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Implementation of Open-Cycle Accelerator-Driven
Transmutation System for Commercial Reactor Waste

Sale of 300 Mwe of electric
power inte the cemmercial

grid pays most of transmutation
capital and aperating cost

Practlcal placement either at the
power plant site or at a central
iransnntation site
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TIER-1 design’s homogeneous geometry for MCNF code (PV2.inp)

Void cyfinder fd=20 cm , h=212.5 cm)

Reflactor cylinder (d=475 ey, h=500 cm)

. * Graphite cyiinder (d=100 ¢, k=500 cm)
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ADNA-RYTEC Goals for Transmutation of
Commercial Nuclear Waste

* Elimivation of weapons-useful material in commmercial nuclear waste
* Recovery of the fission energy from waste actinides
% Elimination of reprocessing

* Transmutation pays its own way
(Capital and eperating costs paid by electiric power sales)

* Elimination of lengthy technology developinent
(Deployment beginning by about 2012)

* Remnant actinides and £, p. still require geologic storage (Tier-1)

* Further development for complete burn-up if needed (Tier-2)



Accelerator Simplifies Infrastructure
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Minimum PMA with 1/1000 Separations Factor

Assuming total U. S. PMA of 900 tons

Lost in front-end separations 0.9 Tons
Remuant from last core 2.2
Lost in recycle with multiplication (3.3 x 0.9 tons) 3.0

- Total 6.1 Tons

Reduction effectively to 0.68 Y% with 0.1 % separation factor
and with about a 2-ton remnant of weapons-useful plutoninm
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Transmutation Cost Without Power Sales

Annual income from one LWR at $0.05/kwh
~ Total income from 100 LWRSs for 40 years
Annual mass fissioned in one LWR

Annual mass of PMA produced in one LWR
Income from fissioning 300 kg of PMA

Total cost of fissioning all PMA
from 100 LWRs for 40 years

$440 million
$1660 billion
1200 kg
300 kg
- $110 million

$440 billion
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Comments on Roadmap Reference Technology

Accelerator is 2 major addition in expense and complexity enabling only modest
gains over a reactor :

Large inventory with fast spectrum extends burn-out period (150 years to 0.2 %)
Never eliminates weapons plutonium; (two tons at least ~ 400 weapons NAS)
Most likely a large increase (by four?) in expense over repository alone

Only 30 % burn-up per pass multiplies separation chemisiry work and spoils 0.1
separation factor

Similar system rejected by STATS panel already owing to time scale and expense

Poor basis for advancing ATW as new technology; will be viewed by Congress as
“stalking horse” for IFR



Advantages of ADNA Thermal Spectrum Design

7 Yo single-pass remnant PMA (compared with 70 % for ATW reference design)

Accelerator displaces recycle separations eliminating recyele costs and most
difficult technology development

Plutonium single-pass remnant not weapons useful
Neptunium single-pass burn-down by a factor of 15
Uses materials and technology demonstrated in the MSRE program

Offers large nuclear energy resonrce extension (~40} from therium without front
or hack end separations, weapons material production, or isotope separation

L'WR weapons material eliminated and most fission energy (> 90 %) recovered in
a single pass and in one human generation thereby removing the two primary
motives for disturbing the repository



Some Suggestions for Steering Committee
Consideration

* Consider encouraging major changes in fast ATW technology to enable
significant benefit over fast reactor (e. ., major increase in flux)

* Broaden focus beyond repository performance to include stronger
- emphasis on weapons material reduction and energy recovery from PV A

* Open sapport in FY 2000 to other ATW concepts; establish a dual track
* Prepare preconceptnal designs on new concepts by Sept. 1, 2000

* Encourage medest experiments which enhance and validate the
preconceptual designs

* Evaluate designs in Sept. 2000 for continuation to futyre down-select



