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The first nuclear reactors: submarines (constrained engineering)

Ȱ'ÏÏÄ ÉÄÅÁÓ ÁÒÅ ÎÏÔ ÁÄÏÐÔÅÄ ÁÕÔÏÍÁÔÉÃÁÌÌÙȢ 4ÈÅÙ ÍÕÓÔ ÂÅ ÄÒÉÖÅÎ ÉÎÔÏ ÐÒÁÃÔÉÃÅ ×ÉÔÈ 
ÃÏÕÒÁÇÅÏÕÓ ÐÁÔÉÅÎÃÅȢȱ

-Admiral Hyman G. Rickover, father of the U.S. Nuclear Navy



The first commercial nuclear power plant

Shippingport, PA

achieved criticality in 1957

decommissioned in 1982



#ÁÌÉÆÏÒÎÉÁȭÓ ÅÌÅÃÔÒÉÃÉÔÙ ÍÉØ ɉΨΦΧΨɊ

3ÏÕÒÃÅȡ #ÁÌÉÆÏÒÎÉÁ %ÎÅÒÇÙ #ÏÍÍÉÓÓÉÏÎȭÓ Energy 
Almanac, 
http://energyalmanac.ca.gov/electricity/total_syste
m_power.html

Nuclear power plants in CA:

Diablo Canyon Power Plant 
(DCPP)

San OnofreNuclear 
Generating Station (SONGS)



#ÁÌÉÆÏÒÎÉÁȭÓ ÅÌÅÃÔÒÉÃÉÔÙ ÍÉØ ɉΨΦΧΨɊ

Units 2 and 3

Combustion Engineering two-loop 

pressurized water reactors, generated 

1,127 MWe gross, and 

1,070 MWe  net respectively, when 

operating at 100% capacity.

ñBechtel was ... embarrassed in 

1977, when it installed a 420-ton 

nuclear-reactor vessel backwards" 

at San Onofre.

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


#ÁÌÉÆÏÒÎÉÁȭÓ ÅÌÅÃÔÒÉÃÉÔÙ ÍÉØ ɉΨΦΧΫɊ

3ÏÕÒÃÅȡ #ÁÌÉÆÏÒÎÉÁ %ÎÅÒÇÙ #ÏÍÍÉÓÓÉÏÎȭÓ Energy 
Almanac, 
http://energyalmanac.ca.gov/electricity/total_syste
m_power.html

Nuclear power plants in CA:

Diablo Canyon Power Plant 
(DCPP)

[San OnofreNuclear 
Generating Station (SONGS), 
closed; nuclear production 
now ~5% in CA]



Some nuclear physics



Periodic Table of the Elements


