
ENERGY 790.03 – Special Topics in Energy: Transformation of the U.S. Electric Power Sector 
 

Fall, 2018  
Duke University  

 

Credit hours/meting time: 1.5 credit hours, 11:45 – 1:00 Wednesdays 

Location:                      Bio Sci 154 
Course format:           Lectures, classroom discussion, interactive exercises, policy projects   

 
Instructors: 
 
Norman Bay: Former Chair, Federal Energy Regulatory Commission; Non-resident Senior Fellow, Duke 
University Energy Initiative and Nicholas Institute for Environmental Policy Solutions 

(Nbay@willkie.com)  
  
Kate Konschnik: Director, Climate and Energy Program, Nicholas Institute for Environmental Policy 
Solutions; Senior Lecturing Fellow, Duke Law School. (katherine.konschnik@duke.edu)  
 
Brian Murray: Director, Duke University Energy Initiative; Research Professor, Nicholas School of the 
Environment. (Brian.Murray@duke.edu)  
  
Jim Rogers: Former CEO, Duke Energy; Board of Advisors, Nicholas Institute for Environmental Policy 
Solutions; Non-resident Senior Fellow, Duke University Energy Initiative. 
 
 
Teaching Assistant: Jackson Floum (jackson.floum@duke.edu ) 
 

Aims and Objectives:  
 
This seminar course will explore power sector trends, from displacement of baseload coal plants by 
natural gas and renewables, to electrification, de-centralization, decarbonization, digitization, and 
resilience. Instructors will place these trends in historical context and describe state and federal policies 
and regulations; emerging and increasingly affordable technologies; and evolving customer demands 
that are driving fundamental changes on the grid. Students will employ critical thinking skills to evaluate 
policy alternatives and envision the grid of the future.  Through robust class discussion and three policy 
projects, students will gain a deeper understanding of the legal and economic underpinnings of the 
industry, craft arguments for and against new policy proposals, and forge creative strategies to ensure 
an affordable, reliable, and increasingly clean power supply. 
 
Evaluation criteria:  
 
Assignment 1: 25% 
Assignment 2: 25% 
Assignment 3: 30%  
Class participation: 20%  
 

https://energy.duke.edu/news/former-ferc-chairman-appointed-duke-university-senior-fellow
mailto:Nbay@willkie.com
https://nicholasinstitute.duke.edu/about/people/kate-konschnik
mailto:katherine.konschnik@duke.edu
https://energy.duke.edu/leadership-staff/brian-murray
mailto:Brian.Murray@duke.edu
https://rubensteinfellows.duke.edu/fellow/jim-rogers/
mailto:jackson.floum@duke.edu
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Readings:  
 
There is no textbook assigned for the class, but here are a few recommended sources that will provide 
relevant background material. Available on Amazon. Limited preview available on Google Books. Not 
required, purchasing is optional. 

 Bakke, Gretchen.  2016. The Grid: The Fraying Wires between Americans and our Energy Future. 
New York, NY : Bloomsbury USA, an imprint of Bloomsbury Publishing Plc. 

 Amory Lovins, Reinventing Fire (2011) 

 Peter Fox-Penner, Smart Power:  Climate Change, the Smart Grid, and the Future of Electric 
Utilities (2010). 

The following reports provide sectoral overviews, for the US and globally, that are publicly available and 
can be downloaded from the web for free 

 US Department of Energy. 2015. United States Electricity Industry Primer. Office of Electricity 
Delivery and Energy Reliability, U.S. Department of Energy DOE/OE-001 

https://www.energy.gov/sites/prod/files/2015/12/f28/united-states-electricity-industry-
primer.pdf 

 International Energy Agency (IEA): Status of Power Sector Transformation: 2017 (takes a global 
view but has plenty of relevance for the US transformation).    
(https://www.iea.org/publications/freepublications/publication/StatusofPowerSystemTransfor
mation2017.pdf ) 
 

 MIT, Utility of the Future (2016), available at https://energy.mit.edu/wp-
content/uploads/2016/12/Utility-of-the-Future-Full-Report.pdf.  

 
We also recommend you sign up for (free) daily email updates from Utility Dive 
(https://www.utilitydive.com/),  
 
 
Individual readings will be assigned for each class session, as indicated below.   
 
 
 
Part 1 Foundational Classes:   
 
The course will begin with four foundational classes describing the sector today and its historical roots, 
touching on the evolution of electric power from an unregulated service to one governed by municipal, 
then state authority, and then onto federal regulation and the creation of competitive markets in parts 
of the country. 

https://www.energy.gov/sites/prod/files/2015/12/f28/united-states-electricity-industry-primer.pdf
https://www.energy.gov/sites/prod/files/2015/12/f28/united-states-electricity-industry-primer.pdf
https://www.iea.org/publications/freepublications/publication/StatusofPowerSystemTransformation2017.pdf
https://www.iea.org/publications/freepublications/publication/StatusofPowerSystemTransformation2017.pdf
https://energy.mit.edu/wp-content/uploads/2016/12/Utility-of-the-Future-Full-Report.pdf
https://energy.mit.edu/wp-content/uploads/2016/12/Utility-of-the-Future-Full-Report.pdf
https://www.utilitydive.com/
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AUGUST 29 – Class 1.  Introduction to the U.S. Power System. [Lead: Brian Murray] 
 
This class will describe the power system we have today, defining its current structure and recent trends 
in generation mix, and how public policies over time have driven this. It will describe the various 
producers in the power sector (e.g., vertically-integrated Investor-Owned Utilities (IOUs), holding 
companies and Independent Power Producers (IPPs), rural electric coops, municipal utilities, and new 
entrants such as energy efficiency aggregators), primary uses and users of power, the transmission and 
distribution (T&D) network, and the key market and regulatory pressures at play.  
 
This class will also touch on recurring themes for the course: 

 Fundamental grid changes and challenges– including major course themes of de-centralization, 
digitization, decarbonization and resilience; 

 The need to apply inter-disciplinary expertise to address these challenges; and 
 
Recommended readings:  
 
Department of Energy (2015) (see above) – Ch 1-4 (pp 1-39) 
 
IEA (2017) (see above) - Chapter 2.  

(https://www.iea.org/publications/freepublications/publication/StatusofPowerSystemTransfor
mation2017.pdf ) 
 
Peruse various sources of electric power sector data for U.S. from:   
 
U.S. Energy Information Administration (EIA) 
https://www.eia.gov/electricity/ 
 
Edison Electric Institute 
http://www.eei.org/resourcesandmedia/industrydataanalysis/industrydata/Pages/default.aspx 
 
 
SEPTEMBER 5 – Class 2. How did we get here? Part I. [Lead: Kate Konschnik] This class will explore the 
beginnings of the power sector in the U.S. and the trend from localized to interstate grids. It will 
describe the “Attleboro gap” in state regulation and key pieces of federal energy law from the 1930s, 
including most prominently the 1935 Federal Power Act. The class will relate efforts by the Roosevelt 
administration to manage the production of electricity, and finally describe the history and regulation of 
different power sector participants.  
 
Recommended readings: 
 
Thomas A. Edison, “The Dangers of Electric Lighting,” The North American Review (Nov. 1889). 
 
Roger K. Newman, Hugo Black – A Biography – Chapter 3, “The Investigator: Lobbyists and Public 
Utilities.” 
 

https://www.iea.org/publications/freepublications/publication/StatusofPowerSystemTransformation2017.pdf
https://www.iea.org/publications/freepublications/publication/StatusofPowerSystemTransformation2017.pdf
https://www.eia.gov/electricity/
http://www.eei.org/resourcesandmedia/industrydataanalysis/industrydata/Pages/default.aspx
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Aaron D. Purcell, “Struggle Within, Struggle Without: The TEPCO Case and the Tennessee Valley 
Authority, 1936-1939,” Tennessee Historical Quarterly (Fall 2002). 
 
Excerpts from the Federal Power Act 

Wasik, John F. 2015. The Merchant of Power: Sam Insull, Thomas Edison, and the Creation of the Modern 
Metropolis. Ch 6 and 8 (reserves).  

 
SEPTEMBER 12 – Class 3. How did we get here? Part II. [Lead: Norman Bay.] This class will describe the 
division of labor between state and federal regulation of the power sector. It will also describe the de-
regulatory trends of the 1990s and the creation of power markets in several regions of the country 
before the California energy crisis. The class will also delve into how power markets work.   
 
The class will not only draw distinctions between parts of the country that have or do not have 
competitive power markets, but will describe power pools, Regional Transmission Organizations (RTOs) 
and Independent System Operators (ISOs) and explain how each is managed as a distinct entity. As a 
result, as will be discussed in class, the uptake of new technologies will vary regionally, based on the 
regulatory or market framework. 
 
Recommended readings: 
 
FERC, Energy Primer:  A Handbook of Energy Market Basics 35-115 (2015), available at 
https://www.ferc.gov/market-oversight/guide/energy-primer.pdf.   

 
 
SEPTEMBER 19 – Class 4. The Utility Business Model. [Lead: Jim Rogers.] This class will focus on the 
utility business model in rate-regulated states and restructured states. How did we evolve to have 
regional monopolies providing electricity? How has that model changed in recent years? This class will 
also dig into retail ratemaking, describing the public values derived from cost-of-service ratemaking as 
well as the disincentives these traditional rate structures may create for innovation, energy efficiency, 
and distributed energy resources (DER).  
 
Recommended readings: TBD 
 

Project #1: Students should select one of the following historical developments in the power sector, and 
in a 5-page paper, describe why it was pursued, whether it has achieved its stated goals, and how the 
sector would have evolved absent this development.  
 
*Creation of competitive wholesale markets 
*State regulations conditioned on the creation of monopoly power suppliers 
*Suppression of early vehicle electrification trends 
*Creation of Rural electric cooperatives 
 
DUE OCT 3 

 
 

https://www.ferc.gov/market-oversight/guide/energy-primer.pdf
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SEPTEMBER 26 – Class 5. Rate design and the Utility Business Model. [Lead: Jim Rogers] This class will 
focus on the trends in rate design to better align utility interests with state policies and customer 
demands, including de-coupling, performance-based ratemaking, and debates over net metering and 
fixed costs.  This class will identify technologies that threaten the traditional utility business model, from 
micro-grids to DER, and identify winning business models for delivery of electricity and related products 
and services in this new era. 

Recommended readings: TBD 
 
OCTOBER 3 – Class 6. De-Carbonization of the Grid. [Lead: Brian Murray] This class covers the drivers 
for de-carbonization (international agreements, domestic federal and state policy, corporate purchasers 
of energy, consumers) and implications for the power sector. The class will describe investment 
decisions and stranded asset concerns in a carbon-constrained world, and the timeline for investing in 
and deploying decarbonization infrastructure.  
 
Scheduled guest speaker (for part of the class) – Scott Martin (Pratt ‘14), Principal at Durham-based 8 

Rivers Capital, engineer and project manager of NET Power – “a zero-emission, oxy-fueled, natural 
gas fired, recuperated Brayton cycle power system with full carbon capture and improved 
economics over current NGCC technology.”   
 
Recommended readings: 

Jenkins, J and S. Thernstrom. 2017. Deep Decarbonization of the Electric Power Sector: Insights from 
Recent Literature.  Energy Innovation Reform Project. https://www.innovationreform.org/wp-
content/uploads/2018/02/EIRP-Deep-Decarb-Lit-Review-Jenkins-Thernstrom-March-2017.pdf  

Bade, Gavin. EEI 2017: The utility sector's business case for deep decarbonization. Utility Dive (June 13, 
2017). https://www.utilitydive.com/news/eei-2017-the-utility-sectors-business-case-for-deep-
decarbonization/444873/  

Description of the NET Power technology – in resources folder 

(Supplementary).  
 

 NREL. 2017.  Electrification & Decarbonization: Exploring U.S. Energy Use and Greenhouse Gas 
Emissions in Scenarios with Widespread Electrification and Power Sector Decarbonization (deals 
with electrification of end uses, rather than decarbonization of power generation. Won’t cover 
much in class, but of broader interest) https://www.nrel.gov/docs/fy17osti/68214.pdf  

 3 articles co-authored by Murray from the Special Issue of the June, 2018 journal Energy 
Economics on an Energy Modeling Forum multi-model comparative study of decarbonization in 
the US electric power sector (in the resources folder). Of most interest to students interested in 
economic and technology modeling of the US power sector.  Will not be discussed in class.   

 

 

https://www.innovationreform.org/wp-content/uploads/2018/02/EIRP-Deep-Decarb-Lit-Review-Jenkins-Thernstrom-March-2017.pdf
https://www.innovationreform.org/wp-content/uploads/2018/02/EIRP-Deep-Decarb-Lit-Review-Jenkins-Thernstrom-March-2017.pdf
https://www.utilitydive.com/news/eei-2017-the-utility-sectors-business-case-for-deep-decarbonization/444873/
https://www.utilitydive.com/news/eei-2017-the-utility-sectors-business-case-for-deep-decarbonization/444873/
https://www.nrel.gov/docs/fy17osti/68214.pdf
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OCTOBER 10 – Class 7. Generation Mix Issues: Nuclear Power. [Lead: Kate Konschnik] Nuclear energy 
now produces 20% of electricity in the U.S., with virtually no air emissions. However, the average age of 
a commercial reactor in the United States is nearly 40. What are the air and climate consequences of 
retiring these resources? This class will cover the history of adoption of this technology, liability and 
waste issues, cost, flexibility, and re-licensing challenges. The class will also highlight economic 
competitiveness concerns and the subsidy battle underway in several states and RTOs. 

Recommended readings: 

Daniel Shea and Kristy Hartman, “State Options to Keep Nuclear in the Energy Mix,” National 
Conference of State Legislatures (Jan. 2017)  

Nuclear Regulatory Commission, Backgrounder: Reactor License Renewal. 

Oliver Morton, “The Dream That Failed,” The Economist (March 10, 2012), 
https://www.economist.com/sites/default/files/20120310_nuclear_power.pdf.  

John Nolt, “Nuclear Power, Fossil Fuels and Climate Change: The Long View,” Policy Brief 3.15, The 
Howard H. Baker, Jr. Center for Public Policy (Sept. 2015). 

Steven Mufson, “S.C. Utilities Halt Work on New Nuclear Reactors, Dimming the Prospects for a Nuclear 
Energy Revival,” The Washington Post (July 31, 2017), 
https://www.washingtonpost.com/business/economy/sc-utilities-halt-work-on-new-nuclear-reactors-
dimming-the-prospects-for-a-nuclear-energy-revival/2017/07/31/5c8ec4a0-7614-11e7-8f39-
eeb7d3a2d304_story.html?utm_term=.a47992559fe6.  

OCTOBER 17 – Class 8. Generation Mix Issues: Intermittent and Distributed Energy Resources.  [Lead: 
Norman Bay.] This class covers the growth in renewable energy in recent years, describing both the 
drivers for this growth (subsidies, market demand, falling costs) and the consequences. How do we 
operate a grid with intermittent and distributed resources? What digital technologies and practices have 
helped – or could help – to smooth out supply and demand in a more dynamic market?  

Recommended readings: 

Department of Energy, Transforming the Nation’s Electricity System:  The Second Installment of the 
QER, Chapter II, “Transforming the Nation’s Electricity System,”; Chapter III, “Building a Clean Electricity 
Future” (2017), available at https://www.energy.gov/policy/downloads/quadrennial-energy-review-
second-installment. 

International Energy Agency, Digitalization & Energy (2017), available at 
http://www.iea.org/publications/freepublications/publication/DigitalizationandEnergy3.pdf.  

 

Project #2:   TOPIC TBD 
 
DUE OCT 31 

https://www.economist.com/sites/default/files/20120310_nuclear_power.pdf
https://www.washingtonpost.com/business/economy/sc-utilities-halt-work-on-new-nuclear-reactors-dimming-the-prospects-for-a-nuclear-energy-revival/2017/07/31/5c8ec4a0-7614-11e7-8f39-eeb7d3a2d304_story.html?utm_term=.a47992559fe6
https://www.washingtonpost.com/business/economy/sc-utilities-halt-work-on-new-nuclear-reactors-dimming-the-prospects-for-a-nuclear-energy-revival/2017/07/31/5c8ec4a0-7614-11e7-8f39-eeb7d3a2d304_story.html?utm_term=.a47992559fe6
https://www.washingtonpost.com/business/economy/sc-utilities-halt-work-on-new-nuclear-reactors-dimming-the-prospects-for-a-nuclear-energy-revival/2017/07/31/5c8ec4a0-7614-11e7-8f39-eeb7d3a2d304_story.html?utm_term=.a47992559fe6
https://www.energy.gov/policy/downloads/quadrennial-energy-review-second-installment
https://www.energy.gov/policy/downloads/quadrennial-energy-review-second-installment
http://www.iea.org/publications/freepublications/publication/DigitalizationandEnergy3.pdf
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OCTOBER 24 – Class 9. Generation Mix Issues: Natural Gas. [Lead: Jim Rogers] This class will describe 
the history of natural-gas fired generation, and the fuel supply concerns raised as this fuel begins to 
dominate the power sector. The lecture and discussion will address security concerns if pipelines were 
attacked or damaged, and economic concerns about spiked demand in natural gas for heating and 
electricity. The class will lay out the different statutory framework for natural gas pipelines and the 
different types of contracts used for heating and electricity supply, and then use the 2014 polar vortex 
and 2017-18 cyclone bomb as case studies for competing demand. 
 

Recommended readings: TBD 

OCTOBER 31 – Class 10. Generation Mix Issues: Demand Response and Energy Efficiency. [Lead: Kate 
Konschnik] This class will explore demand response and energy efficiency programs offered by states, 
utilities, and other market participants around the United States. The class will identify state utility 
ratemaking practices that can encourage or discourage energy efficiency. Then, the class will address the 
use of energy efficiency as a supply side resource and the integration of demand response into power 
markets. The lecture will analyze FERC’s demand response order, the Supreme Court case FERC v. EPSA, 
and market rules for demand response. The class may include an outside speaker.  

Recommended readings: 

Adam Cooper, “Energy Efficiency Trends in the Electric Power Industry,” The Edison Foundation Institute 
for Electric Innovation (Dec. 2017). 

Christina Simeone, “Rate Decoupling: Economic and Design Considerations,” Kleinman Institute for 
Energy Policy (Apr. 29, 2016). 

Hethie Parmesano, “Rate Design is the No. 1 Energy Efficiency Tool,” The Electricity Journal (2007). 

FERC v. EPSA, 136 S.Ct. 760 (2016) 

Jim Rossi and Jon Wellinghoff, “FERC v. EPSA and Adjacent State Regulation of Customer Energy 
Resources,” Harvard Environmental Law Review (2016). 

NOVEMBER 7 – Class 11. ENERGY CONFERENCE. No regular class. [Brian Murray will coordinate a 
relevant event over the class time and require attendance.]  

NOVEMBER 14 – Class 12. Electrification of the U.S. Economy. [Lead: Norman Bay] Electrification of the 
transportation, residential heating, and commercial sectors could increase power sector demand and, if 
managed properly, reduce greenhouse gas emissions economy-wide. This combination makes 
electrification a possible point of agreement for utilities and environmental organizations. This class will 
explore electrification trends and the policy framework needed to ensure emissions reductions and 
resilience to cyber-attacks as more of our economy relies on the grid to run smoothly. 
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Recommended readings: 

Brattle Group, “Electrification:  Emerging Opportunities for Utility Growth” (2017), available at 
http://files.brattle.com/files/7376_electrification_whitepaper_final_single_pages.pdf.  

Brattle Group, “New Sources of Utility Growth:  Electrification Opportunities and Challenges” (2018), 
available at http://files.brattle.com/files/13526_new_sources_of_utility_growth_-
_electrification_opportunities_and_challenges.pdf.  

International Energy Agency, Global EV Outlook 2018 (2018), available at 
https://webstore.iea.org/global-ev-outlook-2018.  

National Renewable Energy Laboratory, Electrification Futures Study:  Scenarios of Electric Technology 
Adoption and Power Consumption for the United States ix-xviii, 1-17, 59-84 (2017), available at 
https://www.nrel.gov/docs/fy18osti/71500.pdf.  

 

Project #3: In groups of 2, students should identify “the next big thing” that they predict will hit the 
power sector, and describe the technological and policy solutions that will be needed to manage the 
disruption.  [NOTE: This could be written as a funding pitch to a venture capitalist firm or a policy pitch 
to a member of the federal or state legislature or executive branch agency.] 

 
NOVEMBER 21 – NO CLASS (THANKSGIVING BREAK) 
 
NOVEMBER 28 – Class 13. The Next Big Thing. Class Presentations on the Next Big Thing for the Grid.  
 
 

http://files.brattle.com/files/7376_electrification_whitepaper_final_single_pages.pdf
http://files.brattle.com/files/13526_new_sources_of_utility_growth_-_electrification_opportunities_and_challenges.pdf
http://files.brattle.com/files/13526_new_sources_of_utility_growth_-_electrification_opportunities_and_challenges.pdf
https://webstore.iea.org/global-ev-outlook-2018
https://www.nrel.gov/docs/fy18osti/71500.pdf

