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Goals of this Meeting

* review In-progress MEMOs and open ACTION ITEMS

 Introduce draft revision of R18-1 milestone and how it
maps to the PFCR-WG charges

—further discussion tomorrow-AM
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PFC Requirements Working Group Charges

2. faclilitate generation of updated requirements utilizing:
a) available reduced models, empirical scalings, boundary simulations

b) ultimately, a validated model for specifying heat loads to all plasma facing
components for arbitrary NSTX-U scenarios

3. In preparation for operations, develop:
a) Instrumentation plan for intra and inter-shot PFC monitoring
b) areduced model for heat loading for pre-shot planning
c) guidance on how to best integrate monitoring with operations
d) control, diagnostic requirements for real-time heat-flux control
4. work closely with engineers and analysts to develop and
Implement requirements

http://nstx-u.pppl.gov/program/working-groups/pfc-requirements-working-qgroup
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Review On-Going Work

* for people present, please summarize what's being
worked on and progress being made
— MEMOs
—ACTION ITEMS
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http://nstx-u.pppl.gov/program/working-groups/pfc-requirements-working-group/memos
http://nstx-u.pppl.gov/program/working-groups/pfc-requirements-working-group/action-items

New Work?

* likely going to be some items generated by the TSG
meeting presentations/MEMQOs from this morning...
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Revised R18-1 Milestone

FY18-1: Develop and Benchmark Operations-Focused Reduced Heat
Flux and Thermo-Mechanical Models for use in PFC Monitoring

The NSTX-U Recovery Project will deploy new plasma facing components (PFCs) to meet updated
heat exhaust requirements driven by a narrower scrape-off-layer width, increased heating power and
longer pulse durations relative to NSTX. Inter-shot monitoring or intra-shot control of heat flux to
PFCs is anticipated for a range NSTX-U operating space, necessitating reduced models that can be
run between shots or even in real-time. Monitoring requires a reliable instrumentation suite which
can support or contradict model predictions and confirm PFC integrity. The goals of this milestone
will be accomplished in three major components: 1) Develop tools for pre-shot planning and
confirmation of post-shot PFC thermal observations which use reduced models to predict time-
evolving heat fluxes to shaped PFCs and estimate distances from engineering limits. Assess
additional effort needed for implementation of reduced models in PCS. 2) Where feasible,
benchmark reduced models against boundary physics (e.g. SOLPS, UEDGE) and finite element
analysis (e.g. ANSYS) tools, and validate using experimental data from relevant tokamaks and
results from FY18-2. 3) Evaluate examples of discrete monitoring systems that are sufficient to
capture the evolution of the PFCs relative to engineering limits. Compare the ability for different
techniques (e.g. thermocouples vs. imaging) and technologies (e.g. near vs. long-wave infrared
cameras) to achieve NSTX-U PFC monitoring objectives.
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Revised R18-1 Milestone

FY18-1: Develop and Benchmark Operations-
Focused Reduced Heat Flux and Thermo-
Mechanical Models for use in PFC Monitoring

The NSTX-U Recovery Project will deploy new plasma facing
components (PFCs) to meet updated heat exhaust requirements
driven by a narrower scrape-off-layer width, increased heating
power and longer pulse durations relative to NSTX. Inter-shot
monitoring or intra-shot control of heat flux to PFCs is anticipated
for a range NSTX-U operating space, necessitating reduced
models that can be run between shots or even in real-

time. Monitoring requires a reliable instrumentation suite which
can support or contradict model predictions and confirm PFC
integrity. The goals of this milestone will be accomplished in three
major components: 1) Develop tools for pre-shot planning and
confirmation of post-shot PFC thermal observations which use
reduced models to predict time-evolving heat fluxes to shaped
PFCs and estimate distances from engineering limits. Assess
additional effort needed for implementation of reduced models in
PCS. 2) Where feasible, benchmark reduced models against
boundary physics (e.g. SOLPS, UEDGE) and finite element
analysis (e.g. ANSYS) tools, and validate using experimental data
from relevant tokamaks and results from FY18-2. 3) Evaluate
examples of discrete monitoring systems that are sufficient to
capture the evolution of the PFCs relative to engineering

limits. Compare the ability for different techniques (e.qg.
thermocouples vs. imaging) and technologies (e.g. near vs. long-
wave infrared cameras) to achieve NSTX-U PFC monitoring
objectives.
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facilitate generation of updated requirements
utilizing:
available reduced models, empirical scalings,
boundary simulations

ultimately, a validated model for specifying heat
loads to all plasma facing components for arbitrary
NSTX-U scenarios

in preparation for operations, develop:

instrumentation plan for intra and inter-shot PFC
monitoring

a reduced model for heat loading for pre-shot
planning
guidance on how to best integrate monitoring with
operations
control, diagnostic requirements for real-time heat-
flux control
work closely with engineers and analysts to
develop and implement requirements
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