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and-Goals forRPrEEs

SNHENWFEC Program imission Is the development of
plasiiaiiacing component systems capable of
intertacing with the extreme. conditions at the
poundary of fusion grade plasmas.

Sihere are three goals:

= Engineering and design of innovative PFC systems for
= present day and next generation fusion experiments
including burning plasma experiments such as ITER

Advancing the scientific field of plasma materials
interactions (PMI)

Developing the science and engineering foundation for
the PFC system of DEMO.
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g T R = m ] Injector tip « ¢
> Irje P LNt ntoe ; :
NS - d and measured o Aa( f s
MisDREects (SNL). i il -3

ANnitltplesmaterials (C, Be, V, W) . 5@ . e T
DIMIESIsampIE Was exposed to 22 Il T — e e
IppEdsingle null discharges to ‘PR C T
Simlate chiamber wall erosion. ' F
NERGSIONS Was measured by Ion beam
S analysis at SNL. (GA)
S==S.Analysis of lithium motion out of
+= = DIMES sample holder suggests better
== grounding arrangement for upcoming
tests in DITI-D (UCLA)

He and H retention and diffusivity
measurements in flowing liquid lithium
as a function of energy and lithium
temperature in FLIRE (UIUC)
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DEVEIGPEUNialiiee SuacernozzIieror CMA(SNL)

EXOENINE Htally’demonstrated| that depleted codeposited! € layers do not
ElNvibisslaiterannealing. (SNL)

VSYEUNIPE 1o INEEL. (SNL)

Ugejil JGEd the science of iIntegrated erosion and redeposition; analysis of;
er BidNithium and other liquid metal and solid divertors. (MD, T dependent
BSplibtering, fluid and kinetic code impurity transport SOL plasma) ANL)

= PISCES EXpEriments show carbon erosion suppressed by small amount of

e 'berylllum Impurity in.boundary plasma. (UCSD)
== s\ Very clean: liquid! L Fill of limiter tray on CDXU (UCSD)

o= Mplecular Dynamics modeling of D sputtering of liquid Li to calculate
reflection coefficients and sputtering. (UIUC)

® Predict low intrusion of lithium to the core of NSTX (full coverage, with
UEDGE utilizing WBC and vice versa) (LLNL)
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> Argonne

- Genere

SMEWIEnee Livermore National Laboratory
SReCIaRIGEe National Laboratory

e University of California, Los Angeles

. University of California, San Diego
®
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PEENIEChnology, ThrustyAreas

o Lielul d Surface PEC Development (35%)

J HJrJ'*’ el Materials Interactions (PMI) and
Strape-0ffi Layer (SOL) Experiments
= ~‘ (& 30/0)
‘e SO|Id Surface PFC Development (16%)
& PMI and PFC Modeling (16%)

s Total funding $7054K (ITER 34%)







BEMENVetal REC, Researnchyigh) ™

g

T R

gfffﬂComplete Installation: of conducting,
= ‘Wide-channel test section ($50K) 4/05

s Modification of MTOR for higher field in
larger magnetic volume ($200K) 3/05




Liclufick eiz] PFQ_Resear-c—h(d‘ﬁ’SF)*"

BPETImENtal Surface height

EasiirEments on Wide, electrically
Reonlickng channel film flow in NSTX
N Elevant magnetic fields ($250K) 8/05

—
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7 --_"‘7‘3"D Simulations of experimental film and
Jjet flow data ($250K) 8/05
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Llcjlie

SNeBrtMuE liguid lithium limiter experiments
BOINGTX & CDX-U/LTX. Analysis of lithium
BYEr fiormation and evolution on graphite

Eand metallic substrates. ($700K) 8/05
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BEMENVetal REC, Researnchyigh) ™

J éptual Design eirlfighiarCiimeauie
for NS (599:9) JL0s
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HEshia Materials Interactionsiss e
Benments (high)

deposition studies and H retention. ($754K)
10/05
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desiia Materials Interactionssss s
Bveniments (high)

SPIS(ES Experiments on bursty plasma
iEsiand molecular ions. ($500K) 11/05
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o Su
6/05




o :
desiia Materials Interactionssss s
BsErments (IoW/incremental)
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[FendrSOILL Mgdeling{dﬂﬁ*'

J Mor_-' NS pIase edge to support designi of
IEMEstiface divertor ($70K) 9/05

SN Iet IR edge modeling to support US FI

'Ield @esign and MD simulations of
-—"_' splittening from redeposited carbon

-
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== _($65K+6OK )-9/05
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ISEUES and ConcernsHomPFCs

SRIMENPEC community IS performing a wide range
gifiEsearch with limited funding. (LM to He cool)

BIHEPMI Research Facilities are aging and there

S shiadeguate funding for maintenance and

~» PMI/SOL modeling activities are not adequately
supported.
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Inistietgey

Base PEC

ITER PFC

Total (3K)

656

540

976

390

20

410

15610

65

195

59

0

59

1424

2556

184

/0

254

675

/5

/50

1150

1854
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iasks to be done with 10% cut
YNicbho o be added with flat budget
2l emental funding requests
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Report on experimental and simulation
results and concept for NSTX flowing
module ($75K) 12/05




letal PREC,Researchx@igh) ™

tall reduced scale NSTX module
mﬁ up for MHD testing in MTOR
gk J50k/ 5/06

Ny perimental data on NSTX mockup
— =%250K) 8/06

s 3D Simulations of experimental
mockup ($200K) 8/06




BEMENVetal REC, Researnchyigh) ™

) "design of Liquid Li module for
NSITX($59K) 6/06
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ificreased Ilqmd metal flow capablllty In
\JJI OR for near-full scale module testing
( '5K) 2/06
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NEMENVetal PEC Research (Tow)™

o AlRali imgtalflo Ly or berrer Wil 1o
G070 Capabiioy i VMAOR, ($751) 5706
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EBxperiments (highy
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desiia Materials Interactionssss s
BsErments (IoW/incremental)
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o Conduct WD simulations for soustagipggf Bepid G (R101C)
9/06
o Assess torgidal asynumnetries (3D) for plasma wall fluxes
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ITER
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Total ($K)

ANL

656

540

976

390

20

410

15610
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‘ TER Eirst Wall Shield Module
FY05/06
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g5REontribution to ITERSPECS

SRMEUUIENS of the First'VWall Shield
BComplete design of module with ITER Team (VHTP).
'hduct critical R&D to support design, fabrication,
= Sand quality control.
= ' - — Fabricate a prototype FW portion and HHF test.

.—r""—
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-.7. ~ — Fabricate a prototype Shield module section and test.

— Fabricate a full prototype FW/S module to verify
manufacturing processes.

— Fabricate the modules and spares for ITER.
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YOSMITER Specific Tasksy($650K)™

SRPAIGICIPater N the finalfaesign with Russia, China,
NOJiea), and the host ($250K) 9/05
SINBEGtiatel criticall fabrication specifications with
NS 50K) 9/05
EEBEaIN R&D on Be/Cu application and joining and
=~ HHE test ($150K) 9/05
== g/eé:]én R&D on Cu/SS joining and test. ($100K)
® Begin R&D on casting of shield module with
small prototypes ($100K) 9/05




— .
AUBNTER Specific Tasksy(@1'200K)™

sEpIeENinalrdesignror FW/Simodule 18 ($100K) 6/06
SoIIPIELE SPECifications for module fabrication ($100K) 6/06
'-‘request for quotation for fabrication and prototypes ($50K)
o6
gontnue R&D on Be/Cu with testing. ($200K) 9/06
sEentnue R&D on Cu/SS with testing. ($200K) 9/06

_ fContinue R&D: on Casting development ($200K) 9/06
® Begin weld development ($100K) 9/06

= o Fabricate small FW prototype ($100) 9/06
- 8 [Eabricate prototype Shield segment ($150K) 9/06
® Postpone testing of prototypes and QA/QC to FY07 (ramp up!)
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Serm inaustrial R&D needs to be
sonducted to reduce fabrication risks.

:L_lndlng is limited in FY05 and 06 which limits
the rate of progress

m

= Sclection of vendors is complicated by the
selection of the ITER host and later
assignment of WBS manager

— Start of funding delayed in FY04
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