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Major nuclear reactions and radioactive transformation processesMajor nuclear reactions and radioactive transformation processes in in 
the course of reactor operation.the course of reactor operation.
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The composition of the reactor grade plutonium]
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* IAEA, 2003, Potential Of Thorium Based Fuel Cycles To 
Constrain Plutonium And Reduce Long Lived Waste 
Toxicity, IAEA-TECDOC-1349, International Atomic 
Energy Agency, Vienna, Austria, p.55, Table 3.3.6.
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The composition of the weapon grade plutonium

* IAEA, 2003, Potential Of Thorium Based Fuel Cycles To 
Constrain Plutonium And Reduce Long Lived Waste 
Toxicity, IAEA-TECDOC-1349, International Atomic 
Energy Agency, Vienna, Austria, p.55, Table 3.3.6.
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* IAEA, 2003, p.55, Table 3.3.6

Pressurised-water reactor, fuel with plutonium recycle, 1000-Mwe reactor,
80% capacity factor, 33 MWd/kg, 32.5% thermal efficiency, 150 days after 

discharge (Nuclear Chemical Engineering, p. 370, Table 8.5).





Fig  Fig  55. Temporal variation of the lattice criticality k. Temporal variation of the lattice criticality k∞∞ and the fuel burnand the fuel burn--up gradeup grade
solidsolid lineline: % 95 ThO2 + % 5 MAO2; : % 95 ThO2 + % 5 MAO2; dasheddashed lineline: % 90 ThO2 + % 5 MAO2 + % 5 : % 90 ThO2 + % 5 MAO2 + % 5 

UO2UO2



FigFig 6.  6.  Density variations of the peripheral fuel row of the main fissioDensity variations of the peripheral fuel row of the main fissionable nable 
isotopes in the bundle withisotopes in the bundle with % 95 ThO2 + % 5 MAO2% 95 ThO2 + % 5 MAO2



FigFig 7.  7.  Density variations of the central fuel row of the main fissionabDensity variations of the central fuel row of the main fissionable le 
isotopes in the bundle withisotopes in the bundle with % 95 ThO2 + % 5 MAO2% 95 ThO2 + % 5 MAO2



FigFig 8.  8.  Density variations of the peripheral fuel row of the main fissioDensity variations of the peripheral fuel row of the main fissionable nable 
isotopes in the bundle withisotopes in the bundle with % 90 ThO2 + % 5 MAO2 + % 5 UO2% 90 ThO2 + % 5 MAO2 + % 5 UO2



FigFig 9.  9.  Density variations of the central fuel row of the main fissionabDensity variations of the central fuel row of the main fissionable le 
isotopes in the bundle withisotopes in the bundle with % 90 ThO2 + % 5 MAO2 + % 5 UO2% 90 ThO2 + % 5 MAO2 + % 5 UO2



FigFig 10. 10. Gradual depletion of the metallic density of the dominant 232Th Gradual depletion of the metallic density of the dominant 232Th and 238U and 238U 
isotopes isotopes 

11111111: : % 95 ThO2 + % 5 MAO2 % 95 ThO2 + % 5 MAO2 22222222: % 90 ThO2 + % 5 MAO2 + % 5 UO2): % 90 ThO2 + % 5 MAO2 + % 5 UO2)
(Solid lines, central fuel row; broken lines, peripheral fuel ro(Solid lines, central fuel row; broken lines, peripheral fuel row)w)



Fig 11. Temporal variation of the accumulated densities of fissiFig 11. Temporal variation of the accumulated densities of fissile isotopes (233U+ le isotopes (233U+ 
235U+ 239Pu+ 241Pu) in the fuel bundle 235U+ 239Pu+ 241Pu) in the fuel bundle 

��������:: % 95 ThO2 + % 5 MAO2% 95 ThO2 + % 5 MAO2 ��������: % 90 ThO2 + % 5 MAO2+ % 5 UO2): % 90 ThO2 + % 5 MAO2+ % 5 UO2)
(Solid lines, central fuel row; broken lines, peripheral fuel ro(Solid lines, central fuel row; broken lines, peripheral fuel row)w)



Fig 11. The fission power production density in the fuel zone ofFig 11. The fission power production density in the fuel zone of the bundle the bundle 
with with 

% 90 ThO2 + % 5 MAO2 + % 5 UO2% 90 ThO2 + % 5 MAO2 + % 5 UO2



Fig 12. (233U+ 235U / Total Uranium Isotopes) ratio in the fuel Fig 12. (233U+ 235U / Total Uranium Isotopes) ratio in the fuel bundle for bundle for 
% 90 ThO2 + % 5 MAO2 + % 5 UO2% 90 ThO2 + % 5 MAO2 + % 5 UO2

(solid line: central fuel row; dashed line: peripheral fuel row)(solid line: central fuel row; dashed line: peripheral fuel row)






