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Overview

• U.S. Energy and Electricity Context

• Electricity generation

• Transmission, distribution, and rural electric cooperatives

• Utilities, bills, and rate structures

• Policy as a driver for clean energy

• Energy justice

• Mythbusters are sprinkled throughout
• Renewable energy works even at night and when the wind doesn’t blow.
• Wind power does not cause cancer.
• Wildlife and wind power – clean energy is better for birds and bats.
• Domestic vs. international manufacturing
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The U.S. Energy Picture
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Measuring Electricity – kW and kWh

• Examples in your house

• A watt, kilowatt, megawatt (W, kW, MW) is how much energy is  
flowing or needs to flow, to power something

is the quantity – how much power you• A kilowatt-hour (kWh)  
used over a period of time.

One kilowatt-hour of electricity is enough to:

• Work on a laptop all day

• Watch television for 3 hours (plasma)

• Vacuum for one hour 5



Capacity Factor

Ratio of actual electrical energy output over a given period of time to  
the maximum possible electrical energy output over that period. The  
time the power plant is not producing power can be due to routine  
maintenance, outages, the wind not blowing, power not needed, etc.

For a land-based wind farm, it’s typically 35-50%.  

Coal plants’ typical capacity factors are about 60-70%.

Natural gas plants’ typical capacity factors are about 50-60%.
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50% Capacity Factor Examples

Over the course of one Day

Wind Farm - Capable of Producing 100 MW of power.  24 hours at 100% would produce 2,400 

MWh

• Operates at full capacity from 9PM to 9AM – produces 1,200 MWh (50%)

Over the course of one month

Natural Gas Plant - capable of producing 100 MW of power.  720 hours/mo - 72,000 MWh

• Runs at full capacity for 10 days : 24,000 MWh

• Shuts down for maintenance for 5 days 0 MWh

• Runs 8 hours/day for 15 days – 12,000 MWh

Over the course of one year

Coal Plant – capable of producing 100 MW of power.  8760 hours/year – 876,000 MWh

• Runs at full capacity for 4 months – 292,000 MWh

• Runs 6 hours/day for 4 months (730 hours) – 73,000 MWh

• Runs 12 hours/day for 2 months (730 hours) - 73,000 MWh

• Shuts down for maintenance for two weeks every three months (offline for 2 months)



Mythbusters

Wind and solar energy do not  
need a gas plant or anything else  

as “back-up.”

Wind power reliably provides more than 20% of the electricity in Iowa,  

Oklahoma, Kansas, North Dakota, South Dakota and Maine.



Power Plants – Baseload and Peak Load
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Renewable Energy refers to a naturally reoccurring  

energy source. A source that isn’t naturally depleted.

• Wind

• Solar

• Biomass/biogas

• Hydropower

• Geothermal

• Ocean Energy (marine hydrokinetic)

Clean Energy resources are non-polluting with negligible  

emissions and minimal negative externalities.

• Renewable energy

• Nuclear Energy

• Hydrogen

• Energy Efficiency

Many energy resources can be classified as both:  

Renewable Energy and Clean Energy

Renewable Energy Clean Energy



Fossil Fuels and 
Human Health
Most air pollution 

comes from energy 

use and production

• Chemicals and gases released from  fossil fuel burning 
cause increased  pollutants, air pollution, water  
pollution, mold, allergies, lung  disease, and premature
death.

• Soot - Particulate Matter - People  who live in high 
“PM 2.5” cities have  more heart attacks, depressed 
lung  function, worse asthma, and overall die younger
than people who  breathe cleaner air.

Jingjinji, China – most pollution comes from coal-burning (Christine Ottery)
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Mythbusters – Wind and Avian Species

.

Wind turbines don’t kill nearly as 
many birds as windows, cars, or  
cats do. 

Clean energy is much better for 
birds than energy from fossil fuel, 
which is why Audubon Society 
supports wind power.

Researchers are designing 
technology to detect and deter 
birds and  and to quickly shut 
down turbines.

Resources on this issue: American Wind Wildlife Institute; Dept of Energy’s WINDExchange

https://windexchange.energy.gov/projects/wildlife

https://windexchange.energy.gov/projects/wildlife


Mythbusters

Wind energy does not make you  
sick* or give you cancer.

*Some people feel annoyed or stressed by wind turbines.



How Utilities Make Money
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Distribution and Distributed Energy Resources
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Source for utility-scale solar photo: Albuquerue Journal IPTC Metadata. For utility-scale wind: Dennis Schroeder, NREL



Rural America – Electric Cooperatives

• 900 electric  

cooperatives in 47  

states serve 42  

million people (13%  

of US population).

• Service territory  

covers 75% of the  

US land area.

• Distribution G&T  

cooperatives own  

assets worth $175  

billion.

• Co-ops employ  

71,000 people.
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The Transmission System – The Grid

• State public utility commissions (PUC, PSC)  
regulate generation, generating companies  
(like utilities), transmission, and retail  
electricity rates.

• FERC regulates wholesale electricity  
transactions and interstate transmission of  
electricity, gas and oil. It also provides  
hydropower licensing.

• Balancing areas – bigger is better
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Useful to know…

• Investor-owned utilities (IOUs) – regulated company that delivers electric power

• Electric cooperatives (“co-ops”) – typically a distribution company that buys from a  
wholesale generation and transmission association. Rural America is mostly powered  
by co-ops. Some cities and towns are also powered by co-ops.

• Municipalities (“munis”) – City-owned electric company

• Independent Power Producers (IPPs) – company that owns facilities to generate  
electric power and sells it to utilities and end users (customers).

• Federal Energy Regulatory Commission (FERC)

• Qualifying Facilities (QFs) – facilities certified by FERC to sell power

• Regional Transmission Organizations (RTOs) - electric power transmission system  
operator which coordinates, controls and monitors a multi-state electric grid

• Independent System Operators (ISOs) - system operator which coordinates, controls  
and monitors a multi-state electric grid (almost the same as RTO)



Understanding the Duck

• Fatten the Duck?

• reduce minimum  
generation

• Flatten the Duck?

• load shifting
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Policy Drives Innovation and Clean Energy
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Understanding

the Residential

Electricity Bill

Residential Bills – generally Fixed Charges, Taxes  
and Distribution and Energy Charges. Additional  
charges might include energy efficiency  
programs, renewable energy programs, franchise  
fees…
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Residential  

Electricity Bill

Different potential rate  
structures to achieve certain  

objectives
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Demand Charges
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Energy Management and Demand Charges
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Rates vs Bills: More expensive  

electricity doesn’t mean you  

pay more per month.

• Massachusetts had the 4th highest electricity rates but ranks among  
the lowest in bills (36th). Massachusetts is ranked 1st in the country in  
energy efficiency by American Council for an Energy-Efficient  
Economy (ACEEE).

• California had the 7th highest rates but ranks among the lowest in  
bills a (15th). California is ranked 2nd in energy efficiency by ACEEE.

• Louisiana has the 2nd lowest rates but is ranked 34 of 50 when  
comparing electricity bills. Louisiana is ranked 47th by ACEEE in terms  
of energy efficiency.

• Mississippi has the 15th lowest rates but has the 10th highest bills. It  
was ranked 44th by ACEEE in terms of energy efficiency.

RATES

BILLS

https://database.aceee.org/state-scorecard-rank 27



Mythbusters – Wind

The majority of wind turbine components are
manufactured in the United States.



Energy Justice
During this transition, we need an equitable approach.

9



Thank you. Questions?

Tom Plant  

Suzanne Tegen
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Extra slides



Hydropower
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