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The Nuclear Fuel Cycle

Economics
Radioactive Waste Disposal
Safety

Security



The first nuclear reactors: submarines (constrained engineering)
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-Admiral Hyman G. Rickover, father of the U.S. Nuclear Navy
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The first commercial nuclear power plant

Shippingport PA
achieved criticality in 1957
decommissioned in 1982
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Total System Power for 2012:
2012 Total System Power in Gigawatt Hours
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Clil_ig:;rt';a 2‘:%%?; i‘;f Northwest | Southwest | Californi a Pe_rcen_t
Fuel Type Generation In-State Imports Imports Power Mix Callfornlla
GWh) | Generation | (WM (GWh) (GWh) Power Mix
Coal 1,580 0.8% 561 20,545 22,685 7.5%
Large Hydro 23,202 1.7% 12 1,698 24,913 8.3%
Natural Gas 121,716 61.1% 37 9,242 130,995 43.4%
Nuclear 18,491 9.3% - 8,763 27,254 9.0%
o]] 90 0.0% - - 90 0.0%
Other 14 0.0% - - 14 0.0%
Renewables 34,007 17.1% 9,484 3,024 46,515 15.4%
Biomass 6,031 3.0% 1,025 23 7,079 2.3%
Geothermal 12,733 6.4% - 497 13,230 4.4%
a;“darg 4,257 2.1% 204 . 4,461 1.5%
Solar 1,834 0.9% - 775 2,609 0.9%
Wind 9,152 4.6% 8,254 1,729 19,135 6.3%
Unspecified
Sources of N/A N/A 29,376 20,124 49,500 16.4%
Power
Total 199,101 100.0% 39,470 63,396 301,966 100.0%

Nuclear power plants in CA:

Diablo Canyon Power Plant
(DCPP)

SanOnofre Nuclear

Generating Station (SONGS)

Almanac,

http://energyalmanac.ca.gdelectricitytotal syste
m_power.html
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Initial Key Milestones in Decommissioning Process

Key Milestones

June 7, 2013 SCE announces it will permanently retire San Onofre Units 2 and 3.
June 12, 2013 SCE notifies the NRC it has permanently ceased operation of Units 2 and 3.
July 2013 SCE transfers fuel from San Onofre Unit 2 reactor to the spent fuel pool, triggering a Units 2 and 3

federal license change to an NRC possession license from an NRC operating license.

Combustion Engineering two-loop
pressurized water reactors, generated
Sept. 23, 2014 SCE files Post-Shutdown Decommissioning Activities Report (PSDAR), Decommissioning 1,127 MWe gross, and )

Cost Estimate and Irradiated Fuel Management Plan with the NRC. 1,070 MWe net respectively, when
operating at 100% capacity.

Sept. 26, 2013 NRC holds Public Meeting on Decommissioning Process.

Oct. 27, 2014 NRC conducts public meeting regarding PSDAR in Carlsbad, Calif.
N B e c was e.lembarrassed in
Dec. 2014 SCE awards Independent Spent Fuel Storage Installation contract. ]_977! when it installed a 420-ton
nuclear-reactor vessel backwards"
at San Onofre.

June 2015 NRC approves changes to San Onofre emergency planning requirements.



https://en.wikipedia.org/wiki/Combustion_Engineering
https://en.wikipedia.org/wiki/Pressurized_water_reactor
https://en.wikipedia.org/wiki/MWe
https://en.wikipedia.org/wiki/MWe
https://en.wikipedia.org/wiki/Bechtel
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Total System Power for 2012:
2012 Total System Power in Gigawatt Hours

Vv

AO

V4

O

Al

Cﬁ:_‘gzgt'éa 2‘:;‘:‘_:‘:: Northwest | Southwest | California Percent NUCIGar power plants 18 CA
Fuel Type Generation In-State Imports Imports Power Mix California
(Wn) | Generation| M | TOWW | R | Powertix Diablo Canyon Power Plant
Coal 1,580 0.8% 561 20,545 22 685 7.5% (D C P P)
Large Hydro 23,202 11.7% 12 1,698 24,913 8.3%
Natural Gas 121,716 61.1% 37 9,242 130,995 43.4% [SanOnofre N uclear
Nuclear 18,491 9.3% ; 8,763 27,254 9.0% . .
Generating Station (SONGS),

Qil 90 0.0% ; ; 90 0.0% _
other al oo : : 7 0.0% closed; nuclear production
Renewables 34,007 17.1% 0,484 3,024 46,515 15.4% now ~5% in C]A\

Biomass 6,031 3.0% 1,025 23 7,079 2.3%

Geothermal 12,733 6.4% - 497 13,230 4.4%

Small 4,257 2.1% 204 ; 4.461 1.5%

Hydro

Solar 1,834 0.9% ; 775 2,609 0.9%

Wind 9,152 4.6% 8,254 1,729 19,135 6.3%
Unspecified T A A Al F T A7 E'Eh’ 1 ~ N 1
Sources of N/A N/A 29,376 20,124 49,500 16.4% 31 OOA A d" # Al E Al Ol erg%l A O C U # |
Power Almanac,
Total 199.101 100.0% 39.470 63,396 301,966 100.0% http://energyalmanac.ca.gdelectricitytotal syste

m_power.html






Periodic Table of the Elements



