
Announcements:

Today: Group A – (short) lecture until 1:45PM

Group B – finish hands-on experience until 1:45PM

Group B – (short) lecture at 1:50PM

Group A – start hands-on experience at 1:50PM

Thursday: Group A – finish hands-on experience

Group B – In-class work on second worksheet

Next Tuesday: Lecture, then second quiz in last half hour of class 



Current cost of electricity by source of energy: 
(operations, maintenance, fuel)

Energy Source Cost ($/MWh)

Nuclear 25.36

Fossil steam 36.08

Hydroelectric 10.98

Gas turbine and small scale 30.19

Source: eia.gov (for year 2016)



Projected cost of new electricity sources of energy in 2022:

Energy source Cost ($/MWh)
Coal, conventional

Coal, conventional w/CCS

Natural Gas, conventional 58.6

Natural gas, advanced 53.8

Nuclear, advanced 96.2

Geothermal 44.0  (41.1)

Biomass 97.7

Wind (Onshore) 55.8  (44.3)

Solar, PV 73.7  (58.1)

Solar, thermal

Hydroelectric 63.9

Source: eia.gov



Nuclear waste

In reactors, fuel produces power but also gets converted into high-level waste
(HLW)

The spent fuel rods contain un-reacted 235
92U, 238

92U, transuranic elements
including fissile 239

94Pu, and highly radioactive fission products

Note that Pu can be separated from the waste “relatively” easily using 
straightforward chemistry

Aside on implications for proliferation: 92
238U + n0 → 92

239U

92
239U→ 93

239Np + β− +νe
0

93
239Np→ 94

239Pu + β− +νe
0

94
239Pu + n0 → 94

240Pu

Fresh fuel produces nearly pure 239
94Pu, the but longer it is in the reactor

the more (non-fissile) 240
94Pu is produced, hence less suitable for

weapons



For every 1000 lbs of LEU:

Before:                    After (3 years in reactor):
967 lbs 943  lbs 238

92U 
33 lbs 8  lbs 235

92U
35  lbs assorted fission products
8.9 lbs plutonium isotopes
5.3 lbs other transuranics



A 1GWe power reactor produces a few cubic yards (27 tons) of HLW each year, 
but very intensely radioactive

Radioactivity decays by about a factor of 10 in 10 years, another factor of 
10 in 100 years, another factor of 1000 in 1000 years, then levels off
due to very long lived isotopes (e.g., T1/2 for 239

94Pu is 24,000 years)

So where does HLW go? Right now it stays on the site of the reactor. It is stored
in pools of water that provide shielding and cooling. Most people feel this
is not a safe long-term disposal strategy partly because it was not planned
this way and sites were not chosen for long-term disposal.

Two issues for off-site disposal: safe transportation and safe disposal


