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SABR fusion-fission hybrid fast burner reactor based on ITER 
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Introduction 

SABR design 
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Figure 1: Three-dimensional schematic for SABR 

Table 1: BOL TRU composition [16] 

Isotope 

Mass per cent 

Beginning of life 
(BOL) 

237Np 17.0 
238Pu 1.4 
239Pu 38.8 
240Pu 17.3 
241Pu 6.5 
242Pu 2.6 
241Am 13.6 
243Am 2.8 

Fusion neutron source 
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Fuel cycle analysis 

TRU burner fuel cycle 
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Table 2: Fuel cycle parameters vs. radiation damage 

 100 dpa 200 dpa 300 dpa 

Cycle length (EFPD) 350 700 1000 

Fuel residence time (yr) 3.83 7.67 10.95 

HM out (kg) 6572 6009 5396 

FIMA (%) 16.7 23.8 31.6 

TRU burned/Yr (kg) 1043 1051 1054 

Ratio of decay heat to LWR SNF 
decay heat at 100 000 years  

0.0632 0.0350 0.0244 

Kilograms of TRU to the repository 
per year 

67.68 31.39 19.71 

Clad damage (dpa) 97 214 294 

Minor actinide burner fuel cycle 
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Table 3: Plutonium and minor actinide vector in EFIT fuel [17] 

Plutonium vector Minor actinide vector 

Isotope Mass % Isotope Mass % 

Pu238 3.737 Np237 3.884 

Pu239 46.446 Np239 0.0 

Pu240 34.121 Am241 75.51 

Pu241 3.845 Am242m 0.254 

Pu242 11.85 Am242f 0.000003 

Pu243 0.0 Am243 16.054 

Pu244 0.001 Cm242 0.0 

  Cm243 0.066 

  Cm244 3.001 

  Cm245 1.139 

  Cm246 0.089 

  Cm247 0.002 

  Cm248 0.0001 

Table 4: Fuel cycle comparisons 

 TRU burner 
ANL metal fuel 

MA burner 
EFIT metal fuel 

MA burner 
EFIT oxide fuel 

Fission power (MWth) 3 000 3 000 3 000 

Coolant Na Na Na 

BOL mass HM (kg) 30 254 49 985 47 359 

BOC mass HM (kg) 28 846 48 468 45 658 

EOC mass HM (kg) 26 803 46 441 43 542 

Delta mass (kg) 2 042 2 027 2 110 

Loading outer (kg) 7 887 13 040 12 345 

HM out (kg) 5 862 11 013 10 234 

FIMA (%) 25.6 15.5 17.1 

Power peaking BOC/EOC 1.69/1.89 1.46/1.62 1.34/1.51 

BOL pfus (MW) 172 489 515 

BOC pfus (MW) 302 190 195 

EOC pfus (MW) 401 246 325 

BOL keff  0.945 0.889 0.909 

BOC keff 0.878 0.949 0.959 

EOC keff 0.831 0.932 0.936 

Cycle reactivity change -6 441 pcm -1 922 pcm -2 552 pcm 

TRU burned/yr (kg) 1 064 1 089 1 122 

MA burned/yr (kg) 355 853 674 

Pu burned/yr (kg) 710 236 469 

U generated/yr (kg) 0.5 31 21 

Ratio of decay heat to LWR SNF 
decay heat at 100 000 years 

0.046 0.0999 0.0998 

Support ratio (100%) 4.2 34.1 27.0 

Support ratio (75%) 3.2 25.6 20.2 

Clad damage (dpa) 214 203 201 
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Dynamic safety analysis of SABR 

Heat removal accidents 



SABR FUSION-FISSION HYBRID FAST BURNER REACTOR BASED ON ITER 

8 ACTINIDE AND FISSION PRODUCT PARTITIONING AND TRANSMUTATION, ISBN 978-92-64-99174-3, © OECD 2012 

Neutron population accidents 

Conclusions 
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