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- CO2 used to turn turbine
- excess CO2 liquafied and pipeline-ready
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What are the fastest growing energy sources in the world?
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Coal consumption grew by 36 million tons in 2017

Natural gas use grew by 96 billion cubic meters in 2017

Oil consumption grew by 600 million barrels in 2017



Non-Fossil Fuels
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For wind energy to replace coal and oil will require 
about 20 million MW-turbines, or about ten billion 
tons of steel and 20 billion tons of cement

20151965 1975 1985 1995 2005
Solar

5,000

4,000

3,000

2,000

1,000
Wind

Hydro

Nuclear



What determines 

the cost of power?

• the price of oil

• the price of natural gas

• the price of steel

• the price of concrete

• the price of copper and 

rare metals like Li

The most sensitive to 

these prices is wind 

energy, followed by  

coal, then gas. The 

least affected is nuclear.
data from Per Peterson, Berkeley and DOE

Concrete + steel + copper are > 98% of construction inputs, and 

become more expensive in a carbon-constrained economy

Mundane Logistical Hurdles Rarely Discussed
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For wind+solar+hydro+nuclear to replace coal and 
oil would require four million MW-wind turbines 
with a doubling of hydro, a tripling of nuclear and 
a 100-fold increase of solar



The Green New Deal says all the right things:

- upgrading all existing buildings in the country for energy efficiency

- working with farmers to eliminate pollution and greenhouse gas 
emissions as much as is technologically feasible, while supporting 
family farms and promoting universal access to healthy food

- overhauling transportation systems to reduce emissions including 
expanding electric car manufacturing, building charging stations 
everywhere, and expanding high-speed rail to a scale where air 
travel stops becoming necessary

- a guaranteed job with a family-sustaining wage, adequate family 
and medical leave, paid vacations and retirement security for 
every American

- high-quality health care for all Americans 



An energy plan for power generation that has any hope of achieving 
any of the goals we need, in the time frame we need them - the 
Green part of the GND - must have some form of the following:

- stop building any new fossil fuel plants.

- stop closing existing nuclear power plants that have been 
relicensed as safe by the NRC, which is almost all remaining 
reactors in the United States. Crying that a penny a kWh is just too 
much for America to bear is insane under the urgent need to 
decarbonize. And every time we close nuclear, gas replaces it and 
carbon emissions go up.

- build as many wind turbines as possible and site them 
along Tornado Alley first, where they produce the most power 
(cp = 45% instead of just 30%) 

https://www.forbes.com/sites/jamesconca/2019/01/16/u-s-co2-emissions-rise-as-nuclear-power-plants-close/#3f5237d97034
https://www.forbes.com/sites/jamesconca/2014/07/19/wind-turbines-could-rule-tornado-alley/#648178abcd3e




An energy plan for power generation that has any hope of achieving 
any of the goals we need, in the time frame we need them, must 
have some form of the following:

- stop building any new fossil fuel plants.

- stop closing existing nuclear power plants that have been 
relicensed as safe by the NRC, which is almost all remaining 
reactors in the United States. Crying that a penny a kWh is just too 
much for America to bear is insane under the urgent need to 
decarbonize. And every time we close nuclear, gas replaces it and 
carbon emissions go up.

- build as many wind turbines as possible and site them 
along Tornado Alley first, where they produce the most power. 

- put rooftop solar on all new buildings, and on many existing 
buildings, first in areas that average at least 200 sunny days/year 
(cp = 35% instead of just 20%)

https://www.forbes.com/sites/jamesconca/2019/01/16/u-s-co2-emissions-rise-as-nuclear-power-plants-close/#3f5237d97034
https://www.forbes.com/sites/jamesconca/2014/07/19/wind-turbines-could-rule-tornado-alley/#648178abcd3e




- build new small modular reactors as fast as possible to load-follow, 
or buffer, the renewables, instead of building new natural gas 
plants. SMRs cannot melt down and all the other scary things 
have been fixed. We haven't been idle in the last 30 years.

https://www.forbes.com/sites/jamesconca/2018/06/22/nuscales-small-modular-nuclear-reactor-reliable-resilient-and-flexible/#7a1566211139


- build new small modular reactors as fast as possible to load-
follow, or buffer, the renewables, instead of building new 
natural gas plants. SMRs cannot melt down and all the other 
scary things have been fixed. We haven't been idle in the last 
30 years.

- follow the new plan by the National Hydropower Association 
and the Department of Energy, to double hydropower over the 
next few decades, adding 60 GW by 2030, without building a 
single new dam. 

As it turns out, only 3% of American dams generate electricity,
so electrifying existing dams that presently do not produce
power, uprating the others to produce more power, and
emplacing pumped-hydro storage, will do a lot.

https://www.forbes.com/sites/jamesconca/2018/06/22/nuscales-small-modular-nuclear-reactor-reliable-resilient-and-flexible/#7a1566211139
http://www.unlockhydro.org/
http://energy.gov/articles/energy-department-report-finds-major-potential-increase-clean-hydroelectric-power
http://energy.gov/eere/success-stories/articles/hydropower-generators-will-deliver-new-energy-old-dam






- secure sources of Li, Co, Fe and other metals needed to build the 
alternatives, especially to build the batteries for enough fully 
electric vehicles to replace oil.

- build a fleet of 150 million fully electric vehicles by 2040 that will 
significantly reduce our use of oil - much fewer will not sufficiently 
drop our consumption – and place 100,000 charging stations along 
all roadways that will be able to service such a national fleet.

- streamline the process to site and approve high-voltage 
transmission lines. We cannot install this many renewables without 
them. And make the grid “smart.” Simple but costly.

- secure sources of Li, Co, Fe and other metals needed to build the 
alternatives, especially to build the batteries for enough fully 
electric vehicles to replace oil.

- build a fleet of 150 million fully electric vehicles by 2040 that will 
significantly reduce our use of oil - much fewer will not sufficiently 
drop our consumption – and place 100,000 charging stations along 
all roadways that will be able to service such a national fleet.

- streamline the process to site and approve high-voltage 
transmission lines. We cannot install this many renewables without 
them. And make the grid “smart.” Simple but costly.

In America, this Green New Deal plan will require:
- 500,000 new MW of wind turbines (1.75 trillion kWhs/year)
- 200,000 MW new nuclear reactors that are especially ideal for load-

following renewables (1.58 trillion kWhs/year)
- 300,000 new MW of new solar (0.92 trillion kWhs/year)
- 120,000 new MW of hydro w/80,000 MW existing (0.77 tr kWhs/yr)

https://www.forbes.com/sites/jamesconca/2018/09/26/blood-batteries-cobalt-and-the-congo/#4dba6c02cc6e
https://energyeducation.ca/encyclopedia/Electric_vehicle#/find/nearest?fuel=ELEC
https://www.forbes.com/sites/jamesconca/2018/02/27/will-electric-cars-rule-the-world-in-time-to-make-a-difference/
https://energyeducation.ca/encyclopedia/Electrical_transmission
https://www.forbes.com/sites/jamesconca/2018/09/26/blood-batteries-cobalt-and-the-congo/#4dba6c02cc6e
https://energyeducation.ca/encyclopedia/Electric_vehicle#/find/nearest?fuel=ELEC
https://www.forbes.com/sites/jamesconca/2018/02/27/will-electric-cars-rule-the-world-in-time-to-make-a-difference/
https://energyeducation.ca/encyclopedia/Electrical_transmission
http://www.forbes.com/sites/jamesconca/2015/08/25/who-says-nuclear-cant-smooth-out-erratic-wind/#17fd04101391
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0.5 billion tons of 

steel with HVTL
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