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Environmental impact analysis for fusion-fission transmutation systems 

Abstract 
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Introduction 

Reactor model and neutronics results 
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Figure 1: MCNP model of FFH 

Major radius = 120 cm, minor radius = 80 cm, elongation = 3.2,  
fission blanket height = 250 cm, fission blanket thickness = 33 cm 

Table 1: Mass fraction of TRU from CSNF 

237Np 6.121E-02 
238Pu 1.821E-02 
239Pu 4.952E-01 
240Pu 2.391E-01 
241Pu 9.884E-02 
242Pu 4.665E-02 
241Am 2.937E-02 

242mAm 5.622E-05 
243Am 9.104E-03 
242Cm 6.537E-07 
243Cm 3.018E-05 
244Cm 2.173E-03 
245Cm 9.673E-05 
246Cm 1.226E-05 
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Figure 2: keff behaviour for FFH 
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Table 2: Moles of TRU at the beginning of cycle (BOC) and end of cycle (EOC) 

TRU BOC EOC 
237Np 8.15E+02 2.14E+02 
238Pu 6.66E+02 4.79E+02 
239Pu 6.57E+03 1.78E+03 
240Pu 5.99E+03 3.67E+03 
241Pu 1.41E+03 6.00E+02 
242Pu 1.47E+03 1.04E+03 
241Am 7.19E+02 3.05E+02 

242mAm 5.88E+01 5.95E+01 
243Am 2.61E+02 1.78E+02 
242Cm 1.70E-01 2.53E+01 
243Cm 1.64E+00 1.57E+00 
244Cm 1.91E+02 2.13E+02 
245Cm 3.45E+01 3.50E+01 
246Cm 1.00E+01 1.09E+01 

Fuel cycle 
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Figure 3: Schematic of the studied fusion-fission fuel cycle 

Determination of waste loading in waste form through a linear programming approach 
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Figure 4: Ingestion radiotoxicity per GWd for FFH and once-through PWR cycle 
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Figure 5: Linear programming approach to determine maximum waste loading 

The graph shows the vitrification constraints as a function of waste mass (Mw) and the glass mass (MG)  
per canister. The total mass of waste per canister is 2 033 kg. The optimal point is indicated with a star. 
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Radiological risk of radionuclides 
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Figure 6: Hazard from one canister of PWR spent fuel 

1.7 tonnes or 71 400 MWd equivalent 
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Figure 7: Hazard from one canister of FFH waste 

2.03 tonnes or 277 334 MWd equivalent 
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Figure 8: Comparison of hazard from FFH cycle and direct disposal 
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