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Aim
● Nuclear rise and fall affected coal, nat 

gas & ren
● Nuclear accidents left long lasting 

impacts
● Crises & renewables 



  

Reading List
● Confronting Nuclear Risks: Counter-Expertise as Politics within the French Nuclear 

Energy Debate, Nature and Culture, September 2008, Sezin Topçu, DOI: 
10.3167/nc.2008.030205

● Producing Power: The Pre-Chernobyl History of the Soviet Nuclear Industry, Sonja D. 
Schmid, 2015, Chapter 5. Chernobyl: From Accident to Sarcophagus

● Myths and representations in French nuclear history:The impact on decommissioning 
safety, Christophe Martin, Aurélien Portelli, Franck Guarnieri, https://hal-mines-
paristech.archives-ouvertes.fr/hal-00868830

● The politics of Nuclear Energy in Western Europe, Edited by Wolfgang C.Müller, Paul W. 
Thurner, Chapter 6. Nuclear Politics in France: High Profile Policy and Low-Salience 
Politics by Sylvain Brouard and Isabelle Guinaudeau

● The paralysis in Energy Decision Making: European Energy Policy in Crisis, Malcolm 
Grimston, 2016, Chapter 3.9. The Accidents – Chernobyl, Fukushima and Three Mile 
Island



  

Today

https://www.bbc.com/news/world-middle-east-48011496



  

https://www.brookings.edu/blog/up-front/2013/12/18/sixty-years-of-atoms-for-peace-and-irans-nuclear-
program/

Iran timeline
● 8 Dec 1953 – Eisenhower "Atoms for Peace"
● 1957 Iran nuclear program started
● 1967 US supplied Iran 5 MW nuclear research 

reactor
● 1975 Atomic Energy Organization of Iran concluded 

an agreement with MIT to provide specialized training
● 1976 Shah increased budget from $31m to  $1B



  

What is EPR?

https://www.epri.com/#/pages/product/3002014979/?
lang=en-US



  

North Korea

https://www.epri.com/#/pages/summary/000000003002014979/?lang=en-US
https://www.independent.co.uk/news/world/asia/north-korea-emp-strike-us-claim-kim-jong-un-attack-west-trump-
a7725121.html



  

Japan – Post Fukushima (I)

https://www.iea.org/media/workshops/2019/nuclear/Session2.2_Hideki_Masui.pdf



  

Japan – Post Fukushima (II)

https://www.iea.org/media/workshops/2019/nuclear/Session2.2_Hideki_Masui.pdf



  

Japan – Post Fukushima (III)

https://www.iea.org/media/workshops/2019/nuclear/Session2.2_Hideki_Masui.pdf



  

Japan – Electricity Market 
Reform

https://www.iea.org/media/workshops/2019/nuclear/Session2.2_Hideki_Masui.pdf



  

2011 price forecasts

https://timera-energy.com/european-gas-pricing-dynamics/



  

Daily spot gas prices

https://energypolicy.columbia.edu/research/report/they-might-be-giants-emerging-lng-importers-are-reshaping-
waterborne-gas-market



  

Historical and forecast global capital expenditure in LNG facilities, 2010–2019

https://www.spe.org/en/print-article/?art=53



  

Crude demand

https://www.researchgate.net/publication/315702017_Impact_of_the_Fukushima_Nuclear_Disaster_on_the_Oil-Consuming_Sectors_of_Japan



  

Coal price

https://www.sourcewatch.org/index.php/Annual_Japan_-_Australia_thermal_coal_negotiations

https://www.gulf-times.com/story/477374/As-Japan-s-oil-gas-power-use-stalls-coal-imports-h



  

Fukushima catalyzed Energiewende

● 2000 : SDP & Greens abandon nuclear
● 2010 : Merkel decided to roll back
● After Fukushima

– Phase out as of 2022

https://www.thelocal.de/20160311/five-years-after-fukushima-germanys-energy-transition-still-faces-challenges



  

Nuclear and Germany

https://www.resilience.org/stories/2017-06-22/germany-shows-its-worth-fighting-for-energy-democracy/



  

Nuclear shutdown

https://www.dailymail.co.uk/sciencetech/article-1392359/Germany-pledges-nuclear-shutdown-2022-following-Fukushima-disaster.html



  

Global Nuclear Generation 
Capacity

https://www.carbonbrief.org/analysis-the-legacy-of-the-fukushima-nuclear-disaster



  

China nuclear power plant

http://www.world-nuclear.org/information-library/country-profiles/countries-a-f/china-nuclear-power.aspx



  

What is decay heat?
● When all control rods are inserted, reactor is shutdown, 

power drops to 7% in 1 second
● " The power does not drop to zero because of the 

radioactive isotopes that remain from the prior fissioning of 
the fuel.  These radioactive isotopes, also called fission 
products, continue to produce various types of radiation as 
they decay, such as gamma rays, beta particles, and alpha 
particles.  The decay radiation then deposits most of its 
energy in the fuel, and this is what is referred to as decay 
heat. "

https://mitnse.com/2011/03/16/what-is-decay-heat/



  

Decay Heat

https://mitnse.com/2011/03/16/what-is-decay-heat/

The decay heat drops off very 
slowly after about 1 day where 
the decay power is already 
below 1% of the operating 
power of the reactor.  After a 
year the decay power is about 
0.06% of the operating power 
of the reactor.

If the decay heat is not 
removed then the reactor fuel 
begins to heat up and 
undesirable consequences 
begin as the temperature rises 
such as rapid oxidation of the 
zircaloy cladding (~1200C), 
melting of the cladding 
(~1850C), and then the fuel 
(~2400-2860C).



  

Three Mile Island
● Movie "The China Syndrome"

– 16 March 1979 : "a nuclear meltdown 
scenario"

● 28 March 1979 : Three Mile Island



  

TMI 

https://archive.nytimes.com/www.nytimes.com/gwire/2009/03/27/27greenwire-three-mile-island-still-haunts-us-reactor-indu-
10327.html

https://www.philly.com/business/what-happened-to-three-mile-island-nuclear-waste-after-the-accident-20190414.html



  

Chernobyl - Rods

Producing Power: The Pre-Chernobyl History of the Soviet Nuclear Industry, Sonja D. Schmid, 2015



  

VVER - RBMK

Producing Power: The Pre-Chernobyl History of the Soviet Nuclear Industry, Sonja D. Schmid, 2015



  

Radiance of France

● De Gaulle believed in a strong state,national 
planning, and large-scale technological projects.

● "Gaulle returned to power: "We are in the epoch 
of technology," declared the general on one 
occasion. "A State does not count if it does not 
bring something to the world that contributes to 
the technological progress of the world."

The radiance of France, Gabrielle Hecht, 1998



  

A Technological nation
● Nuclear Cathedrals
● Nuclear Castles

The radiance of France, Gabrielle Hecht, 1998



  

Chronology

The politics of Nuclear Energy in Western Europe, Edited by Wolfgang C.Müller, Paul W. Thurner



  

France ? 

The politics of Nuclear Energy in Western Europe, Edited by Wolfgang C.Müller, Paul W. Thurner



  

Nuclear Energy Policy

The politics of Nuclear Energy in Western Europe, Edited by Wolfgang C.Müller, Paul W. Thurner



  

France 2018

https://www.nytimes.com/2018/08/28/world/europe/france-environment-minister-nicolas-hulot.html



  

France 2019

https://www.reuters.com/article/us-france-energy/new-french-energy-law-puts-off-difficult-climate-decisions-idUSKCN1S61X1



  

Study: Adding power choices reduces cost 
and risk of carbon-free electricity 

http://news.mit.edu/2018/adding-power-choices-reduces-cost-risk-carbon-free-electricity-0906



  

Videos
Three Mile Island, Nuclear Power Plant Accident: March 28, 1979

https://www.youtube.com/watch?v=eGI7VymjSho

Three Mile Island Documentary: Nuclear Power's Promise and Peril | 
Retro Report | The New York Times

https://www.youtube.com/watch?v=_0P9S4F4KpQ

What Caused the Catastrophic Nuclear Accident in Chernobyl?

https://youtu.be/tFo_0eEt1IY?t=217

Zero Hour: Disaster at Chernobyl Discovery Channel (2004)

https://youtu.be/ITEXGdht3y8?t=1140

https://www.youtube.com/watch?v=eGI7VymjSho
https://www.youtube.com/watch?v=_0P9S4F4KpQ
https://youtu.be/tFo_0eEt1IY?t=217
https://youtu.be/ITEXGdht3y8?t=1140
https://youtu.be/ITEXGdht3y8?t=1140


  

Questions

● barissanli.com
● @barissanli
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