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1. Introduction

Design requirements for BB value 

Tritium Breeding Ratio  ≥ 1.1 

Energy Multiplication factor > 1

Design limits for the TF-coil superconductivity 

Peak nuclear heating in winding pack [W/m3] ≤0.05 103 
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2. Development and features of the neutronic 

design  
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3. Results 

3.1 Tritium production  
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Components 

Thickness 

(cm) 

Radial 

Thickness 

OB (cm) 

Radial 

Thickness 

IB (cm) Composition (% vol) 

   
 

 Eurofer He LiPb W 

FW 
FW coating      0.2        0.2        0.2    

   

100 

FW 1.98 1.98 1.98 85.54 14.46 

  

Breeder zone + 

Helium collector 

1st, 2nd and 3rd radial 

stiffening plates 

(each one) 

 2 6 6 

 

91.33 8.67 

  LiPb channels 

 

64 30   100 

 He plena  
17 10 53 47 

 Eurofer walls  

Walls 

Side walls 2  -   85.54 14.46 

  Top wall 4  -   85.54 14.46 

  Bottom wall 4  -   85.54 14.46 

  Back wall 2 2   2   85.54 14.46 

  Total BB Thickness   91 50     

Manifold/BSS  variable thickness 51.29 4.35 44.36  

 

Component 
nº 

T/n 

in 11.25º 

Total 

in 360º 

T/cm3s 

 

OB modules 

1 2.34E-03   8.81E+11 

2 3.04E-03   9.53E+11 

3 3.56E-03   9.94E+11 

4 4.82E-03   9.92E+11 

5 3.48E-03   9.59E+11 

6 2.73E-03   9.37E+11 

7 2.03E-03   8.95E+11 

8 1.39E-03 0.749 8.37E+11 

IB modules 

9 7.99E-04   1.46E+12 

10 1.25E-03   1.44E+12 

11 1.13E-03   1.43E+12 

12 6.66E-04   1.45E+12 

13 1.93E-03   1.62E+12 

14 1.88E-03   1.58E+12 

15 1.48E-03 0.292 1.24E+12 

Total BB  1.041/1.042 (ENDF/JEFF) 

Total Manifold (43 Cells)  0.089/0.09 (ENDF/JEFF) 

Total TBR (BB + Manifold) 1.13/1.132 (ENDF/JEFF) 

 

3.2 Neutron wall loading 
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3.3 Power generation and Energy multiplication  

Component Power generated (MW) 

BB + Manifold 1229.32 

Divertor 262.49 

VV + Ports + Coils 11.98 

Total 1503.79 

 

3.4 Radial distribution of the Power deposition  
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3.5 Nuclear heating in the TF coil  

Distance from plane 

Z=0 (cm) 

W/m3 

IB OB 

>160 79.16 270.22 

160:110 0.63 64.44 

110:60 1.10 74.93 

60:10 1.11 115.93 

10:-40 1.52 118.85 

-40:-90 0.38 122.74 

< -90 0.59 23.71 

 

4. Conclusions 
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