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Neutronics design and analysis of water- cooled energy
production blanket for a fusionrfission hybrid reactor
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Abstract: Neutronics calculations were performed to analysis the parameters of blanket
energy multiplication factor (M) and tritium breeding ratio (T BR) in a fusiormr fission
hybrid reactor for energy production named FDSEM ( Energy Multiplier) blanket. The
most significant and main goal of the water-cooled FDSEM blanket is to achieve the
energy gain of about 1 GW with self sustaining tritium, which can operate for as long as
possible without fuel unloading and reloading. The preliminarily designed neutronics
parameters for FDSEM were presented, which show that the blanket loaded with the
Nuclear Waste ( transuranic from 33 000 MWD/MTU PWR and depleted uranium) for

energy multiplication (M = 90) with tritium selfsufficiency can operate for at least
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10 years without fuel unloading and reloading.

Key words: fusion; blanket; hybrid reactor; neutronics
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2

FDS EM

Table 2 Materials Composition and Radial Sizes of FDS EM ( Water Cooled)

68

( /%) / em
CLAM(75)+ H,0(25) 2
Lipy Pbg (°Li: 90% ) ( 100) R
CLAM(75)+ H,0(25 40
CLAM(75)+ H,0(25 7( 1)

2( 2)
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H,0(40) + PuO, (12 33)+ MAO( L 485)+ Upy0,(36 185)+ Zr( 10)
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Table 3 Parameters of Neutronics Optimizated Calculation of Blankets for FDS EM
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Table4 Main neutronics parameters as a function of time variants
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