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Time: 1:30 ~ 3:00, Place LSB-318, March 21, 2008

• General Items (15 minutes)

• Plasma Operations Updates (30 minutes)

• BP Meeting (30 minutes)

• Program Plan (15 minutes)

NSTX Team Meeting Agenda



 

• ES&H Issues (J. Levine)

• Heath/Safety is the foundation of what we do!   NSTX team continue to be vigilant on

safety related issues both personal and facility"

• Please keep mentally/physically alert on safety

• Please follow safety rules and procedures

• If in doubt, please ask!

• Please keep yourself safe and healthy (do best you can!)

• Please make sure everyone understand the NSTX Test Cell Access Rules:
The rule can change with the radiation level in the NTC - Please be alert!

- With NTC access permit and your own radiation badge, you can access yourself not

others

- People without NTC access permit would require the Health Physics issued radiation

badge and proper paper work

- Removal of exposed material from NTC requires Health Physics radiation survey

- Only items brought in during the non-operating day can be brought out without the

radiation survey.

Safely, Safely, Safely
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NSTX Project
Facility Operations, Upgrades and Budget Plans

Masayuki Ono
for the NSTX Team
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• 11 run week base cases in FY 09 and 10 assumes very minimal upgrades.
• Requested ~ 17% budget increase to allow full facility utilization (25 run
weeks) and acceleration of high priority facility and diagnostic upgrades.

NSTX Budget Summary ($M)



FY 08 FY 09 FY 10
Run Weeks

Base / Increment  15 11 104 11 104

Transport and Turbulence
Increase and Understand H-mode Confinement at Lower ne, ν*

P-CHERS(70 ch)

MSE/CIF (16 ch) 

Multi-Color-Te(r)

MSE/LIF (4 ch)

Turbulence Diagnostics

Improved High-k Scattering
 Corr. Reflect (low-k)

BES 
High-k Scattering k-High-k Scattering k-θθ  

To enable extrapolation to next-step STs

Tangential High-k
Scattering (3 MHz)

UC Davis
(Ph.D. thesis)

MSE-LIF w/o heating beam
• Direct reconstruction of total
plasma pressure
• Radial electric field profiles

Nova Photonics

BES - Localized low-k
turbulence structures to
complement high-k  
→ full turbulence k-spectrum

U. Wisconsin

UCLA

JHU

MPTS High Spatial Resolution MPTS High Spatial Resolution 

MSE/LIF (12 ch)

Profile Diagnostics

IncrementIncrement
Full Full UtilzUtilz



FY 08 FY 09 FY 10
Run Weeks

Base / Increment  15 11 104 11 104

Macrostability
Sustain βN and Understand MHD Near and Above No-Wall Limit

Control system upgradeControl system upgrade
NBI FeedbackNBI Feedback

VALEN Model of NSTX (Columbia Univ.)

6 ex-vessel midplane control coils

SS Vacuum
Vessel

Copper passive
conductor plates

BR

BP sensor

ITER design issue related activities:
– Vertical control
• PF configuration similar to ITER

– ELM suppression
• Attractive single row of coils test for

improved RMP understanding (n=1,2,&3)

– RWM control – impact of missing
control coils on feedback performance

Columbia U

Non-magnetic Non-magnetic RWM-IDRWM-ID JHU

GA

Control Coil (n=1,2,&3)Control Coil (n=1,2,&3)

(Ph.D. thesis)

To provide basis to extrapolate
high-beta operation to next-step STs

Full Full UtilzUtilz



FY 08 FY 09 FY 10
Run Weeks

Base / Increment  15 11 104 11 104

Boundary Physics
Unique Facility Capability for Divertor Particle Control Using Lithium

LLD-I (plates)LLD-I (plates)
LLD-II (Mesh under R&D)LLD-II (Mesh under R&D)

Lithium CHERSLithium CHERS

Second LITERSecond LITER

Divertor Bolometer (12 ch)Divertor Bolometer (12 ch)

Fast IR CameraFast IR Camera

Divertor/Edge
Diagnostics

Ion Flow MeasurementIon Flow Measurement
Penning Gauge UpgradePenning Gauge Upgrade

Divertor Bolometer (20 ch)Divertor Bolometer (20 ch)
Divertor Rogowski CoilsDivertor Rogowski Coils

Lithium
Systems

SGI UpgradeSGI Upgrade
Divertor BolometerEdge Tools

Edge Biasing  ProbesEdge Biasing  Probes

Surface analysis probeSurface analysis probe

Hiroshima U

LLNL

ORNL

SNL

U Washington

rt-SGIrt-SGI rt-ne-bar (FIReTIP)rt-ne-bar (FIReTIP)

FY 08

FY 08

FY 09

To Support Beam Current Drive, H-mode Confinement, and MHD

DivertorDivertor
SpectrometerSpectrometer

IncrementIncrement



FY 08 FY 09 FY 10
Run Weeks

Base / Increment  15 11 104 11 104

HHFW and EBW
Demonstrate and Understand Non-Inductive Start-up and Ramp-up

HHFW Antenna Upgrade - FY 09

350 kW EBW/ECH (start-up)350 kW EBW/ECH (start-up)

HHFW HHFW Antenna UpgradeAntenna Upgrade

Improved EBWImproved EBW
RadiometerRadiometer

HHFW

EBW

ORNLHHFW HHFW ELM ResilienceELM Resilience

(Ph.D. thesis)

Double Feed
Upgrade to Double

Power

HHFW/ICRF and EBW can provide heating and CD for next-step STs

ORNL

Full Full UtilzUtilz



FY 08 FY 09 FY 10
Run Weeks

Base / Increment  15 11 104 11 104

Energetic
Particles

Fast Ion DFast Ion Dαα Camera Camera UCI

FIReTIP (3 MHz)FIReTIP (3 MHz) UCD

(Ph.D. thesis)

Other EP Mode Diagnostics:
• High-k scattering, µ− Reflectometer
• BES, Magnetic Sensors

Other EP Diagnostics:
• Scanning NPA, SS-NPA
• MSE-LIF, Neutron detectorFast SFLIPFast SFLIP

Fast IR CameraFast IR Camera
Energetic

Particle Mode

To provide basis for modeling energetic particles in next-step STs

active
view

passive
view

• Resolution:
• 10keV, 5cm,

>5ms

FY 08 FIDA
2x16 channels

Energetic Particles
Increase and Understand Beam-Driven Current at Lower ne, ν*

Plasma



FY 08 FY 09 FY 10
Run Weeks

Base / Increment  15 11 104 11 104

Solenoid-free Start-up
Demonstrate and Understand Non-Inductive Start-up

CHI

PF-Only Start-Up

Staged bank firingStaged bank firing

PEGASUS/MST-like plasma
guns (under discussion)

350 kW EBW/ECH350 kW EBW/ECH
preionizationpreionization

U Wisconsin

U Washington

ORNL

Absorber control coilsAbsorber control coils

PEGASUS Gun Start-up

Ip ~ 30 kA achieved with one gun

Absorber control coils

CHI + PF-Only

May allow elimination of even slender iron core in ST-CTF

IncrementIncrement
Full Full UtilzUtilz



M. Ono - BPM 14

Modest Budget Enhancement
Significantly Increases Science Output

- Increase operations from 11 to 15 run weeks- Increase operations from 11 to 15 run weeks
- Accelerate key facility/diagnostic upgrades:- Accelerate key facility/diagnostic upgrades:

•• Plasma gun for start-up in FY 10 Plasma gun for start-up in FY 10
••  Divertor Divertor Spectrometer to support LLD in FY 09-10Spectrometer to support LLD in FY 09-10
•• High  High k-k-θ θ scattering for improvescattering for improve  tubulence tubulence measurement in FY 10measurement in FY 10

Incremental: + ~ 7%

- Increase operations from 11 to 25 run weeks- Increase operations from 11 to 25 run weeks
- Accelerate additional key facility/diagnostic upgrades:- Accelerate additional key facility/diagnostic upgrades:

••  Non-Magnetic RWM-ID for long-pulse ST-CTF/ITER in FY 10Non-Magnetic RWM-ID for long-pulse ST-CTF/ITER in FY 10
•• MPTS higher spatial resolution  MPTS higher spatial resolution in FY 10in FY 10
•• Install ECH/EBW System 350 kW for start-up and EBW study in FY10 Install ECH/EBW System 350 kW for start-up and EBW study in FY10

- Improve facility reliability / availability to achieve- Improve facility reliability / availability to achieve  full utilizationfull utilization
••  Critical spare partsCritical spare parts on hand on hand

Full Utilization : + ~ 17%



10% Budget Cut Case (FY10)10% Budget Cut Case (FY10)

The 10% budget cut case is particularly difficult forThe 10% budget cut case is particularly difficult for
NSTX since the base budget is already reduced toNSTX since the base budget is already reduced to
provide very little upgrades:provide very little upgrades:

•• 50% reduction in runtime (from 11 to 6 weeks)50% reduction in runtime (from 11 to 6 weeks)
•• NSTX staff reduction of 14 FTE (15 %) relative to the base caseNSTX staff reduction of 14 FTE (15 %) relative to the base case
•• Further reduce facility and diagnostic upgrades procurementFurther reduce facility and diagnostic upgrades procurement

~50%~50%
--   Eliminate HHFW ELM resilience hardwareEliminate HHFW ELM resilience hardware
--   Cut preventive maintenance (increase risk)Cut preventive maintenance (increase risk)

• Research progress slowed by ~ 50%
- Focused on transport studies with BES and exploiting liquid lithium

divertor.
- Eliminate studies of non-inductive startup and high power RF.


