








Critical Subcr itical Nuclear Energy Technologies

Nuclear technology began with thedevelopment of nuclear weapons in the1940sbased on
an uncontrolled and growing chain reaction with neutronmultiplication greater than one
(k>1).

Nuclear technology advanced into electricity production in the1960swith the introduction
of today’s light water reactors (LWRs) operating in chain reactionmodewith controlled
neutronmultiplication equal to one (k=1).

LWR technology supplies20% of theworld’selectricity and dominates in worldwide
nuclear power production. However maintaining theneutron equilibrium in an LWR
requiresseveral design features that introducesafety issues that havegiven rise to capital
costs for new nuclear reactors that havepriced them out of business in theU. S.

Sub-critical technology (K<1)



















S. N0 Neutron Yield n/s in 4πsolid angle for 1 Ampere
x 1015

Neutron Yield n/s (x1015) at 100 MeV
for W/Ta for Equal BeamPower

Be D2O LiD CD4 (liquid)
/BeD2

W/Ta

1 8 MeV 2.1 4.4 7.5 11.5 - -

2 10MeV 5.5 9.3 12.5 15.0 1 20

3 15MeV 10.2 14.0 22.3 34.3 3.5 30

4 20MeV 14.9 20.0 28.6 44.8 20 40
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