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The performance of Deep Burn TRISO spent fuel in a geological repository 
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Figure 1: Mass flow for a one-time recycle Deep Burn process [4] 

Figure 2: Once-through Deep Burn fuel cycle [4] 
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Table 1: LWR TRU waste and TRISO inventory from 1 MT CSNF 

Inventory per MT LWR-CSNF 

Nuclide 
TRU in LWR-CSNF Fresh TRISO Spent TRISO Transmuted TRISO 

w/o kg w/o kg w/o kg w/o kg 
237Np 4.68 0.468 5.2 0.468 7.7 0.231 4.4 0.044 
238Pu 1.35 0.135 1.5 0.135 6 0.18 10.3 0.103 
239Pu 51.3 5.13 57 5.13 3.2 0.096 0.1 0.001 
240Pu 20.7 2.07 23 2.07 27.8 0.834 7 0.07 
241Pu 7.47 0.747 8.3 0.747 21 0.63 5 0.05 
242Pu 4.5 0.45 5 0.45 26.5 0.795 35 0.35 
241Am 8.18 0.818 0 0 1 0.03 3.3 0.033 

242mAm 0.03 0.003 0 0 0.1 0.003 0.5 0.005 
243Am 1.48 0.148 0 0 5.3 0.159 16.7 0.167 
244Cm 0.29 0.029 0 0 1.3 0.039 16 0.16 
245Cm 0.02 0.002 0 0 0.1 0.003 1.7 0.017 

Total 100 10 100 9 100 3 100 1 

Figure 3: Radiotoxicity of CSNF, spent TRISO and transmuted  
TRISO normalised to total GWde produced over lifetime of the fuel 
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 

Numerical results 
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Table 2: Inventory of CSNF and DBSF (adapted from [10]) 

Nuclide 
Half-Life 

(yr) 
MPC 

(Ci/m3) 

Inventory per package at time of 
emplacement in the repository 

(mol/package) 

Inventory per package at time  
of package failure (75 000 yrs) 

(mol/package) 

CSNF DBSF CSNF DBSF 

TRU inventory 
245Cm 8.50E+03 2.00E-08 9.02E-02 1.07E-01 1.99E-04 2.35E-04 
244Cm 1.80E+01 3.00E-08 1.29E+00 1.45E+00 0 0 
243Am 7.40E+03 2.00E-08 6.18E+00 6.59E+00 5.50E-03 5.86E-03 

242mAm 1.40E+02 2.00E-08 4.45E-02 1.29E-01 0 0 
241Am 4.30E+02 2.00E-08 2.71E+01 1.84E+01 1.06E-05 1.26E-05 
242Pu 3.80E+05 2.00E-04 2.55E+01 1.71E+01 2.23E+01 1.49E+01 
241Pu 1.40E+01 1.00E-06 2.32E+01 1.36E+01 3.28E-07 3.88E-07 
240Pu 6.50E+03 2.00E-08 3.54E+02 1.81E+00 1.19E-01 1.09E-03 
239Pu 2.40E+04 2.00E-08 1.86E+02 2.10E+00 2.23E+01 1.32E+00 
238Pu 8.80E+01 2.00E-08 7.10E+00 3.95E+00 0 0 
237Np 2.10E+06 2.00E-08 2.19E+01 5.085 7.06E+01 3.63E+01 

DBSF waste matrix 
12C Compacts only (mol/package) neglecting TRISO coatings 8.80E+04 

 Whole element disposal (mol/package) neglecting TRISO coatings 4.03E+05 

Table 3: TRISO fuel, compact, element and waste package data 

TRISO fuel 

Fuel type TRUO2 

Kernel (diameter, m/density in g/cm3) [12] 200/10.0 

Buffer layer (thickness, m/density in g/cm3) [12] 120/1.05 

IPyC layer (thickness, m/density in g/cm3) [12] 35/1.9 

SiC layer (thickness, m/density in g/cm3) [12] 35/3.18 

OPyC layer (diameter, m/density in g/cm3) [12] 40/1.9 

Fuel compact 

Radius (cm) [12] 0.6225 

Length (cm) [12] 5.114 

Matrix (density in g/cm3) [12] 1.7 

Packing fraction (%) [12] 24 

Number of TRISO particles per average compact [2] 10 753 

Mass of fuel compact (g) 11.79 

Fuel element 

Mass of graphite per element (kg) [2] 90 

Dimensions (length in mm/across flats of hexagon in mm) [2] 794/360 

Volume (m3) [2] 0.0889 

Number of compacts per element [2] 3126 

Mass of carbon in an average fuel element including compacts  
(excluding TRISO coatings, kg/including TRISO coatings, kg) 

115.1/123 

Total mass of an average fuel element (kg) 126.9 
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Figure 4: Fraction of waste matrix remaining in waste package after package failure 

 



Figure 5: Radiotoxicity in the environment from CSNF, spent TRISO and transmuted  
TRISO normalised to total electrical power production over lifetime of the fuel 
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