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(25 deuteron linac) ( 18m
18m)

Materials Testing Accelerator (MTA),
was found at the Livermore Auxiliary
Naval Air Station
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Weinberg's PWR was heterogeneous. Weinberg had proposed the PWR to
7 —l j Rickover's team for naval propulsion.

uranium
fuel rods
mode]’ahng , \ :.' W ERE ==
water 2.

e =

Alvin Weinberg

Why wasn’t thisS = «|ve arready given the political reason:

donef; that the plutonium fast breeder arrived
] first and was therefore able to

Weinberg and Oak Ridge developed the consolidate its political position within
first molten salt nuclear reactor in 1954. the AEC.

860 C “It was a successful technology that was
dropped because it was too different
Red hot! from the main lines of reactor

development... | hope that in a second
nuclear era, the [fluoride-reactor]

technology will be resurrected.”

| suppose part of my admiration for Dr. Nishibori arose from

2.5 MW the enthusiastic support he gave, even until his death in his
late eighties, to the molten-salt system. But despite his
powerful political connections and his prestige, his support
for the molten-salt reactor in Japan never got very far.

100 hours




The 65-Year
Arms Race.

U.S. and Russian
stockpiles
plunged at

the end of the
Cold War.
Roughly 8,000
active warheads
remain
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Accelerator Driven System (ADS)
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Figure 1: European ADS accelerator conceptual scheme.
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Figure 2: The reference linac front-end.



n-TOF ADS

TABLE I. Main features of the n_TOF facility (CERN)

Neutron energy range 1 eV-250 MeV
Proton beam energy and intensity 20 GeV/c: Tx10'2 p/pulse
Pulse repetition frequency 0.25 s~ '{average in dedicated mode)

Neutron flux at 187.5 m (uncollimated)  4x10” n/cm?*/pulse

Neutron flux with ®=1.9 cm collimator  1.4x10° nfcm?/pulse

Fraction of flux in 1 eV - 1 Mev range  2/3

Resolution AEE 310 % at 1eV: 1.5x107 % at 30 KeV
Background (fluence out/in beam) 1"

8D Crm

Figure 1. Lay out of the TOF tube.



TECHNOLOGY READINESS LEVELS

A White Paper
April B, 1935

NASA

John C. Mankins
Advanced Concepts Cffice
Office of Space Access and Technology
MASA

Technology Readiness Levels Summary

TRL 1
TRL 2

TRL3

TRL 4
TRLS5

TRLG

TRL7

TRL S8

TRLO

TRL

Basic principles observed and reported
Technology concept and/or application formulated

Analytical and experimental critical function and/or characteristic proof-of-
concept

Component and/or breadboard validation in laboratory environment
Component and/or breadboard validation in relevant environment

System/subsystem model or prototype demonstration in a relevant
environment (ground or space)

System prototype demonstration in a space environment

Actual system completed and "flight qualified” through test and
demonstration (ground or space)

Actual system “flight proven” through successful mission operations

MA

FBR TRL4 ADS

TRL3

2010
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Residual radio-toxicity of waste as function of time

Ordinary
PWR

—_pwr orgen) \[ Comparing :
(1) ordinary reactor (PWR)

EA cycle
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Liquid Fuel Nuclear Reactors

Wasie
Waste
separator
M L1237 fuel
v, ok
Uranium ¥
by Li-133 core
Fertile

Turbine and generator

Robert Hargraves and Ralph Moir March 29, 2010

Molten salt coolants

with dissolved
uraniunm and thorium

flunorides

promise reactors that

can generate electric

power cheaper than

from coal.
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Schematic of ADS- energy balance
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Accelerated protons
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Need for more and improved quality data(abs, fiss,
fissprod, n mult) for Th — U Cycle Nuclei (231-233 Pa,
232,233U)- radioactive target

Data for Minor Actinides required ( Np, Am, Cm)

Need for data for Pb, Bi, Structural Materials at energies
Higher than 20 MeV

Prediction and Measurement of Rare Earth Alpha Emitters
Produced in LBE spallation target

Production of Light Radioactive/toxic nuclei like 7Be

Neutron capture data for long lived FF —
1291, 135Cs,107Pd,93Zr

Ba?a[n.ﬂ Cross Section
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KART (Kumatori Accelerator-driven Reactor Test facility)
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from KUCA as a sub-critical target of the ADS
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Fig. 1 Top view of the configuration of A-core in the ADS experiments with 100 MeV protons
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Fusion-fission hybrid thorium fuel cycle alternative

Laser fusion fissile generator plant with U233 breeding.
Li Li
D "~
Y233 i
—
U3 Fission .
T CE)
Th*2 /
% T 1363 5.09 R i
D g o™ | cnarcore 1 zone
— - ——— €1 L. - .
y2s TP SemEs
Catalyzed o UZBFission /1 1
DD Fusion /
! .I i ";‘i:urin
Tth
. . '_}-\ 5T I|'nu:'- .I Lr.::“ WALLS
Material flows in the DT (top) and Catalyzed DD fusion-fission hybrid (bottom)

Fuel Factory alternatives with U233 preeding from Th232,

Magdi Ragheb

Graduate seminar, department of nuclear, plasma and radiological engineering, University of lllinois at
Urbana-Champaign, 103 Talbot laboratory, USA, February 10, 2010
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Engineering Validation &
Engineering Design Activiti._es

e
* Eng|neenﬂg Va“datlon Accelerator Prototype (scale 1:1)

— The Accelerator Prototype _
— The Lithium Test Loop |
— High Flux Test Modules
« Engineering Design
— Of the whole IFMIF Plant

12 IPAC 2010, Kyoto, 23-28 May 2010
Norbert Holtkamp
Principal Deputy Director General
28 May 2010
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