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Civilian nuclear power plants have produced nearly

1,700 tons of reactor -grade plutonium , of which

about 274 tons have been separated and the rest Is
stored at reactor sites embedded in spent fuel

Nuclear power plants in the European Union (~ 125 GW)
produces approximately 2500 tons of spent fuel,
containing about 25 tons of plutonium and 3.5 tons
of the nminor actinides ( MA )n@&ptunium
americium , and curium and 3 tons of long -lived
fission products

Nuclear weapons nations have accumulated an
estimated 250 tons of weapons -grade plutonium
most of it in the United States and Russia



General view of the National Ignition Facility (NIF)
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Target and illumination geometry for baseline NIF target
design
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Modified LIFE engine in the proposed design
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LLNL LIFE concepts
(Coolant zone with fissionable material)

. The molten salt blanket: Molten salt is made of the

eutectic mixture of 73 mol % LiFand 27 mol % UF,.
Possibleuse of #32Th as a fuel.

. Solid fuel concept: A depleted uranium (DU) fission
fuel blanket with a flowing molten salt coolant (Flibe),
containing ~ 40 metric tonnes (MT) of DU in about 15
million, 2-cm-diameter pebbles, where uranium
oxycarbide kernels in TRISG-like fuel particles of ~ 1
mm diameter (30 %) are imbedded in a carbon matrix
(70 %) .

. LLNL has also considered burn up of MA the LIFE
engine concept.



Main differences from the LLNL concept can be
summarized as follows:

Beryllium reflector zone will be omitted in order to avoid
local neutron spectrum softening.

Hssile fuel Is homogeneously suspended asmicro-size
TRISO particles inFlibe coolant, where carbide fuel kernels
are placed in the center of multi -layered TRISO fuel
particles of 2.2 mm. Total volumes of TRISO particles are
kept < 6 vol % of the coolant zone In order not to disturb
the liquid character of the coolant.

Carbide fuel has been used for higher atomic densities and
higher heat conduction properties.

Total mass of heavy metal fuel was lower than in the LLNL
design.



The composition of the reactor grade plutonium

ISOTOPES Reactor grade plutonium initigdo]

235pYy 1.0
239PU 62.0
240Pu 24.0
241py 8.0
24Py 5.0

IAEA, Potential Of Thorium Based Fuel Cycles to Constrain
Plutonium and Reduce Long Lived Waste Toxicity, IAEATECDOC
1349, International Atomic Energy Agency, Vienna, Austria, p.55,
Table 3.3.6 (2003).



ISOTOPES Mass (kg/year) paunit

PWR
15.1
16.1
205
120
(2.7
41.6

6
0.00793
21.8
15.6
1.74

Composition of MA in the spent fuel of a light water reactor
Pressurisedwater reactor, fuel with plutonium recycle, 1000-MW,,
reactor, 80% capacity factor, 33 MW.D/kg, 32.5 % thermal efficiency, 150 days after discharge
(Nuclear Chemical Engineering, p. 370, Table 8.5



CARBIDE FUEL

(Reactor grade plutonium,
60 % packing fraction)



