Nuclear Power is NOT CO,-free
Nuclear Power: the Energy Balance

by Jan-Willem Storm van Leeuwen and Philip Smith

The use of nuclear power causes, at the end of the road and under
the most favourable conditions, approximately one-third as much
CO,-emission as gas-fired electricity production. The rich uranium
ores required to achieve this reduction are, however, so limited
that if the entire present world electricity demand were to be
provided by nuclear power, these ores would be exhausted within
three years.

Use of the remaining poorer ores in nuclear reactors would
produce more CO, emission than burning fossil fuels directly. The
energy balance is barely positive!
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Possible sources of CO,-free Power

~+ Nuclear(fission-and fusien)—

Nuclear Fusion:

Even most optimistic proponents of nuclear fusion do not see a
commercial reactor before 2050

» Carbon Capture and Sequestration

 Renewables
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CO, Burial: Saline Reservoirs

130 Gt total U.S. sequestration potential
Global emissions 6 Gt/yr in 2002 Test sequestration projects 2002-2004
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DOE Vision & Goal:
1 Gt storage by 2025, 4 Gt by 2050

N. S. Lewis: ,,Global Energy Perspective®, http://nsl.caltech.edu/energy.html



http://nsl.caltech.edu/energy.html

The Only Carbon Capture Coal Plant in the U.S.

Just Closed
In 2020 the Trump administration’s Department of Energy
celebrated a special birthday. “Happy Third Operating
Anniversary, Petra Nova!”. The release boasted of a coal-fired
power plant in Texas that seemed to have done the impossible: It
successfully removed carbon dioxide from the plant’s emissions for
three years, safely storing them.

Middle January 2021 NRG Energy, which owns the project,
announced that it would be shut down indefinitely.

Decades of research has made CCS technically feasible, but it’s both
incredibly complex and wildly expensive.

The CCS technology at Petra Nova required so much energy that
NRG made an entirely separate natural gas power plant—the
emissions of which were not offset by the Petra Nova technology —
just to power the scrubber.



And ironically, the CO2 pulled from the plant’s emissions was
actually used to make more fossil fuels. Petra Nova got the
permission to transport the carbon dioxide scrubbed from
burning coal to a separate oil field, where it was injected
underground to help release more oil.

In a twist of fate, this oil was what ultimately killed Petra
Nova. After the crash in oil prices at the start of the pandemic
last spring, NRG took the CCS project offline, stating that the
price of the oil it could get with the extracted carbon dioxide

wasn’t worth the cost of actually doing the extracting.
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Evenanost optimistic proponents of nuclear fusion do not see a
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Hydroelectric Power Potential
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Geothermal Energy

Cool ReéhargeWater
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Hydrothermal systems
Hot dry rock (igneous systems)
Normal geothermal heat (200 C at 10 km depth)
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Geothermal Energy
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Ocean Power
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U.S. Electric Potential of Wind Power

Wind Electric Potential as a Percent of
Contiguous U.S. 1990 Total Electric Consumption ~ In 1999, U.S consumed

Specifications: Wind Resource> Class 4 at 30m (>320W/m2), 30m hub height, “11°
10D x 5D Spacing, 25% Efficiency, 25% Losses 3.45 trillion kW-hr of

Electricity = 0.39 TW

10.0-200
20.0-30.0 5
30.0-40.0 ) .
> 40.0 http://www.nrel.gov/wind/potential.html

Excluded Land Area: 100% Environmental, 100% Urban, 50% Forest, 30% Agricultural, 10% Range
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Electric Potential of Wind Power
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Electric Potential of Wind Power
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