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Impact of MA content on breeding gain  
definition for innovative fast reactor fuel 
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Introduction 

Overview of breeding gain definitions 
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The integral approach oriented to mass balance 
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The punctual or point in time approach oriented to reactivity balance 
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The characterisation of the fast critical burners 

Fast critical burners: Comparison of BG and CR approaches 
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Table 1: Main design parameters for the two burner cores considered [1,15] 

Parameters Fast reactor burner 

Fuel type (U-TRU)O2 

MA/Pu ~0.1 ~1 

Conversion ratio 0.73 0.75 

Cycle length (EFPD) 353 353 

Average TRU content (%) 27.1 41.2 

Power (GWth) 1.0 1.0 

Average discharge burn-up (MWd/kgHM) 149 117 

Reactivity loss (%) over the 1st cycle -4.5 -0.6 

Table 2: Isotopic compositions (wt.%) for MA/Pu = 0.1 and MA/Pu = 1 fuels [13] 

Isotope 
MA/Pu = 0.1 MA/Pu = 1 

Content (wt.%) Content (wt.%) 
237Np 4.8 7.3 
238Pu 2.3 2.0 
239Pu 47.9 18.2 
240Pu 22.5 13.4 
241Pu 10.6 5.8 
242Pu 6.5 10.6 
241Am 3.4 18.8 

242mAm 0.0 0.1 
243Am 1.5 15.9 
243Cm 0.0 0.1 
244Cm 0.5 7.0 
245Cm 0.0 0.8 

Pu 89.8 50.0 

MA 10.2 50.0 

Table 3: U and TRU consumption (kg/TWh) per cycle for the MA/Pu = 0.1 and MA/Pu = 1 cores [1,15] 

Isotope 
MA/Pu = 0.1 MA/Pu = 1 

kg/TWh kg/TWh 
235U -0.31 -0.27 
238U -29.44 -22.59 

238Pu 1.13 2.32 
239Pu -8.61 -0.72 
240Pu 1.94 -2.01 
241Pu -7.07 -6.78 
242Pu 0.53 -0.18 
241Am -0.27 -14.83 

242mAm 0.01 1.24 
243Am 0.15 -10.29 
237Np -2.75 -5.35 
242Cm 0.83 5.24 
243Cm 0.02 -0.06 
244Cm 0.85 4.21 
245Cm 0.02 0.55 

Total TRU -13.23 -26.65 
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Figure 1: MA/Pu = 1; -values comparison: burn-up chain implemented in the ERANOS code 
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Table 4: Total BG evaluated by the French (no decay) and the ERANOS formulations 

MA/Pu = 0.1 MA/Pu = 1 

BG treatment BG BG treatment BG 

French -0.98220 French 0.82255 

ERANOS -0.26183 ERANOS 0.69127 

Table 5: Contribution to the total BG of each isotope  
for one (zone 1) of the fuel zones composing the core 

Isotope 

MA/Pu = 0.1 MA/Pu = 1 

Omega 
BG treatment 

Omega 
BG treatment 

French ERANOS French ERANOS 
235U 0.852 -0.00078 -0.00078 0.684 -0.00066 -0.00066 
238U 0.000 -0.03332 -0.03332 0.000 -0.00602 -0.00602 

237Np -0.373 0.00652 0.00652 -0.132 0.01329 0.01329 
239Np -0.455 0.00005 0.10456 -0.094 0.00002 0.06942 
238Pu 0.524 -0.00046 -0.00062 0.645 -0.00234 -0.00272 
239Pu 1.000 -0.09702 -0.09704 1.000 -0.06964 -0.06965 
240Pu 0.058 0.02205 0.02205 0.183 0.01043 0.01042 
241Pu 1.604 -0.04189 -0.05583 1.305 -0.03275 -0.04494 
242Pu 0.040 -0.00148 -0.00148 0.127 -0.00277 -0.00277 
241Am -0.442 0.03331 0.03335 -0.218 0.21588 0.21607 

242gAm 2.405 -0.00001 -0.01208 1.963 -0.00005 -0.07197 
242mAm 2.361 -0.00031 -0.00032 1.905 -0.00290 -0.00297 
243Am -0.424 0.00147 0.00147 -0.200 0.01954 0.01955 
242Cm 0.227 0.00019 -0.00059 0.409 0.00066 -0.01176 
243Cm 2.634 -0.00003 -0.00003 2.273 -0.00126 -0.00142 
244Cm 0.125 0.00026 0.00025 0.279 0.01122 0.00868 
245Cm 2.612 -0.00002 -0.00002 2.138 -0.00922 -0.01034 

Total_zone1  -0.11145 -0.03391  0.14343 0.11222 

Conclusions 
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