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SCENARIOS

$ Scenarios provide performance goals for ATW System
S >No New Orders= is base scenario (as reviewed by MIT

1/98)

$ Not meant to predict the demise of the nuclear enterprise or
to imply that ATW has maximum value under that scenario
S Provide a clean basis for comparison

$ Alternative scenarios will differ in deployment strategy rather
than R&D requirements
S Small differences in timing of first unit
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SYSTEMS INTEGRATION

$ Ensure that technical working groups have an integrated view
of schedules
S Basis for R&D needs definition
S Schedule(s) are aggressive (success-driven)

$ Define key questions
S e.g., Goals for STF

S How ambitious should they be?
S What are the effects on R&D?
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STF OBJECTIVES

$ Test bed for DEMO and ATW conditions

$ Concept verification
S feasibility of coupling between accelerator and target
S controlability
S beam delivery

$ Address key technical issues (next viewgraphs)

$ Flexible (multi-use?) facility
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TECHNICAL ISSUES

$ LBE technology
S reliance on Russian experience
S chemistry, spallation products, material compatibility

$ Accelerator reliability
S new performance requirement for an accelerator

$ Window design
S materials issues
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INSTITUTIONAL ISSUES

$ SSIWG is also addressing institutional issues.

S licenseability, siting, etc.
S ownership and the effect on electricity markets
S system and organizational requirements
S public acceptance
S proliferation resistance

$ As laboratory employees SSIWG cannot make
recommendations only describe problems.
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DOCUMENT OUTLINE
(Surrogate for Work Plan)

$ Depth of treatment constrained by time available
$ Initial work (writing) focused on the following:

S Section  1 Introduction
S 2 Why transmute?
S 3 Scenarios
S 4 Technical Reference
S 5 Alternative Technologies (includes

international collaboration)
S X Institutional issues

$ Later efforts will focus upon the following:
S Section 6 Systems Integration (bulk of work

done here)
S 7 R&D Costs
S 8 Benefits



ATW

ATW Plant Sized to Process 12,000 tonnes of Spent Fuel

Spent Fuel from Current Reactors

ATW FuelATW Subcritical Waste Burner

110 MW Proton Beam

4 targets
@2050
MWt each

@38% -->
3117 MWe

402 MWe

2715 MWe
(net)

Fission products-
stable or short-lived

Uranium - Recycle or
Class C Low Level Waste

US Spent Fuel Inventory
2000  40,000 tonnes
2015  70,000 tonnes
End?  87,000 tonnes     (no
license renewals)

12,000 tonnes      (240
tonnes/yr for 50 years)

Fission
products-
stable or
short-lived

11, 500 tonnes

 TRU (Pu,Np,Am,Cm)
.116 tonnes

Iodine:  2.8 tonnes

Technetium:  9.1 tonnes

372 tonnes

127+
tonnes

Fresh fuel
4.6 t/yr

Used fuel
50% burned

Fissions
2.3  t/yr

Goal: Less than 0.5 tonnes
combined of long-lived problems:
Pu, Np, Am, Cm, ,Tc, I



ATW

ATW Can Safely Convert Spent Nuclear Fuel Waste Legacy
to Electric Power by the End of the 21st Century
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ATW

Light Water
Reactor

Light Water
Reactor

Light Water
Reactor

Light Water
Reactor

United States: Once-Through Fuel Cycle France: Multi-Component Concept

Japan: Double Strata Fuel Cycle CERN (Spain, Italy,..): Minimal Scheme

ATW

Waste

ATW

ATW

Uranium Pu, M.A.,I,Tc

U, stable &
short-lived f.p.’s

Mostly Stable
&short-lived f.p.’s

Uranium

Uranium

Uranium

Pu Re-Cycle

Fast
Reactor

Waste

Pu Re-Cycle

M.A.

Mostly Stable
& Short-Lived
f.p.’s

U, stable &
short-lived
f.p.’s

M.A.

Pu Re-Cycle
Pu Re-Cycle

Waste

Waste

M.A. and
L.L. f.p.’s

U, stable &
short-lived
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f.p.=fission products   L.L.=long lived

Pu-plutonium
M.A.-minor actinides

U & Pu

Re-cycle

ATW

Energy
Amplifier

I-iodine
Tc-Technetium

U, stable &
short-lived

f.p.’s

30%
Pu, M.A.

Thorium-
70%

Mostly Stable
& Short-Lived
f.p.’s

Re-cycle
Th,U,Pu,M.A.

Nuclear Infrastructure & Policies Impact ATW Implementations:
Vary by Nation and Probably by Time (Impacts ATW Fuel)

Mostly Stable
&short-lived
f.p.’s


