rather than an interconnected sys-
tem. Minnesota has been address-
ing the specific issues of customer
service quality and customer out-
ages through industry-wide rule-
makings and proceedings related to
specific utilities. (See Chapter 1 for a
discussion of the Commission’s safe-
ty, reliability, and service quality
standards for distribution utilities,
Minnesota Rules, chapter 7826.)

In an effort that goes well beyond
the requirements of these rules,
the department and the Office of
the Attorney General negotiated
with Xcel to gain a number of sig-
nificant service quality remedies
above and beyond what Xcel must
do under the Commission’s rules,
such as:

• pay customer refunds totaling
$1 million to those who experi-
enced the longest outages dur-
ing the time period of the
investigatio;

• increased spending on main-
tenance items such as tree
trimming and cable replace-
ment in the amount of $15-
20 million by January 1, 2005
(the lack of tree trimming
maintenance was a key con-
tributing factor of the August
14 blackout);

• file a revised service quality
plan, in the form of a Commis-
sion-approved customer tariff,
which includes strict and well-
defined service quality stan-
dards with noncompliance
payments in the millions of
dollars for such areas as:

– customer complaints, 

– number of outages per cus-
tomer, 

– length of outages per cus-
tomer, 

– customer call response
time, and 

– natural gas leak response
time.

• submit to an independent
review of Xcel’s new customer
outage system currently being
developed to be certain that
concerns raised in the investi-
gation are addressed;

• agree to a number of customer
communication and reporting
provisions.

The settlement, approved with
modifications by the Commission,
is the strongest customer service
program in Minnesota and, to our
knowledge, the region. It will be
reviewed after two years of imple-
mentation, to be fine-tuned and
strengthened if needed. 

POWER QUALITY FLUCTUATIONS

Today’s economy, and certainly
tomorrow’s digital economy, is
heavily reliant on technology using
microprocessors that create smart
devices that automatically provide
needed services and information.
The problem created by micro-
processors is that the “quality” of
the electricity provided must be
raised—unprotected microproces-
sors demand “near-perfect power”
to function properly. A similar
need for perfection exists in other
infrastructures, where existing and
future advanced systems are predi-
cated on the perfect functioning of
today’s communications, trans-
portation, and financial services.

“Power quality” refers to the techni-
cal characteristics of the electricity
provided. Examples of power quali-
ty problems include minuscule
power interruptions and voltage
fluctuations. The same electrical
disturbances that were previously
unnoticeable on mechanical equip-
ment can severely upset high-tech
equipment operations.  

The traditional level of power qual-
ity is not sufficient for the “digital
society” of tomorrow. In many
industrial and highly sensitive
computerized applications, there is
a need for an increase in power
quality from today’s outage/avail-
ability average of about 99.0 per-
cent (approximately 8 hours of
outage per year or “two nines” of
reliability) to 99.9999 percent
(approximately 32 seconds of out-
age per year or “six nines” of relia-
bility). Such near-perfect power is
needed for error-free operation of
the microprocessor chips. These
chips find their way into just about
everything, including billions of
embedded applications. Thus, even
when there is no failure of the elec-
tric lines, a voltage fluctuation over
lines that go into an end-use appli-
ance can have adverse conse-
quences for the consumer,
especially when that electrified
appliance is a computer or sensi-
tive digital equipment. 

The problem of power quality may
be huge. In its 2003 “Electricity Sec-
tor Framework for the Future”
report, the Electric Power Research
Institute estimates that these minus-
cule fluctuations in power quality
may potentially cost upwards of
$100 billion annually in the U.S., or
an additional cost of 50 cents for
each dollar spent on electricity. If
that figure is anywhere close to true,
that is a staggering sum.
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STATE POLICY ON
ELECTRIC RELIABILITY
As mentioned in the introduction,
the continuing reliability of electric
service is one of the guiding princi-
ples of Minnesota’s energy policy
and is one of the department’s top
priorities in the coming years.
Accordingly, the department, in
concert with other state agencies
and interested persons, will seek to
preserve and enhance the reliabili-
ty of the electric system in Min-
nesota through pursuit of the
following six reliability strategies.

RELIABILITY STRATEGY NO. 1:

Increased Focus on Utility Opera-
tions, Maintenance and System
Control Measures

As the August 14, 2003 blackout
demonstrated, the operators of the
electricity system need to ensure
that operations, maintenance and
system control measures are
demonstrably adequate. Such an
undertaking has three parts. The
first part focuses on the day-to-day
operations and maintenance proce-
dures of a utility. Inadequate tree
trimming—a maintenance issue—
was a key cause of the August 14
blackout. The second part is con-
trol measures that monitor the
operations of the transmission sys-
tem. Again, a contributing factor to
the August 14 blackout was com-
puter outages that prevented the
utility from understanding what
was happening on the transmission
system and reacting to the contin-
gencies in time for the necessary
actions to be taken. 

The third part deals with communi-
cations between the entities
responsible for the grid, be it among
utilities, among independent trans-

mission system operators or
between independent transmission
system operators and utilities. The
need for constant instantaneous
balance between the generation of
electricity and its use requires con-
stant communication to keep the
system operating smoothly.

Minnesota should expect each
transmission owner to comply with
all national, regional, state, and
industry operation and mainte-
nance standards. Some form of
annual certification from the utili-
ties to the state would help ensure
that each of the three parts is ade-
quately being addressed.

RELIABILITY STRATEGY NO. 2:

Encouraging Infrastructure 
Investment

A strong, interconnected transmis-
sion bulk power grid enhances reli-
ability. It provides the capacity to
handle peak demands and permits
the economic and physical flow of
power from where it is generated to
where it is needed. Unfortunately,
investment in transmission has
been lagging, thereby threatening
the reliability of the state’s and
nation’s transmission system. 

As noted above, Minnesota’s trans-
mission utilities have identified at
least 26 inadequacies in the trans-
mission infrastructure needed to
serve Minnesota customers. The
department will be working very
hard to ensure these inadequacies
are addressed in a timely fashion.
In addition, new legislation passed
in 2001 gives the Commission the
authority to require public utilities
to make infrastructure investments
if necessary for the provision of
adequate, reliable electric service.
This explicit authority, which
many believe was implicit in the

Commission’s authority already,
has not yet been used, but the
department will not hesitate to call
on the Commission if reliability to
Minnesota consumers appears to
become compromised.

RELIABILITY STRATEGY NO. 3:

Encouraging Multi-State Solutions 

Many forms of infrastructure, such
as transportation, communications
and fuel pipelines, have slowly
evolved from being local in scale to
regional and then national and
international networks. The elec-
tric grid has followed a similar pat-
tern. Federal regulatory interests
are advancing that evolution, mov-
ing determinedly toward a policy
framework intended to lessen indi-
vidual states’ roles in the adminis-
tration of a wholesale electric
marketplace. 

These factors have dramatically
changed the traditional integrated
utility model. Due to continuing
growth in electricity demand and
the opportunity to purchase lower
cost power over the grid, interstate
power delivery has become a key
strategy used by the state’s utilities.
Minnesota’s interconnections pro-
vide significant reliability and eco-
nomic benefits to Minnesota
electric utilities and their cus-
tomers. It allows for:

• sharing of reserve generation
capacity thereby avoiding the
costs and impacts of genera-
tion facility construction;

• improved reliability by provid-
ing for a larger pool of
resources for purchasing
power at lower costs when
unforeseen events occur; and

• access to more sources of eco-
nomic wholesale energy.
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Most Minnesota utilities rely on
electricity generated outside of
Minnesota to meet their customers’
needs. Forty-seven municipal utili-
ties receive power from regional
and federal agencies whose sources
are as far away as Wyoming. In
some manner, all Minnesota utili-
ties use the regional grid to import
power at various times, to varying
degrees, from diverse resources.
Thus, regional, interstate transmis-
sion lines and multi-state arrange-
ments benefit Minnesotans.

Though the trend toward increased
interstate electricity commerce pro-
vides the benefits noted above,
questions arise in the wake of cas-
cading power outages as to whether
a highly integrated grid is less reli-
able than smaller, less connected
systems that meet local needs with
local generation. The answers to
these questions are not simple. For
example, local generation would
need to have backup systems to
continue to meet electricity
demands when any part of the local
system fails or is taken down for
maintenance. Such backup systems
would be very expensive and may
be problematic to build if only local
sources of supply to meet Minneso-
ta needs are allowed. Moreover, the
move to construct such a system
would take an untold amount of
time and resources. 

In many respects, however, the
“local generation to meet local
needs” question has already been
answered. As noted above, Min-
nesota’s utilities, with the support
and concurrence of Minnesota’s
regulators, have constructed their
electric systems in such a way as to
connect the state electrically to all
of its neighboring states and
provincial jurisdictions in the north
central U.S. and central Canada.

Additionally, most of Minnesota’s
major utilities serve customers in
adjacent states as well as Minneso-
ta. As a result, Minnesota’s utilities
must work with multiple state reg-
ulatory jurisdictions, and Minneso-
ta policy makers cannot readily act
in isolation. 

Most of the states in the MAPP
region, including Minnesota, contin-
ue to comprehensively regulate
their electric utilities, to ensure reli-
able electric service within pre-
determined utility service territories
—the traditional regulatory model
for electric utilities. However, each
state applies that model in its own
way. While the electricity policies of
the states in the MAPP region vary,
all states have the common objec-
tive of ensuring that utilities provide
reliable, reasonably priced electrici-
ty to consumers. Achieving these
objectives is critical to supporting
sustainable economic growth. While
it is likely that states in our region
will continue to focus principally on
individual state needs, the arena in
which the regional transmission
grid is planned, expanded and oper-
ated has broadened. Thus, state reg-
ulators and policy makers must
develop knowledge and practices
that can support regional grid devel-
opment in the collective public
interest.

In doing so, states whose utilities are
members of MISO have an opportu-
nity to preserve their right to man-
age grid enhancement issues in a
way that recognizes each state’s
unique characteristics and substan-
tial historical investments. The
Organization of MISO States (OMS)
is the primary avenue to do this. The
OMS is a non-profit, self-governing
organization of representatives from
each state with regulatory jurisdic-
tion over entities participating in the

MISO. The purpose of the OMS is to
coordinate regulatory oversight
among the states, including recom-
mendations to MISO, the MISO
Board of Directors, the Federal Ener-
gy Regulation Commission (FERC),
other relevant government entities,
and state commissions as appropri-
ate. The OMS has a broad and com-
plex mission focusing on the
development of a cost-effective, eco-
nomically efficient Regional Trans-
mission Organization in the Midwest
by working with both the MISO and
FERC. However, there is still a need
to preserve a focus on the distinct
characteristics of the upper Midwest
through common dialogue, begin-
ning with Minnesota’s neighboring
jurisdictions. These deliberations
should identify and consider oppor-
tunities and strategies for enhancing
reliability—both supply adequacy
and security—in an economic and
environmentally beneficial manner.
The department will continue to
work to ensure that Minnesota will
be a leader in this discussion.

RELIABILITY STRATEGY NO. 4:

Realigning and Integrating 
Regulatory Review

Electric utilities wishing to build
infrastructure in Minnesota face a
series of disconnected proceedings
in front of multiple state agencies,
reviewing sometimes redundant
information. State regulatory
requirements should be sufficient
to weed out bad projects from good
(or refine projects to improve
them), but should not act as a barri-
er to critical infrastructure invest-
ments necessary to providing
reliable electric service to Minneso-
ta consumers.

In Minnesota, planning for new
generation resources to meet the
demands of Minnesota electricity
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consumers is performed through
Integrated Resource Planning on a
utility-specific basis. Each state-reg-
ulated electric utility in this state is
required to file an Integrated
Resource Plan for approval on a
biennial basis that projects the
future resource needs over a 15
year planning horizon. New gener-
ation resources as well as proposals
to reduce and manage demand for
electricity are analyzed together to
develop a plan for meeting the util-
ity customers’ needs. However,
there is no mechanism for review-
ing and evaluating the combined
resource needs of all of Minnesota
utilities together in order to get “the
big picture,” something policy mak-
ers have been clamoring for.

Such a mechanism exists for trans-
mission infrastructure needs. Min-
nesota recently established a “State
Transmission Plan” process. Every
two years, all of the transmission-
owning utilities are required to iden-
tify inadequacies in the transmission
system serving Minnesota con-
sumers. These inadequacies and
proposed solutions are then dis-
cussed in public meetings around
the state and ultimately submitted to
the Commission for review. From
this process, the state gets a some-
what global view of the state of the
Minnesota transmission system.

Prior to the 2005 legislative session,
most projects to build or enhance
the electricity infrastructure,
whether it is a transmission line or
new generation facility, would
have been scrutinized by at least
three different state agencies: the
department, the EQB and finally
the Commission.17

Such a project will generally need a
Certificate of Need (CON) from the
Commission. This process begins
with an application for a CON and

a technical/policy review of the
proposal by the department. Par-
ties then advocate before the Com-
mission as to whether the project is
“needed” (including a review of the
environmental impacts of the proj-
ect). In this process, alternatives to
the proposed project are consid-
ered, including conservation and
renewable alternatives.

If the Commission issues a CON, the
utility must usually then apply for a
site permit for a transmission line or
power plant. Prior to the 2005 ses-
sion, this application for a site per-
mit would need approval by the
EQB. During the actual siting
process additional, detailed environ-
mental review of the project is per-
formed, including an additional
analysis of alternatives to the proj-
ect. Power plants also need an emis-
sions permit from the Minnesota
Pollution Control Agency, and usual-
ly a water consumption permit from
the Minnesota Department of Natur-
al Resources. Permits and approvals
from other federal, state and local
entities may also be required. 

Running this gauntlet of agencies
and procedures can easily take two
to three years. The length and com-
plexity of the regulatory process
must be addressed. There is signifi-
cant overlap in the substantive
review of projects. For example,
energy conservation is potentially
reviewed in three separate pro-
ceedings: resource planning, CON,
and the conservation improvement
plan (CIP) process.18 Renewable
energy achievements are reviewed
in two proceedings, resource plan-
ning and CON. 

These redundancies have the effect
of increasing the regulatory burden
on the utility and regulatory agen-
cies. Simultaneously the redundan-
cies decrease the effectiveness of

the conservation goals established
in resource planning by potentially
reducing their importance. In addi-
tion, these redundancies potential-
ly act as barriers to the construction
of projects that are needed to
enhance the overall reliability of
the electricity grid. Ideally, deter-
minations by the Commission in
the resource planning process
should guide subsequent processes
such as CIP and CON.

The department sought in 2005 to
have these processes re-aligned
and integrated, to reduce the over-
all regulatory burden on project
developers, state agencies and oth-
ers who participate in Commission
and EQB proceedings, without
reducing necessary input from,
and notice to, the public. Consoli-
dation of energy infrastructure
approvals at the Public Utilities
Commission will increase the
opportunities for public comment
and contributions on those
approvals. Prior to passage, the
decision-making on these facilities
were split between the Commis-
sion and EQB, and citizens were
often subject to the “you’re in the
wrong line” syndrome—a citizen
may want to comment on a partic-
ular issue regarding a project, only
to be told that the issue was settled
in the proceedings on the project in
the other body. The department
expects a single decision-maker for
these approvals will allow for
greater public input and a more
transparent regulatory process.

RELIABILITY STRATEGY NO. 5:

Developing Power Quality Standards

Minnesota’s present electric deliv-
ery infrastructure, like most sys-
tems around the country, is poorly
equipped to handle the power qual-
ity demands of high-end digital cus-
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tomers. Further, the system would
be hard pressed to support levels of
security, quality, reliability, and
availability needed for economic
prosperity into the future while
under continued stress. The exist-
ing infrastructure is vulnerable to
human error, natural disasters, and
intentional physical and cyber
attacks. To some extent, appropri-
ate use of emerging technologies
may be able to address these issues.
Building reasonable distributed
generation proposals into the con-
sideration of alternatives to new
transmission infrastructure may be
an appropriate method for locating
strategic sites. 

The cost of power quality interrup-
tions for Minnesota has not been
quantified in an independent,
authoritative study. Although the
problem is certain to exist, the
degree of attention it deserves can-
not be fully ascertained because
the cost the problem represents is
unknown. Minnesota consumers
expect that electricity service will
meet their needs both for general
purposes such as lighting and for
more highly technical needs.
There is a need to ensure that elec-
tric power is adequate to meet the
increasingly sophisticated energy
needs of consumers. The depart-
ment will seek to develop informa-
tion about the costs Minnesotans
incur due to power quality fluctua-
tions, and if necessary, to develop
standards or other strategies to
ensure that Minnesota consumers
have the benefit of the power qual-
ity they need to conduct business.

RELIABILITY STRATEGY NO. 6:

Letting Economic Efficiency Guide
Energy Policy

Low-cost, reliable power is critical
to Minnesota’s economic well-

being. Yet, the economics of energy
policy often gets subsumed by
other, albeit important policy goals
such as local economic develop-
ment. To address the reliability
threats to the electricity system, it
is important that policymakers and
regulators making decisions under-
stand the economic consequences
of their actions and, perhaps take a
larger, longer-term view of things.
The cost of policies that differ from
a basic approach of ensuring reli-
able power in a least-cost manner
should be reasonably known so
decisions to pursue such policies
are fully informed.

This information is critical because
the more energy dollars diverted
into projects based upon non-eco-
nomic criteria, the more expensive
basic electric service becomes. In
addition, other problems may go
unsolved due to the lack of fund-
ing. Funding for transmission infra-
structure has been at reduced
levels recently. Partly, this reduc-
tion is due to the fact that decisions
by utilities, independent power
producers, policy makers and oth-
ers have diverted significant funds
to generation projects that were
justified on factors other than least
cost, economic criteria. Such diver-
sions are not a “free lunch”-they
result in intended and unintended
costs on the electric system. These
costs show up in two areas. First,
more expensive generation is con-
structed, since the generation proj-
ects have not been selected on a
least cost basis. Second, these more
expensive projects displace other
energy projects that might have
been “needed” to solve reliability
issues, locally or in the region.
Thus the result of the lack of focus
on least cost planning principles is
that the costs of electricity in the
region is higher than it might other-

wise be, and that the overall relia-
bility of the system is lower than it
otherwise could be.

To raise the overall reliability and
reduce the cost of the electric sys-
tem, economic efficiency needs to
play a greater role in decisions.
One example is the optimal level of
conservation a utility should
achieve. Establishing better ties
between the level of conservation
determined in resource planning
and in other proceedings would
improve economic efficiency.
Using this approach would make
the least cost level of conservation
the standard, rather than resetting
the level of conservation in every
proceeding. 
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Traditional non-renewable fuels for the generation of
electricity include nuclear, coal, petroleum, and natural
gas. These fuels provide the vast majority of our energy
today. Supplies of non-renewable fuels are finite. Renew-
able energy technologies, on the other hand, could be
considered infinite. A rule of thumb in defining a renew-
able fuel is that its source can replenish itself within a
human generation—on the order of 25 years. Additional
desirable characteristic of many forms of renewable
energy are that they are highly biodegradable and have
very low toxicity. For example, wind and solar energy
are considered infinitely renewable, and hydro and bio-
mass resources take only months or years to replenish
the energy source. Other fuels that are considered
renewable are in fact, waste fuel sources. For example,
mixed municipal solid waste is from a waste stream that
is a mixture of household and construction products. 

What is most significant about renewable energy tech-
nologies is that many of them have evolved from
hypothetical research to market ready resources. For
example, wind energy, although limited by its inter-
mittent nature, has evolved to the point where the
price of electricity generated by wind is competitive
with other forms of electricity on the market today.

RENEWABLE ENERGY
Besides the price of wind energy becoming competi-
tive, the price of other renewable energy has declined

significantly, with re-powering existing hydro facili-
ties, and biomass co-firing also showing prices that are
competitive with new natural gas and coal technolo-
gies. As the costs of electricity generated using tradi-
tional fuels increases, either due to increased fuel
prices (natural gas, in particular) or increased emis-
sions control measures, prices for renewable energy
will continue to become more attractive.

RENEWABLE ENERGY POLICIES AND PROGRAMS

Recognizing the importance of diversifying its electric-
ity portfolio, Minnesota has a number of state pro-
grams and policies to encourage renewable energy
development. (See Appendix 2 for an overview table of
these programs).

RENEWABLE ENERGY OBJECTIVE 
Described more fully in Chapter Two, the Renewable
Energy Objective (Minnesota Statute 216B.1691)
requires each electric utility to make a good faith effort
to generate or procure renewable energy so that 10
percent of the energy provided to retail customers in
Minnesota by 2015 is generated by eligible renewable
technologies. The term “eligible energy technology” is
defined as an energy technology that generates elec-
tricity from the specified renewable energy sources
(solar, wind, hydroelectric with a capacity of less than
60 megawatts, or biomass) that was not mandated by
state law or Commission order prior to August 1, 2001.

PORTFOLIO DIVERSIFICATION—
RENEWABLE AND MODERN ENERGY TECHNOLOGIES 

It is common knowledge within the investment community that the best financial portfolios are
those that balance risk and don’t put all resources in one investment product. Similarly, the
electric portfolio can be seen as being made more reliable and perhaps less prone to price

volatility by ensuring a healthy mix of traditional and less traditional technologies. In addition,
energy efficiency and conservation, discussed in the next chapter, are also an important part of the
electricity portfolio because an electron saved is an electron that never needed to be produced. 
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In other words, the renewable
energy that Xcel developed to ful-
fill the mandates from the 1994 leg-
islation authorizing dry cask
storage of spent nuclear fuel at
Prairie Island does not count
toward Xcel’s REO.

GREEN PRICING
Green pricing is a voluntary cus-
tomer choice program that allows
electricity consumers to purchase
“green” electricity, generally at a
higher price than the service based
on the utility’s portfolio of
resources to meet customers’
needs. All Minnesota electric utili-
ties are required to provide this
option to customers. Customers
may or may not choose to purchase
“green” power to increase renew-
able energy use. 

Under these programs, the electric
utility procures renewable electric-
ity on behalf of customers who pur-
chase it to support cleaner energy
sources. If demand for energy
under a utility’s “green” pricing pro-
grams grows, the utility procures
more renewable energy for these
interested customers. A benefit of a
green pricing program is that the
electric utility can generally offer
the power at a much lower price
than an individual customer could
obtain by installing and operating a
renewable energy system. 

From July 1, 2002–June 30, 2003,
electric utility green pricing pro-
grams in Minnesota sold
24,703 megawatt-hour of renewable
electricity. Over 25 megawatts of
renewable energy have been certi-
fied for use in green pricing pro-
grams, with 14 megawatts added in
2003 alone.

RENEWABLE ENERGY TRADABLE 
CREDITS
The Renewable Energy Objective
(216B.1691) and Green Pricing
(216B.169) create the possibility of
a market for renewable energy.
Under the notion of Renewable
Energy Tradable Credits, electricity
from renewable sources may be
treated as a separate electricity
commodity with additional value
attributes. Many renewable energy
contracts between electric utilities
and energy producers now contain
language specifying the ownership
of the renewable or green attrib-
utes, commonly called renewable
credits or “green credits.” These
green credits could potentially be
used for green pricing programs
and renewable energy objectives or
for emissions credits in pollution
reduction markets.

NET METERING
Net metering is a state policy that
allows small renewable electric gen-
erators to offset consumption at the
retail rate. All electric utilities in the
state are required to offer a net
metering option to their customers.
Minnesota was one of the first of 37
states to enact net metering (MN
Statute 216B.164 and MN Rule 7835).
In 2003 there were 105 net metered
wind facilities (less than 40 kilowatt
capacity) in Minnesota, an estimat-
ed 1.5 megawatts of wind energy
capacity that generated 663,000 kilo-
watt-hours of electricity in excess of
what they consumed. The efficien-
cies of these small machines is
much lower than larger turbines due
to design, technology, and installa-
tion techniques but they can pro-
duce enough electricity to offset up
to the equivalent power of five or six
homes when the wind blows at aver-
age speeds. There were also 24 solar

Clean Energy Resource Teams
(CERTS)
In 2002, the Legislative Commission on
Minnesota Resources provided funding
for the creation of Clean Energy Resource
Teams (CERTs). The CERTs teams are
designed to give citizens a voice in local
energy planning by bringing together
interested community, industry and gov-
ernment stakeholders to:

• Develop a common level of under-
standing on energy issues and
technologies;

• Complete an inventory of avail-
able energy resources;

• Develop energy action plans that
prioritize cost and community
effective energy efficiency and
renewable energy projects; and

• Work to implement those projects
to the extent possible in each
region.

The Department is working closely
with the Minnesota Project and the
University of Minnesota Regional Sus-
tainable Development Partnerships to
implement CERTs.

35-kW net metered refurbished wind turbine
near Glenwood 

(Source: Carl Nelson)
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energy facilities which generated no
excess electricity.

WIND ENERGY

Wind energy technologies that gen-
erate electricity have become the
most visible form of renewable
energy in Minnesota. Minnesota
has a very significant wind
resource, especially in the part of
the state that experiences the great-
est consistent wind speeds, the
area commonly known as the Buf-
falo Ridge in the very southwestern
part of Minnesota. The only major
drawback of wind energy from an
energy standpoint is that the wind
energy is an intermittent
resource—the wind does not blow,
or blow consistently, throughout
the day or throughout the year. As
a result, wind energy, by itself, can-
not be relied upon for baseload or
peaking purposes—it cannot be
“dispatched” (turned on or off as
needed). However, this drawback
can be mitigated by being matched
with another type of generation
resource that has the ability to “fol-
low” the wind energy (turned on or
up when the wind is not blowing,
turned off or down when wind
energy is being generated).
Because wind may be considered
essentially a “free” fuel and emits
no pollutants or other emissions,
wind can provide Minnesotans
with clean, reasonably priced elec-
tricity, provided, however, that suf-
ficient transmission capacity exists
to bring the wind-generated elec-
tricity from sparsely populated
areas to population centers, where
the wind can be used.19

The economics for large wind farms
are very competitive, with contracts
being executed for a price as low as
2.5 cents per killowatt- hour in good
wind resource areas (including fed-

eral tax credit and depreciation, but
no state incentives). Individual tur-
bine projects cost more than tradi-
tionally fueled generating facilities
per killowat- hour to install but the
upfront capital investment can be
recovered in less than 10 years in a
large part of Minnesota, depending
on the wind resource, utility buy-
back rate, and the extent of trans-
mission constraints.

Wind turbine technology is getting
more efficient. For example, annu-
al capacity factors exceeding
40 percent are being experienced at
a number of southwest Minnesota
monitoring sites with moderate
wind speeds. Standard wind tur-
bine sizes are now exceeding
1.5 megawatts, twice what it was
five years ago. Larger turbines tend
to produce electricity more effi-
ciently than small turbines.

As turbine towers become taller
(260 feet is now the standard
height), areas north and east of the
Buffalo Ridge are becoming viable

sites for large wind farms. Individ-
ual turbines and wind farms are
already moving into Mower,
Dodge, Rice, and Stevens counties.
Further expansion will be depend-
ent on the price offered by utilities,
which is a function of the utilities’
avoided costs and the need for elec-
tricity. Transmission has also been
a factor limiting further develop-
ment in the southwest portion of
the state. Xcel Energy is in the
process of siting a major high volt-
age transmission line in the Buffalo
Ridge area. While this project will
help to mitigate the area’s transmis-
sion constraint, additional trans-
mission will be necessary to
continue to develop this resource.

Xcel has roughly 500 megawatts of
wind energy capacity installed, and
is expected to install an additional
1,000 megawatts over the next sev-
eral years. In total, this amount
would represent over 15 percent of
its total generation capacity. An
independent wind intermittency
study is currently being conducted
about the costs of managing this
amount of wind on their system.
The study should be available by
fall of 2004.

Minnesota’s local wind market is
active, as evidenced by the
response to a $21 million solicita-
tion for renewable energy and ener-
gy efficiency projects under a U.S
Department of Agriculture pro-
gram. Over $7.9 million was award-
ed to 35 wind projects nationally, 21
of which were in Minnesota. Four
million dollars was awarded to Min-
nesota representing over 50 percent
of the wind-related funding.

WIND PRODUCTION INCENTIVE
The state’s Renewable Energy Pro-
duction Incentive provides 1.5 cents
per kilowatt-hour to qualifying small

Community Wind Rebate
In 2003, the department received fund-
ing through the Legislative Commission
on Minnesota Resources to offer
rebates for community wind energy
projects. Following a strong response to
a request for proposals, the following
two community wind projects were
chosen that will be completed by June
2005:

• Carleton College and Northfield
Public Schools (joint application)
proposed installing two
1.65 megawatts wind turbines
(3.3 megawatts total)

• University of Minnesota-Morris
West Central Research and Out-
reach Center proposed installing
two 0.95 megawatts wind tur-
bines (1.9 megawatts total)
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energy projects less than 2 mega-
watts in size. Currently 200 mega-
watts are subscribed or queued in
the program with an additional 52
megawatts on a waiting list. Since its
inception in 1997, nearly $10.4 mil-
lion has been paid to wind energy
producers under this program
through June 2004. 

WIND MONITORING PROGRAM
The department has been actively
involved in statewide wind
resource monitoring since 1982.
This program collects and tabulates
various wind speeds around the
State. The department also uses the
data to generate statewide maps of
the wind resource, providing a
graphical representation of the
potential that exists for wind devel-
opment throughout the state. The
current map was developed using
Geographic Information Systems
(GIS) and wind-flow modeling soft-
ware programs. The highest data
confidence exists in the western
and southern parts of the state due
to the large number of monitoring
towers. The department is working
to expand wind monitoring in the
other parts of Minnesota to deter-
mine wind speeds more accurately
in these regions. Such information
is crucial for identifying potential
wind energy areas in Minnesota.

BIOMASS ENERGY
Biomass is a large and varied catego-
ry of renewable energy, loosely
defined as direct derivatives from
plant and animal products or by-
products. This category can encom-
pass everything from trees,
vegetation and agricultural products,
to manure, and wastewater. Biomass
energy production can be generally
divided into three categories: com-
bustion, digestion, and decay.

Minnesota State Wind Incentive Program

Projects (#) Enrolled Operating 2003 Electricity 
(MW) (MW) (MWh)

First 100 MW20 102 100 100 186,874
Second 100 MW21 26 100 29.6 6,651
Waiting List 36 52 na na

Wind resource map of Minnesota showing average annual wind speeds at 70 meters above
ground level.
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BIOMASS COMBUSTION
Biomass combustion consists of the
direct combustion of the biomass
product or a derivative of the prod-
uct to produce heat, which is used
directly or for producing electricity.
The most common example of a
biomass combustion facility is a
fireplace. 

Currently nearly all commercial
biomass combustion facilities in
Minnesota use waste products—
waste logging, manufacturing, or
trimming residues. The cheapest
methods for using biomass are for
direct heating, often via a boiler, or
for co-firing in an existing fossil fuel
plant. The biomass can also be gasi-
fied then combusted, using tech-
niques similar to coal gasification.
Saint Paul’s 33 Megawatts District
Energy Heating and Cooling Sys-
tem is an example of a high effi-
ciency biomass project that uses
urban waste wood.

BIOMASS DIGESTION
Biomass can be anaerobically
digested to produce biogas, a combi-
nation of methane, carbon dioxide,
and trace gases. The biogas can then
be used for heating, producing elec-
tricity, or both. Anaerobic digestion
of animal manures, waste water
effluent, or food wastes is most com-
mon. The Haubenschild Family
farm at Princeton, Minnesota, using
dairy manure, is a well-documented
case study of a dairy operation gen-
erating electricity, heat, and value-
added fertilizer from the enhanced
manure resource.

A 2003 department study found that
on-farm manure digester systems
are generally limited to dairy farms
with 400 cows or more; this size
allows for economically producing
electricity without additional fund-

ing sources. Smaller sizes may be
feasible for heat recovery only,
especially when a covered lagoon
is being installed for manure man-
agement. Swine digesters require
very large sized farms greater than
10,000 swine to begin considering
electricity generation. However, it
is possible to produce methane for
its heating value on smaller swine
farms. Since there are many trans-
action costs associated with gener-
ating electricity in small-sized
systems, it may not be worth the
complexity of interconnection and
additional costs to set up manure
digester systems in such circum-
stances. However, manure digesters
may be a good compromise alterna-
tive where regulations, permitting,
or neighbor objections pose difficul-
ties for a new or expanded farm
operation.

Mixed waste digesters can incorpo-
rate manure, food processing waste,
or other digester-suitable material.
A possible benefit of digesters for
large facilities is that they can
reduce the load on municipal
wastewater treatment facilities.
Wastewater treatment facilities can
sometimes be retrofitted to capture
methane to heat the digester
and/or facility, and sometimes gen-
erate additional electricity.

BIOMASS DECAY
Landfill gas is a waste fuel from the
decay of municipal solid waste
(MSW). MSW in Minnesota is esti-
mated to contain approximately 60
percent biomass in (paper and organ-
ic materials) (“Statewide MSW Com-
position Study” March 2000, Solid
Waste Management Coordinating
Board). There are currently four
landfill gas-to-electricity recovery
projects in Minnesota totaling
24.2 megawatts. The U.S. EPA’s Land-

District Energy in Saint Paul 
District Energy in downtown Saint Paul
is an example of a renewable-fueled
combined heating, cooling, and power
facility. The energy system used by Dis-
trict Energy is 80 percent fueled by
urban waste wood but can also use
natural gas, coal, and oil. Their facilities
provide:

• Heating for approximately
155 buildings and 300 homes 
representing over 27 million
square feet of building space,
including the State Capitol;

• Cooling for more than 60 build-
ings representing over 10 million
square feet of building space;

• Electricity generation of
33 megawatts of capacity.

Little Falls Ethanol Plant 
Biomass Project
Sebesta Blomberg & Associates received
$2 million through the U.S Department
of Agriculture 2002 energy solicitation to
implement a biomass cogeneration
demonstration project at the Central
Minnesota Ethanol Coop in Little Falls.
The project is designed to use wood
waste, primarily sawdust from local
sawmills. Using gasification and thermal
oxidation of sawdust, the project is
expected to supply all of the thermal
energy needs of the plant for both
process steam and drying of the distiller’s
dried grains. The project is expected to
be on line in the first quarter of 2005. 

If successful, this project could
improve ethanol operations by reducing
operating costs, environmental emis-
sions, fossil fuel consumption, and
increasing facility revenue by creating co-
product streams of heat, electricity, and
liquid fuels. The project is also intended
to create a modular design for biomass
cogeneration that could be replicated at
other ethanol plants across Minnesota.
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fill Methane Outreach Program
(LMOP) estimates that 25 other
landfills in Minnesota may be good
candidates for heat or electricity
generation. Heat recovery is gener-
ally the most cost-effective
method. Many landfills have to col-
lect and flare methane emissions
and capturing this resource for
heating or electricity production
can make both good energy policy
and economic sense.

HYDROELECTRIC ENERGY

Minnesota has approximately
195 megawatts of hydroelectric
generation located within the state,
the largest being Minnesota Power’s
Thompson Dam at 75 megawatts.
Minnesota also imports a signifi-
cant amount of hydroelectric
power from Manitoba, Canada.

While the ability to add more
hydroelectric facilities depends on
the flows of water and surrounding
terrain, certain niche opportunities
may exist for hydroelectric expan-
sion. A 1996 assessment report
released by the U.S. Department of
Energy lists 40 sites in Minnesota
with an additional 137 megawatts
of hydropower potential: 12
upgrades to existing power genera-
tion sites (72 megawatts), 21 addi-
tions to existing dam sites with no
power generation (51 megawatts),
and 7 undeveloped sites (14 mega-
watts). Minnesota offers a produc-
tion incentive for certain
hydroelectric facilities. Redwood
Falls and Blue Earth County are
currently receiving the state hydro-
electric production incentive for
having refurbished their facilities.

SOLAR ENERGY

Solar energy can be used for pro-
ducing heat and electricity in Min-
nesota. A common misconception

is that the amount of sunlight
received in an area is based on tem-
perature. In reality, solar energy
resource quality depends on natu-
rally occurring cloud cover as well
as air clarity. Consequently, Min-
nesota has better solar resources
than Houston, Texas and resources
nearly equaling those of Jack-
sonville, Florida. 

Solar heat generation is more cost
effective than solar electricity
installations, although not neces-
sarily as prevalent. Simply design-
ing or positioning a home or
building and its windows to use
some of the sun’s passive solar gain
can offset annual heating needs up
to 35 percent. Solar thermal appli-
cations can also heat pools, pre-
heat building indoor ventilation air,
actively heat buildings, and heat
domestic hot water. 

Solar electric systems are not cur-
rently cost-effective for utility
applications or strict cost-effective
requirements. However, some con-
sumers are exploring and using
solar power as an alternative. A
34 kilowatt system was recently
installed in Minneapolis and is the
largest system in the five-state
region. Solar electricity may also be
used in the future during high-cost,
high-demand time periods for elec-
tric utilities.

BIOFUELS

Biofuels for non-transportation uses
generally consist of biodiesel and
vegetable oils. Biodiesel fuel has
become well known in Minnesota’s
transportation sector, but it can also
be used as a fuel for generating heat
or electricity. Biodiesel can be used
in a boiler or furnace as a fuel oil
replacement, electric diesel genera-
tor, and, along with vegetable oils,
in a combustion turbine. 

Wastewater Treatment 
Facility Upgrades
Rochester Public Utilities

The Rochester Public Utilities
Wastewater Treatment Facility generates
biogas as a major byproduct of its
wastewater treatment process and in
1980 installed two 400 kW generators
that can supply 25 percent of the sum-
mer electricity load. Recently, Rochester
upgraded to two 1,000 kW tur-
bocharged engines that will increase
both the size and efficiency of the elec-
tric generation. In addition, the new
configuration will include a combined
heat and power design to use the waste
heat from the electricity generation to
heat the anaerobic digester and increase
biogas production by 25 percent.

Albert Lea Public Utilities
The Albert Lea Public Utilities

Wastewater Treatment facility was
recently retrofitted to capture methane
gas to generate electricity using four
combustion microturbines. Previously it
used the methane in a boiler to gener-
ate heat for the digester facility or
burned the methane in an atmospheric
flare. It is expected that the facility will
generate and offset 800,000 kWh/yr of
usage at the plant, or equal to the elec-
tricity consumption of about 100 aver-
age Minnesota homes.

Minnesota Solar Rebate 
Program

The Minnesota Solar Rebate Pro-
gram is operated by the Department of
Commerce with funding from Xcel Ener-
gy’s Renewable Development Fund.

The program leverages 80 percent
cost-sharing by participants. To date,
the 46 participants have increased the
amount of grid-connected solar elec-
tricity in Minnesota over 100 percent in
less than two years. The solar rebate
program is one tool that will be used in
the federal Million Solar Roofs Initiative.
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DIESEL GENERATORS
Diesel fuel is used in peaking diesel
generators that account for more
than 1,600 megawatts of peaking
capacity in Minnesota, which
approaches the combined capacity
of the Prairie Island and Monticello
nuclear power plants. Diesel gener-
ators have a low installed cost, high
operating costs, low permitting
requirements, and do not operate
many hours of the year. However,
they do operate primarily during
periods of high summer demand
and can be an air emissions con-
cern. Many of these plants are
older and can have locally high
emissions. 

To reduce emissions and produce
renewable energy, diesel genera-
tors, for example, can use percent-
age blends of biodiesel. Using
higher blends of biodiesel (greater
than 20 percent) is being investigat-
ed for compatibility with various
types and generations of genera-
tors (older generators may not have
certain parts that are compatible
for long-term use of biodiesel).
Using biodiesel in these generators
may be a low-cost method of reduc-
ing many air emissions, but further
demonstration and research in a
larger number of generator types
may be necessary. Although more
research is needed on nitrogen
oxide (NOx) biodiesel emissions,
biodiesel does significantly reduce
hydrocarbon (HC) emissions. NOx
and HC are both precursors to
ground-level ozone formation.

GROUND SOURCE HEAT PUMPS

Ground source heat pumps (GSHP)
use the latent heat of the earth to
heat and cool a building. The most
common construction is a series of
buried coils or wells that have a liq-
uid solution flowing through closed

1 kW met metered dual axis tracking solar system located at Dodge Nature Center, West St. Paul, MN 
(Source: Dodge Nature Center)

Minnesota Million Solar Roofs
Initiative
The Department coordinates the Min-
nesota Million Solar Roofs Initiative
using federal funding chosen in a com-
petitive process by the U.S. Department
of Energy. The Minnesota Million Solar
Roofs Initiative is a state chapter of the
federal Million Solar Roofs Initiative
which seeks to:

• encourage and document 500
installations in Minnesota by 2010;

• educate consumers, builders,
installers, utilities, and code offi-
cials about solar technologies;

• reduce the barriers and transac-
tion costs associated with
installing solar technologies; and

• emphasize broad stakeholder par-
ticipation by consumers, utilities,
government, and business.

UMN Biodiesel 
Generator Testing
The University of Minnesota Center for
Diesel Research performed both labora-
tory and field demonstration tests of
diesel electric generator performance
and emissions when using biodiesel
blended fuel.

Based on lab test results (among
other findings, better fuel economy and
reductions in particulate emissions of
up to 30 percent and NOx reductions of
up to 19 percent.), a B20 biodiesel
blend combined with supplemental
charge air-cooling was demonstrated
on a standby generator at the School of
Environmental Studies at the Minnesota
Zoo in Apple Valley. Emissions reduc-
tions comparable to laboratory demon-
stration results were measured in the
Zoo field test.
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piping. Transferring the constant
55 degree (F) temperature of the
earth from a depth of 10 feet or
more into a thermal-exchange sys-
tem reduces the need for heating in
the winter and cooling in the sum-
mer, since the building air can be
heated or cooled more efficiently
than using outdoor air tempera-
tures as a starting point.

GSHPs reduce the need for non-
renewable heating sources but are
most cost- and energy-effective
where natural gas service is
unavailable and/or where electric
or propane heat is currently being
used. GSHPs are also most cost-
effective in commercial, industrial,
and institutional facilities, but are
more common in the residential
sector due to longer payback
acceptance. Several Minnesota
electric utilities offer small rebates
or electric rates for GSHPs. 

OTHER ENERGY
TECHNOLOGIES
This discussion of fuel sources
focuses on fuels and technologies
that show efficiency or emissions
improvements over traditional gen-
erating sources or pertinent to poli-
cy issues in Minnesota.

COMBINED HEAT AND POWER

Combined heat and power, the gen-
eration of electricity and use of
waste heat from the process, is not
a new concept. Thomas Edison’s
first electrical plants were designed
to take advantage of the waste heat
from the generation process.

Combined heat and power (CHP) is
a term that refers to the use of so
called “waste heat” from the gener-
ation of electricity.

A business using a CHP system
essentially gets “more miles per
gallon” and more for its money.
Many businesses use both boiler
system and electricity to supply the
building’s energy needs, with only
30 to 40 percent efficiency. When
CHP is used, both heat and power
needs are met with one energy
supply source at up to 90 percent
efficiency.

Innovations in electric power gen-
eration are helping more business-
es and organizations consider CHP.
Advances in microturbines and nat-
ural gas reciprocating engines have
expanded CHP opportunities for
smaller facilities. Thermally activat-
ed technologies have advanced to
use waste heat for both heating and
cooling applications such as build-
ing air conditioning or chilled water
supply. While eliminating the need
for traditional utility service for a
location is unlikely, in some sys-

Geothermal Heat Pump Consortium (EPS
graphic found at

http://www.geoexchange.org/illustrations/gra
phics.htm
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tems the electricity generated by
the customer can become a value-
added byproduct that can be sold
back to the utility or used on site,
substantially improving the eco-
nomics of a CHP system.

COAL GASIFICATION

Modern coal plants have signifi-
cantly fewer emissions than older
plants due to advanced technolo-
gies and more stringent emissions
reduction equipment. However,
even new coal-fired electric gener-
ating plants produce emissions. 

Integrated Gasification Combined
Cycle (IGCC) technology has signifi-
cant potential for reducing the emis-
sions from coal fired electric
generation. The unique technology
is the “integrated gasification,” while
the “combined-cycle” portion is a
conventional method of increasing
efficiencies commonly used with
natural gas. In coal gasification, coal
is pulverized to a fine powder and
then combusted with reactant gases
rather than burned whole. The gasi-
fication process captures emissions
before they are burned rather than
filtering them afterward. The size of
IGCC plants that have been tested
are range from approximately:

• 100 megawatts for the Pinon
Pine project in Nevada;

• 250 megawatts for the Tampa
Electric project in Florida; and

• 262 megawatts for the Wabash
River project in Indiana.

A fourth demonstration project of
approximately 540 megawatts is
currently underway in Kentucky.

THE MESABA COAL GASIFICATION 
PROJECT
As noted in Chapter Two, the Mesa-
ba Energy Project is an IGCC plant
that is being proposed for construc-
tion in Minnesota’s Iron Range. The
total size proposed for this plant
(500+ megawatts) is larger than the
IGCC plants currently in existence,
although its size is based on using
two 262 megawatt gasifiers from
the Wabash River project design. 

A capital construction cost compar-
ison of electric generating tech-
nologies from the Public Utilities
Commission Metropolitan Emis-
sions Reduction Proposal briefing
estimated the following capital
costs:

• IGCC plant: $1.6 to $1.8 mil-
lion per megawatt 

• New Coal plant: $1.5 to $1.8 mil-
lion per megawatt

• New Natural Gas plant: $0.7 to
$0.8 million per megawatt

GASIFICATION TECHNOLOGY
The heart of gasification-based sys-
tems is the gasifier. A gasifier con-

verts the coal feedstock into
gaseous components by applying
heat under pressure in the pres-
ence of steam. The gaseous mix-
ture is call syngas.

Syngas is primarily hydrogen, car-
bon monoxide and other gaseous
constituents, the proportions of
which can vary, depending on the
conditions in the gasifier and the
type of feedstock. The syngas is
cleaned of hydrogen sulfide,
ammonia and particulate matter
and is burned as fuel in a combus-
tion turbine, much like natural gas,
i.e. “integrated gasification.” The
combustion turbine drives an elec-
tric generator. Hot air from the
combustion turbine is channeled
back to the gasifier or the air sepa-
ration unit, while exhaust heat
from the combustion turbine is
recovered and used to boil water,
creating steam for a steam turbine-
generator. This technology is
known as “combined cycle” (see
below). 

The syngas can also be used as
chemical “building blocks” to pro-
duce a broad range of liquid or
gaseous fuels and chemicals or as a

Source: U.S. Department of Energy, Office of Fossil Energy
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source for hydrogen that can be
separated from the gas stream and
used as a fuel.

COMBINED CYCLE
Currently, only natural gas is wide-
ly used in a combined cycle power
technology. The use of these two
types of turbines—a combustion
turbine and a steam turbine—in
combination, known as a “com-
bined cycle,” is one reason why coal
gasification-based power systems
currently in existence can achieve
higher power generation efficien-
cies than a conventional coal plant.
Present gasification-based systems
operate at efficiencies of around
45 percent. By contrast, a conven-
tional coal-based boiler plant
employs only a steam turbine-gen-
erator and is typically limited to
33–38 percent efficiencies. 

HOW GASIFICATION 
POWER PLANTS WORK
The U.S. Department of Energy has
initiated a program called Future-
Gen, in which the department is
offering $1 billion for the develop-
ment and construction of a zero
emissions coal gasification genera-

tion facility. In order to be emis-
sions-free, the FutureGen facility
must be able to sequester the car-
bon dioxide created by the combus-
tion process. Carbon sequestration
is a method of capturing and per-
manently isolating carbon dioxide
(CO2) emitted from the IGCC
process in an effort to prevent glob-
al climate change. When oxygen is
used in the IGCC gasifier (rather
than air), the CO2 produced is in a
concentrated gas stream. This
process makes it much easier and
less costly to separate and capture
the CO2. Once the CO2 is captured,
it can be sequestered—that is, pre-
vented from escaping to the atmos-
phere and contributing to the
“greenhouse effect.”

HYDROGEN & FUELS CELLS

Hydrogen and the hydrogen econo-
my have received a lot of attention
recently. Hydrogen and its use in
fuel cells, for example, represent a
revolution in energy production
and use. As discussed in more
detail below, fuel cells can be used
to make electricity and heat to
operate our vehicles and buildings.
Fuel cells use a chemical reaction
rather than a combustion reaction

and are more efficient than genera-
tion from combustion sources and
have nearly no pollution. 

Hydrogen is an energy carrier, not
an energy source. As such, it is the
only concept available today that
could potentially be used to “store”
electricity. Many other fuels can be
converted to hydrogen but hydro-
gen itself does not occur naturally
in a usable form. The hydrogen can
be derived from renewable (elec-
trolysis using renewable energy,
biomass, ethanol, algae, etc.) or
non-renewable sources (coal,
petroleum, natural gas, methanol,
propane, etc.). Because hydrogen
can be derived from both nonre-
newable and renewable energy
sources, it can be tailored to a given
state’s or region’s strengths.

FUEL CELLS
Fuel cells are an important
enabling technology for the hydro-
gen economy and have the poten-
tial to revolutionize the way we
power our nation, offering a clean-
er, more-efficient alternative for
heating, electricity, and transporta-
tion. Fuel cells are being developed
to power passenger vehicles, com-
mercial buildings, homes, and even
small devices such as laptop com-
puters and cell phones. The largest
near-term market for fuel cells will
most likely be in these small
devices since the cost of electricity
from batteries is very high.

A fuel cell is an electrochemical
device that uses hydrogen (or a
hydrogen-rich fuel such as ethanol
or natural gas) and oxygen to create
electricity and heat. If pure hydro-
gen is used as a fuel, fuel cells emit
only heat and water as a byproduct.
Several fuel cell types are under
development, and have a variety of
potential applications.

Source: Fuel Cells 2000 website, http:www.fuelscells.org/basics/how.html
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Fuel cells are classified primarily by
the kind of electrolyte they employ.
The electrolyte determines the kind
of chemical reactions that take place
in the cell, the kind of catalysts
required, the temperature range in
which the cell operates, the fuel
required, and other factors. These
characteristics, in turn, affect the
applications for which these cells
are most suitable. There are several
types of fuel cells currently under
development, each with its own
advantages, limitations, and poten-
tial applications. One of the most
promising types is the Polymer
Electrolyte Membrane fuel cell.

Polymer electrolyte membrane
(PEM) fuel cells, also called proton
exchange membrane fuel cells,
deliver high power density and
offer the advantages of low weight
and volume, compared to other
fuel cells. They need only hydro-
gen, oxygen from the air, and water
to operate and do not require corro-
sive fluids like some fuel cells.
They are typically fueled with pure
hydrogen supplied from storage
tanks or onboard reformers.

PEM fuel cells are used primarily
for transportation applications and
some stationary applications. Due
to their fast startup time and favor-
able power-to-weight ratio, PEM
fuel cells are particularly suitable
for use in passenger vehicles, such
as cars and buses. 

A FLEXIBLE,ADAPTABLE 
ENERGY SYSTEM
The production of hydrogen from
electricity generated by wind tur-
bines or other renewable energy
technologies or even ethanol has
significant potential in Minnesota.
Hydrogen production provides a
level of flexibility in that the hydro-
gen could be used for either vehicle

applications or stationary electric
power. Electricity stored as hydro-
gen would yield a smaller amount
of energy due to losses in the con-
version process, but the flexibility
of the fuel and the ability to deliver
the energy during periods that
maximize the economics could
overcome some, if not all of these
losses. Wind-to-hydrogen plants
could serve the hydrogen needs of
small communities, or they could
be used to firm up wind capacity so
as to relieve constraints on our
electrical transmission grid.

END-USERS OF HYDROGEN 
IN MINNESOTA
Within Minnesota, Flint Hills
Resources (formerly Koch Petrole-
um Group) and Ashland Oil may
be the largest users of hydrogen,
employed in the refining process
and to make fertilizers, but they are
also hydrogen producers. In addi-
tion, most power plants use hydro-
gen for cooling their electrical
generation equipment, and pow-
dered metal plants are a growing
market, where hydrogen takes the
place of dissociated ammonia in
the metal coating process. Renew-
ably produced hydrogen could also
be used in the manufacture of
anhydrous ammonia, a process
that currently uses large quantities
of hydrogen produced through the
steam reformation of natural gas. 

LAYING THE FOUNDATION FOR 
HYDROGEN IN MINNESOTA
Minnesota has a strong presence in
the fuel cell industry, with compa-
nies such as 3M, Tescom, Entegris,
Donaldson and ICM Plastics. Com-
panies such as Praxair, Flint Hills
Resources, and Marathon Ashland
Petroleum have significant experi-
ence with handling hydrogen and

developing fueling infrastructure.
Also, Minnesota’s wind and
ethanol industries are—or are be-
coming—quite strong with other
indigenous renewable fuels devel-
oping. As discussed in Chapter 1,
the Minnesota Legislature has pro-
vided funding sources to the Uni-
versity of Minnesota Initiative for
Renewable Energy and Environ-
ment to support basic and applied
research on hydrogen production,
as well as funding to match federal
and private investments in three
multi-fuel hydrogen refueling sta-
tions in Moorhead, Alexandria and
the Twin Cities.
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As the future of natural gas is considered, there are
issues that warrant focus. Those issues can be catego-
rized into four general areas:

• Increasing Demand

• Supply Availability

• Availability of Transportation Capacity

• Increasing Prices and Volatility

Each is discussed below.

INCREASING DEMAND
Natural gas consumption in the residential and com-
mercial sectors is influenced primarily by weather. If
winters are mild, weather-related consumption nor-
mally is less; if winters are severe, weather-related
consumption is higher. However, natural gas con-
sumption is also affected by the general level of eco-
nomic activity, and the relative prices of natural gas
and alternative fuels.22 Consumption of natural gas is
likely to continue to increase, barring unforeseen large
natural gas price increases that would make it less
competitive with alternative fuels. 

Statewide, Minnesota’s demand for natural gas
increased from 248,821 one million cubic feet (MMcf)
in 1965 to 313,435 MMcf in 2001. Residential consump-
tion has increased approximately 44.3 percent from
87,309 MMcf in 1965 to 125,984 MMcf in 2001, while

commercial consumption has increased approximate-
ly 83.5 percent from 52,121 MMcf in 1965 to 95,662
MMcf in 2001.23 Industrial consumption, which
includes electric generation, and deliveries-to-trans-
portation, accounts for the remaining amount of total
Minnesota demand.24

On a national level, demand for natural gas has been
growing since the 1930s. Residential natural gas con-
sumption has grown from 295,700 MMcf in 1930 to
4,923,151 MMcf in 2002.25 Commercial consumption of
natural gas has grown from 80,707 MMcf in 1930 to
3,121,595 MMcf in 2002.26 In 2002, total consumption
of natural gas was 22,780,710 MMcf and is expected to
rise to over 35,411,745 MMcf by 2025.27

According to the U.S. Energy Information Administra-
tion (EIA), the largest potential near-future increase in
the use of natural gas will come from electric genera-
tion. (This trend is only starting to be evident, as
shown in Figure 4 of Appendix 2, which includes data
through 2002.) At a national level, natural gas con-
sumption for electricity generation is projected to
increase from 5.6 trillion cubic feet (Tcf) in 2002 to
8.4 Tcf in 2025, an average annual growth rate of
1.8 percent.28 New natural gas-fired peaking and inter-
mediate29 generation plants will compete with LDCs
for natural gas during the traditional summer refill
season, thus impacting the volatility of natural gas
prices during this period. 

NATURAL GAS—A BRIDGE FUEL TO THE FUTURE?

T he recent increases in (and volatility of) natural gas prices have pushed the consumption
and the availability of natural gas toward the center of the current national energy debate.
Although natural gas is still considered one of the cleanest burning fuels, it can no longer be

taken for granted as a low-cost, unlimited resource. Instead, natural gas may be viewed as a bridge
from traditional fuels to emerging, more efficient fuels and technologies. 



Page 36 Minnesota Department of Commerce

One way of limiting the demand
for natural gas (and electricity) is to
utilize energy conservation pro-
grams. With the uncertainty and
volatility of natural gas prices, con-
servation programs are an excel-
lent way of slowing increasing
demand by reducing a customer’s
usage, which in turn reduces the
customer’s energy bill.

SUPPLY AVAILABILITY
No discussion regarding the growth
in demand of natural gas would be
complete without a corresponding
discussion of the supply of natural
gas. It is important to note that
Minnesota has no native source of
natural gas supplies. Therefore,
Minnesota utilities must obtain nat-
ural gas predominately from the
natural gas fields in Kansas, Okla-
homa, Texas, and Alberta, Canada. 

Nationally, the demand for natural
gas has been growing and is project-
ed to continue to grow for the near
future. Thus, more attention is
focusing on potential sources of nat-
ural gas supplies to meet such
demand. As of January 1, 2002, the

EIA states that there is 1,240 Tcf30 of
technically recoverable U.S.
(domestic) natural gas resources
waiting to be tapped.31 The natural
gas reserve additions reflect an
expected increase in exploratory
and developmental drilling that will
result from an increase in natural
gas prices and production revenues. 

Currently, U.S. output is not suffi-
cient by itself to meet U.S. natural
gas demand. The nation has histori-
cally imported significant amounts
of natural gas supplies from Cana-
da. However, in 2003, the Canadian
National Energy Board (NEB)
reassessed and revised its earlier
estimates of Canadian production.
As such, EIA in its Annual Energy
Outlook for 2004 (AEO2004), has
decreased its forecasted potential
imports from Canada. Net imports
of natural gas from Canada are pro-
jected to peak at 3.7 trillion cubic
feet in 2010, then decline gradually
to 2.6 trillion cubic feet in 2025. The
depletion of conventional resources
in the Western Sedimentary Basin
is expected to reduce Canada’s
future production and export poten-
tial, and prospects for significant

production increases in eastern off-
shore Canada have diminished over
the past few years. There is also
considerable uncertainty about the
economic viability and timing of
coal bed methane production in
western Canada.

Two possible supply sources may be
available in the near term to miti-
gate the decline in historic Canadi-
an imports. The first is the
construction of a pipeline to move
natural gas from the MacKenzie
Delta in Canada’s Northwest Territo-
ries into Alberta. The second is
increased use of imported liquefied
natural gas (LNG). LNG is natural
gas in a liquid state maintained at a
temperature of –260° Fahrenheit.
Once the imported LNG is returned
to its gaseous state it is transported
through high pressure pipelines to
local/regional markets. Imported
LNG comes from an increased num-
ber of countries including Algeria,
Malaysia, Australia, and Trinidad
and Tobago. At this time, there is
only limited capability to import
LNG into the United States. When
planned expansions at the four
existing terminals are completed
and the new LNG terminals that are
projected to start coming into opera-
tion in 2007, it is estimated that net
LNG imports will increase from
0.2 trillion cubic feet in 2002 to
2.2 trillion cubic feet and 4.8 trillion
cubic feet in 2010 and 2025, respec-
tively. While there is no overall
infrastructure to deliver LNG to
Minnesota, there is a potential for
more natural gas supplies becoming
available as LNG displaces supplies
consumed in other parts of the
country.

In sum, it appears there are ade-
quate supplies available to meet
projected demand, at least for
some time beyond the 2025 fore-
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cast. So the real question then
becomes the price at which such
supplies are available.

AVAILABILITY OF TRANS-
PORTATION CAPACITY
There are four major pipelines32 that
serve Minnesota, but the vast major-
ity of transportation of natural gas is
provided by Northern Natural Gas
(NNG), which delivers approximate-
ly 84 percent of the natural gas con-
sumed in Minnesota in 2002.33

There are two operational intrastate
pipelines: the Minnesota Intrastate
Pipeline Company (MIPC) and the
Hutchinson Utilities Commission
(HUC) pipeline.

It is logical to assume that future
projected consumption and prices
will be impacted by the capacity
(physical pipeline size) limits of
Minnesota pipelines. Currently, the
largest pipeline, NNG, is already
fully utilized in the winter season.34

The Great Lakes Gas Transmission
pipeline has capacity available for
any increased natural gas consump-
tion that would occur in the north-
ern half of Minnesota. As for the
Viking Gas Transmission pipeline,
which is already operating at full
capacity, any increases in year-
round demand would require addi-
tional pipeline related construction.
The MIPC and HUC pipelines are
reported to be fully subscribed.

As with any fuel, once demand
increases beyond the current avail-
able pipeline capacity, a significant
new investment in infrastructure is
required to expand capacity. Such
infrastructure investments are
expensive35 and in most cases,
require long-term commitments/
contracts to be executed prior to
construction.

Interstate pipelines are regulated
by the Federal Energy Regulatory
Commission (FERC). At first, that
new investment would be charged
only to the customers using the
new pipeline capacity. Then, in
order to incorporate the new invest-
ment costs into the overall rates,
the pipeline company would have
to file a rate case. When this step is
completed, the price charged to all
customers reflects the increased
costs.36 In contrast, natural gas
pipelines located wholly within the
state (or Intrastate pipelines) are
rate regulated by the Commission
with larger pipelines requiring a
CON prior to initial construction.
The overall delivery infrastructure
is aging and needs to be redevel-
oped and/or improved to meet
energy demands into the future.

INCREASING PRICES &
PRICE VOLATILITY
The average wellhead prices for
natural gas (including both spot
purchases and contracts) according
to the EIA shown in the table above:

As shown above, the average well-
head prices are projected to
increase from $2.95 per thousand
cubic feet in 2002 to $3.40 per thou-
sand cubic feet in 2010. Natural gas
wellhead prices are projected to be
$4.28 in 2020, when an Alaska
pipeline is expected to be complet-
ed. Wellhead prices are projected to
increase gradually after 2010, reach-
ing $4.40 per thousand cubic feet in

2025. Some of the cost drivers for
the increase in natural gas prices
are due to newer technologies
being used to drill deeper wells and
tap harder-to-extract natural gas.
Additionally, the fundamental prin-
ciple of supply and demand will
drive prices up. As demand for nat-
ural gas increases due to increased
usage, the price will increase.

One additional consequence of
higher demand and tighter sup-
plies is rapid changes (increases or
decreases) in price or increased
price volatility. Because natural gas
is used for home heating, its con-
sumption (and therefore, its price)
is extremely weather dependent.
As such, there can be periods of
high price volatility during cold
days or weeks followed by periods
of stable prices.38

One method that Local Distribu-
tion Companies (LDCs) use to com-
bat price volatility is the use of
financial tools. There are a variety
of financial tools that can be used to
stabilize prices for the end-use cus-
tomer. One way price stabilization
is achieved is by entering into
financial futures contracts and
options through an exchange (i.e.,
NYMEX). Financial tools also can
involve entering into physical
hedges39 with suppliers and other
third-parties. The purpose of these
tools, whether future contracts or
physical hedges, is to obtain guar-
anteed supplies at a pre-set price.
Thus, LDCs use these tools to miti-
gate price risk and volatility. Sever-
al Minnesota utilities have received

Natural Gas Prices37

(2002 Dollars per Thousand Cubic Feet)
Annual

2002 2010 2015 2020 2025 Growth
Average Wellhead Price 2.95 3.40 4.19 4.28 4.40 1.8%
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Commission approval to recover
the costs of such financial tools and
have started using the tools in man-
aging their gas supply portfolio.

In conclusion, the domestic
demand for natural gas continues
to grow and has the potential to
outpace the domestic supply.
Domestic supplies have relied on
Canadian imports, but as Canadian
imports decline, there is a need to
develop an overall infrastructure to
import and use LNG. The pipeline
infrastructure is aging. To maintain
or increase the pipeline capacity,
there is a need for continual invest-
ments for improvements and
expansions. As long as demand
increases and supplies remain
tight, the price for nature gas will
be higher than in the past and will
continue to be volatile. Nowadays,
natural gas should be viewed as a
bridge fuel while exploring and
developing alternative fuel sources
and technologies.
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OVERVIEW40

In 2002, Minnesotans used about 85 percent of all petro-
leum products for air, land, and water transportation.
These products include asphalt and road oil as well as
actual fuels like diesel, jet fuel, and motor gasoline.
Most agricultural use of petroleum falls under the trans-
portation category. Commercial, electric utility, indus-
trial, and institutional space heating and processing
uses accounted for about nine percent of petroleum
products. About one-fourth of Minnesota households
currently use either fuel oil or propane for their heating
source. This use constituted about 6 percent of the total
petroleum products used in 1998.

Most petroleum products enter and leave Minnesota
by pipeline. Some are transported by barge, rail, ship,
or truck. All but a small portion of the United States’
imported Canadian crude oil and liquid petroleum
gases (LPG) pass through Minnesota on their way to
other parts of the Midwest, Eastern Canada, and New
England.

Refined petroleum products are available in Minneso-
ta through area refineries or via pipelines. Electric util-
ity and other industrial customers then use barge, rail
or trucks to transport the finished products to their
individual locations. Smaller volume customers, such
as farms, homes, and gas stations, receive their petro-
leum products via truck delivery.

The price of petroleum products is largely comprised
of the basic cost of crude oil and assessed taxes. World
political and economic market forces primarily deter-
mine the cost of crude oil. Federal and state govern-
ments assess taxes on petroleum products. 

During 2004, the cost per barrel of oil fluctuated
around the $50 per barrel mark. This translated into
higher prices at the gas pump, in many cases, surpass-
ing $2 per gallon. However, consumption has been
negligibly impacted by this increase in price. 

Many factors influence the other aspects of the price
of finished petroleum products. Some price changes
are due to supply and demand imbalances. For exam-
ple, supply shortages sometimes occur due to mainte-
nance or damage on the pipelines or at refineries.
Since each petroleum product needs to be stored indi-
vidually, some supply shortages result from simple
logistical problems associated with coordinating pro-
duction and storage to meet current and future
demand.

Higher than expected demand for a particular product
can also create temporary shortages that lead to higher
prices. Very cold weather increases the heating use of
propane products and very wet or very dry weather
increases the agricultural use of petroleum products. 

Activity in the commodities market can further influ-
ence price changes. Spikes or sudden drops in prices
are sometimes the markets’ response to perceptions of

TRANSPORTATION FUELS

Minnesotans consumed a total of 5,670 million gallons (691.5 trillion BTUs) of total petrole-
um products in 200241. Total petroleum products include: asphalt and road oil, aviation
fuel, distillate fuel, jet fuel (all types), kerosene, liquid petroleum gases, lubricants, motor

gasoline, and residual fuel. Motor gasoline accounted for 2.6 billion gallons of the 2002 total, an
increase of 44 million over 2001 consumption. Since Minnesota has no oil reserves, Minnesota
imports all of its petroleum products, valued at over $4 billion, each year. 
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future supply and demand imbal-
ances. Thus, data trends become
more important information for
planning purposes than specific
numbers on specific dates.

FUTURE TRENDS
Residential, commercial and indus-
trial uses of petroleum products for
non-transportation purposes have
been steady or declining in the past
several years and the trend is
expected to continue. The trans-
portation sector, which consumes
nearly two-thirds of all petroleum
products, has shown steadily
increasing levels of consumption.
This increase will likely continue
until prices increase significantly
enough to encourage consumers to
consider other options.

One factor that impacts the price of
petroleum products is the availabil-
ity of supply. Crude oil is necessary
for the production of petroleum
products. The world currently uses
nearly 80 million barrels of crude
oil per year. Scientists estimate that
ongoing natural processes create
new crude oil at the rate of 7 mil-
lion barrels per year (or .025 per-
cent of total use). These numbers
indicate an eventual depletion of
the available crude oil, although it
may be possible to find or manufac-
ture new sources and substitutes
for these products.

As with natural gas and electricity,
the available infrastructure also has
a large impact on petroleum prices.
Currently, demand is beginning to
exceed ocean-shipping capacity
and is approaching the capacity of
some pipelines. Furthermore, the
cost of developing new crude oil
wells is increasing. New wells are
in less accessible locations. Higher
prices for petroleum, however,

allow development of lower grades
of crude that were previously too
costly to produce.

Three other trends may impact the
price of petroleum products. First, in
the 1990s, crude oil and refined
petroleum product, like natural gas,
became publicly traded commodi-
ties on world mercantile exchanges.
During times of actual or perceived
supply disruptions or shortages,
prices now fluctuate more erratical-
ly. Second, nearly every major inter-
national oil company and most
independent marketers are forming
E-commerce sites to trade commodi-
ties independently. Their effect on
energy prices and supply will
depend largely on which sites sur-
vive. Third, petroleum refiners have
significantly changed their opera-
tions in the 1990s. They have
reduced refining costs by moving
toward just-in-time production. Stor-
age is now more in the control of
independent terminal and pipeline
operators.

In 2002 the United States imported
over 60 percent of its crude oil from
other countries either in the form
of crude oil or refined products.
U.S. crude oil imports have risen
from 44 percent of new supply in
1990 to 62 percent in 2002. U.S. fin-
ished, or refined, product imports
have remained fairly steady in the
1990s at about 6 percent of total
demand. Much of the crude oil that
is fed into refineries in Minnesota
is delivered by pipelines from
Canada. However, since political
pressures in all oil producing areas
impact the market, the fact that
Minnesota does not receive a large
percentage of its crude oil feed-
stock from areas such as
Venezuela, Nigeria, and the Middle
East does not mean that Min-
nesotans are insulated from price

fluctuations due to political and
economic unrest in those areas.  

RELIABILITY ISSUES
The increasing reliability issues
that result from problems with the
supply infrastructure will continue
to be a challenge for the industry
throughout the country.

REFINERY OPERATING PRACTICES

Inventories of petroleum products
are often maintained on a “just in
time” basis. That is, refineries are
operated at or near the lower opera-
tional inventories for all products.
This results in a market that is not
as capable of adjusting to significant
changes in demand. Some areas of
the state are more adversely affect-
ed during these times of product
shortfalls. Low inventories often
causes price increases, as retailers
are forced to try to curb demand in
order to have sufficient product to
get through these periods.

REGULATION CHANGES ALLOWING 
COMMERCIAL DRIVERS’ HOURS 
OF SERVICE

The Federal Motor Carriers Safety
Administration recently changed
rules concerning the maximum
number of hours that commercial
drivers who deliver petroleum prod-
ucts may operate a vehicle. The
change requires all drivers to
account for the amount of time that
they are actually waiting for product
to be loaded in their vehicle towards
their hours of service allotment.

During periods of high demand for
all petroleum products, which
includes home heating fuels such
as propane and fuel oil, long truck-
filling wait times may cause drivers
to approach their maximum hours
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of service without satisfying the
demand for those fuels. Fuel sup-
pliers may choose to have addition-
al drivers on hand to satisfy these
periods of peak demand, although
employing additional drives may
lead to increases in delivered fuel
prices. In times of extreme hard-
ship, Minnesota’s Governor has the
authority to extend drivers’ allowed
hours of service.

SEASONAL DEMAND FLUCTUATIONS

September is typically seen as the
end of the driving season and
demand for petroleum products
generally declines. Petroleum
refineries tend to choose Septem-
ber or later winter months where
there is a lower than normal
demand for products as the time to
schedule routine maintenance for
critical equipment, known as refin-
ery turnaround. This was especially
true for refineries that served Min-
nesota in 2003. Several of the major
refineries providing Minnesota
with petroleum products under-
went a maintenance “turnaround”
in September 2003. Refineries nor-
mally build up supplies in advance
of a turnaround in order to meet
demand while the work is being
done. However, the regional supply
situation was somewhat tighter
than years previous, due to a major
fire in June 2003 at the Ponca City,
OK refinery. This fire significantly
limited production output from that
refinery throughout the summer.
Although the Ponca City refinery
does not provide petroleum prod-
uct for Minnesota, there was a
regional ripple effect.

Scarce petroleum inventory issues
introduce increased price uncer-
tainty and less supply resilience
into the market. There is less flexi-
bility in the supply chain to buffer

the market from supply disrup-
tions such as refinery fires or even
routine maintenance.  Where these
events used to cause regional dis-
ruptions in supply and price, they
now cause upward price pressures
on all areas of the country, not just
those affected by infrastructure
changes. These factors, combined
with the ongoing political unrest in
many petroleum exporting coun-
tries, underscore the importance of
diversifying transportation fuels
supplies in order to decrease Min-
nesota’s dependence on factors out-
side the state’s control.

RENEWABLE
TRANSPORTATION FUELS
Minnesota has the highest renewable
fuel use per capita in the country
with ethanol making up 10 percent
of our gasoline use (260 million gal-
lons) and biodiesel making up 2 per-
cent of our diesel use beginning in
mid 2005 (16 million gallons). 

ETHANOL

Ethanol is an alcohol fuel produced
by the fermentation of organic mat-
ter, most commonly corn, but also
milo, cheese whey, potato waste and
brewery waste. Under current Min-
nesota law, nearly all gasoline sold in
Minnesota contains 10 percent
ethanol. In 2005, Governor Pawlenty
proposed doubling the percentage of
ethanol blended into gasoline, and
the Minnesota Legislature enacted
the Governor’s proposal in Laws of
Minnesota 2005, chapter 52. 

E85 fuel, a blend of 85 percent
ethanol and 15 percent gasoline,
requires the use of a fuel flex vehi-
cle (FFV). FFVs are being manufac-
tured by most of the major vehicle
manufactures. Ethanol or gasoline

can be blended in any combination
in an FFV.

Minnesota has the largest E85
(85 percent ethanol) fueling net-
work in the world—nearly 150 sta-
tions—which makes up over half of
the stations in the United States. In
2003, over 2,000,000 gallons of E85
will be sold and there is significant
room for expansion of the fueling
stations and the utilization by the
over 100,000 E85 vehicles in Min-
nesota through additional education
and funding efforts. The depart-
ment is working with the American
Lung Association and a coalition of
private and government partners, to
increase E85 usage among state
fleet drivers through workshops,
brochures, fuel door stickers, and
fuel card data collection but it is gen-
erally considered that usage can be
significantly improved. The highest
selling E85 station in Minnesota,
and likely the United States, is locat-
ed at the Holiday Station Store in
Eagan, Minnesota.

Minnesota has 13 ethanol plants
with a production capacity of
400 million gallons. Eleven of the
plants are cooperatively owned by
over 5,000 Minnesota farmers. It is
estimated that Minnesota’s plants
annually contribute over $1 billion
to the state’s economy.

Contrary to popular misconcep-
tion, producing ethanol does not
consume more energy than it
yields. An energy balance of exact-
ly one would indicate that it takes
exactly as much energy to produce
an energy product as is available
from its use. According to a 2003
study conducted by the USDA, the
energy balance of corn-based
ethanol is 1.67. This means that for
each unit of fossil energy used to
produce corn and to process it into
ethanol, 1.67 units of liquid fuel



Page 42 Minnesota Department of Commerce

energy is produced. With today’s
high yielding crops and efficient
plants a gallon of ethanol contains
67 percent more energy than it
took to produce it. This study com-
pares the energy required to pro-
duce corn and its conversion to
ethanol with energy contained in
the fuel grade ethanol. Early
ethanol plants were inefficient and
may have had a poor energy bal-
ance but today’s farm and ethanol
production industry have become
very efficient.42

Although the price of ethanol is
influenced by the price of gasoline,
it is also based on the price of corn,
the price of energy inputs at the
production facility, operation and
maintenance costs, and demand.
Ethanol facilities actually provide a
hedge for ethanol cooperative
farmer-owners against low-corn
prices since ethanol can be sold at a
higher profit. The rack price of neat
ethanol (E100) averaged $1.37 per
gallon in 2003 and $1.71 per gallon
through October 2004. Ethanol also
can provide a hedge against gaso-
line prices, once federal incentives
are applied, saving consumers
money most of the time.

E85 prices in 2003 ranged from
$1.08 per gallon to $1.62 per gallon,
averaging $1.34 per gallon, which is
$0.18 per gallon or 12 percent less
than 87 octane (E10) gasoline. How-
ever, ethanol has lower energy con-
tent than gasoline and E85 vehicles
average fuel economy is about
15 percent less, which varies
depending on the model and driv-
ing habits. Driver’s mileage can
fluctuate by 10 percent or more
based on driving habits alone—
rapid starts, idling, vehicle contents,
etc. It is important to note that E85
does reduce pollution on a per mile
basis compared to gasoline, even
with its decreased efficiency. E85
also supports economic develop-
ment by partially keeping energy
expenditures in Minnesota.

BIODIESEL

Biodiesel is the vegetable oil equiv-
alent of diesel fuel and can be
made from soybeans or waste
grease products, primarily from
restaurants. It can be used as a
blend of 20 percent biodiesel with
80 percent petroleum (B20) with
little or no engine modifications, or
can be used as 100 percent

biodiesel (B100) with modifications
to engine valves, hoses, gaskets,
and fuel filters.

Over 200 fueling stations already
offer 2 percent biodiesel (B2) to con-
sumers, one year ahead of the 2005
deadline. The biodiesel production
industry hopes to model its success
after Minnesota’s predominately
cooperatively owned ethanol pro-
duction industry, which have helped
rural communities in Minnesota
with economic development oppor-
tunities. Several fleets (Eureka Recy-
cling in St. Paul, U.S. Forest Service
in International Falls and the cities
of Minneapolis, Hennepin County
and Brooklyn Park,) are using B5
(5 percent biodiesel) or B20 (20 per-
cent biodiesel) blends voluntarily. 

There are currently no biodiesel
production facilities in Minnesota,
although the biodiesel (B2) man-
date does require 8 million gallons
of in-state capacity before taking
effect. The Minnesota Department
of Agriculture reports that:

• The Farmers Union Marketing
and Processing Association
plant in Redwood Falls is up
and running at 3 million gal-
lons of annual biodiesel pro-
duction.

• The Soy Mor in Albert Lea,
with production capacity of
30 million gallons annually,
biodiesel is expected to begin
operations on June 20, 2005. 

• The Minnesota Soybean
Processors (MnSP) in Brewster,
also with 30 million gallons of
annual production capacity, is
expected to operational some-
time in the summer of 2005. 

Biodiesel production facilities will
be sited near soybean crushing
facilities and the energy balance for
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production is 3.2, providing 320
percent more energy in a gallon of
biodiesel than the energy it took to
produce it. The Minnesota Bio-
diesel Taskforce was commissioned
by Governor Pawlenty in 2003 and
includes members of biodiesel and
petroleum interest groups to work
on the details of transitioning to
blending B2 into Minnesota’s diesel
fuel supply. Production facilities,
blending and storage terminals,
cold-weather operation, supply
quality, and fuel verification test-
ing are important components to
the transition that need to be man-
aged by all parties.

Neat biodiesel (B100) cost esti-
mates vary from between $1.50
(bulk purchase and delivery) to
$3.00 (55-gallon drum) per gallon.
The additional cost of blending
B100 with petroleum diesel varies
by the price of both products. For
example, blending $1.00 per gallon
petrodiesel with $1.50 per gallon
B100 results in $1.10 per gallon B20
or $1.01 per gallon B2 (this does not
include additional blending or dis-
tribution charges). 

PROPANE AND NATURAL GAS

Propane and natural gas (com-
pressed and liquefied) are also
options for fueling Minnesota vehi-
cles that feature ultra-low tailpipe
emissions. Minnesota Valley Tran-
sit Authority operates three natural
gas buses and Schwan’s Food Ser-
vices operates all of their vehicles
in propane. Although having high-
er up-front costs, the long-term
operating costs are significantly
reduced.

LOWER FUEL SULFUR CONTENT

Fueling conventional vehicles with
lower-sulfur gasoline further
reduces air pollution emissions.

Holiday Station Stores in the Twin
Cities metropolitan area offer low-
sulfur gasoline as their standard
fuel in all gasoline grades. Begin-
ning in 2006, diesel fuel sulfur con-
tent will be significantly reduced by
EPA regulations from 500 ppm to 15
ppm, resulting in significant pollu-
tion reduction benefits as well. Min-
nesota’s adoption of a 2 percent
blend of biodiesel will help Min-
nesota transition to the ultra low
sulphur fuel requirements by
increasing the lubricity of the fuel.
There is also a federal U.S. EPA pro-
posal to begin reducing pollution in
unregulated heavy equipment,
such as those used in construction.

The sulfur content of fuel is impor-
tant because pollution control
equipment does not work as well
using standard gasoline available in
Minnesota. Low (LEV), ultra-low
(ULEV), and super-ultra low
(SULEV) emissions vehicles that
are commonly driven on Minneso-
ta’s roads as standard equipment
on many vehicles are rated using
low-sulfur fuels. The sulfur reduces
the efficiency of the pollution con-
trol equipment and unless a driver
is consciously choosing the low-sul-
fur brands, pollution emissions are
not as low as rated.

HYBRID ELECTRIC VEHICLES

The hybrid electric vehicle market
is beginning to emerge. Honda and
Toyota currently offer three hybrid-
electric models, with Ford begin-
ning production of the first hybrid
SUV. Toyota has committed to offer-
ing a hybrid-option on all of their
vehicles by 2010. Hybrid vehicles
offer great promise for increasing
fuel economy and reducing tailpipe
emissions. In 2003, the federal gov-
ernment offered an income tax
credit of up to $2,000 per vehicle for

In 2004, Governor Pawlenty issued an
Executive Order that aims to decrease
the amount of petroleum used by the
State of Minnesota fleet. The “Smart-
Fleet” initiative aims to cut the State
fleet’s petroleum use 50% by 2015. The
initiative also includes a proposal to
move Minnesota from a 10% to 20%
ethanol requirement. 
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hybrid-electric cars, which decreas-
es by $500 per year and would
expire at the end of 2006, unless
changed via federal legislation. 

Hybrid vehicles are proving increas-
ingly popular with consumers. In
addition to winning the prestigious
Motor Trend Car of the Year and the
2004 North American Car of the Year
awards, Toyota reports that its
hybrid Prius experienced the fastest
sales start of any car in the compa-
ny’s history (source: Alliance to Save
Energy). Many of the major automo-
bile manufacturers have launched a
hybrid vehicle with plans to expand
to other product lines, including
SUVs and mini-vans.

HYDROGEN AND FUEL CELL VEHICLES

Hydrogen-powered fuel cell vehicles
have received a lot of attention with
the announcement of President
Bush’s “Freedom Car” initiative.
Hybrids allow greater performance
with better fuel economy and allow
engines with greater horsepower to
run more efficiently. This is an
important option given that con-
sumers are not significantly de-
creasing their purchase of SUVs
and larger vehicles, even in the face
of higher gasoline prices. While the
U.S. Department of Energy esti-
mates that they will make up
10 percent of new car sales by 2020,
there are no fuel cell vehicles cur-
rently operating in Minnesota.
Hybrid electric, alternative fuel and
more efficient vehicles will remain
the best options for the next 20
years for the general consumer and
Minnesota for reducing petroleum
use, pollution emissions, and in-
creasing in-state fuel production
and economic development. 
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CONSERVATION
Strictly defined, conserving or “saving” energy applies
only to actions that cut energy use—for example, turn-
ing down a thermostat or turning off lights when they
are not in use. On the other hand, “energy efficiency”
focuses on the most efficient use of energy, which may
or may not lower overall energy use. For example, a
company might install energy efficient equipment
with the goal of increasing production. The company’s
energy use could stay the same or even rise, but the
output per unit of energy used would increase. 

Other terms often included under the rubric of energy
conservation refer mainly to the efficient manage-
ment of energy supplies and deliveries. “Load man-
agement” describes actions that seek to shift demand
for electricity away from hours of the day or seasons of
the year when demand normally is highest. Late after-
noon on a hot summer day is usually a peak period,
and supply and delivery systems can be strained to the
point of power failures or brownouts. In addition, the
cost of obtaining energy is highest during these peri-
ods. By reducing strain on the system, load manage-
ment helps maintain reliability and prevent costly
power failure or the need to obtain expensive addition-
al power at peak periods. An example of load manage-
ment is when a company makes changes in its
production schedule to use the same amount of ener-
gy, but at a different (i.e., non-peak) time of the day.

This shift decreases the amount of stress on the elec-
tric system, and thereby makes it easier and less
expensive to deliver energy to all customers.

“Demand Side Management,” commonly referred to
as DSM, covers an array of activities—load manage-
ment, conservation, and efficiency—all designed to
affect the timing and amount of energy use. 

In addition to traditional DSM activities, the depart-
ment has been actively engaged in market transforma-
tion projects. Market transformation is a strategy that
promotes the manufacture and purchase of energy-
efficient products and services. The goal of this strate-
gy is to induce lasting structural and behavioral
changes in the marketplace, resulting in increased
adoption of energy-efficient technologies. According
to the American Council for an Energy Efficient Econ-
omy (ACEEE), market transformation measures
include low initial costs, rapid paybacks, and other
benefits besides energy savings.

An emerging area of energy conservation programs
involves Builder Operator Certification (BOC) and
commissioning and recommissioning activities. BOC
provides training to builder operators to operate build-
ings in the most efficient manner. Commissioning
involves “tuning-up” during and post-construction to
ensure that all of the various systems are interfacing
with each other properly. Recommissioning is a “tune-
up” for buildings, which, after years of use from their

OTHER KEY ISSUES AND PROGRAMS

In addition to electric reliability, renewable energy development and natural gas availability,
there are a number of issues that the department believes will be critical for policy-makers to
be aware of, as they work to ensure Minnesota’s energy future. Those issues include:

• Conservation,
• Environmental protection, and
• Affordability. 
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human occupants, might not have
systems that interface in the most
efficient manner. These programs
are proving to provide significant
benefits, not only in energy effi-
ciency and the associated reduc-
tion in energy operating costs, but
also improvements in overall build-
ing occupant productivity and
health.

Achieving the maximum amount
of cost-effective conservation is a
major policy goal of the depart-
ment, as part of an energy policy
that responds to the negative
impacts of increased energy use on
the environment and economy. In
addition to the environmental ben-
efits of conservation, conservation
can help reduce energy costs and
increase the competitiveness of
business. Additionally, the August
14, 2003 blackout highlights the
reliability importance of conserva-
tion in reducing the strain on the
electric infrastructure.

Both the federal and Minnesota state
governments have acted to advance
conservation, employing mandates,
financial assistance, and other strate-
gies to reach their goal. The depart-
ment has responsibility for a
number of these programs. Three
such programs are discussed below.

CONSERVATION IMPROVEMENT 
PROGRAM 

The Conservation Improvement
Program (CIP), enacted by the leg-
islature in 1982, is the primary
state conservation program. It
requires Minnesota’s electric and
natural gas utilities to spend a per-
centage of their annual gross oper-
ating income on programs to
encourage conservation among all
their customers—residential, com-
mercial, and industrial, with specif-
ic attention given to providing

conservation opportunities for low-
income residential users. This
requirement amounts to some-
thing on the order of over $90 mil-
lion dollars a year being spent on
conservation in Minnesota. As a
result, CIP has had a substantial
impact on energy use, and its effec-
tiveness was recognized in 2000 by
the ACEEE. The Council ranked
Minnesota’s utility energy efficien-
cy program among the top six in
the nation, based on data collected
by the Energy Information Agency.  

Under CIP, investor-owned utilities
(IOUs) submit their conservation
projects to the department for
approval. In the four years (2000
through 2003) since the last Energy
Policy and Conservation Report to
the legislature, electric IOUs have
spent an average of $32.9 million a
year. Gas IOUs have spent an aver-
age of $7.8 million a year. Four-year
energy savings from these pro-
grams totaled 988 million kilowatt-
hours of electricity and 4.2 billion
cubic feet of natural gas. The mag-
nitude of capacity savings due to
CIP is better understood by noting
that Xcel’s programs alone have
saved a total of over 2,000
megawatts—the equivalent of
Xcel’s massive Sherco coal-fired
generation facilities. CIP has also
lowered the peak demand for elec-
tricity and natural gas for investor-
owned utilities:

• an average of 140,000 kilo-
watts per year over the past
four years, and 

• an average of 13.9 million cubic
feet of natural gas per year. 

Minnesota’s rural electric coopera-
tives and municipal utilities are
also required to invest a percentage
of their revenue on conservation
programs and submit an annual

Demand Response
Demand response programs are a tool
being used by many states to encourage
energy efficiency by having fewer elec-
trons moving through the system during
peak times. A number of states have
established demand response programs
which look at generation from a conser-
vation perspective. That is, instead of
generating megawatts, demand
response asks consumers to generate
“negawatts.” On-call firm demand
reduction is being bid into RFPs for peak
load generation—generators are paid
capacity credits each month in addition
to high per kilowatt-hour rates.

For example, utilities or energy
service providers in NY can get paid for
curtailing electric load during peak use.
There are programs for emergency
(short-notice) demand response, day-
ahead demand response and a reserve
capacity program that contracts
resources to meet system supply
requirements over a certain contract
period.



Minnesota Department of Commerce Page 47

report on the projects to the depart-
ment. The conservation programs
of these utilities under CIP are
reported to the department for
review and advice, but are not sub-
ject to departmental approval.

The seven generation and transmis-
sion electric cooperatives, and their
45 distribution cooperatives, report-
ed spending an annual average of
$23.7 million on conservation
between 1999 and 2002. In the same
period, Minnesota’s municipal elec-
tric utilities spent an annual average
of $9 million on conservation. Edu-
cation, rebates for efficient lighting
and other efficiency improvements,
and load management measures
are among the most common types
of projects, for both types of utilities. 

Of Minnesota’s 31 municipal natural
gas utilities, four met the income
threshold of $5 million that requires
them to spend 0.5 percent of that
revenue on conservation. Expendi-
tures over the 1999 to 2002 period
averaged $1.4 million annually. Edu-
cation, rebates, and programs for
low-income customers and renters
are among the most common.

The department requires the CIP
projects of investor-owned utilities
to be cost-effective—that is, the cost
of the project must not exceed the
cost of the energy saved. Types of
projects that have proved effective
include:

• For residential electric con-
sumers: discounts and rebates
on efficient lighting and cen-
tral air conditioning, as well as
free evaluations of home
energy use.

• For residential gas consumers:
rebates on insulation, and effi-
cient furnaces and water
heaters.

• For commercial electric con-
sumers: rebates on purchase
of more efficient lighting and
refrigeration equipment.

• For industrial electric cus-
tomers: rebates on purchase of
more efficient motors and
industrial processes.

• For commercial and industrial
gas customers: rebates for
increasing insulation and pur-
chasing more efficient space
heating and cooling equip-
ment, as well as free evalua-
tions of energy use and ways
to conserve.

As noted above, the CIP program is
over 20 years old and has matured
as a program. In order to ensure
the program’s continued success
and document the program’s past
accomplishments, the department
sought, and received, approval
from the Legislative Audit Commis-
sion for a program evaluation by
the Office of the Legislative Auditor
of the CIP program, to ensure the
amount of money that ratepayers
are putting toward conservation
projects continues to be well-spent.
That audit found that the state’s
CIP program is cost effective and
efficiently managed.

ENERGY INFORMATION CENTER

The Energy Information Center at
the department promotes energy
conservation and efficiency
through almost 100,000 public con-
tacts annually by telephone, web
site, email, in classes and at presen-
tations. The Info Center offers
dozens of energy conservation pub-
lications and distributes more than
136,900 publications and CD-ROMs
annually. The Info Center offers
CDs for consumers, the building
industry, renewable energy and

commercial and industrial busi-
nesses. Info Center staff is available
five days a week to answer con-
sumer and builder questions. The
Info Center distributes a quarterly
electronic newsletter highlighting
the department’s activities to more
than 1,000 subscribers.

A recent survey concluded that peo-
ple who contacted the Info Center
found the information provided was
easy to understand and useful—more
than 50 percent surveyed imple-
mented a change using the informa-
tion they received, and many more
planned to take action within the
coming year. The Info Center was a
sponsor of the Living Green Expo
Sustainability Fair, which was attend-
ed by 5,000 people in 2002 and more
than 11,000 in 2003.

BUILDINGS, BENCHMARKS 
AND BEYOND (B3)

As mentioned earlier, in 2001, the
Minnesota Legislature established
a goal of achieving 30 percent sav-
ings in existing public buildings
throughout the state. The legisla-
ture, in setting this energy savings
goal directed the Departments of
Administration and Commerce to
do two things:

• To undertake conservation
benchmarking for all public
buildings. There are over 7,500
such buildings, so the work is
expected to focus on creating
and prioritizing a list of poorly
performing buildings.

• To create guidelines for design-
ing new buildings, to ensure
that the designs of new build-
ings are not only cost effective
and energy efficient, but also
beneficial to the environment
and to the inhabitants of the
building. 
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An interdisciplinary team of local
and national experts has developed
sustainable building guidelines for
the State of Minnesota Depart-
ments of Administration and Com-
merce that will be used on all new
state buildings.43 Benchmarking will
identify the energy performance of
existing public buildings in order to
direct energy conservation improve-
ments where they are most needed
and most cost-beneficial. 

ENVIRONMENTAL
PROTECTION
Reliable, reasonably priced energy
is necessary to sustain modern life
and enable a robust economy. The
generation and use of electricity,
however, has negative impacts on
the environment that must be man-
aged and mitigated. Minnesotans
expect a balance between mitigat-
ing the environmental impacts of
electric generation and the avail-
ability of affordable, reliable elec-
tric service. The department is
constantly focused on striking the
appropriate balance, striving to
reduce the emissions intensity of
electric generation, as well as over-
all emissions. That is, to reduce
both the total amount of emissions
from electric generation, and the
emissions per kilowatt-hour con-
sumed in Minnesota.  

There are a wide variety of pro-
grams and initiatives through
which the department seeks to
achieve this goal, including:

• the Renewable Energy 
Objective;

• the Conservation Improvement
Program;

• support for legislation allow-
ing continued operation of

Xcel’s Prairie Island nuclear
generation facility, which is a
base load generation resource
that emits no air pollution;

• support for Xcel’s contract
with Manitoba Hydro for
500 megawatts of base load
hydropower, another base
load resource that emits no air
pollution; and

• most significantly, leadership
and support for the Metropoli-
tan Emissions Reduction Pro-
ject (MERP), proposed by Xcel
and the Izaak Walton League
of America, discussed below.

MERP

Older coal-combustion electric
generation facilities contribute a
significant portion of the criteria
pollutants produced in Minnesota.
Three of these coal-fired electric
facilities are situated on the banks
of the Mississippi and St. Croix
rivers within the Twin Cities metro-
politan area. In the spring of 2002,
the three facilities’ owner, Xcel,
filed with the Commission the Met-
ropolitan Emissions Reduction Pro-
ject (MERP). This voluntary filing
fulfilled a commitment made to the
Izaak Walton League, as part of
Xcel’s merger proceeding before
the Commission in 2000. 

This project is one of the largest
energy-related projects ever pro-
posed in Minnesota. Xcel proposed
to shut down and dismantle the
two coal-fired power plants on the
banks of the Mississippi River in
the Twin Cities (the Riverside plant
in Minneapolis and the High
Bridge plant in St. Paul). In their
place, Xcel would site natural gas-
fired electric generation facilities
that will not only replace the power
previously generated by Riverside

Federal Funds for Renewable
and Energy Efficiency
The State Energy Program (SEP) is the
only federally-funded, state-based pro-
gram administered by the US Depart-
ment of Energy. The SEP provides
resources directly to the States for allo-
cation by them based on each State’s
specific needs and market environment. 

The total national program was
funded by Congress at $45 million in
FY2003. Minnesota received approxi-
mately $917,000. In addition to pro-
gram grants, this federal appropriation
funds the Energy Information Center
and staff positions in the Department.

SEP funds are used to develop and
manage a variety of programs to
increase energy efficiency, reduce ener-
gy use and costs, develop alternative
energy and renewable energy sources
and reduce reliance on non-U.S. sources
of energy.

To measure the return on invest-
ment of the SEP, the DOE asked Oak
Ridge National Labs to complete an
evaluation. The evaluation found that
each $1 invested in SEP results in cost
savings of $7.23.



Minnesota Department of Commerce Page 49

and High Bridge but will increase
the capacity by approximately
300 megawatts. MERP also
includes the installation of new
state-of-the-art pollution control
equipment and facility refurbish-
ment at the Allen S. King plant
located on the banks of the
St. Croix River south of Stillwater.
The demolition and construction
involved with MERP carries a price
of approximately $1 billion. The
schedule for the demolition and
construction for the three plants
(Allen S. King, High Bridge and
Riverside, in that order) calls for
work to begin late 2004 or early
2005, and be completed by 2010. 

This project will provide a number
of benefits to the metro area and to
the state.

• Besides improving the esthet-
ics of the riverbank in Min-
neapolis and St. Paul, air
quality should be measurably
improved in the Twin Cities,
reducing emissions at the
plants significantly. According
to the MPCA, sulfur oxide
emissions would be reduced by
95 percent, nitrogen oxide by
95 percent and particulate mat-
ters by 70 percent. Repowering
the two plants with natural gas
will reduce mercury emissions
from those facilities to nearly
zero. Health authorities have
indicated that better air quality
in the Twin Cities and in the
state should translate into
fewer illnesses such as asthma.

• Maintaining electric genera-
tion facilities within the Twin
Cities, and continuing to make
use of existing electric trans-
mission facilities, ensures that
the Twin Cities and the state
maintains its reliable electric
system.

• The additional 300 megawatts
of power generated by the
new natural gas-fired facilities
will be needed in the coming
years to meet the needs of the
growing Twin Cities area.

• The use of flexible and efficient
natural gas-fired combined
cycle turbines at the High
Bridge and Riverside facilities
will enable the further develop-
ment of large-scale wind pow-
ered electric generation
facilities by providing comple-

mentary backup generation
resources for use at times when
wind turbines are not generat-
ing electricity (a process known
as “load following”).

For these benefits, Xcel ratepayers
are being asked to pay a 6-8 percent
increase in their electric rates. Such
an increase is substantial and, in
most cases, would garner opposi-
tion, especially from those groups
especially sensitive to energy prices.
However, MERP has met with wide
and almost unanimous support.

Bringing Dollars to Minnesota via Competitive Grants
The Department has successfully brought $1,8 million to the State of Minnesota via
competitive grants in the last two years. These grants help improve energy efficiency
in key Minnesota industries in addition to promoting energy independence and
clean fuels in the transportation sector. This funding is in addition to money received
via the Federal State Energy Program.

In 2003 the Department was awarded over $1 million for the following:

• Boise Paper Plant, Paper Dryer Energy Efficiency Improvements, $634,850
(State Technology Advancement Collaborative)

• Schwan’s Home Service: Convert 90 Gasoline Trucks to Diesel, $188,000 (State
Energy Program Special Projects)

• Rebuild Minnesota, $77,912 (State Energy Program Special Projects)

• Energy Code Education and Upgrade, $60,258 (State Energy Program Special
Projects)

• Indoor Air Quality Monitoring in Federal Buildings, $46,000 (State Energy Pro-
gram Special Projects)

In 2002 the Department was awarded $800,000 for the following:

• E85 Infrastructure Expansion, $250,000 (State Energy Program Special Projects)

• Propane Truck Fuel Development, $200,000 (State Energy Program Special Pro-
jects)

• Develop Energy Innovations for Mining and Forest Products, $185,000 (State
Energy Program Special Projects)

• National Energy Foundation, Energy Education in Midwest Schools, $100,000
(State Energy Program Special Projects

• Energy Code Technical Support and Implementation, $65,000 (State Energy
Program Special Projects)
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With Governor Pawlenty’s leader-
ship, a strong and broad coalition of
support was established, including
representatives of the legislature,
the business community, energy
and environmental regulators, pub-
lic health officials, citizens and envi-
ronmentalists. By order dated
March 8, 2004, the Commission
approved the MERP project, clear-
ing the way for the greatest single
reduction in emissions in Minnesota
history. 

AFFORDABILITY
For many Minnesota households,
energy costs place a severe and
continuing stress on the family’s
budget. Energy costs account for
up to 13 percent of a typical low-
income household budget as com-
pared to 3 percent for other
households. The inability of some
households to pay their energy bill
results in utilities having to focus
attention and resources on bill col-
lection, disconnection and recon-
nection activities. The costs of such
efforts are typically borne by other
ratepayers on the utility’s system.

The department’s first line of
defense against high energy costs is
through its advocacy for low utility
rates at the Commission. In nearly
every type of proceeding at the
Commission, department analysts
are working to reduce the overall
costs of the provision of utility serv-
ice, in order to keep rates afford-
able for Minnesotans. This
advocacy is not only good for indi-
vidual Minnesota citizens; it is also
good for Minnesota’s economy.

However, for those individuals that
need additional help, assistance for
low-income energy consumers is
available through federal programs
administered by the department.

These programs serve between a
quarter and a third of the Minneso-
ta households that are eligible for
assistance. 

Three Minnesota statutes specifi-
cally address low-income energy
concerns. These statutes mandate
programs that include an electric
rate discount, conservation and
energy efficiency services, and pro-
tection against utility disconnec-
tion during cold-weather months.

LOW INCOME HOME 
ENERGY ASSISTANCE PROGRAM 

Minnesota’s Low Income Home
Energy Assistance Program
(LIHEAP) helps eligible low-
income households meet their
immediate winter heating needs.
LIHEAP is funded by the U.S.
Department of Health and Human
Services. The department contracts
with 39 local nonprofit organiza-
tions, local government organiza-
tions, and tribal organizations to
provide services to the public. 

Households with incomes up to 50
percent of the state median income
are eligible for the program. The
amount of payment allotted per
household is determined by income,
household size and fuel type. House-
holds with the lowest incomes and
highest bills receive the largest
grants. Assistance provided to house-
holds is usually in the form of a cred-
it with their energy vendor enabling
the household to pay a portion of
their heating costs. Renters and
homeowners may be eligible for the
program.

LIHEAP remains dependent on the
federal appropriations process for
its funding and the amount granted
to the program varies from year to
year. Although the number of eligi-
ble households has risen dramati-

cally, the federal fuel assistance
funds have not kept pace.

During the past 22 years, the num-
ber of Minnesota households that
have received LIHEAP assistance
range from a high of 139,573 in
FY 1984 (about 21 percent of those
eligible) to a low of 81,486 in FY 1998
(about 19 percent of those eligible).
In FY 2003, the program served
122,609 Minnesota households with
an average bill payment assistance
grant of $408 per household.

Additional money is available to
households if they have an emer-
gency situation and are in jeopardy
of losing their heat. Emergency sit-
uations include:

• broken heating equipment
that must be fixed or replaced;

• termination of utility service;
and

• danger of being without fuel
or of having utility service ter-
minated.

Assistance with emergency situa-
tions is available 24 hours a day,
seven days a week, during the heat-
ing season. The providers also pro-
vide advocacy and referral services
throughout the program year.

REACH OUT FOR WARMTH

Households that have too much
income to be eligible for the LIHEAP
program, but under 60 percent of the
state median income, are eligible for
help through the Reach Out for
Warmth (ROFW) emergency fuel
fund. This fund was established in
1992 by the Minnesota State Legisla-
ture. Department staff administers
the year-round fund through the
same 39 local energy assistance
agencies that deliver LIHEAP servic-
es. ROFW is a community-based fuel
fund and is supported by individuals,



Minnesota Department of Commerce Page 51

businesses, churches, civic groups,
school children, energy vendors, and
private foundations. All funds raised
locally stay in the area to help local
residents and are matched with fed-
eral LIHEAP dollars.

MINNESOTA WEATHERIZATION 
ASSISTANCE PROGRAM

The department administers the
Weatherization Assistance Program
(WAP), which uses U.S. Department
of Energy funds to provide energy
conservation and efficiency services
to income-qualified households.

The Weatherization program offers
a long-term solution to reduce the
homeowner’s annual heating bill
by an average of 25 percent. In
effect, this program reduces home-
owners’ reliance upon other pro-
grams, such as LIHEAP, to pay
heating bills and frees up dollars in
that program to assist other clients.

During FY2002, Minnesota
received $9.68 million in WAP
funds from the Department of
Energy, which served 3,074 house-
holds. The WAP uses the same
income guidelines as LIHEAP,
serving households who are at or
below 50 percent of the state medi-
an income. More than half the
households served have one or
more members who are in a priori-
ty category (child, elderly or dis-
abled). WAP contracts with 32 local
nonprofit and government organi-
zations to provide weatherization
and conservation services. Some
agencies receive additional funding
from outside sources, such as CIP,
to serve additional households.

The WAP is unique in that it
requires an on-site visit, where the
contractor can assess the client’s
home to identify the most neces-
sary or helpful improvements. 

The Minnesota WAP, which began
in 1978, has historically been inno-
vative in its field. It was the first
WAP nationally to use blower door
and infrared technology to test
homes for air leakage and the first
to use blown-in sidewall insulation.

Services provided by the program
include:

• educating participants; 

• conducting energy audits to
evaluate the home’s energy
usage; 

• installing exterior wall and
attic insulation; 

• correcting air infiltration and
sealing attic bypasses; and 

• testing, repairing, or replacing
home mechanical systems to
ensure efficiency and safety.

ELECTRONIC HOUSEHOLD ENERGY 
TECHNOLOGY PROJECT

The Electronic Household Energy
Technology (eHEAT) project is a
new undertaking by the depart-
ment that will help LIHEAP and
WAP service providers streamline
program efficiency and increase
focus on customer service. Current-
ly the state’s 40 service providers
are using various software, mailing
and database programs, leading to
information gaps. The result of the
project will be a centralized web
based data and payment manage-
ment software program that will
streamline administrative costs and
enhance program analysis. The
program is expected to be operating
by the end of 2004.

MINNESOTA LOW-INCOME STATUTES

Minn. Stat. §216B.16, subd. 14,
requires Xcel to offer a 50 percent
discount on the first 300 kilowatt-

hours of electric service to residen-
tial customers who are receiving
federal energy assistance. In years
past, this program provided a uni-
form sum to all eligible customers.
In the 2004 session, the legislature
authorized the modification of the
program to allow for a more target-
ed approach.

Minn. Stat. §216B.241, subd. 1a,
established the Conservation
Improvement Program (CIP).
Under this program, certain natural
gas and electric companies are
required to make investments in
conservation and energy efficiency
for their residential and non-resi-
dential customers. Utilities operat-
ing these conservation programs
are also required to devote a portion
of their CIP spending “to programs
that directly address the needs of
renters and low-income persons….”

Minnesota’s regulated natural gas
and electric utilities have complied
with the CIP statute by developing
conservation projects available only
to low-income residential ratepay-
ers. In 2002, for example, low-
income energy conservation
spending reached nearly $3 million
for such projects as water heater
replacement, home weatherization
and setback thermostat installation.  

Minn. Stat. §216B.095 and
§216B.097, also known collectively
as the Cold Weather Rule, provides
protection against disconnection of
residential utility service during
the cold weather months for any
household whose income is less
than 50 percent of the state median
income and which makes and
keeps a bill payment arrangement
with their utility company. A utili-
ty may not disconnect a household
who meets the eligibility criteria of
the statute and Minnesota Rules,
parts 7820.1800-7820.2300 as inter-
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preted by the Minnesota Public
Utilities Commission. 

Additional consumer protections
can be found in:

Minn. Stat. §216B.0975: protecting
consumers against disconnections
in extreme heat conditions

Minn. Stat. §216B.098: providing for
budget billing plans; payment
agreements for arrearages; protec-
tions in undercharge situations;
and protections for a residence
with medically necessary equip-
ment necessary to sustain life.

OTHER PROGRAMS

There are also several smaller pro-
grams, the largest of which is the
Salvation Army’s HeatShare pro-
gram, operated at the local level by
some counties, local social service
providers and religious institutions.
However, these programs are spo-
radic in their assistance and are
geared almost exclusively at crisis
situations. 
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STATE ENERGY OFFICE

As one of three sections in the Energy Division of the
Minnesota Department of Commerce, the State Energy
Office is the main state conduit for U.S. Department of
Energy (DOE) funding, receiving both State Energy Pro-
gram and Weatherization dollars. State energy programs
are implemented through loans and grants, maximizing
the benefits of energy efficiency and renewable energy
through promoting energy conservation in buildings
and demonstrating renewable energy technologies, with
the objective of bringing them closer to market realities.
Weatherization grant activities are funneled through
community action agencies throughout the state, assist-
ing low-income households to weatherize their homes to
use energy more efficiently and lower their energy bills
for the long term. The State Energy Office also includes
the Energy Information Center, which provides conser-
vation information directly to Minnesota consumers.

The Energy Information Center has operated continu-
ously since 1974, responding to phone calls and send-
ing brochures that provide practical advice on various
energy issues. The SEO continues to promote energy
conservation in all buildings through code involve-
ment and public education. 

ENERGY PLANNING AND ADVOCACY 

The Energy Planning and Advocacy unit (EPA unit)
intervenes on the public’s behalf in all natural-gas and
electric utility matters before the Commission. The

EPA unit’s role is to ensure that energy rates are reason-
able and service is reliable. The EPA unit works in
energy rate cases, miscellaneous rate proposals, inte-
grated resource planning, nuclear decommissioning
and nuclear waste disposal, mergers and acquisitions,
depreciation rates, capital structures, electric service
territory matters, and consumer complaints. The EPA
unit also works on energy conservation, both with the
Commission and within the department. The EPA unit
collects data on Minnesota’s energy production, use
and rates, maintains historical databases, and conducts
analyses of energy use in Minnesota, from production
to distribution. The EPA unit also develops and advo-
cates energy policy issues before the legislature, feder-
al agencies, in cooperation with other state agencies,
and in regional and national forums such as matters
before FERC. EPA is a leader and active participant in
electric transmission activities through its seat on the
MISO Advisory Committee and OMS.

OFFICE OF ENERGY ASSISTANCE PROGRAMS

The Office of Energy Assistance Programs administers
Minnesota’s Low Income Home Energy Assistance
Program (LIHEAP). LIHEAP helps eligible low-
income households meet their immediate winter
heating needs and is funded by the U.S. Department
of Health and Human Services. The department con-
tracts with 39 local nonprofit organizations, local gov-
ernment organizations, and tribal organizations to
provide services to the public.

THE ENERGY SECTIONS OF THE 
TELECOMMUNICATIONS AND ENERGY DIVISION OF

THE MINNESOTA DEPARTMENT OF COMMERCE

T here are three sections within the Telecommunications and Energy Division which handle
energy issues for the Department of Commerce. These units are the State Energy Office, the
Energy Planning and Advocacy Unit and the Office of Energy Assistance Programs. Each of

these sections is summarized below.
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HOW MUCH ENERGY DOES MINNESOTA USE?
Minnesotans consumed a total of 1,314.74 trillion Btus of energy (electricity, natural gas, petroleum products,
coal and biomass) in 2001.44 Figure 1 shows the relative amounts of energy Minnesotans use for commercial, res-
idential, industrial and transportation purposes.45

Source: REIS database and EIA.46

The following sections further explain Minnesota energy use according to fuel type: electricity, natural gas and
petroleum products.

MINNESOTA ENERGY INFORMATION

T his data comes primarily from two sources: data collected internally pursuant to Minn. Stat.
216C.17 through the Department of Commerce Regional Energy Information System (REIS),
and data obtained through the U.S. Department of Energy’s Energy Information Administra-

tion (EIA). For each graph, the sources are noted and additional information about the data and
assumptions used are included in the appendix. The department sought to provide the most current
data available from different sources; hence, data references may cite differing years.**

Figure 1: Energy End Use in Minnesota, 2001
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Figure 1: Energy End Use in Minnesota, 2001
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ELECTRICITY

Minnesotans consumed a total
62,364 gigawatt-hours47 of electrici-
ty in 2002. Figure 2 shows total
electric consumption since 1970
and breaks down that electric con-
sumption into the residential, com-
mercial and industrial customer
classes. 

This graph illustrates Minnesota’s
increasing demand for electricity,
both overall and in the various sec-
tors. Total demand for electricity has
increased an average of 3.1 percent

annually over the 1970—2002 peri-
od. Demand by commercial cus-
tomers has grown the most in that
span, increasing 3.7 percent annual-
ly. The annual growth rates for resi-
dential and industrial customers for
the same period were 2.7 percent
and 3 percent respectively. 

Many factors influence electricity
consumption, including weather,
price, population levels and the
general economic climate. The
data in Figure 2 are not adjusted for
these factors. Thus, consumption
changes in the different classes can
vary significantly in the short term.
Industrial consumption, for exam-
ple, fell by 4.8 percent in 2001, with
the economic recession playing a
part in that decline. 

Minnesota’s weather is a major fac-
tor in residential use of electricity.
Figure 3 shows the electric con-
sumption per residential customer,
taking into account differences in
weather from year to year. Adjust-
ing the data to account for abnor-
mal weather is called “weather
normalization,” which provides a
way to look at trends in energy use.
Normalization removes the effects
of increased energy use in hotter
summers and colder winters as
well as decreased use during
milder years. This figure shows a
fairly steady increase in electricity
used per customer from the mid-
1960s to the present, with a large
increase beginning in the late
1990s. These increases appear to
stem from greater use of electricity
for air conditioning, home comput-
ers, and various other electronic
appliances.

NATURAL GAS

Minnesotans consumed a total of
269.8 billion cubic feet of natural gas
in 2002.48 Figure 4 shows Minneso-
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Figure 2: Electric Consumption in Minnesota by Customer Class,
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Figure 3: Weather Normalized Electric Consumption per Residential
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ta’s natural gas consumption by res-
idential, commercial, industrial,
electric generation and transporta-
tion customers (which includes
pipeline operation and, since 1990,
natural gas fueled vehicles).

This graph shows two notable con-
sumption trends. First, more natu-
ral gas is being used for electric
generation. During the energy cri-
sis in the middle and late 1970s, use
of natural gas for electric genera-
tion declined sharply. Recently,
however, natural gas has been used
at significantly higher rates to gen-
erate electricity. While this upward
trend is only slightly evident in this
chart, (which is based on data end-
ing in 2002), the increase will be
more noticeable starting in 2003 as
recently approved natural-gas facil-
ities go online in Minnesota. One of
the basic reasons for turning to nat-
ural gas as a fuel source for electric-
ity is that gas-fired plants have
fewer harmful environmental
effects than other traditional fossil
fuels such as coal or fuel oil.

The second notable consumption
trend is residential consumption.
Residential consumers’ use of natu-
ral gas has steadily decreased. Fig-
ure 5 shows natural gas use per
residential customer after “normaliz-
ing” the data for weather fluctua-
tions. 

As shown in Figure 5, after remov-
ing the effects of weather, residen-
tial consumption of natural gas has
declined by 56.5 thousand cubic
feet per year (or approximately 35
percent) over the last 37 years. A
major reason for this trend is the
increased efficiency of household
gas-fueled appliances as well as the
construction of energy-efficient
new housing as specified by build-
ing code requirements.
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Note: Figure 4 shows a total consumption of 333.53 Bcf in 2002. However, “deliveries to transportation,”
“Company Use” and “Unaccounted For” categories account for the difference of approximately 63.73 Bcf in
2002.

Figure 4: Natural Gas Consumption in Minnesota by Customer Class,
1970–1998

Figure 5: Weather Normalized Natural Gas Consumption per 
Residential Customer, 1965–2002
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PETROLEUM

Minnesotans consumed a total of
691.5 trillion Btus (5,670 million gal-
lons) of petroleum products in
2002.49 Figure 6 shows the total petro-
leum consumption in Minnesota for
the residential, commercial, indus-
trial, transportation, and electric
generation customer classes.

In 2002, Minnesotans used about
85 percent of all petroleum prod-
ucts for transportation (air, land,
and water). This amount includes
asphalt and road oil as well as fuels
like diesel, jet fuel, and motor gaso-
line. Most agricultural use of petro-
leum is also included in the
transportation category. About
9 percent of petroleum products
were used for the commercial,
electric utility, industrial, and insti-
tutional space heating and process-
ing categories. With about
one-fourth of Minnesota house-
holds using either fuel oil or
propane for heating, residential
heating use constituted about
6 percent of the total petroleum
products used in 2002.
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Figure 6: Petroleum Products Consumption in Minnesota by 
Customer Class, 1970–2002 (millions of gallons annually)
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HOW MUCH DOES
MINNESOTA’S ENERGY
COST?
Figures 7, 8, and 9 show Minneso-
ta’s total real expenditures (adjust-
ed for inflation) on electricity,
natural gas, and petroleum. All
price and expenditure data in this
report has been converted to year
2000 dollar values. 

In 2000, Minnesotans spent about
$3.5 billion on electricity, $2.0 bil-
lion on natural gas and $6.7 billion
on petroleum products. 

Historically, Minnesota has enjoyed
low electric prices compared with
other parts of the country. Figure 10
(Page 62) shows the average price
that residential, commercial and
industrial customers paid for elec-
tricity in 2002 in Minnesota and the
corresponding national average
prices. This table shows that the
electric rates paid by Minnesota
commercial customers ranked 12th
lowest nationally in 2002 (they
were 19th lowest in 2000). For Min-
nesota industrial customers, elec-
tric rates were 18th lowest
nationally (30th lowest in 2000),
while the rates for Minnesota resi-
dential customers ranked 21st low-
est in 2002 (same in 2000). 

One of the most significant factors
affecting the price of electricity is
the availability of power, or gener-
ating capacity. The increasing
demand for electricity has put pres-
sure on the existing generation
capacity. Utilities in Minnesota are
in the process of adding more
capacity to portions of the electric
system. The sizes and types of new
generation facilities will determine
the actual affect on the relative
prices of Minnesota electricity. 
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Figure 7: Annual Real Expenditures on Electricity in Minnesota
by Customer Class 1970 - 2000
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Figure 8: Annual Real Expenditures on Natural Gas in
Minnesota by Customer Class 1970 - 2000
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Figure 9: Annual Real Expenditures on Petroleum Products
in Minnesota by Customer Class 1970 - 2000
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Figure 7: Annual Real Expenditures on Electricity in Minnesota by 
Customner Class 1970–2000

Figure 8: Annual Real Expenditures on Natural Gas in Minnesota by
Customner Class 1970–2000

Figure 9: Annual Real Expenditures on Petroleum Products 
in Minnesota by Customner Class 1970–2000



Page 60 Minnesota Department of Commerce

NATURAL GAS

Figure 11 shows Minnesota’s natu-
ral gas prices for the residential,
commercial, industrial and electric
generation customer classes.

Minnesota customers have histori-
cally enjoyed very low natural gas
prices compared with prices paid
by consumers in other states. Fig-
ure 12 below shows this compari-
son for residential, commercial and
industrial customers. 

A major reason Minnesota enjoys
comparatively lower prices is that
interstate pipelines bring gas to the
state from various and competing
natural gas production areas in
Canada and the southern U.S. Min-
nesota utilities have, therefore,
been able to purchase gas at good
prices due to competition between
Canadian and U.S. natural gas pro-
duction areas and relative price dif-
ference between gas producers.1970   1972   1974   1976   1978   1980   1982    1984    1986   1988   1990    1992   1994   1996   1998   2000
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Figure 10: 2002 Minnesota Electric Prices Relative to Prices 
in Other States (¢/kWh)

Residential Commercial Industrial
Customers Customers Customers

Minnesota Price 7.49¢ 5.88¢ 4.19¢
Minnesota Rank* 21st 12th 18th

Average U.S. Price 8.46¢ 7.86¢ 4.88¢
Highest Price 15.63¢ 14.11¢ 11.24¢
Lowest Price 5.65¢ 5.30¢ 3.09¢
* The rank is from the lowest cost state to the highest cost state. For example, a rank of 24 means that 23
other states have lower costs. 

Source: EIA-Electric Sales and Revenue 2002

Sources: State Energy Price and Expenditure Report 2000, Energy Information Administration ,
U.S. Department of Labor, Bureau of Labor Statistics, Series ID: CUURA211SAO, CUUSA211SAO

Figure 12: 2002 Minnesota Natural Gas Prices Relative 
to Prices in Other States

(Dollars per Thousand Cubic-Feet)
Residential Commercial Industrial
Customers Customers Customers

Minnesota price $6.41 $5.21 $3.95
Minnesota rank 10th 7th 8th

Average U.S. price $7.90 $6.52 $3.85
Highest price $23.62 $17.74 $10.05
Lowest Price $4.41 $3.48 $1.62

Source: EIA, Natural Gas Monthly January 2004

Figure 11: Real Prices for Natural Gas in Minnesota by Customer Class,
1970–2000
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PETROLEUM

Figure 13 shows the Minnesota prices
for the most commonly used petrole-
um products: distillate fuel (diesel
and heating fuel), jet fuel, liquid
petroleum gases, and motor gasoline.

The prices that Minnesotans pay
for petroleum products are largely
based on the price of crude oil plus
the assessed taxes. World political
and economic market forces pri-
marily determine the cost of the
crude oil price. Federal and state
governments assess taxes on petro-
leum products.

The price of finished petroleum
products is influenced by several fac-
tors. Sometimes price changes are
due to supply and demand imbal-
ances. For example, supply short-
ages can occur due to maintenance
or damage on pipelines or at refiner-
ies. Also, since each petroleum prod-
uct needs to be stored separately,
some supply imbalances result from
simple logistical problems with coor-
dinating production and storage to
meet current and future demand.

Unexpected demand for a particular
product can also create temporary
shortages that lead to higher prices.
For instance, very cold weather
increases the use of propane prod-
ucts for space heating and very wet
or very dry weather increases or
decreases the agricultural use of
petroleum products. 

Activity in the commodities market
can further influence price. Unex-
pected spikes or sudden drops in
prices are sometimes the markets’
response to perceptions of future
supply and demand imbalances.
Thus, data trends typically provide
more reliable information for plan-
ning than specific numbers on spe-
cific dates.
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http://www.eia.doc.gov/emeu/states_use_multistate.html

The U.S. Department of Energy estimates that the price that consumers pay at the
pump can be generally broken down as follows: 46 percent crude oil; 26 percent
federal and state taxes; 19 percent refining costs; and 9 percent distribution, market-
ing, and retail station costs and profits. 

Figure 13: Real Prices for Petroleum Products in Minnesota, 1970–2000
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WHERE DO
MINNESOTAN’S GET
THEIR ENERGY?
In 2000, Minnesota required a total
of 1,506 trillion Btus of fuel to pro-
duce all of the energy consumed in
the state. This number is greater
than the total consumption figure
because it also includes the losses
that occur in the production and
transmission of electricity. Figure
14 shows the types and relative
amounts of fuel used to produce the
energy consumed in Minnesota.

ELECTRICITY

There are three distinct steps to
providing electricity to the cus-
tomer: generation, transmission,
and distribution. 

Step 1 Generation: Electricity is
produced at generating stations or
power plants that are usually locat-
ed in relatively remote areas, using
a variety of fuels.50 Most generation

facilities in Minnesota are owned
by electric utilities with a small
amount owned by independent
power producers or private indus-
trial entities. Federal regulators
have taken steps to decrease price
regulation and allow more compe-
tition in the wholesale market for
electric generation (sales between
providers), and many states have
allowed generation owners other
than utilities to sell power directly
to consumers. In Minnesota gener-
ation remains largely state regulat-
ed and utilities are required to
provide safe, reasonably priced,
reliable service to customers. 

Step 2 Transmission: Electric
energy is transported from the gen-
erating stations to the load centers
(areas where much electricity is
used, like cities) via high-voltage
transmission lines. The U.S. por-
tion of the North American inte-
grated grid of electric transmission
lines is regulated by the Federal
Energy Regulatory Commission
(FERC), and operation of the grid is
subject to the constant review of
independent system operators,
such as the Midwest Independent
System Operator (MISO) which
controls the grid in our region of
the U.S. Some large industrial users
receive electricity directly from
transmission lines. 

Step 3 Distribution: Most con-
sumers are served by lower-voltage
distribution lines, which carry elec-
tricity from the transmission lines
to homes and businesses.

Each electric utility in Minnesota
has exclusive rights and the respon-
sibility to serve all consumers in a
geographic area established (and
occasionally modified) according to
state law. Three types of utilities
serve electric consumers in Min-
nesota. First, investor-owned utili-
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ties (IOUs) are rate-regulated by the
state and are allowed to recover all
prudently incurred costs of provid-
ing electricity to consumers. Second,
distribution electric cooperative
associations are member/con-
sumer-owned and are regulated by
their elected boards unless they
choose to become subject to the reg-
ulation of the Minnesota Public Util-
ities Commission.51 Distribution
cooperatives, in turn, are served by
Generation and Transmission coop-
eratives that procure and transmit
power for their member distribution
cooperatives. Third, many munici-
palities in Minnesota receive their
electricity from municipal utilities,
which are governed by city officials.
Municipal utilities can either gener-
ate their own electricity or purchase
it on contract through a Municipal
Power Agency or other utility. Fig-
ure 15 illustrates the portion of the
state each utility type serves. 

The electricity consumed by Min-
nesota customers is generated from
a variety of fuels. Figure 16 shows
the amount of electricity generated
by source for plants in Minnesota.
Information about the fuel inputs of
electricity consumer in Minnesota
but generated elsewhere is not
included. Also, generation pur-
chased in contracts from marketers
and utilities without Minnesota
service territory are not included in
this data, since the fuel source is not
always known in such contracts.

NATURAL GAS

The natural gas industry also fol-
lows three steps in providing the
product, natural gas, to the cus-
tomer: production, transportation
and local distribution.

Step 1: The production areas for nat-
ural gas consumed in Minnesota are
in both Canada and the southern

and western U.S. The production
process and the wholesale price of
Minnesota’s natural gas supplies are
completely deregulated. 

Step 2: Natural gas is transported
from the production areas to local
distribution companies through an
international grid of large
pipelines. These transportation
pipelines are regulated in the U.S.
by the Federal Energy Regulatory
Commission (FERC). The three
main interstate pipelines that serve
Minnesota customers are the
Northern Natural Gas Company
(Northern) pipeline, which pro-
vides approximately 68 percent of
the total natural gas transportation
capacity used by Minnesota cus-
tomers; the Viking Gas Transmis-
sion Company (Viking) pipeline,
which provides approximately 8
percent of the total pipeline capaci-
ty; and the Great Lakes Gas Trans-

mission Company (Great Lakes)
pipeline, which provides less than
1 percent of the natural gas
pipeline capacity used in the state.52

The remaining pipeline capacity in
Minnesota is composed of three
pipelines that combined represent
less than 1 percent of transporta-
tion capacity and peak shaving and
on-line storage facilities.52

Northern transports gas from the
Hugoton basin, which is located
primarily in the Kansas and Okla-
homa area, as well as the Permian,
Anadarko, and Gulf Coast basins,
which are all located in Texas.
Viking and Great Lakes pipelines
have gathering facilities in the
Alberta basin (in the Canadian
provinces of Alberta and British
Columbia). Newly FERC-approved
interstate pipes may provide
greater access to Minnesota of
Rocky Mountain gas supplies.

Figure 15: Percentage of Customers and Load Served by 
Different Electric Utility Types in 2002

Type of Entity # Customers % Total Total GWh % Total 
Customers GWh

IOU, Regulated 1,389,382 58% 41,912.3 67%
Cooperative 663,696 28% 11,662.4 19%
Municipal 329,656 14% 8,789.5 14%

Source: REIS

Megawatt Hours (thousands)

Figure 16: Electric Generation by Fuel Imput
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Figure 16: 2001 Electric Generation by Fuel Imput

Source: REIS
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Since interstate pipeline capacity is
available to all shippers on a non-
discriminatory basis, prices are set
by negotiations between suppliers
and buyers.

Step 3: Delivery of natural gas to
end-use customers is completed by
the companies that build and main-
tain the smaller pipeline infrastruc-
ture that runs from the large
interstate pipelines to the cus-
tomers. These firms are called local
distribution companies, or LDCs.
There are six investor-owned LDCs
in Minnesota that are regulated by
the state. The department reviews
the LDCs’ gas costs to ensure that
they are reasonable and makes rec-
ommendations to the Commission,
which has the final authority to
allow (or disallow) gas costs to be
recovered from Minnesota ratepay-
ers. In addition to the six regulated
LDCs, there are 20 municipal LDCs
that are under local control. There
are also a few privately owned
LDCs that do not serve sufficient
numbers of customers to justify
state regulation per Minn. Stat.
216B.02, subd. 4 and 216B.16,
subd. 12. Figure 17 illustrates the
portion of Minnesota’s gas con-
sumers served by each utility type.

Unlike electric companies, natural
gas companies do not have
assigned service territories. Howev-
er, once an LDC has established the
infrastructure to serve an area, in
order to avoid duplication of facili-
ties, it effectively becomes the

exclusive LDC for that area. The
high capital costs of developing the
infrastructure to deliver natural gas
to low density populations located
long distances from major pipelines
hinders further development.

PETROLEUM

The United States imports more
than 60 percent of its petroleum
resources, either in the form of
crude oil or refined products. U.S.
crude oil imports have risen from
44 percent of new supply in 1990 to
62 percent in 2002. U.S. finished, or
refined, product imports have
remained fairly steady in the 1990s
at about 6 percent of total demand. 

Minnesota has no indigenous oil
reserves. All of the oil used in the
state must be imported. Most petro-
leum products enter and leave
Minnesota by pipeline. Some are
transported by barge, rail, ship, or
truck. Most of the United States’
imported Canadian crude oil and
liquid petroleum gases (LPG) pass
through Minnesota on their way to
other parts of the Midwest, Eastern
Canada, and New England. 

Minnesota customers are provided
refined petroleum products through
area refineries or pipelines. Electric
utility and other industrial cus-
tomers use barge, rail or trucks to
transport the finished products from
these services to their individual
locations. Smaller-volume cus-
tomers, such as farms, homes, and
gas stations, receive their petroleum
products via truck delivery.

Residential, commercial and indus-
trial use of petroleum products for
non-transportation purposes has
been steady or declining in the past
several years. That trend is expect-
ed to continue. The transportation
sector, which accounts for nearly

Figure 17: Percentage of Customers and Volume of Gas Served by 
Natural Gas Utilities (2002)

Percent of Total
Type of Entity # Customers Customers Total Mcf % Total Mcf
IOU, regulated 1,338,943 94 251,415,002 93.2
Municipal 73,787 5 17,694,814 6.6
Private, unregulated 5,492 1 705,682 0.2

Source: REIS database
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two-thirds of all petroleum con-
sumption, has seen steadily
increasing levels of demand. 

One factor that impacts the price of
petroleum products is supply.
Crude oil is necessary for the pro-
duction of petroleum products.
The world’s annual supply of crude
oil depends on the interplay of
many complex factors including
demand, weather, politics, technol-
ogy, and economics. The world
currently uses approximately
27,010 million barrels of crude oil
per year. Scientists estimate that
ongoing natural processes create
new crude oil at the rate of 7 mil-
lion barrels per year. These num-
bers indicate an eventual depletion
of the available crude oil, although
it may be possible to find or manu-
facture new sources and substi-
tutes for these products.

As with natural gas and electricity,
the available infrastructure also has
a large impact on petroleum prices.
Currently, demand is beginning to
exceed ocean shipping capacity
and is approaching the capacity of
some pipelines. Furthermore, the
cost of developing new crude oil
wells is increasing. New wells, for
example, are in less accessible loca-
tions. Higher prices for petroleum,
however, allow development of
lower grades of crude that were
previously too costly to exploit.

Three other trends may impact the
price of petroleum products. First,
in the 1990s, crude oil and refined
petroleum product, like natural
gas, became publicly traded com-
modities on world mercantile
exchanges. During times of actual
or perceived supply disruptions or
shortages, prices now fluctuate
more erratically. Second, nearly
every major international oil com-
pany and most independent mar-

keters are forming E-commerce
sites to trade commodities inde-
pendently. Their effect on energy
prices and supply will depend
largely on which sites survive.
Third, petroleum refiners have sig-
nificantly changed their operations
in the 1990s. They have reduced
refining costs by moving toward
just-in-time production. Storage is
now more in the control of inde-
pendent terminal and pipeline
operators.

INCREASING IMPORTS
In 2002 the United States met over
60 percent of its crude oil needs
with imports. Much of the crude oil
that is fed into refineries in Min-
nesota is delivered by pipelines
from Canada. The fact that Min-
nesota does not receive a large per-
centage of its crude oil feed stocks
from areas such as Venezuela,
Nigeria, and the Middle East does
not mean that Minnesotans are
insulated from the political and
economic unrest that has affected
those areas. Events in these places
affect the world market, which
influences Minnesota prices.

RELIABILITY ISSUES
The reliability issues that result
from problems with the supply
infrastructure will continue to be a
challenge for the industry through-
out the country.

Petroleum products suppliers often
operate with only a thin margin
between current demand and
inventories. In other words, suppli-
ers tend to shy away from “stockpil-
ing” reserves of petroleum
products. This results in a market
that is not capable of drawing upon
instantly available reserves in
order to adjust to significant
changes in demand. 
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RENEWABLE DEVELOPMENT FUND

Minn. Stat. § 116C.779. 
This statute requires Xcel to transfer to a renewable
development account (the “Renewable Development
Fund” or RDF) $16 million annually for each year
spent fuel is stored in dry casks at the utility’s Prairie
Island nuclear generation facility. Money from the
fund is spent with the approval of the Commission,
but the RDF is an account internal to Xcel, not an
account in the state treasury.

Of this $16 million, up to $4.5 million is to be used for
production incentives for small wind facilities under
Minn. Stat. § 216B.41, and $1.5 million for production
incentives for other renewables.

There is no definition for “renewables” in this statute.
That definition is left to a renewable development
fund board, which determines which projects get
funded. The board is currently made up of two Xcel
representatives, one representative of environmental-
ists, one representative from local government, and a
representative of the Mdewakanton Dakota tribal
council at Prairie Island.

NET METERING

Minn. Stat. § 216B.164. 
This statute requires utilities to purchase the output of
certain renewable energy facilities of 40 kilowatts or
less, net of the amount of electricity used by the

owner of the facility. The rate that a utility is required
to pay for this net energy is the utility’s average retail
rate (the amount that the utility charges retail cus-
tomers for electricity).

The statute incorporates the federal Public Utilities
Regulatory Policies Act of 1978 (PURPA) definition for
qualifying facilities. 

STATE PURPA STATUTE

Minn. Stat. § 216B.164. 

This statute requires a distribution utility to purchase
the output of certain renewable facilities of greater
than 40 kilowatts at the utility’s full avoided cost of
energy and capacity of the utility’s least cost renew-
able resource, or the bid of a competing supplier of a
least cost renewable energy facility, whichever is
lower. The statute incorporates the federal PURPA def-
inition for qualifying facilities.

“GREEN PRICING” PROGRAMS

Minn. Stat. § 216B.169. 

This statute requires each distribution utility to offer
customers the option to purchase renewable energy.
Distribution utilities are those utilities that provide elec-
tric service directly to retail customers. Rural electric
cooperatives and municipal distribution utilities are
examples of distribution utilities. Investor-owned utili-
ties, such as Xcel or Minnesota Power, are also included.

STATE REGULATORY PROGRAMS TO PROMOTE RENEWABLE
ENERGY DEVELOPMENT
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This statute uses the Integrated
Resource Planning statute defini-
tion of renewables.

RENEWABLE ENERGY OBJECTIVES

Minn. Stat. § 216B.1691. 
This statute requires each genera-
tion and transmission cooperative,
municipal power agency, and
investor-owned utility to make a
good faith effort to get 10 percent of
their power supply from renewable
energy by 2015. 

The Commission issued a June
2004 Order detailing certain stan-
dards and criteria for evaluating a
utility’s performance under the
REOs. The Commission will now
turn its attention to developing a
weighted scale of how energy pro-
duced by various eligible energy
technologies shall count toward a
utility’s objective. In establishing
this scale, the Commission shall
consider the attributes of various
technologies and fuels, and shall
establish a system that grants mul-
tiple credits toward the objectives
for those technologies and fuels the
Commission determines is in the
public interest to encourage.

Under the REO statute, the energy
generated by an eligible energy
technology counts toward the REO.
The statute defines “eligible energy
technology” as an energy technolo-
gy that: 

1. generates electricity from the
following renewable energy
sources: solar; wind; hydro-
electric with a capacity of less
than 60 megawatts; hydrogen,
provided that after January 1,
2010, the hydrogen must be
generated from the resources
listed in this clause; or bio-
mass, which includes an ener-
gy recovery facility used to

capture the heat value of
mixed municipal solid waste
or refuse-derived fuel from
mixed municipal solid waste
as a primary fuel; and 

2. was not mandated by Laws
1994, chapter 641 (the 1994
Prairie Island statute), or by
the Commission order issued
pursuant to that chapter prior
to August 1, 2001.

The 2003 legislature made the REO
a requirement for Xcel, and speci-
fied that the utility must contract
for or develop an additional 300
megawatts of wind.

DISTRIBUTED ENERGY RESOURCES

Minn. Stat. § 216B.2411. 
This statute allows utilities to
spend 5 percent of their required
conservation spending under Min-
nesota Statutes, section 216B.241,
on renewable energy projects, pro-
vided the utility is meeting their
REO. Project costs may be pooled
between utilities.

This statute also has its own defini-
tion of what an eligible energy
renewable energy source is, which
is a bit broader than the REO defi-
nition, but narrower than the IRP
definition.

INTEGRATED RESOURCE PLANNING

Minn. Stat. § 216B.2422.
This statute establishes a prefer-
ence for renewable energy in plan-
ning for power supply
requirements. The statute prohibits
the Commission from approving
the construction of a nonrenew-
able energy facility unless the utili-
ty proposing the facility has
demonstrated that a renewable
energy facility is not in the public
interest.

It also requires a utility to use envi-
ronmental cost values established
by the Commission in the utility’s
resource plans.

This statute has the broadest defini-
tion of what qualifies as renewable,
specifying that: “Renewable energy”
means electricity generated through
use of any of the following
resources: 

1. wind; 
2. solar; 
3. geothermal; 
4. hydro; 
5. trees or other vegetation; or 
6. landfill gas. 

WIND POWER MANDATE

Minn. Stat. § 216B.2423. 
This statute requires Xcel to
acquire 825 megawatts of wind
energy capacity. 

BIOMASS POWER MANDATE

Minn. Stat. § 216B.2424. 
This statute requires Xcel to
acquire 125 megawatts of biomass
energy capacity by December
1998.  

RENEWABLE ENERGY 
PRODUCTION INCENTIVE

Minn. Stat. § 216C.41. 
This statute provides 1.5 cents per
kilowatt-hour produced by up to
200 megawatts of eligible renew-
able energy facilities. Eligible
renewable energy facilities
includes certain:

• small wind energy facilities
(under 2 megawatts)

• on-farm anaerobic digester
facilities

• refurbished hydroelectric dams

The production incentive for the
first 100 megawatts of capacity is
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paid out of the general fund by a
statutory appropriation (i.e., not sub-
ject to biennial appropriation). The
production incentive for the second
100 megawatts of capacity is paid for
out of Xcel’s Renewable Develop-
ment Fund. All of the 200 megawatts
of capacity is fully subscribed.

Another $1.5 million of production
incentives may be paid out of the
Renewable Development Fund
under this statute to eligible on-
farm biogas recovery facilities for
production incentives for other
renewables.
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The morning session began with an address by Nora
Mead Brownell, one of the five members of the Federal
Energy Regulatory Commission. Commissioner Brown-
ell thanked the Minnesota Department of Commerce
and the Minnesota Public Utilities Commission for their
leadership on reliability issues, and especially for their
efforts to address these issues cooperatively with stake-
holders—to keep the discussion from devolving into an
“industry vs. environmentalists” or “utilities vs. regula-
tors” impasse. It is critical, said Commissioner Brownell,
that the lights stay on, but it is “even more critical that
we dig down deep and ask how we plan together for the
future.”

Regarding the blackout itself, Ms. Brownell said that
the joint U.S./Canadian investigation is continuing,
and that we don’t yet know what caused the blackout.54

She said we do know two things about the blackout.
One of those is that the blackout was not caused by a
single event—“complex systems have complex
answers.” The other is that utility deregulation or
“restructuring” was not a cause of the blackout, but
being “caught in the middle of restructuring made us
more vulnerable” to the cascading events that resulted
in the blackout.

Commissioner Brownell made several key points:

• There has been a serious disinvestment by utili-
ties in transmission infrastructure, partly as a
result of the “financial melt-down” of the energy

utility industry that followed in the wake of the
Enron debacle.

• We have an integrated transmission grid, and that
we are each heavily dependent on our neighbor-
ing states and utilities—the transmission system
is becoming ever more regional.

• State and federal jurisdictional boundaries were
developed at a time when the grid looked differ-
ent. This disparity continues to lead to difficul-
ties, but these can be overcome with cooperation
and communication.

• We need mandatory reliability rules, and a regula-
tory entity with the authority and resources to
enforce those rules. These rules are likely to be
included in a federal energy bill, if Congress pass-
es such a bill.

• We need to encourage deployment of new tech-
nologies, such a transmission technologies to
allow the grid to be operated more efficiently, and
generation technologies to allow electricity to be
generated much more cleanly.

• We do need more wires—“big lines”—and that
lapses in reliability of the electric system are cost-
ing the economy billions of dollars. 

It is, said Commissioner Brownell, “our shared obliga-
tion” to ensure a reliable, efficient, environmentally
friendly energy system for the future. 

BLACKOUT SYMPOSIUM SUMMARY

T he Office of Energy Reliability of the Minnesota Department of Commerce held a confer-
ence on November 10, 2003, to discuss the events that lead to the blackout on August 14,
2003, and reaction of Minnesota’s utilities to those events. Ken Wolf, the state’s Reliability

Administrator and head of the Office of Energy Reliability, organized the conference.
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Ken Wolf gave the conference a
primer on the relationships
between the Federal Energy Regu-
latory Commission (FERC), the
North American Electric Reliability
Council (NERC), the Midwest Inde-
pendent System Operator (MISO)
and the Mid-Continent Area Power
Pool (MAPP). Following Mr. Wolf’s
presentation, Paul Barber gave a
detailed primer on transmission
system design and operation, and a
moment-by-moment account of
the blackout itself. Mr. Barber is a
NERC consultant, and is the steer-
ing committee facilitator for the
Joint U.S./Canada blackout investi-
gation.55

Jim Torgerson is the President and
Chief Executive Officer of MISO,
and addressed the conference as to
the ISO’s efforts to enhance reliabil-
ity in the region following the
blackout. The electric system, Mr.
Torgerson told the attendees, is not
being used in the manner that it
was developed. “We’re seeing flows
that were not contemplated, and
management of the system is
much more complicated. Mr. Torg-
erson stressed that MISO is the reli-
ability coordinator for the Midwest
region, but is not a control area
operator. As such, MISO has no
ability to actually balance load and
generation, but instead monitors
the regional grid, and gives direc-
tion to the control area operators.
Thus, enhanced modeling and
monitoring systems, as well as
enhanced communications sys-
tems, are vital to improving MISO’s
ability to ensure reliability in the
region. In addition to these, MISO
is also increasing the number of
security coordinators and opera-
tions engineers on its staff, and
increasing the overall certification
levels of its staff beyond those
required by NERC standards.56

MISO has also been moving toward
assuming more operational control
over the grid through the develop-
ment and implementation of a new
market tariff, but many concerns
arose from MISO members about
that tariff. As a result, MISO with-
drew that tariff filing from FERC,
and is working with its members
on refining that initiative.56

Conference attendees then heard
from Minnesota transmission plan-
ners and operators, in a panel pres-
entation entitled “Blackout: Can it
Happen Here?” Claire Moeller, the
director of Xcel’s Control Center
Operations talked in detail about
the near-miss in 1998, when a
series of lightning strikes nearly
brought down the electric grid for
the Midwest and parts of Canada.
As a result of quick action on the
part of Canadian system operators,
Mr. Moeller said, this event “was a
footnote, rather than a headline.” 

Donald Kom, executive director of
the Central Minnesota Municipal
Power Agency, talked about a num-
ber of frustrations with the current
electric system in the region.
Transmission costs for one of the
cities his utility serves have more
than doubled in the past few years,
but transmission service to that city
may in fact be worse. His utility
purchases “firm” transmission serv-
ice from the grid, but that service is
curtailed more often than not. The
transmission models that MISO
uses to plan for transactions across
the system show significant
impacts region-wide for even very
small transactions. Kom pointed
out that while the electric system is
complex, the solutions to these
problems are not all that complicat-
ed, telling the audience that “You
have to put poles in the ground,
and wires in the air.” 

William Kaul, vice president of
transmission for Great River Ener-
gy, then addressed the significant
policy changes that the industry
has faced, since Congress passed
the Energy Policy Act of 1992. In
that legislation, Congress tackled
the energy utility industry, “the last
great monopoly.” These regulatory
upheavals have lead to the disinte-
gration of old institutions, and the
emergence of new ones.  

William Head, chief operating offi-
cer of MAPPCOR (which provides
professional, technical and admin-
istrative services to MAPP) cau-
tioned that increased transmission
infrastructure and better opera-
tional practices does not necessari-
ly mean that a blackout will not
happen here. He also raised a con-
cern that the industry may be faced
with a shortage of transmission
engineers over the coming years. 

Following that panel, Audrey
Zibelman, chief executive office of
TRANSLink Development Compa-
ny, talked about a number of con-
cerns regarding the transmission
system, and how an entity like
TRANSLink could address some of
those concerns. Ms. Zibelman reit-
erated a point that Commissioner
Brownell made earlier in the day,
that utilities are not investing in
transmission infrastructure. While
energy sales have increased by
$67 billion a year since 1975, trans-
mission investments have de-
creased by $103 billion a year over
that time. Ms. Zibelman also
emphasized another of Commis-
sioner Brownell’s points, that the
grid is regional in nature, and that
policies and institutions to manage
that grid have to have a regional
focus.  TRANSLink, as an inde-
pendent transmission company
approved by FERC, was designed to
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provide the following services to
regional utilities:

• coordinated system planning;

• grid investment;

• consolidated system operations;
and

• tariff administration 

Ms. Zibelman argued that having
TRANSLink taking over these func-
tions from MISO, MISO could then
focus on market development and
administration, regional planning
oversight, and regional reliability
oversight. However, she also cau-
tioned that the future of TRANSLink
is not clear, but should be made
clear in the coming weeks.58

Tom Ferguson, vice president for
power delivery and transmission
for Minnesota Power, was the final
speaker of the day. Mr. Ferguson
spoke to the conference about Min-
nesota’s transmission planning
process. Under the new state trans-
mission planning process, each
transmission owning utility in the
state is required to identify and
address inadequacies in the utility’s
transmission system, solicit public
input from the public and local gov-
ernments on those inadequacies,
and file a plan with the Minnesota
Public Utilities Commission by
November 1 of each odd numbered
year. The most recent plan59 (filed
on November 3, 2003) was submit-
ted jointly by the Minnesota utili-
ties subject to the planning
requirement.
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MINNESOTA DEPARTMENT OF COMMERCE
http://www.commerce.state.mn.us/

Energy Conservation and Renewable Energy 
Consumer Information—
click on Energy Info Center

Energy Policy Reports—
click on Businesses We Regulate > 
Energy Utilities > 
Energy Utilities > 
Energy Policy

B3 Information—
click on Consumer Info and Services > 
Buildings and Builders > 
B3 project guidelines

Low Income Energy Assistance and Weatherization
Program Information—
click on Heating Assistance.

Energy Data Reports—
click on Businesses We Regulate > 
Energy Utilities > 
Energy Utilities > 
Energy Data & Statistics

JOINT MINNESOTA UTILITIES TRANSMISSION PLAN FILING
http://www.minnelectrans.com/

VENTURA ADMINISTRATION FOLLOW-UP 
ENERGY PLANNING REPORT
http://www.me3.org/

MINNESOTA PUBLIC UTILITIES COMMISSION
http://www.puc.state.mn.us

MINNESOTA STATE LEGISLATURE 
Statutes, Session Laws, and Rules
http://www.leg.state.mn.us/leg/statutes/asp/

DOE ENERGY EFFICIENCY AND RENEWABLE ENERGY
http://www.eere.energy.gov/

DOE ENERGY INFORMATION ADMINISTRATION60

http://www.eia.doe.gov/

CLEAN ENERGY RESOURCE TEAM WEBSITE
http://www.cleanenergyresourceteams.org/

AMERICAN COUNCIL FOR AN 
ENERGY EFFICIENT ECONOMY
http://www.aceee.org/

ENERGY STAR WEBSITE
http://www.energystar.gov/

ENERGY INFORMATION WEB RESOURCES

T he following Web sites contain documents or additional information about some of the 
subjects and programs referenced in this report:
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Certificate of need (CON). A CON for new large ener-
gy facilities has been required since 1974. Initially, the
authority to issue CON was vested in the Minnesota
Department of Energy. In 1982, the Department of
Energy was abolished and the authority to issue CON
was transferred to the Commission. Minn. Stat. §
216B.243. In the past several years the Commission
has issued CON for several gas-fired peaking and inter-
mediate plants, several high voltage transmission
lines, including four new lines in southwestern Min-
nesota designed to transport wind power off Buffalo
Ridge, a large wind facility, and several pipelines. 

Siting and routing permit. Up until July 2005, the
Minnesota EQB had the authority since 1973, when
the Power Plant Siting Act was passed, Minn. Stat. §§
116C.51 to 116C.69, to site large electric power generat-
ing plants and to route high voltage transmission
lines.61 The EQB had been permitting large wind ener-
gy conversion systems since 1995. Minn. Stat. §§
116C.691 to 116C.697. The EQB had been routing
intrastate natural gas and petroleum pipelines since
1987. Minn. Stat. § 116I.015. These responsibilities
were transferred to the Commission in the 2005
Omnibus Energy Bill, summarized in Appendix 9.

In the past 30 years, the EQB issued permits for 12
large power plants, 17 high voltage transmission lines,
10 large wind projects, and 20 intrastate pipelines. 

CERTIFICATE OF NEED

Large Energy Facility. A CON from the Commission is
required for a “large energy facility.” Minn. Stat. §
216B.243, subd. 2. A “large energy facility” is defined in
Minn. Stat. § 216B.2421, subd. 2, to include the following:

• Any electric power generating plant of 50 mega-
watts or more

• Any high voltage transmission line with a capacity
of 200 kilovolts or more

• Any high voltage transmission line with a capaci-
ty of 100 kilovolts or more with more than 10
miles of its length in Minnesota or that crosses
the state line. 

• Any pipeline used to transport coal crude petrole-
um or petroleum fuels or oil greater than six inch-
es in diameter and having more than 50 miles of
its length in Minnesota. 

• Any pipeline for transporting natural or synthetic
gas at a pressure in excess of 200 pounds per
square inch with more than 50 miles of its length
in Minnesota.

• Any facility capable of storing 100,000 gallons of
liquefied natural gas.

• Certain underground gas storage facilities.

• Nuclear fuel processing or waste storage facilities.

STATE REVIEW OF PROPOSED LARGE ENERGY FACILITIES
Prepared by Staff of the Environmental Quality Board

Any person proposing to construct a new large energy facility such as a power plant or a
transmission line or a pipeline may be required to obtain a CON from the Commission con-
firming the need for the new facility and a permit from the Commission identifying the site

for a new power plant or a route for a new transmission line or pipeline. 
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• Any facility capable of pro-
cessing more than 75 tons of
combustible fuels per hour.

RULES 
Minn. Stat. §216B.243 contains
requirements for obtaining a CON,
and the Commission has promulgat-
ed rules describing the procedures
to follow and establishing standards
for issuance of CON. Minn. Rules
Chapter 7853 and 7849 (power
plants and transmission lines) and
chapter 7851 (pipelines). Other
Commission rules applicable to
CON applications can be found in
Minn. Rules chapter 7829 and 7855.

APPLICATION 
The Commission rules establish
what information must be included
in an application for a CON. For
example, Minn. Rules parts
7849.0200 and 7851.0220. The
application must be accompanied
by the payment of a fee to cover
the costs of processing the applica-
tion. The Commission will deter-
mine whether the application is
complete. An applicant may
request in advance of filing the
application that it not be required
to submit certain information that
is not pertinent to the proposed
project. A person proposing to con-
struct a new large energy facility
must apply for a certificate of need
before applying for a siting or rout-
ing permit from the Commission.
Minn. Stat. §216B.243, subd. 4. 

ENVIRONMENTAL REVIEW 
Under Commission rules, prepara-
tion of an Environmental Report is
required as part of the CON
process. Minn. Rules parts
4410.7010—4410.7070. The depart-
ment is the responsible govern-
mental unit with the obligation to

prepare the document. The public
is afforded an opportunity to partic-
ipate in the development of the
scope of the Environmental
Report. Minn. Rules part 4410.7030.
The department has four months
from the time a complete applica-
tion is submitted to complete the
Environmental Report. 

PUBLIC HEARING
The Commission is required to
hold a public hearing on an applica-
tion for a CON. Minn. Stat.
§216B.243, subd. 4. The objective of
the public hearing is to obtain pub-
lic opinion on the necessity of
granting the CON. Usually, an
administrative law judge from the
Office of Administrative Hearings
presides at the hearing and writes a
report and makes a recommenda-
tion on whether to issue the CON. 

FINAL DECISION
Minn. Stat. §216B.243, subd. 3 and
Minn. Rules part 7849.0120 estab-
lish the standards to be applied in
determining whether a CON
should be issued. Generally, the
standard is that the applicant has
established that there is a need for
additional electricity and that the
demand cannot be met through
energy conservation and load man-
agement measures or other more
prudent and feasible alternative to
the proposed project. Once the
Commission has determined that
there is a need for the proposed
facility, questions of need, includ-
ing size, type, and timing, and alter-
native system configurations and
voltage for a proposed high voltage
transmission line are final and will
not be reviewed by the Commis-
sion in the siting/routing proceed-
ing. Minn. Stat. §116C.53, subd. 2. 

The Commission has six months

from the time the application is sub-
mitted (or supplemented if the
Commission determines the origi-
nal application is incomplete) to
make a final decision on the applica-
tion. Minn. Stat. §216B.243, subd. 5. 

ALTERNATIVES TO CON 
Although a decision on the need for
a proposed large energy facility is
required, there are other ways
besides the issuance of a CON in a
special proceeding by which the
Commission can determine that
there is a need for the new facility.
One way is through the CON for a
new high voltage transmission line
in the transmission planning
process that was established in
2001. Minn. Stat. §216B.2425. Utili-
ties are required to submit a trans-
mission plan to the Commission in
November of each odd numbered
year. A utility may seek CON for
new lines through this process.
Another way is through the
resource planning process. Minn.
Stat. §216B.2422, subd. 6. Also, a
CON is not required for an electric
power generating plant that is
selected through a bidding process
approved by the Commission.
Minn. Stat. §216B.2422, subd. 5.

SITE OR ROUTE PERMIT

LARGE ENERGY FACILITY
The Power Plant Siting Act, which
establishes the authority of the Com-
mission, does not use the term “large
energy facility” but instead refers to
“large electric power generating
plants” and “high voltage transmis-
sion lines.” A “large electric power
generating plant” is defined as elec-
tric power generating equipment
designed for or capable of operating
at a capacity of 50 megawatts or
more. Minn. Stat. §116C.52, subd. 5.  
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A “high voltage transmission line”
is defined as a conductor of electric
energy designed for and capable of
operation at a nominal voltage of
100 kilovolts or more. Minn. Stat.
§116C.52, subd. 4. 

A “large wind energy conversion
system” is a combination of wind
turbines with a wind capacity of
five megawatts or more. Minn. Stat.
§116C.691, subd. 2. 

A pipeline falling within the juris-
diction of the Commission is an
intrastate pipeline that is designed
to be operated at a pressure of
more than 275 pounds per square
inch if it carries natural gas and
more than six inches in nominal
diameter designed to transport haz-
ardous liquids such as petroleum.
Minn. Stat. §116I.015, subd. 5. 

Thus, any person proposing to con-
struct a power plant of 50 mega-
watts or more, regardless of fuel
type, even wind power, is required
to obtain a certificate of need and a
permit from the Commission. Any
person proposing to construct a
transmission line of 200 kilovolts or
more is required to obtain a CON
and a permit from the Commis-
sion. A person proposing to con-
struct a transmission line of
between 100 and 200 kV is required
to obtain a permit from the Com-
mission but is not required to
obtain a CON from the Commis-
sion unless the line is more than
ten miles in length or crosses the
state border. Similarly, with pipe-
lines, a CON may be required only
if the pipeline has more than
50 miles in Minnesota, but a permit
from the Commission may be
required regardless of length. 

RULES
The Commission oversees and
administers rules that apply to

applications for site permits and
route permits. For power plants
and high voltage transmission
lines, the rules are found in Minn.
Rules chapter 4400. The wind rules
are in chapter 4401. And the
pipeline rules are in chapter 4415. 

For power plants and transmission
lines, the Power Plant Siting Act
actually establishes two different
processes for considering an appli-
cation for a permit. One process is
referred to as the Full Process, and
the other is called the Alternative
Review Process. There are separate
rules for each process. The Full
Process is described in Minn. Rules
parts 4400.1025–4400.1900 and the
Alternative Review Process is
described in parts 4400.2000–
4400.2950. The size of the project
determines which process applies.
The smaller, less environmentally
invasive projects, like power plants
under 80 megawatts or burning
natural gas and transmission lines
under 200 kilovolts, are subject to
the Alternative Review Process.
The statute establishes what proj-
ects qualify for the alternative
review. Minn. Stat. §116C.575. 

Some of the smallest projects are eli-
gible for review by local units of gov-
ernment with jurisdiction over the
project rather than review by the
Commission. Minn. Stat. §116C.576.
The Commission has established the
procedure that must be followed by
local units of government in consid-
ering a permit for such projects.
Minn. Rules part 4400.5000. 

APPLICATION
Minn. Rules part 4400.1150 estab-
lishes the requirements for what
information must be included in an
application for a permit for a power
plant or transmission line, regard-
less of the size or type of the proj-

ect. An applicant for a permit for a
project undergoing full review
must identify both a preferred site
or route and an alternative site or
route. An applicant for a permit for
a project eligible for alternative
review is not required to propose
an alternative site or route but
must identify any sites or routes
that were rejected and explain
why. In addition, the application
must be accompanied by the pay-
ment of a fee. Minn. Rules part
4400.1050. The Commission will
determine within ten days of sub-
mission of the application whether
the application is complete. The
applicant is required to notify the
public that an application has been
submitted and that the project has
been proposed for construction. 

The requirements for submitting
an application for a wind project or
a pipeline project are found in
Minn. Rules chapters 4401 and
4415, respectively. 

ENVIRONMENTAL REVIEW
Depending on the size and type of
the project and whether the Full
Process or the Alternative Review
Process applies, the department pre-
pares either an Environmental
Impact Statement or an Environ-
mental Assessment on the project.
Minn. Rules parts 4400.1700 and
4400.2750. The primary difference is
that an EIS requires both a draft and
a final, whereas an Environmental
Assessment does not undergo revi-
sion. The public can participate in
the development of the scope of the
environmental document at a public
meeting and through submission of
written comments.  

No separate environmental review
document is prepared for proposed
wind projects. Instead, the Com-
mission prepares a draft permit and
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provides the public with an oppor-
tunity to comment on the docu-
ment at a public meeting. Minn.
Rules parts 4401.0500 and 440.0550.
With pipeline projects also, no dis-
creet environmental review docu-
ment is required, although the
Commission holds a public meeting
in each country where the pipeline
will be constructed. Minn. Rules
part 4415.0700.

PUBLIC HEARING
The Commission is required to hold
a public hearing as part of the
process for a permit for a power
plant or transmission line. Minn.
Stat. §§116C.57, subd. 2d, and
116C.575, subd. 6. For the larger proj-
ects, the public hearing is a contested
case hearing presided over by an
administrative law judge. For the
smaller projects, the Commission
has discretion regarding how formal
a hearing to schedule. Minn. Rules
part 4400.2850. In either event, the
public has full opportunity to partici-
pate. With wind projects and
pipeline projects, no public hearing
is mandatory but the Commission
could decide to hold a public hearing. 

FINAL DECISION
The final decision on a permit
application is made by the Commis-
sion. The Commission takes into
account a number of considerations
in deciding what site to approve for
a new power plant or what route to
designate for a new transmission
line, including the potential human
and environmental impacts of the
proposed project. Minn. Stat.
§116C.57, subd. 4. The Commission
may also impose appropriate condi-
tions in the permit. 

For wind projects, the Commission
determines whether the project is
compatible with environmental

preservation, sustainable develop-
ment, and the efficient use of
r e s o u r c e s . M i n n . R u l e s
part 4401.0600, subp. 3. 

The Commission has one year from
the time the permit application was
accepted to reach a final decision on
a project undergoing review under
the Full Process. Minn. Stat.
§116C.57, subd. 7. The Commission
has six months to make a decision
on the smaller projects under the
Alternative Review Process. Minn.
Stat. §116C.575, subd. 7. For wind
projects, the statutory deadline is 180
days, Minn. Stat. § 116C.694, and for
pipelines, the time is nine months.
Minn. Stat. §116I.015, subd. 3(5).

JOINT PROCEEDINGS

JOINT ENVIRONMENTAL REVIEW
The Commission rules recognize
that environmental review of a pro-
posed project can be combined to
address in one document the issues
necessary to make a decision on the
need and size and type of the proj-
ect and the issues necessary to des-
ignate a specific site or route for the
project. Minn. Rules part 4410.7060.
The matter cannot be combined, of
course, unless the project proposer
has identified a proposed site or
route for the project at the time the
certificate of need is applied for and
has submitted a permit application
with the site specific data necessary
for the Commission to begin its
review. 

JOINT HEARING
The Omnibus Energy Act of 2005
requires that a joint hearing on
need and siting be held on a proj-
ect, unless the Commission finds
that a joint hearing is not feasible,
more efficient, or otherwise not in
the public interest. 
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ENERGY AND CONSERVATION POLICY RESPONSIBILITIES

The Commission has broad authority over natural gas
and electric utility rates, service standards and prac-
tices, and resource mix. Minnesota statutes include
the following direction to the Commission in carrying
out its rate-making responsibilities:

• Rates shall be just and reasonable, not unreason-
ably preferential or discriminatory, and consis-
tent with the financial need of public utilities to
provide service.

• Rates shall be set to encourage energy conserva-
tion and the use of renewable energy.

• Utilities cannot change their general rates unless
and until allowed by the Commission after notice
and hearing, with some permitted exceptions.
Automatic adjustment mechanisms to pass
through fuel-related costs are permitted.

• Utility expenditures on cost-effective energy con-
servation improvements and incentive plans that
further encourage conservation may be recov-
ered through special rate mechanisms outside the
rate case process.

• Costs of certain renewable energy and emission
reduction projects may be recovered through spe-
cial rate mechanisms outside the rate case
process.

In addition to its rate setting activities, the Commis-
sion implements energy policy goals through a variety
of activities that influence the mix of resources used to
meet energy needs, as discussed more fully below.

ENVIRONMENTAL COST VALUES
Minnesota law requires the Commission to quantify
ranges of environmental costs for each method of elec-
tricity generation and to use that information in all
resource selection decisions, including resource plan-
ning, competitive bidding and certificate of need.
Without the consideration of relevant environmental
costs and benefits, resources may be selected that
have low direct costs but relatively high external envi-
ronmental costs. 

The Commission adopted interim values in 1994, and
a final range of values in 1997, for six types of air emis-
sions: sulfur dioxide, particulate matter less than 10
microns in diameter, nitrogen oxides, carbon monox-
ide, lead, and carbon dioxide. In 2001, the Commission
found that the 1997 values should be periodically
updated using the Gross National Product Price Defla-
tor Index. 

CERTIFICATE OF NEED
Since the mid 1970s, Minnesota law has required a cer-
tificate of need be issued before large energy facilities
can be constructed in this state, which include electric

PUBLIC UTILITIES COMMISSION ENERGY RATE PLAN & POLICY
Pursuant to Minnesota Statutes, §216C.18, subd. 1a

T he Minnesota Public Utilities Commission consists of five commissioners, appointed by the
Governor, for staggered, six year terms, and approximately 37 professional and administra-
tive support staff. The Commission’s primary mission is to create and maintain a regulatory

environment that ensures safe, reliable, and efficient utility services at fair and reasonable rates.
The Commission is structured to have a significant degree of independent decision-making autono-
my and has both quasi-judicial and legislative functions. 
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generating plants, high-voltage
transmission lines, nuclear storage
facilities, and certain pipelines, can
be built in the state. The need
determination process provides an
important and in-depth review of
the specific proposed facilities and
alternatives, and is based on crite-
ria specified in Minnesota statutes.
(See Appendix 6 of this report for
an overview of the Commission’s
certificate of need and the EQB’s
siting and routing processes.)  

The CON process applies to specif-
ic facilities and is triggered when a
facility is proposed to be construct-
ed in Minnesota. Integrated
resource planning and transmis-
sion planning processes were later
implemented to provide a means
for longer range planning. 

INTEGRATED RESOURCE PLANNING
In 1990, the Commission adopted
rules requiring investor-owned elec-
tric utilities to file integrated
resource plans that identify and jus-
tify the mix of supply and demand-
side resource options to meet
projected energy demand over the
next 15 years. The legislature has
subsequently expanded the entities
required to file resource plans so that
four investor-owned utilities, four
generation and transmission cooper-
atives, and two municipal joint
action agencies now file resource
plans with the Commission.

Integrated resource planning is
intended to broaden the focus of
utility planning by placing supply
and demand-side resources on an
equal footing with the traditional
generating facilities and allowing
stakeholders to participate in long-
term resource planning decisions.
Benefits of a longer range planning
approach include:

• identifying the need for new
resources before shortages
threaten the reliability of the
bulk power system;

• encouraging demand-side
investments, such as energy
efficiency, conservation and
load management, when those
options are cost-effective;

• encouraging renewable gener-
ation and other alternatives to
large central station generat-
ing plants when those options
are more cost-effective; and

• internalizing environmental
impacts and social conse-
quences of facility construc-
tion in the resource selection
process.

The Commission judges resource
plans and their specific compo-
nents on their ability to:

• maintain or improve system
reliability;

• keep customers’ bills and utili-
ty rates as low as reasonably
possible;

• minimize adverse socioeco-
nomic effects and adverse
effects on the natural environ-
ment; and

• limit risk and enhance the
utility’s ability to respond to
changing circumstances.

The resource planning process has a
company-specific focus. The process
is shaped by Commission rules that
were developed with input from
industry and public stakeholders
and gear the process to feed critical
information into a number of other
company-specific proceedings. The
Commission is interested in explor-
ing options by which it can obtain a
more state-wide perspective on
resource needs and supply options.

In addition, the full effects of a
restructured electric industry on the
resource planning and CON process-
es are not clear and require continu-
al evaluation.

STATE TRANSMISSION PLANNING
Legislation was passed in 2001 that
requires electric utilities to submit
a transmission project report to the
Commission every two years. The
report must: (1) list present and
foreseeable future inadequacies in
the transmission system in Min-
nesota; (2) identify alternative
means of addressing each inade-
quacy listed; (3) identify general
economic, environmental, and
social issues associated with each
alternative, and (4) provide a sum-
mary of public input the utilities
and associations have gathered
related to the list of inadequacies
and the role of local government
officials and other interested per-
sons in assisting to develop the list
and analyze alternatives.  The
Commission has adopted rules that
set out notice, content, and other
procedural requirements for these
filings.

Certification of transmission lines
may also be obtained through this
process, as an alternative to the cer-
tificate of need process. To-date,
transmission line projects have
gone through the CON process, and
no requests for certification have
been made through this biennial
transmission planning process.

TRANSMISSION ISSUES AT THE 
REGIONAL AND NATIONAL LEVEL
The traditional electric utility pro-
vides at least three services: genera-
tion, transmission, and distribution.
Historically, an electric utility
would serve customers by bundling
these services together. The price
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for electricity was designed to
reflect the aggregate cost of the
three services. The advent of
restructuring in the electric indus-
try is changing this environment. 

The Federal Energy Regulatory
Commission (FERC) has taken sig-
nificant actions over the last few
years to foster competitive whole-
sale electric utility markets. A key
component of FERC’s strategy is
the creation of regional transmis-
sion organizations (RTO) to oversee
the use and development of region-
al transmission systems and the
linkages between those systems.
The FERC has approved the Mid-
west Independent System Opera-
tor (MISO) as the RTO for the area
encompassing Minnesota, the
upper Great Plains, as well as states
as far east as Ohio. 

State regulators, like the Minnesota
Commission, are involved in MISO
matters primarily through a new
organization called the Organiza-
tion of MISO States (OMS). OMS is
comprised of the state commis-
sions in the MISO area and is
designed to monitor MISO as well
as FERC activities and to protect
ratepayer interests. The Minnesota
Commission and department are
active in the affairs of OMS and are
striving to create an organization
and process that will effectively
deal with critical transmission
issues facing the Upper Midwest.
In addition, the Commission will
intervene independently in mat-
ters before FERC when it believes
issues unique to Minnesota’s inter-
ests need to be represented. 

RENEWABLE ENERGY OBJECTIVES
Under statutes passed in 2001, the
legislature established renewable
energy objectives, with a goal that
ten percent of the energy provided

to Minnesota retail customers by
2015 be from renewable sources. In
2003, legislation required the Com-
mission to develop criteria and
standards for measuring an electric
utility’s good faith effort in meeting
these objectives. In a June 1, 2004
order, the Commission set forth a
number of important findings
needed to foster the outcomes envi-
sioned by the statute, including: 

• determination of which utili-
ties are required to comply
with the REO statutory require-
ments.

• specification of the kinds of
technologies that may be
counted in evaluating whether
a good faith effort is being
made.

• providing direction on neces-
sary notification of utility cus-
tomers concerning the efforts
being made by companies
with an obligation to fulfill
REO requirements.

• providing specific direction on
how obligated utilities can
demonstrate the extent of the
efforts they are making to
comply with the good faith
requirement.

• asking all stakeholders to work
toward the establishment of a
reliable tracking system to cer-
tify, verify and implement
conformance with the REOs.

On October 19, 2004, the Commis-
sion issued an order determining
that all eligible generation technolo-
gies should be given a weight of one
in counting toward a utility’s renew-
able energy objectives at this time.
The Commission also established a
separate department to further
investigate establishing a multi-state
tracking and credit trading system.

In addition, the Commission has co-
sponsored regional workshops
exploring the creation of a renew-
able energy credits tracking system. 

XCEL ENERGY:
COMPETITIVE BIDDING
Xcel is required to follow a compet-
itive bid process established by the
Commission in acquiring new gen-
eration resources identified in its
resource plan. This process enables
identification of reliable, environ-
mentally sound and least-cost gen-
eration sources for Xcel as it faces
capacity needs. Commission
review and approval is required at
various steps in this process,
including approval of the final con-
tract between Xcel and the winning
bidders.

The Commission has taken steps
over the last several years to encour-
age stakeholders and Xcel to present
the Commission with proposals to
review and improve the competi-
tive bidding process.  The Commis-
sion expects that significant issues
regarding competitive bidding will
arise in conjunction with Xcel’s next
resource plan, scheduled to be filed
on November 1, 2004.

XCEL ENERGY:
WIND AND BIOMASS MANDATES 
Legislation enacted in 1994,
required Xcel to obtain at least
425 megawatts of wind and
125 megawatts (the biomass man-
date was reduced to 110 megawatts
in 2003 legislation). In addition, the
Commission has required Xcel to
construct or purchase an additional
400 megawatts of wind over and
above the initial mandate of
425 megawatts, as permitted by the
1994 legislation. This capacity must
be available by 2012. Legislation
passed in 2003 requires Xcel to
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deploy an additional 300 megawatts
of wind energy by 2010.

Xcel has contracted for much of the
825 megawatts of wind required by
the 1994 legislation, although actu-
al production will be limited by
transmission constraints and un-
certainty over production tax cred-
its, at least the shorter term. Xcel
has signed contracts for the energy
to fulfill the biomass mandate, but
potential changes in ownership
and location are delaying review of
one of the agreements.

XCEL ENERGY:
RENEWABLE DEVELOPMENT FUND
Under 1994 legislation, the Xcel
Renewable Development Fund
(RDF) was established. RDF fund-
ing was contingent on the number
of nuclear spent fuel casks used by
Xcel at its Prairie Island nuclear
plant. The money in this fund is
designated for biomass, wind and
other renewable energy projects
and research. The Commission is
required to approve expenditures
from the fund. 

Legislation passed in 2003 changed
the funding for the RDF to a set
amount of $16 million a year and
provided further direction on how
some of the monies in the fund
should be used. Review of the proj-
ects selected by the RDF board as a
result of the second request for pro-
posals is in the comment stage
before the Commission as of the
fall of 2004.

NATURAL GAS ISSUES
Under federal law and FERC
actions over the last 20 years,
wholesale natural gas prices have
become fully deregulated, and in
recent years have fluctuated signif-
icantly, with a trend upward. At the

retail level in Minnesota, larger
customers have the option of pur-
chasing their own natural gas.
Whether this option, often known
as unbundling, should be expanded
to all customers is a subject of con-
tinuing debate. 

Over the years, the Commission
has reviewed and approved a
number of proposals to enhance
customer choice, including: clarifi-
cation of transportation tariffs, a
pilot aggregation service which
allows marketers to combine
transportation customers, a pilot
fixed-price commodity tariff, and
seasonal gas rates. The Commis-
sion annually reviews the pur-
chasing practices of natural gas
utilities to help assure reliability at
a reasonable price. As of the fall of
2004, there are four natural gas
company rate cases pending
before the Commission.  

FUTURE POLICY DIRECTIONS

This is a time characterized by
changing market conditions, emer-
gence of new technologies, as well
as active pursuit of alternative public
policy options. Achieving reliable,
affordable and environmentally
sound energy services requires pur-
suit of creative policy alternatives
balanced with the proprietary inter-
ests of ratepayers and shareholders
alike. The Commission will contin-
ue to implement legislative direc-
tives and to be engaged in regional
and national issues that have direct
bearing on Minnesota’s interests.
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APPENDIX 8

216C.18 STATE ENERGY POLICY AND 
CONSERVATION REPORT.

Subdivision 1. Report on trends and issues. By July 1
of 1988 and every four years thereafter, the commis-
sioner shall issue a comprehensive report designed to
identify major emerging trends and issues in energy
supply, consumption, conservation, and costs. The
report shall include the following:

(1) projections of the level and composition of
statewide energy consumption under current
government policies and an evaluation of the
ability of existing and anticipated facilities to sup-
ply the necessary energy for that consumption; 

(2) projections of how the level and the composi-
tion of energy consumption would be affected
by new programs or new policies; 

(3) projections of energy costs to consumers, busi-
nesses, and government; 

(4) identification and discussion of key social, eco-
nomic, and environmental issues in energy; 

(5) explanations of the department’s current ener-
gy programs and studies; and

(6) recommendations.

Subd. 1a. Rate plan. The energy policy and conserva-
tion report shall include a section prepared by the Pub-
lic Utilities Commission. The Commission’s section

shall be prepared in consultation with the commis-
sioner and shall include, but not be limited to, all of
the following:

(1) a description and analysis of the Commission’s
rate design policy as it pertains to the goals stated
in sections 216B.164, 216B.241, and 216C.05,
including a description of all energy conservation
improvements ordered by the Commission; and

(2) recommendations to the governor and the leg-
islature for administrative and legislative
actions to accomplish the purposes of sections
216B.164, 216B.241, and 216C.05.

Subd. 2. Draft report; public meeting. Prior to the
preparation of a final report, the commissioner shall
issue a draft report to the EQB and any person, upon
request, and shall hold a public meeting. Notice of the
public meeting shall be provided to each regional
development commission.

Subd. 3. Final report, distribution. The commission-
er shall distribute the final report to any person upon
request.

HIST: 1974 c 307 s 11; 1975 c 271 s 6; Ex1979 c 2 s 19; 1981
c 356 s 138,248; 1982 c 561 s 3; 1982 c 563 s 8; 1983 c 179
s 2; 1983 c 231 s 3; 1983 c 289 s 115 subd 1; 1984 c 654 art
2 s 100; 1987 c 186 s 15; 1987 c 312 art 1 s 10 subd 1 

Copyright 2003 by the Office of Reviser of Statutes,
State of Minnesota.

MINNESOTA STATUTES 2003, 216C.18
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Article 1—Transmission Companies: This article
promotes much needed investment in transmission
infrastructure, requires additional environmental
impacts analysis for new energy facilities and clarifies
transmission-related issues. More specifically, the
Article:

Establishes the regulatory conditions for the Commis-
sion’s approval of a utility’s application to transfer its
transmission lines to a separate company and how the
Commission would regulate that separate transmis-
sion company. (Sections 1, 3, 7, 8, 10, 11).

Permits expedited cost recovery for new transmission
by setting the framework for the Commission to allow
a utility to recover the costs associated with the con-
struction of new transmission facilities out side of a
rate case and as those costs are incurred. (Section 2).

When making a Certificate of Need determination for
a proposed large energy facility, the Commission must
consider:

• the facility’s applicant compliance with the
Renewable Energy Objective and whether the
applicant has included appropriate transmission
plans in their State Transmission Plan;

• whether the applicant has adequately considered
renewable fuels as an alternative to the proposed
facility; and 

• if the proposed large energy facility is a nonre-
newable generating plant, that the applicant has
assessed the risk of future environmental costs
and who would pay if those costs come to
fruition. (Section 5).

Amends the definition of a large energy facility to mean
high-voltage transmission lines longer than 1500 feet in
length and requires the Commission to consider the
regional energy needs and regional reliability of a pro-
posed high-voltage transmission line when making a
Certificate of Need determination (sections 4 & 5).

Clarifies the collection of regulatory costs (sections 6
& 9). 

Directs the Legislative Electric Energy Task Force to
convene a stakeholder group to examine statutes and
administrative processes to certify and route high-volt-
age transmission lines. The group’s recommendations
should be submitted by January 15, 2006. (Section 12).

Article 2—C-BED and Renewable Transmission:
This Article promotes renewable energy by creating a
new front-loaded tariff that will help community-
based, small wind developers and streamlining the
process for transmission lines needed for renewable
generating facilities. It also requires the Commission
to do a state-wide study of how much wind the elec-
tricity system can reliably handle. More specifically:

Section 1 requires that, by December 1, 2005, all
investor owned utilities must file with the Commis-
sion a community-based energy development tariff.
Other providers of retail electricity must develop a
similar tariff 90 days thereafter. The other provisions
of this section are:

A community-based energy development (C-BED) tar-
iff must have a rate schedule offering up to 2.7 cents
per kilowatt hour net present value over the 20-year
life of a power purchase agreement between the utili-
ty and the qualifying owner. A utility and developer
may agree to different price arrangements.

Only residents of Minnesota or Minnesota-organized
entities, i.e. cities, non-profits, school districts, etc.,
may enter into a C-BED tariff with the utility.

A utility is not required to take power under a C-BED
tariff but if the utility needs to build new generation to
meet the Renewable Energy Objective it should take
“reasonable steps” to enter into C-BED tariffs and the
Commission should consider these steps when evalu-
ating whether the utility has made a good faith effort
to meet the REO.

APPENDIX 9

SUMMARY OF 2005 OMNIBUS ENERGY BILL
Laws of Minnesota 2005, chapter 97
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Each utility shall disclose the
amounts of energy it purchases
under its C-BED tariff in its
resource plan filing.

All C-BED power purchase agree-
ments need Commission approval,
but this approval occurs within 30
days of the agreement’s filing
unless a party objects to it.

Permits the Commission to
approve cost recovery outside of a
rate case for the costs related to the
REO, especially the costs of the
planning and interconnection stud-
ies and any REO-related energy
purchased under power purchase
agreements. (Section 2)

New transmission lines that are nec-
essary for a utility (and will in fact
be used by the utility) to meet their
REO obligation and those proposed
lines are included in the utility’s for-
mal biennial transmission plan
would be deemed to have met the
Certificate of Need requirements.
Siting, routing and environment
standards would remain. These
additional requirements sunsets
January 1, 2010. (Section 3 & 7).

A large wind facility that will be
used by a utility to meets its REO
obligation and will derive 10 per-
cent of the project’s energy from
one or more C-BED projects would
be exemption from the Certificate
of Need requirements. Siting, rout-
ing and environment standards
would remain. (Section 4).

Requires the department to
encourage cost effective renewable
energy development in MN and
compile and maintain information
concerning existing and potential
renewable developments and
resources in the state. (Section 5).

By November 30, 2006 the Com-
mission must complete a state-

wide wind integration study of the
impacts on reliability and costs
associated with increasing wind
capacity to 20 percent of the state’s
retail electric energy sales in 2020.
Funding for the study shall be pro-
vided through the Reliability
Administrator’s assessment on all
utilities. (Section 6). 

Article 3—Routing and Siting
Authority Transfer: This article
improves the regulatory review
process for energy facilities like
power plants and transmission
lines by uniting at the Commission
the decision of whether such a
facility is needed with where it
would be located. Currently, the
need decision is made at the Com-
mission, while the location deci-
sion is subsequently made at the
EQB. Specifically, this article:

Transfers EQB’s siting and routing
authority and decision-making for
large energy facilities to the Com-
mission (Sections 1, 2, 3, 4, 5, 7, 8,
9, 14, 17 & 19). The Commission
will now decide both whether there
is a need for the energy facility and
where the facility should be locat-
ed. Although the Commission will
make both these decisions, the
record will be developed and actual
decisions will be made separately.

The EQB’s power plant siting staff
are transferred to the department
and the department will consult with
other state agencies and provide the
Commission technical expertise and
assistance on power plant siting
issues. This assistance shall include
preparation of environmental assess-
ments and the collection and man-
agement of fees and assessments to
cover the Commission’s related costs
(Section 6, 7, 8, 11, & 12).

Applicants for either a certificate of
need or approval of a siting or rout-

ing application must inform the
Commissioner of Agriculture if the
application would impact cultivat-
ed agricultural land. The Commis-
sioner of Agriculture may advise
the Commission on and be the lead
agency of the development of any
agricultural mitigation plan. (Sec-
tions 10 & 15).

The Reliability Administrator, his
duties and funding are transferred
from the department to the Com-
mission. (Sections 16, 18 & 19).

Effective July 1, 2005. (Section 20).

Article 4—Energy Assistance
Technical Corrections: Clean-ups
needed due to the transfer of the
Energy Assistance and Weatheriza-
tion programs from the Depart-
ment of Economic Security to the
Department of Commerce. More
specifically, the article: 

Corrects the failure to transfer pri-
vacy protection. (Section 1). 

Updates statutory references for
state programs so they are aligned
with Federal programs. (Section 2).

Eliminates a restriction on the com-
missioner of Commerce on how the
department can use monies he
recovers from the Stripper Well
Exemption Litigation. The Energy
Assistance program has received
funds in recent years from that liti-
gation, yet the department doesn’t
have statutory authority to receive
it. (Section 3).

Assures that loans that the Min-
nesota Housing Finance Agency
provides use the most current stan-
dards for energy efficiency—the
state energy code. In cooperation
with the Minnesota Housing
Finance Agency, language regard-
ing rental property loans and insur-
ing those loans changed reference
from obsolete rental standards to
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the current energy code for setting
a standard for energy improvement
compliance. (Sections 4 & 5).

Recodifies statute numbers to align
with current operations. (Section 6).

Article 5—Woody Biomass Man-
date Project: Amends the Prairie
Island biomass mandate on Xcel so
that a project by the Hibbing and
Virginia Municipal Utilities can
assume and implement a biomass
contract with Xcel . This is done by:

• Modifying the definition of
biomass to include “sustain-
ably managed woody bio-
mass” and then defines what
that term means, i.e. brush
and trees cleared from right-
of-ways, brush cleared by the
DNR, and logging slash or
waste wood. 

Makes sure the woody biomass
gathered is done properly, i.e. in an
ecologically–approved way and
according to an approved manage-
ment plan. Requires the DNR and
the Minnesota Forest Resources
Council to adopt guidelines for sus-
tainably managing woody biomass
by July 1, 2007. The utilities own-
ing or controlling the project shall
fund or obtain funding of up to
$150,000 to complete the guide-
lines (Section 2).

Specifies that the assumption of the
biomass contract by Hibbing and
Virginia Municipal Utilities meets
the statutory requirements, includ-
ing the definition of a farm-grown,
closed-loop biomass project (Sec-
tions 3, 5 & 6).

Directs the Commission to approve
a power purchase agreement with
a price of $104 per megawatt-hour
for the project and that Xcel can
recover the costs associated with
(including transmission) the power

purchase agreement directly from
ratepayers. (Section 4). 

Article 6—E-Filing: Directs the
department to create an e-filing
system for handling department
dockets by July 1, 2006 and allows
the department to assess utilities
for up to $300,000 for the cost of
creating this system.

Article 7—CIP Technical Correc-
tions: Stems from suggestions
made from a 2004 audit of the Con-
servation Improvement Program
(CIP) by the Office of Legislative
Auditor. Specifically, the article:

Strikes obsolete standards for past
years and establishes that load-man-
agement activities that increase effi-
ciency but do not reduce energy use
may account for 50 percent of con-
servation investment and spending. 

Changes CIP plan filing require-
ments from being every two years,
to at least every four years.

Article 8—Power Quality Zones:
The article does two things: 

Directs the Commission to ensure
that utilities consider distributive
generation in their resource and
transmission plans. (Section 1). 

Permits utilities to provide higher
quality, more reliable electricity in
areas when a customer or set of
customers, i.e. office park or high-
tech manufacturer, needs it, as long
as the benefiting customer(s) pays
for the extra costs. (Section 2).

Article 9—Biogas Incentive Pay-
ments: Strikes language requiring
on-farm biogas recovery facilities
begin generating electricity after
July 1, 2001 in order to qualify for
renewable energy incentive pay-
ments. This provision permits the
Haubenschild Farms to be eligible
for the payments.

Article 10—Gas Infrastructure
Cost: Generally, a utility only can
recover capital costs in a formal
rate case. This article creates an
exemption so that natural gas com-
panies may, upon Commission
approval, recover costs associated
with moving pipelines due to road
construction outside of a rate case.
More specifically the article:

Makes the exemption applicable
only to natural gas companies and
only for costs associated with relo-
cation or replacement of pipes in
public right-of-ways for govern-
ment-approved road construction
(Section 1).

Commission may approve the cost
recovery outside of a rate case only
for those costs directly related to
the road construction project and if
the Commission deems that recov-
ery outside a rate case is in the
company’s and public’s best inter-
est (Section 1).

Requires the department to submit
a report to the legislature on the
operation and impact of the recov-
ery mechanism on utilities and
ratepayers in 2009 (Section 2).

The article sunsets June 30, 2015
(Section 3).

Article 11—Eminent Domain
Landowner Compensation: Re-
quires the Legislative Electric Ener-
gy Task Force to convene, by June
15, 2005, a 12-member working
group to study alternative methods
of compensating rural landowners
on whose land high voltage trans-
mission lines are constructed, and to
issue a report by January 15, 2006.

Article 12—Technical Correc-
tions: Requires Commission to
allow an owner of a wind energy
conversion system or public utility
purchasing wind-generated elec-
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tricity to include in the price con-
tained in a power purchase agree-
ment the amount of production
taxes paid by the utility if it finds
that the owner has paid production
taxes that the power purchase
agreement does not require the
utility to pay. 

Article 13—Hydrogen: Promotes
the development and use of hydro-
gen as a fuel source for vehicles
and electrical generation. Specifi-
cally, the article: 

Directs Department of Administra-
tion to identify opportunities to
demonstrate the use of hydrogen
fuel cells in state-owned facilities
and vehicle fleets (Section 2).

Requires the department to report
to the legislature by November 1,
2005, and biennially thereafter,
with a slate of possible pilot proj-
ects that could contribute to realiz-
ing Minnesota’s hydrogen goals
(Section 2).

Encourages the state’s public
research and higher education
institutions and industry to partner
to develop Minnesota into a center
of hydrogen research and develop-
ment (Section 3).

Requires the Commissioner of
Commerce to assess energy utili-
ties up to $300,000 in fiscal years
2006 and 2007 to match federal and
private investments in three multi-
fuel hydrogen refueling stations in
Moorhead, Alexandria and the
Twin Cities (Section 4). 

Encourages MN SCU to develop a
hydrogen curriculum (Section 5). 

Article 14—Soy-Diesel: Allocates
$150,000 in FY06 from the renew-
able development fund to the Agri-
cultural Utilization Research
Institute to disburse as grants over
three years for a project using a

soy-diesel generator to provide
backup energy for a wind energy
conversion system less than 1
megawatt in capacity.

Article 15—Biodiesel Fuel for
Home Heating: Directs the relia-
bility administrator study the use
of biodiesel fuel as a home heating
fuel and report back to the legisla-
ture by March 15, 2007. 

Article 16—City of Alexandria
Joint Venture Authority: Allows
the City of Alexandria to enter into
joint ventures with Runestone Tele-
phone Association, Runestone Elec-
tric Association and Gardonville
Telephone Cooperative.
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1. Please see Appendix 1 for a description of the Energy Functions within the
Department of Commerce.

2. The text of Minn. Stat. 216C.18 is provided in Appendix 8.

3. Appendix 2 provides energy data in compliance with Minn. Stat. § 216C.18,
subd. 1. Minn. Stat. 216C.18, subd. 1a stipulates that the Minnesota Public Utili-
ties Commission provide a section on such a rate design policy. That section
may be found in Appendix 7.

4. This report was issued in draft form in July 2004. A public hearing on the
draft report was held in the Public Utilities Commission’s large hearing room
on December 20, 2004. Public comments were requested and received by Janu-
ary 7, 2005. This final report incorporates the department’s corrections, clarifi-
cations and responses to public comments.

5. A copy of this plan can be viewed or downloaded at http://www.minnelec-
trans.com/.

6. “Distributed generation” under MESRA means small generation facilities “fueled
by natural gas or a renewable fuel, or another similarly clean fuel or combination
of fuels, of no more than ten megawatts of interconnected capacity.” 

7. See http://www.puc.state.mn.us/department s/orders/04-0131.pdf. This
provision was amended in 2003 to authorize (rather than require) use of 5 per-
cent of a utility’s required CIP spending only if the utility is meeting certain
specified renewable energy goals.

8.www.state.mn.us/mn/externalDocuments/Energy_Planning_Report_121602
022402_2002PlanningRpt.pdf.

9. www.me3.org/energyplanupdate2002.pdf.

10. The Commission’s order is available at the Commission’s website at
www.puc.state.mn.us/department s/orders/04-0075.pdf;

11. A simple trend line estimates that the increase will be between 1 and 2 per-
cent annually over the next few years.

12. A reserve margin is a measure of the system’s generating capability above
the amount required to meetpeak load requirement. 

13. Specifically, Xcel Energy’s Black Dog addition, Great River Energy’s Pleas-
ant Valley station, and Great River Energy’s Lakefield Junction station.

14. Specifically, Minnesota Municipal Power Agency’s Faribault Energy Park,
Trimont Wind I’s wind farm (under sale to Great River Energy), and Xcel Ener-
gy’s Blue Lake addition.

15. Specifically, Calpine Corporation’s Mankato Energy Center (part of which
is under contract to Xcel Energy).

16. Subsequent to the formulation of this draft report, various utilities filed new
integrated resource plans (IRP). Based upon its review of these new filings, the
department has revised its intermediate capacity number to reflect updated
information pertaining to revised demand and supply forecasts, system plant
additions and the forward movement of the IRP planning horizons.

17. A more detailed discussion of the regulatory process is found in Appendix 6.

18. CIP is a program to implement a statutory requirement that electric and gas
utilities spend a specified percentage of their gross operating revenues on con-

servation programs and activities.

19. The costs associated with wind-generated electricity are generally made up
of: 1) the capital costs of the wind turbines; 2) the costs associated with siting,
constructing, interconnecting and maintaining the turbines and appurtenant
facilities; 3) managing intermittency through load following and other tech-
niques; and 4) the costs of transmitting the electricity to where it can be used.

20. The money for this part of the incentive program comes from the state’s
General Fund.

21. The money for this part of the incentive program comes from Xcel Energy’s
Renewable Development Fund.

22. In this context, “alternative fuels” are normally considered to be other petro-
leum-based fuels that can be substituted in equipment, such as propane, fuel
oils, and diesel fuels.

23. Source: REIS

24. The “deliveries-to-transportation” refer to situations where larger customers
purchase natural gas supplies from third-party marketers and transport it to
their facilities through the local distribution companies’ systems.

25. Source: U.S. Energy Information Administration Annual Energy Outlook
for 2004.

26. Source: U.S. Energy Information Administration Annual Energy Outlook
for 2004.

27 Source: U.S. Energy Information Administration Annual Energy Outlook for
2004.

28 Source: U.S. Energy Information Administration Annual Energy Outlook for
2004, Figure 85 pg. 89.

29. Unlike “baseload” plants, which operate continuously, “peaking” plants oper-
ate only during periods of high demand. “Intermediate” plants can adjust opera-
tion and output based on economic dispatch to meet high demand and/or to help
run the electric system smoothly during plant outages or planned maintenance. 

30. EIA divides this number into two components, proved and unproved.
Proved natural gas reserves (175 Tcf) are located in known and developed reser-
voirs, for which wells have been drilled and production rates have been demon-
strated. Unproved technically recoverable resources include:

• Undiscovered nonassociated conventional (222 Tcf)—natural gas
resources are unproved resources of natural gas, not in contact with sig-
nificant quantities of crude oil in a reservoir that are estimated to exist
in fields yet to be discovered, based on regional geologic formations and
their propensity to hold economically producible natural gas.

• Inferred nonassociated conventional (232 Tcf)—natural gas reserves are
gas deposits in known reserves that are considered likely to exist on the
basis of a field’s geology and past production but have not yet been
developed through developmental drilling.

• Unconventional (475 Tcf)—this category is by far the largest category of
unproved reserves. This gas is tight gas found in sandstone, shale and
coal bed methane.

END NOTES
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• Associated-dissolved resources (136 Tcf)—This includes gas in associat-
ed-dissolved crude oil reservoirs in the lower 48.

31. Source: U.S. Energy Information Administration Annual Energy Outlook
for 2004, Figure 10, pg. 33. However, table 22 on page 91 states that the techni-
cally recoverable U.S. natural gas resources as of January 1, 2002 are 1,279.5
Tcf (proved reserves of 183.5 Tcf and unproved reserves of 1,096 Tcf) –thus, this
data includes Alaska.

32. The four pipeline systems serving Minnesota include Viking Gas Transmis-
sion, Great Lakes Gas Transmission, and Northern Border Pipeline as well as
Northern Natural Gas.

33. Source: Interstate gas pipeline company information reported annually
under Minnesota Rule 7610.1200. Some Companies reported their data in
decatherms, which were converted to Mcf using a one-to-one ratio.

34. The heating season is considered to be the five winter months of November,
December, January, February and March.

35. For example, the approximately 80 miles of intrastate pipeline installed by
HUC had an initial estimated construction cost of approximately $26 million.

36. Northern implemented a 30 percent rate increase beginning November 1,
2003 and has recently petition FERC for an increase of an additional 8 percent
for a total potential increase of 38 percent from October 31, 2003 to November
1, 2004. The FERC allows implementation of proposed rates subject to refund
per FERC’s final decision.

37. Source. U.S. Energy Information Administration Annual Energy Outlook
for 2004, Table A14.

38. Volatility adds to the cost of supplying natural gas. In Minnesota, natural
gas utilities are allowed to pass all prudently incurred costs on to the consumer
on a dollar-for-dollar basis.

439. Examples of physical hedges include: (1) seasonal use of storage where sup-
plies are purchased and injected into storage and withdrawn for use during peri-
ods of high demand or high prices; (2) fixed-price supply contracts where supplies
are purchased over a period of time at a pre-set or fixed price for use at a later
time; and (3) long-term, firm transportation contracts with pipelines where LDC’s
negotiate transportation charges to ensure capacity in future periods.

40. Commerce thanks the Department of Agriculture for its review and contri-
bution to this chapter.

41. Further discussion and data concerning transportation fuels is found in
Appendix 2

42. See The 2001 Net Energy Balance of Corn-Ethanol,
http://www.usda.gov/oce/oepnu/netpercent20energypercent20balance.depart-
ment, utilizing data-analysis conducted by the Argonne National Laboratory.

43. See http://www.cbsr.umn.edu/03/index.html for a copy of the guidelines.

44. Btu (British thermal unit is the common measurement of the heat content
in energy, and is approximately equivalent to the heat produced by one wooden
kitchen match.

45. A list of electric and natural gas utilities and other statistics may be found
in the Department’s Utility Data Book at http://www.commerce.state.mn.us.

46. Website addresses for these and other information sources are included in
Appendix 5.

47. Gigawatt (GW) means one billion watts. 

48. Natural gas may be measured in Mcf (thousand cubic feet) or therms. (One
Mcf is roughly equivalent to 1 million Btus or 1 dekatherm.) 

49. Petroleum products, as used in this section, include: asphalt and road oil,
aviation fuel, distillate fuel, jet fuel (all types), kerosene, liquid petroleum gases,
lubricants, motor gasoline, and residual fuel.

50. Smaller generating facilities, sometimes referred to as “distributed genera-
tion,” may be located adjacent to cities or other areas of heavier electricity use

in order to better serve fluctuating electricity needs in that area. 

51. Only one distribution electric cooperative association—Dakota Electric
Association headquartered in Farmington, Minnesota—has made this election.

52. Source: Department of Commerce 2002-2003 Annual Fuel Report, February
27, 2002, Table G16, Department Docket No. E, G999/AA-03-1264.

53 Source: The “three pipelines” include ANR Pipeline Company, Central
Pipeline and Williston Basin Interstate Pipeline. 

54. The “Final Report on the August 14, 2003 Blackout in the United States and
Canada: Causes and Recommendations,” U.S.-Canada Power System Outage
Task Force, was issued on April 5, 2004, and can be accessed at
http://www.nerc.com.

55. To view the presentations given at the Symposium go to
www.state.mn.us/mn/externalDepartment/Commerce/Blackout_Sympo-
sium_111303040523_Blackout.ppt

56.The current status of MISO’s reliability responses to the blackout can be
reviewed at http://www.midwestiso.org/initiatives/reliability/index.shtml.

57. MISO subsequently refiled the energy market tariff on March 31, 2004. In
its Order on May 26, 2004, FERC moved the market start date for the Midwest
ISO from December 1, 2004 to March 1, 2005. A summary of the Order can be
reviewed at http://www.ferc.gov/press-room/pr-current/05-26-04.asp.

58. On November 23, 2003 TRANSLink disbanded, citing market uncertainty
to be a primary factor.

59. A copy of this plan can be viewed or downloaded at http://www.minnelec-
trans.com/.

60. For example, Minnesota’s Electricity Profile 2002 is attached from
http://www.eia.doe.gov/cneaf/electricity/st_profiles/minnesota.pdf

61. As discussed previously, the 2005 legislature transferred this permitting
authority 
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