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NUCLEAR ENERGY IS A LONG RACE



WHAT MATTERS?

Technology

Policy

Communications



TECHNOLOGY



WHAT DO WE WANT IN OUR FUTURE?

VS. 

• Water purification

• Sanitation

• Irrigation

• Heating &

air conditioning

• Vaccinations

• Pharmaceuticals

• Homes



THE ENERGY SYSTEM

www.mysolarhome.com



OPTIMIZED SYSTEMS 
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Figure 4.13. Mapping Reliability Attributes Against Resourcesiii 301 

 

Conventional generation sources—particularly hydroelectricity, combustion turbines (natural gas and 
oil), and steam turbines (oil, coal, and natural gas)—performed very well against most of PJM’s reliability 
requirements. Nuclear units are not optimized for significant flexibility or ramping capability, but do 
exhibit strong fuel assurancejjj attributes. Batteries and storage meet all flexibility requirements, and DR 
offers high flexibility and ramping management capability. Wind and solar are highly time dependent 
and do not offer fuel assurance on their own, but can offer good flexibility if they have the proper 
controls and contractual arrangements.  

The Electric Power Research Institute (EPRI) summarizes how regional grid operators use centrally-
organized markets to procure specific reliability attributes from generators: 

                                                           

iii Combined-cycle plants are included in the Natural Gas – Steam group. 

jjj Fuel assurance is the resource portfolio’s ability to access sufficient fuel to meet system needs and maintain reliability; 
aspects of fuel assurance include onsite fuel storage, as well as a generator’s access to sufficient fuel supplies through markets 
or bilateral contracts. 
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COST OF ELECTRICITY

The University of Texas at Austin

http://www.utexas.edu/


RESILIENCE

Houston, 22 December 2016 (Argus)-The North 

American Electric Reliability Corporation (NERC) 

wants to make sure utilities, power grid operators 

and federal and state policymakers understand the 

increased risk that reliance on a single fuel presents 

to dependable electric service. Because of 

limitations in how it is delivered, gas provides "just-

in-time" fuel, meaning firm transportation and dual-

fuel capability may be needed to reduce widespread 

reliability problems.

Pressure from low gas prices is also driving the 

premature retirement of US nuclear plants. That 

trend is also a concern to NERC, along with the rapid 

penetration of distributed energy resources, such as 

rooftop solar, because such resources are not under 

the control of grid operators.



Data sources: IIASA, BP (1965–2001), CDIAC,
http://cdiac.esd.ornl.gov/trends/emis/em_cont.htm

Source: N.M. Victor and J.H. Ausubel

The explanation for the persistence of decarbonisation is simple and profound. The overall

evolution of the energy system is driven by the increasing spatial density of energy

consumption at the level of the end user, that is, the energy consumed per square

metre, for example, in a city. Finally, fuels must conform to what the end user will

accept, and constraints become more stringent as spatial density of consumption rises.

Rich, dense cities accept happily only electricity and gases, now methane and later

hydrogen. These fuels reach consumers easily through pervasive infrastructure grids,

right to the burner tip in your kitchen.

My city, New York, by the way, already consumes in electricity alone on a July day

about 15 watts per square metre averaged over its entire 820 square kilometres of land,

including Central Park.

A few decades ago, some visionaries dreamed of an all-electric society. Today people

convert about 35–40% of all primary fuel to electricity. The fraction will rise, but now

even electricity enthusiasts (as I am) accept that finally not much more than half of all

energy is likely to be electrified. Reasons include the impracticality of a generating system

geared entirely to the instant consumption of energy and lack of amenability of many

vehicles to reliance on electricity. Surrendering the vision of an all-electric society is

a minor nuclear heresy.

Ultimately the behaviour of end-users drives the system. Happily, the system can thus

be rational even when individuals are not. When end-users want electricity and hydrogen,

over time the primary energy sources that can produce on the needed scale while meeting

the ever more stringent constraints that attend growth in turn will win. Economies of scale

are a juggernaut over the long run. Think, for better or worse, of Walmart stores.

Appropriately, the historical growth of world primary energy consumption over

the past 150 years shows rises in long waves of 50–60 years, each time formed around
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Figure 1 Decarbonisation as falling global carbon intensity of total world primary energy

DECARBONIZATION



EMISSIONS

http://electricitymap.tmrow.co

Live CO2 emissions of the European electricity consumption



CARBON

Exelon & Entergy: Clean Energy Heroes



WHAT ABOUT NUCLEAR?

OPINIONS



CONFIDENT EXPERTS

“It is not too much to expect that our children 

will enjoy in their homes electrical energy too 

cheap to meter, will know of great periodic 

regional famines in the world only as matters 

of history, will travel effortlessly over the seas 

and under them and through the air with a 

minimum of danger and at great speeds, and 

will experience a lifespan far longer than 

ours as disease yields and man comes to 

understand what causes him to age.”

Lewis Strauss

http://www.earth-policy.org/plan_b_updates/2013/update116



EARLY MESSAGING
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THEM: GIANT MUTANT ANTS (1950S)

1

6

A first entertainment use of radiation-

induced mutant creatures



“Recently Bill Gates declared, … that we need an 

“energy miracle”…. But we’ve already had that 

miracle: the cost of electricity generated by wind 

and sun has dropped dramatically, while costs of 

storage, crucial to making renewables fully 

competitive with conventional energy, are 

plunging as we speak.

The result is that we’re only a few years from a 

world in which carbon-neutral sources of energy 

could replace much of our consumption of fossil 

fuels at quite modest cost. .”

CONFIDENT EXPERTS

Paul Krugman



THE FEEDBACK FROM POP CULTURE



Charles Sheeler

France

Japan

View from the BackStill Graceful?



QUOTES

John Kerry, Senator, Congressional Record of the Energy And Water Development 

Appropriations Act of 1995 The reality of the Advanced Liquid Metal Reactor (ALMR), 

the advanced liquid metal reactor, is that it is a waste and that it is a danger, that it is 

fiscally irresponsible, scientifically irresponsible, and irresponsible with respect to 

arms control and nuclear waste.

John Kerry, U.S. Secretary of State, Jan 2017 speech at MIT: "Given this challenge we 

face today, and given the progress of fourth generation nuclear: go for it," he said. 

"No other alternative, zero emissions.”

Translation:  ALMR is a fourth generation reactor



QUOTES

Sting, Rolling Stone December 2016,  "What we 

know about power, I would say my position has 

shifted," he says. "I think if we're going to tackle 

global warming, I think nuclear power is the only way 

you can create massive amounts of power.”

David Duchovny and Jigar Shah, Huffington Post, 

November 2016, “could we make faster progress on 

emissions reductions if renewable energy advocates 

and the nuclear energy industry work together? We 

believe they not only can, they must.”



WHAT ABOUT NUCLEAR?

TECHNOLOGY



NUCLEAR PRODUCTS

Soviet Trabant

Detroit Auto Show

The customer won’t buy your 

Trabant if they can buy a 

Camry

Gigawatt-scale electricity



IMAGE OF NUCLEAR ENERGY CREATIVITY



PERSONAL COMPUTERS

• Before the introduction of the microprocessor in the early 1970s, 

computers were generally large, costly systems owned by large 

corporations, universities, government agencies, and similar-sized 

institutions. End users generally did not directly interact with the 

machine, but instead would prepare tasks for the computer on off-line 

equipment, such as card punches.

• A different model of computer use was foreshadowed by the way in 

which early, pre-commercial, experimental computers were used, where 

one user had exclusive use of a processor.

From: Wikipedia



THE ADVANCED NUCLEAR INDUSTRY

~50 companies

~$1.5B of private capital



A MODERN NUCLEAR APPROACH

Courtesy Urenco



The Product Must Make Sense

Before its time?



The Product Must Make Sense

U.S. Consumer Product Safety Commission, Fireworks Information Center

Consumers must want it

It can’t have fatal flaws

Do 80 year designs 

make sense?

Greater value to community in jobs, skills, and tax base
• Partner with other industries (fueling stations, sustainable dairy, energy 

storage)

• Growth in technical skills (Korea example)

• National partnerships (interim storage plans in Texas and New Mexico)



CAR VERSUS HORSE

People would not have switched to cars to eliminate horse crap if they 

didn’t go faster 



THE POLICY ENVIRONMENT



FEDERAL LEGISLATION

7/22/2017 Status of Nuclear Legislation in Congress - Third Way

http://www.thirdway.org/memo/status-of-nuclear-legislation-in-congress 2/4

Summary: This bill would require the NRC to submit to Congress a plan for licensing

advanced nuclear reactors, among other provisions. More information here.

Status: Passed the full House on January 23, 2017

Sponsors: Latta, McNerney, Tonko, Doyle, Hudson, Fleischmann

S. 512, the Nuclear Energy Innovation and Modernization Act (NEIMA)

Summary: This bill would reform the fee structure for the existing fleet and require the

NRC to develop a dedicated licensing pathway for advanced reactors. More information

here.

Status: Passed the Environment and Public Works Committee 18 to 3 on March 22, 2017

Sponsors: Whitehouse, Barrasso, Inhofe, Crapo, Booker, Capito, Fischer, Murkowski,

Manchin, Casey, Duckworth, Carper, Rounds, Coons

H.R. 1551, To amend the Internal Revenue Code of 1986 to modify the credit for production

from advanced nuclear power facilities

Summary: This bill removes the current end-of-2020 deadline on the existing advanced

nuclear PTC.  

Status: Passed the full House on June 20, 2017

Sponsors: Rice, Blumenauer, Simpson, Marchant, Renacci, Duncan, Scott, Sinema,

Veasey, Allen, Henry Johnson, Wilson, Mike Rogers, Byrne, Bishop, Napolitano, Clyburn,

Hice, Sewell, Paulson, Sanford, Gowdy, Ferguson, Schweikert

S. 666, To amend the Internal Revenue Code of 1986 to modify the credit for production from

advanced nuclear power facilities

Summary: This bill removes the current end-of-2020 deadline on the existing advanced

nuclear PTC.  

Status: Introduced March 15, 2017
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INCENTIVES

Balanced Approach?

Management Information Services, May 2017 (prepared for NEI)



INCENTIVES
 

 

50 

Staff Report on Electricity Markets and Reliability  U.S. Department of Energy 

Figure 3.27. Relationship between the PTC and Annual Wind Capacity Additions 

 

The PTC has accelerated wind project deployment significantly—between 2000 and 2013, cumulative 
wind capacity grew from less than 5,000 MW to more than 60,000 MW—though capacity additions 
noticeably track the PTC expiration and extension schedule. Similarly, the dramatic decrease in wind 
capacity additions during PTC expiration years underscore the notion that credits are driving 
deployment, rather than market decisions. For example, during the PTC expiration “cliff” in 2013, new 
builds counted for 1 MW of added capacity. After renewal of the PTC, new capacity jumped to 5 MW.174 
This change occurred in the absence of any change in state RPS requirements. 

A panel of economists at a May 2017 FERC technical conference cited state-level RPS and Federal tax 
credits for VRE as examples of market-distorting subsidies and mandates. These policies reduce 
revenues for traditional baseload power plants by lowering the wholesale electric prices they receive 
and by displacing a portion of their output. To date, however, the data do not show a widespread 
relationship between VRE penetration and baseload retirements, as shown in Figure 3.28.175    

Department of Energy Staff Report to the Secretary on Electricity Markets and Reliability 

August 2017



COMMUNICATIONS



QUOTES FROM ADVANCED ENERGY APRIL 2016

• Focus on NY Reforming the Energy Vision. :

• REV and the announced $150M Green 
Bank must:

• Transform while protecting jobs to 
support people (e.g., fossil jobs become 
solar jobs)

• Incredible ideas coming out of the 
university community

• Need wave after wave of demo projects

• Community led projects

• All New Yorkers must participate.  This 
must support low and moderate income 
families 

• Resilience is a foundation

• Start with the customer

• Think Big. Start Small. Scale Fast.

Thinkstock



WHY NUCLEAR ENGINEERS LIKE NUCLEAR

“We kill less people than you think”



PROPOSING MARRIAGE

Would you try the Following?  Please be my spouse because compared 

to your last offer, I am:

• Not as Dumb

• Not as Cheap

• Not as Ugly

• Not as Smelly

If no, then why talk about your new nuclear technology as:

• Not as Dangerous

• Not as Expensive

• Not such a Big Waste Problem

• Not as Big a Proliferation Risk



THE MERCIFUL END



BACK TO JAMES ARNESS



A D V A N C E D  N U C L E A R  

C A M P A I G N

Todd Allen

Senior Fellow, Third Way

tallen@thirdway.org



Community Resolution

Goal for nuclear innovation companies is to get community 

support



WHAT DO WE WANT IN OUR FUTURE?

VS. 

• Water purification

• Sanitation

• Irrigation

• Heating &

air conditioning

• Vaccinations

• Pharmaceuticals

• Homes



BETTER



“MARKETS”-RENT SEEKING OPPORTUNITIES GALORE AND WHO ARE 

YOUR CUSTOMERS

Electricity Supply

Ancillary Services

Capacity

Demand Response

Federal Tax Credits

State Renewable or Clean Energy 

Mandates or other Dictates (and 

associated negative pricing)

Minimum Offer Price Rules

Suggesting Reading:

https://americanaffairsjournal.org/2017/05/no-free-market-electricity-can-ever/

Carbon price

Process Heat

Power Purchase Agreements

Energy Imbalance Markets



THE CLOSING QUOTE

Why Nuclear in Africa? Why Not!

Joseph Odhiambo, Kenya Nuclear electricity board



GATEWAY FOR ACCELERATED INNOVATION IN 

NUCLEAR (GAIN)

NuScale/WIN/
UAMPS desire 
to build first 
reactors at INL

NRC

Transatomic etc. 
want to retire 
risk and move up 
in TRL

NRC

DOE 

Programs

DOE 

Programs



OPTIMIZED SYSTEMS

U.S. Deep Decarbonization Pathways 

36 

Figure 29. 2050 Electric Generation by Resource Type 

 

Figure 30. 2050 Installed Electric Generating Capacity  

 

The Mixed Case includes a more balanced expansion of renewable, nuclear, and fossil fuel CCS 

generation. CO2 emission factors fall precipitously in all decarbonization cases, from 329 gCO2/kWh in 

the Reference Case to at most 54 gCO2/kWh (High CCS) and at least 14 gCO2/kWh (Mixed). 

Figure 30 shows the installed capacity implications of the generation mixes in Figure 29. The Mixed, High 

Renewables, and High Nuclear Cases have significantly higher capacity requirements than the Reference 
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If some communities achieve 100% renewables, which communities provide the balance 

(Energy Imbalance Markets?)



NOT ALL MARKETS ARE THE SAME



INCENTIVES

The graph shows auction prices for solar PV

Source: International Renewable Energy Agency (IRENA) 2017.



OPPORTUNITIES

Management Information Services, May 2017 (prepared for NEI)


