sion Reactor Technolo
(459.760, 3 Credits)

Prof. Dr. Yong-Su Na
(32-206, Tel. 880-7204)




Phased integration of reactor technology
development

The Fast Track Approach
&

T The Broader Approach

DEMO/PROTO ‘:ﬂ
Ut _

20~30years

« DEMO: The last integrated machine funded by the government
to demonstrate electricity generation in a plant scale.
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'Phased integration of reactor technology
development

year 0 5 10 15 20 25 30 35 40 45
[ T N I | L1 1 L1 1 1 L1 1 1 L1 1 1
2010 2035 2040 2045 2050
Todays ] upgrade,
expts. construct
technology issues (e.g. plasma- pI:s\sma
surface interactions) issues
- | H&D . .
mo?llls— operation high-duty D-T operation
ITER ation
TBM: checkout and ~TBM performance tests & post-
licensing characterisation exposure tests
plasma pen‘ormgance ! _ |planket plasma
confirmation | =. ~ [optimisation — |optimisation
] o
SR, single ' j
IFMIF T construction beam operation: priority materials other materials testing
. 1
materials I
characterisation . [materials
v optimisation
I construction e ] operation phase 1 p;::;i ezt
conceptual design engineering design . operation phase 2
DEMO(s) P o ’ ’ o i blanket construction FEER 2 blahiet — construction P °
design design| | &installation
licensing lidensing U licensing !
‘ ; * design
pasf“a . confirmation
v I confirmation v
Commercial ) engineering design )
conceptual design construction operate
Power plants A
) licensing
impacts of advances impacts of advances impaé:ts of advances impacts of ad\f;ances impacts of advances

R & D on alternative concepts and advanced materials

“T he Path to Fus:on Power”

by C. L. Smith (Director, UKAEA Culham), KAST (10 October, 2006) s




' Phased integration of reactor technology
development o

The broader approach leading to construction of DEMO
(assuming a Fast Track to fusion power)

FY [2005 | 2010 [2015 | 202 [2025 [2030 [2031
Performance
. asic performance phase extension phase id
ITER Construction P P Eoan
program Test of breeding blanket

J Achieve Q=10, 400s
Achieve Q~5steady  -state operation
1 Proof of principle of breeding blanket

Fusion Development of breeding blanket

technology
development

Fusion material development (inc. IFMIF)

1 —
|

1 Confirmmaterials database
-----------------

DEMO Concept exploration | CDAlike EDARED construction § power production

SIS, S 7r A
r Coordination of DEMO physics arethn R&@ : Grid connection

N N . —'
Decision of constructi
icencing

“"Overview of NCT Proposal” M. Kikuchi (November 3-4, 2005) 7




Phased integration of reactor technology
development

Fiscal Year |tl3
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Phased integration of reactor technology
development e

Strategtc Timeline—Fusion Energy Sciences™

2009 2011 2013 2015 2017 2019 2021 2023
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T he Development Path for Magnetic Fusion Energy” by
R. Goldston (Director, PPPL) Global Climate and Energy
These st milwoncs ar o Project Worksho on Fusion Energy (1 May, 2006)

“*For more detail on these facilities 9

\ Fucilivies for vhe Future of Sciences A Iwenty Year Untieok.

Future Facilitie




