NSTX Upgrade Research Timeline for 2014-2018 o ptl o n A

2014-18 Advanced PFC Research Draft Timeline

FY13 | 14 | 15 | 16 | 17 | 18

5 year plan period 4 5 year goal
_ Coatings!,. . Design for
Physics Thrust | L|qU|d lithium
; N\ inventory
Assess ATJ, TZM & Li Establish science of strong- control in
erosion and transport in | evaporation regime; NSTX-U and
conventional regime associated transport FNSF
Determine

Assess Li coating efficacy
and lifetime on AT)/TZM;
Confinement effects in
NSTX-U

Establish effect of new divertor
regimes on core performance
2 (e.g. confinement, impurities)
1

effect of strong
emission regime
on core

Develop models

Establish science of non-
for FNSF

Assess role of Li in heat-

flux mitigation in minority impurity plasma . .
conventional regimes | effects on SOL/divertor SOL/divertor in
strong emission
. regime
Tools MAPP, QMBs, spectroscopy, probes, 2D fast-cams, IR
thermography, bolometry
Diagnostics
Liquid-metal surface/PFC
diagnostics
Theory Fluid codes (e.g. UEDGE/B2|SOLPS/OEDGE), =\ Establish
—— Kinetic codes (e.g. DEGAS2|EIRENE, XGCO|1), ' Atoms-to-PFCs
Material codes (e.g. MD/DFT/QCMD) theory base for
LM-PFCs
Facility Surface science laboratories - T260, C123
All One TZM All TZM divertor e
G hit Divert t t conversion with
raphite ivertor argets tiles/coatings
Develop flowing Li-PFC and support systems; Te.St _flowurg Bauic Desngp fontull
Test target materials/PFCs Magnum-PSI Ethiuncivertor toroidal L
9 9 module divertor for
NSTX-U

Lithium

Control NSTX-U Upward Li evaporator, Slapper, Dropper




NSTX Upgrade Research Timeline for 2014-2018

Option B

2014-18 Advanced PFC Research Draft Timeline
FY13 14 15 16 17

5 year plan period

Physics Thrust Coatings | Liquid

5 year goal

Design for

Assess ATJ, TZM & Li erosion and
transport in conventional regime

strong-evaporati

transport

| Establish science of

I regime; associated

lithium
inventory
control in
NSTX-U and
FNSF

on

Assess Li coating efficacy and
lifetime on ATJ/TZM;
Confinement effects in NSTX-U

impurities)

Establish effect of
| new divertor regimes
on core performance

(e.g. confinement,

e

Determine
effect of strong

on core

A\

emission regime

~

4

Assess role of Li in heat-flux
mitigation in conventional regimes

SOL/divertor

Establish science of
non-minority impurity
plasma effects on

Develop models
for FNSF
SOL/divertor in
strong emission

4

" regime
& g
Tools MAPP, QMBs, spectroscopy, probes, 2D fast-cams, IR
thermography, bolometry
Diagnostics
Liquid-metal surface/PFC
diagnostic upgrades
Theory Fluid codes (e.g. UEDGE/B2|SOLPS/OEDGE), Establish
Kinetic codes (e.g. DEGAS2|EIRENE, XGCO|1), Atoms-to-PFCs
Material codes (e.g. MD/DFT/QCMD) theory base for
LM-PFCs
Facility Surface science laboratories - T260, C123
All All TzM TZM wall
Grabhite One TZM Divertor divertor conversion with
P targets tiles/coatings
Develop flowing Li-PFC and Install and test movable Design for full

support systems;

. limiter for high-Z and toroidal LM
S g auatoialc/EECe flowing LM PFC samples divertor for
Magnum-PSI NSTX-U

Lithium
Control

NSTX-U Upward Li evaporator, Slapper, Dropper
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