




Electricity is used everywhere — computers, lighting, industrial 
applications, medical devices, water heaters, TVs — the list is nearly 
endless. Electricity enhances the quality of life for almost all of us, and 
yet, we don’t think about electricity until we flip the switch and the light 
doesn’t turn on. New technologies and the growth of existing ones often 
have the goal of enhancing the quality of life on our planet.  At Missouri 
River Energy Services, we believe in a balanced approach to the complex 
energy opportunities and challenges facing our nation and the environment 
in which we all work and live. We have a responsibility to provide our 
members with a diverse, yet balanced, power supply that reduces risk, 
promotes reliability, and provides cost-effective service. MRES and our 
members have long enjoyed a balanced energy supply, nearly half of which 
is renewable hydropower. Coal-fired generation comprises the largest 
share of the remainder. In recent years, our generating portfolio has 
grown more diverse with the addition of natural gas, wind, nuclear, and 
an increasingly aggressive program to realize energy efficiency and reduce 
the growth rate of our peak demand. This booklet is intended to explain 
the complexities of electricity and the electric power industry, and to 
introduce the key issues that could potentially impact and transform our 
nation’s energy future.
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Fast	facts	about	MRES	and	its	members
About MRES... Missouri River Energy Services is a not-for-

profit, wholesale supplier of energy and energy-related services 
to 61 member municipal utilities in Iowa, Minnesota, North 
Dakota, and South Dakota.
About our members... MRES members are public 
power communities. That means their electric distribution 
utilities are owned and controlled by the people they serve 
– the citizens of the community. MRES is an extension of 
that public power principle. MRES is governed by a Board 
made up of 13 directors and one alternate who are elected 
by and from the ranks of its member representatives. Each 
member of the Board is also an appointed or elected 
official of the member city he or she represents.

MRES members receive their electric power from a 
variety of generating resources. On average, slightly less 
than half of their electricity comes from hydroelectricity 
and wind. The rest comes from coal, natural gas, 
nuclear, fuel oil and diesel fuel. The diverse generation 
mix of MRES helps members maintain retail electric 
rates that rank among the lowest in the United States.

The average MRES member community has a 
population of about 6,400 residents, some 2,600 
electric meters per utility, covers 5.6 square miles, 
and has seven employees on its utility staff. 
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North Dakota
Cavalier
Hillsboro
Lakota
Northwood
Riverdale
Valley City

Iowa
Alton
Atlantic
Denison
Fontanelle
Hartley
Hawarden
Kimballton
Lake Park
Manilla
 Orange City
Paullina
Pella
 Primghar
Remsen
Rock Rapids
Sanborn
 Shelby
Sioux Center
Woodbine

South Dakota
Beresford
Big Stone City
Brookings
Burke 
Faith
Flandreau 
Fort Pierre
Pickstown
Pierre
Vermillion
Watertown
Winner

Minnesota
Adrian
 Alexandria
Barnesville
Benson
Breckenridge
Detroit Lakes
Elbow Lake
Henning
Hutchinson
Jackson
Lakefield
Lake Park
Luverne
Madison
Marshall
Melrose
Moorhead
Ortonville
St. James
Sauk Centre
Staples
Wadena
Westbrook
Worthington

Membership	locations
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Who	are	the	industry	players?

The electric utility industry generally is composed of 
four types of organizations with different business 
structures that deliver electricity to the “retail” 
or “end-use” customer: municipals, rural electric 
cooperatives, investor-owned utilities, and federal 
entities. 

Additionally, two significant pieces of federal 
legislation — the Public Utility Regulatory Policies 
Act of 1978 (PURPA) and the Energy Policy Act of 
1992 (EPACT) helped facilitate the emergence of 
non-traditional electric power companies or power 
marketers, including qualifying facilities, independent 
power producers, and cogenerators. These entities 
sell or deliver “wholesale” power to another utility, 
which then sells or delivers the electricity to the retail 
customer.

Municipal electric utilities, also known 
as public power utilities, are not-for-profit electric 
utilities that are owned and operated by state or 
local governments. There are more than 2,000 public 
power utilities across the nation, and they provide 
for the electricity needs of about 14 percent of the 
nation’s electric consumers.



Federal Power
Marketing Agencies
9
0.3%

Power Marketers
168
5.2%

Cooperatives
874
26.9%

                                                                                                 % of Total

Public Power  2,006 61.7%

Investor-Owned 194 6.0%

Cooperatives 874 26.9%

Federal Agencies 9 0.3%

Power Marketers 168 5.2%

TOTAL 3,264 100%

Investor-Owned
194
6.0%

Public Power
2,006
61.7%

  Full-Service  Energy-Only 
 Sales Sales Total % of Total 

Public Power Utilities 549,124 14,999 571,820 15.4%

Investor-Owned 2,261,807 3,558 2,145,613 57.3%

Cooperatives 370,410 868 413,137 11%

Federal Agencies 42,359 158 43,710 1.2%

Power Marketers 214,638 199,602 569,987 15.2%

Total 3,438,338 219,185 3,657,523 100%

Power
Marketers
569,987
15.2%

Federal Agencies
43,710
1.2%

Public Power
571,820
15.3%

Cooperatives
413,137
11.0%

Investor-Owned
2,145,613
57.3%

Number of
Electricity
Providers

Number of U.S. Electricity Providers

Sales to Ultimate Consumers

Sales to
Ultimate

Consumers
By Type of
Electricity
Provider

(Gigawatt-Hours)

Rural electric cooperatives  (often referred to as RECs or co-ops) also 
are not-for-profit utilities, but they are privately owned by the members they 
serve. RECs typically serve customers in sparsely populated areas. Together, 
nearly 900 RECs provide approximately 11 percent of electricity sales in the U.S.

Investor-owned utilities  (IOUs) are the largest segment of the utility 
industry in terms of electric utility generating capability, sales, and revenue in the 
U.S.  IOUs are for-profit companies owned by shareholders with the primary 
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Source: American Public Power Association 2012-2013 Annual Directory & Statistical Report.
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objective being to earn a return for their investors. There are 194 IOUs in 
the U.S., and they provide about 57 percent of the nation’s electricity sales.

Federal entities also generate and sell electricity to wholesale and 
some retail customers. In this region, most of the electricity provided by 
federal entities is hydropower from federally owned dams that is sold at 
cost-based rates, which 
means that rates are based 
on the cost of producing 
the power. The federal 
power marketing agency 
serving our region is the 
Western Area Power 
Administration (WAPA).

Who	are	the		
customers?

There are three main 
categories of customers 
in the utility industry: 
residential, commercial, 
and industrial. Residential 
customers are the 
individuals and families who 
occupy houses, apartments, 
condos, and other 
dwellings. Commercial and 
industrial customers include 
small and large businesses 
such as hospitals, hotels, 
restaurants, grocery stores, 
gas stations, department 
stores, manufacturing
plants, ethanol plants,
and factories.

2011
Use of

Electricity in
the U.S. by
Consumer

Classification
(Megawatt-Hours)

Commercial
1,328,057,439
35.4%

Residential
1,422,801,093
37.9%

Industrial
991,315,564
26.4%

Transportation
7,672,084
0.2%

2011
Number of

U.S. Electricity
Customers

by
Category

Commercial
17,638,062
12.2%

Residential
126,143,072
87.3%

Industrial
727,920
0.5%

Transportation
92
<0.1%

Source: Energy Information Administration
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What	are	the	sources?

Three fuel sources — coal, nuclear, 
and natural gas — produce almost 90 
percent of the electricity generated in 
the United States. Electricity also can 
be produced from renewable fuels such 
as water (hydroelectric), geothermal, 
wind, sun (solar), and biomass.

The U.S. consumes about 1.053 billion tons of coal each year, using about 92% of it for generation of electricity.
Source: EIA

Coal
1,517,203
37.4%

Other
29,896
0.7%

Natural Gas
1,230,708
30.4

Nuclear
769,331
19.0%

Hydro
276,535
6.8%

Wind and
Other
Natural
Resources
218,787
5.4%

2012 Net
Generation

by Fuel
Source

(Gigawatt-Hours)

Source: Energy Information Administration
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What	to	use?
What	to	choose?

Utility companies generally rely on a 
wide variety of fuel sources to generate 
electricity. This is known as the “fuel mix” or 
“portfolio.” A diverse fuel mix helps ensure that, in the event of fluctuating 
future fuel prices, new electric technologies, limited fuel supplies, or changing 
regulatory/environmental policies, electric utilities can still reliably and 
economically serve their customers. 

A variety of factors come into play when electric utilities determine which 
fuels to use for generating electricity. The most important considerations are 
price, availability, and reliability. Energy policies adopted by the federal and 
state governments that promote certain types of fuels also influence the fuel 
choices made by electric utilities. Other factors to consider include power 
plant usage — meaning if it will be used 24/7 (baseload) or only when needed 
(peaking), and any environmental concerns. 
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Type of Generation Typical Duty Fuel

Single-Cycle Combustion Turbine Peaking Natural Gas

Combined-Cycle Combustion Turbine Intermediate-Baseload Natural Gas

Coal (Supercritical Pulverized) Baseload Coal

Integrated Gasification Combined Cycle (without CO2 Capture) Baseload Coal

Integrated Gasification Combined Cycle (with CO2 Capture) Baseload Coal

Nuclear Baseload Nuclear

Wind Intermittent    

Solar  Intermittent

Characteristics	of	Electricity	Generating	Technologies

What	are	the	challenges	facing	each	fuel	source?
Coal: Coal-fired power accounts for more than 37 percent of the electricity 
generated in the U.S., and continues to 
be the nation’s primary domestic energy 
resource. It remains a valuable and cost-
efficient fuel for baseload generating 
plants. According to the U.S. Energy 
Information Administration, in 2011, 
the U.S. had the world’s largest known 
recoverable coal reserves, about 
258.6 million tons. In the last several 
years, however, coal as a fuel source 
has been facing increasing scrutiny 
on both the environmental and regulatory fronts. The 
ability to obtain the state and federal government permits needed to build coal-
fired plants is becoming increasingly difficult.

Nuclear: Nuclear power accounts for about 19 percent of the total 
electricity generated in the U.S. Despite societal and political concerns about 
the use of nuclear power, this zero-emitting fuel source could play a greater 
role in helping to meet America’s growing demand for electricity and lessen 
its dependence on fossil fuels. Building a new nuclear plant could take upwards 
of 20 years and they are also very costly to build. The U.S. currently has 65 
nuclear power facilities with a total of 104 nuclear reactors. MRES currently 
contracts for 33 megawatts of nuclear power.
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Natural gas: Natural gas currently accounts for more than 30 percent 
of the nation’s total electricity generation and that percentage is expected to 
increase in the years to come. In addition to its traditional use as a peaking 
resource, many utilities are foregoing new coal plants in favor of natural gas 
as a baseload resource. More than 60 percent of the new electric generating 
capacity planned for the next several years will be fueled by natural gas. Natural 
gas power plants typically are less expensive and take a shorter time to build 
than coal or nuclear plants and they emit fewer pollutants than other fossil-fuel 
plants. However, they may be less economical to operate as baseload facilities 
for a number of reasons, including volatile fuel price fluctuations, environmental 
and infrastructure constraints such as pipeline capacity, and drilling, production, 
and transportation regulations. Also, during winter peak hours, natural gas use 
for home heating usually has priority over electricity generation.

The U.S. has about 3 percent of the world’s proven natural gas reserves. In 
2011, the most recent year for which data was available, the U.S. imported 
more than 14 percent of the natural gas it used, most of that from Canada.

In order to import natural gas from countries other than Canada or Mexico, 
the natural gas must be converted to Liquified Natural Gas (LNG). LNG 
requires special import terminals to transfer the LNG from tanker ships to 
natural gas pipelines. The siting of LNG import terminals in the U.S. has been 
contentious due to the potentially hazardous and explosive nature of LNG, as 
well as environmental concerns.

Three Types of Power PlantsBaseload power plant - 
A power plant that generates power continuously to supply most of the energy needed by utility customers. Usually runs 24/7. Fuel sources typically in-clude coal, natural gas, nuclear, or hydropower because they are the most cost-efficient. 

Intermediate power plant - A power plant that may run during non-load seasons, and around the clock dur-ing a peak-load season, such as the middle of summer. If needed, produces most of its electricity during the day to meet high demand. Typically powered from natural gas.

Peaking power plant -
A power plant that may run when there is a high demand for power, such as in the summer months, when air conditioners are on. Typically powered from natural gas or diesel fuel, and can be “online” quickly.
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Hydropower: Hydropower, which generates electricity from falling 
water, ranks as the most common source of renewable energy used to 
generate electricity and accounts for 6.8 percent of total U.S. electricity 
supply. Hydropower is the most efficient way to generate electricity and 
it does not emit pollutants. Rain and snowfall continually replenish the 
resource. Among MRES member utilities, hydropower from the federal 
government’s Western Area Power Administration, accounts for more than 
40 percent of their wholesale electricity needs. In addition, MRES is planning 
to build a hydroelectric plant of its own that will add 36.4 megawatts of firm 
capacity to our generating portfolio.

Hydropower has its own set of unique challenges – dams can change the 
existing environment by impacting water flow and quality, and can affect 
local natural habitats. Prolonged droughts that reduce water flow and, in 
turn, hydroelectricity production, can significantly impact electric rates. 
Hydropower also is a limited resource that cannot meet all of the electrical 
needs of our country.

Wind: Wind is the fastest-growing renewable energy source in our 
country. According to the American Wind Energy Association (AWEA), the 
U.S. wind energy industry installed 35,640 megawatts of new wind resources 
from 2007 through 2011. That brought the nation’s total wind power 
capacity to almost 47,000 megawatts. MRES currently has 82.4 megawatts of 
wind-generated electricity in its generation portfolio.

Like hydropower, wind does not emit greenhouse gases, but our country 
cannot rely on wind alone, because it is an intermittent source of power, and 
it cannot be stored. Because wind generation is intermittant, it needs to be 
supplemented with another resource, usually natural gas, that can operate 
when the wind is not blowing. Wind energy plants, in general, are expensive 
to build and operate when compared with traditional coal and natural gas 
power plants.
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Source: EIA

Solar: Solar is gaining ground in the United States, particularly in the 
Southwest, where there is ample sunshine and vast areas of unoccupied land. 
Like wind, solar is intermittent and requires thermal generation for backup. 
Solar photovoltaic generation also requires land — about five acres for one 
megawatt of solar capacity.

How	is	electricity	delivered?
Electricity cannot be stored, although some storage technologies are being 
researched. At this time, however, techniques would be highly inefficient and 
costly. Once electricity is generated, it must be delivered from the power 
plant through miles of high-voltage transmission lines and then distribution 
lines until it reaches the consumer — be it an industry, small business or 
home.  The chart below demonstrates this process. 
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These transmission and distribution 
lines, and substations, are 
interconnected by means of a 
national “power grid” that is 
intended to efficiently and reliably 
deliver electricity.  Transmission 
and generation owners coordinate 
with each other, as well as with 
independent system operator 
organizations and federal power 
marketing agencies, to efficiently 
manage the balanced flow of 
electricity across the U.S. 

Transmission=the	movement	of	large	amounts	of	high-voltage	electricity.	Generally	from	a	power	plant	to	a	substation.	Lines	are	generally	overhead.
Distribution=the	electrical	lines	that	move	lower	voltage	electricity	from	substations	to	customers.	Lines	can	be	overhead	or	underground.

Transmission=the	movement	of	large	amounts	of	high-voltage	electricity.	Generally	from	a	power	plant	to	a	substation.	Lines	are	generally	overhead.
Distribution=the	electrical	lines	that	move	lower	voltage	electricity	from	substations	to	customers.	Lines	can	be	overhead	or	underground.

Substation=a	high-voltage	electric	facility	that	is	used	to	switch	generators,	equipment,	and	circuits	or	lines	in	andout	of	the	system.
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Demand	and	conservation.	How	both	play	a	role.
Americans and business and industry continue to use increasing amounts of 
electricity.  However, sales of electricity over the next 25 years is expected to 
grow at a slower rate than it has in previous periods.  According to a projection 
by the U.S. Energy Information Administration, electricity sales will increase by 
about 25 percent over the next 25 years.

How	has	your	household’s	electricity	usage	changed?

Consider that the average home in the U.S. was about 37 percent larger in 2010 than it was 
in 1980. That typically would mean more energy use in our daily lives – more lighting, more 
(and sometimes bigger) appliances, and more electronic devices. However, homes and many 
of these devices that use electricity have become much more efficient and electricity use, 
while continuing to grow, is not growing as fast as it was in the past several decades.

By	the	numbers

Energy conservation vs. energy efficiency…

Conservation = Cutting back or reducing the electricity you use simply by 

using equipment less. Some conservation methods can reduce productivity, 

while others, such as turning down thermostats can affect comfort.

Efficiency = Using a new technology or new piece of equipment that uses 

less energy because of technological advances, such as replacing your 

incandescent bulbs with energy-saving compact fluorescent bulbs or LED’s.

24	The number of consumer electronic devices owned by the 
average U.S. household in 2012, compared to 10 consumer electronic 
devices owned by the average household in 1990. (Consumer Electronics 

Association)

54	The percentage of American homes that owned three or more 
TVs in 2009, compared to the one TV set owned by 57 percent of 
households in 1975. (The Nielsen Company)

81	The percentage of U.S. homes that owned a personal computer 
in 2010, compared to 36 percent in 1995. (U.S. Census Bureau)

85	The percentage of American households that owned at least one 
DVD player in 2012. (The Nielsen Company)
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The electric utility industry is meeting the electric power needs of its customers 
today, but many within the industry are playing a more active and aggressive role in 
helping those customers find ways to save energy and control their energy costs. 
New resource development is important to meet growing needs, but we also 
know that efficient use of energy is a resource in its own right.

What	are	the	challenges	ahead?
The electric utility industry faces a wide range of challenges as it tries to ensure 
that people and businesses have the electricity they need at a price they can afford. 
Among those challenges are ever-increasing concerns about climate change and 
greenhouse gases, aging and increasingly inadequate transmission, volatility of fuel 
and construction costs, shortage of qualified labor, regulatory compliance, state 
and federal renewable energy objectives and standards, and the cost and lengthy 
process for gaining regulatory approvals for generation and transmission projects.

 
Acronym	Guide	for	Commonly	Used	Terms	in	the	Utility	Industry

Amp: Stands for ampere, the basic unit of electric current.  

APPA: American Public Power Association. Trade association for municipal utilities and municipal 
power agencies in the United States.   www.publicpower.org/.  

BES: Bright Energy Solutions®. BES is a unique portfolio of energy efficiency cash incentive 
programs aimed at helping residential and business customers to save energy and save money by 
utilizing more efficient lighting, appliances, and other electric equipment. BES provides rebates to 
homeowners and businesses that install various types of approved energy-efficient equipment.   www.
brightenergysolutions.org. 

CapX 2020: Capacity Expansion by the Year 2020.  A group of utilities, including MRES, that is 
strengthening transmission infrastructure in the Upper Midwest to accommodate projected increased 
demand for electricity.   www.capx2020.com/.  

DG: Distributed Generation. Generally the generation of electricity from smaller resources spread 
throughout the area of the load, rather than a single, large central-station generating plant that relies 
heavily on high-voltage transmission lines (HVTLs) to distribute electricity.  Both DG and central-
station power have significant impacts on HVTLs.

DOE: U.S.  Department of Energy.   www.energy.gov/.  

DR and CDR: Demand Response and Coordinated Demand Response. Demand response is the 
shifting of demand for electricity to non-peak periods, or reducing electricity use during periods of 
high use or peak times to help prevent strain on an electric system or to avoid higher electricity 
prices. Coordinated demand response is a DR program that can work across a number of electric 
systems that are connected to a single load-control monitoring and management system. Missouri 
River Energy Services offers its members the opportunity to participate in a CDR effort called “Get 
the Load Down®,” which is part of its Bright Energy Solutions® program.  

DSM: Demand-Side Management. Includes both conservation measures aimed at reducing electric 
demand- and load-management efforts to regulate time-of-use.  Also referred to as energy efficiency, 
or in Minnesota, CIP (Conservation Improvement Program).  
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EIA: Energy Information Administration.  A division of the federal DOE that provides  national 
energy statistics.  www.eia.doe.gov/.  

EPA: U.S.  Environmental Protection Agency.  www.epa.gov/.

FERC: Federal Energy Regulatory Commission.  www.ferc.gov/.  

GW: Gigawatt. 1,000 megawatts (MW) or 1,000,000 kilowatts (kW).  

HVTL: High-Voltage Transmission Line. In general, a line with a capacity of 100 kV or more.

IGCC: Integrated Gasification Combined Cycle.  A technology that turns coal into gas.

kV: Kilovolt.  The basic measurement of electric transmission line carrying capacity.

kW: Kilowatt. 1,000 watts.

kWh: Kilowatt-hour.  The consumption of one kW of electricity over one hour.

Load Management: Efforts to regulate the amount of energy consumed at a given point in time.  
Load-management programs include air-conditioner and water-heater controls that cycle the run-
time of the appliance.

MISO: Midcontinent Independent System Operator.  The organization managing the purchase 
and sale of transmission rights, and managing congestion through an interstate transmission grid; 
it can be thought of as a “market” in which utilities buy and sell power from one another.  The 
MISO footprint currently includes all or part of Kentucky, Illinois, Indiana, Iowa, Manitoba, Michigan, 
Minnesota, Missouri, Montana, North Dakota, Ohio,  South Dakota, and Wisconsin.  MISO is the 
entity that must approve transmission interconnection requests any time a source of generation, 
whether a 600 MW coal plant or a 2 MW wind turbine, wants to connect to the grids.  www.
midwestiso.org/home.

MW: Megawatt. 1,000 kilowatts (kW) or 1,000,000 watts.

MWh: Megawatt-hour. 1,000 kilowatt-hours (kWh).

NERC: North American Electric Reliablity Corporation.  A self-regulatory organization protecting 
the adequacy, reliablity, and security of the bulk electric system.  www.nerc.com/.

PURPA: Public Utility Regulatory Policies Act of 1978.  Pub. L. 95-617.  caselaw.lp.findlaw.com/
casecode/uscodes/16/chapters/46/sections/section_2601.html.

RES: Renewable Energy Standard.  A required minimum amount of renewable energy in a utility’s 
generation portfolio.

V: Volt.  The basic unit of electric potential.

W: Watt.  The basic unit of power or rate at which work is done.

WAPA: Western Area Power Administration.  The federal entity responsible for marketing 
power generated in the upper Midwest by the hydroelectric dams on the Missouri River.  www.
wapa.gov/.
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