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LINEAR ACCELERATOR -BREEDER NUCLEAR REACTIONS
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. _ Energy Release in
Estimates Spall., Evap.,H.E. Fission Fast Fission n Total n Target, GeV/p GeV

Canadian 20 30 50 4
Infinite Medium :

Russian 40 60 100 7
Infinite Medium .

BNL Estimate 27 16 43 3.5
Finite Medium

‘BNL Estimate 27 31 58 5.1
Finite Target
with 6X Puin U
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Fig. 5 Accelerator-breeder - LWCR power
system fuel topping - without reprocessing.




Proposed

Pﬁase and Task

Table 1

LINEAR ACCELERATOR-BREEDER

Development Program Schedule
(millions of 1976 dollars)

FY 77 78 19 80 81

I. Feasibility Study 0.5 1.5
1. Accelerator
2. Target Reactor
II. Eng. Des. & Dev.
1. Accelerator 3 5 8
2. Target Reactor
2.1 Neutronics 1 2 2
2.2 Code Dev. & Lagtices 1 2 4
2.3 Materials 2 4 5
2.4 Eng'g. Dev. 1 2 4
2.5 Systems Studies 0.5 1 1
2.6 Adm. Planning & Des. 0.5 1 1
I1I. Const. Demo. and Prod. Plant
1. Accelerator
2. Target Reactor —
Totals 0.5 1.59 17 25

Total Expenditure

*
Initiate Demo Construction

— 26 —

84 —> 88

1
1
3
2
8
1
1

600

400

17 1,000

$1,121
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Table 2

2.

Neutron exposure and helium content of various irradiated alloys

2) Helium content, ppra{atomic)

JAlloy Fast fluence (>1 MeV)| Thermal fluence .

(102} n/cm?) (102} n/cmz) predicted measured
ickel 1.4 2.6 6.3 77.3
Tenelon 1.5 2.7 6.1 7.9
UMCo~50 1.5 2.7 1.9 2.5
348 SS 3.3 3.7 10.8 23.5 .
348 SS- 4.4 5.0 11.7 37.2
u7ss | -21.0 23-42") 18.0 917
%7 ss 30.0 33-60%) 2%.1 2016

a)

Composition (in w/0): Nickel: 99,999 Ni. Tenelon: Fe-18 Cr-14 Mn-0.4

N-0.1 C. UMCo-50: Co=27 Cr-24 Fe-0.07C. 347 SS: Fe-18 Cr-10 Ni-1.7

Mn-0.7 Nb-0.6 Si-0.05 C. 348 SS: Fe-18 Cr-10 N

5i-0.04 C.

b) Estimated

20

3 &
{ |

Atoms of Helium Per Gram of Nicke! x10°'®
o
1}

Nickel

neutrons only

§ i

Contribution from
thermal neutrons

Contribution from
epithermai and fast

5 10

Fost or Thermal Flusnce, xlozomt

Fig. 6

by Weitman,

5

Heliam generation in nickel as determined

7 Mn-0.6 Nb~-0.5

i-1.
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