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MOTIVATION
Good results obtained in FY04 - FY06 experiments

with SGI. Also learned of limitations.

 Low field side (LFS) supersonic gas injector (SGI) has been used for
fueling of ohmic and 2-6 MW NBI-heated L- and H-mode plasmas

 Developed H-mode scenario with SGI fueling and reduced (x 20) high
field side (HFS) fueling rate. Demonstrated the possibility of density
control, with reliable H-mode access, and different (improved) ELM
regime

 SGI injects deuterium at S < 65 Torr l /s  in quantities 0.1 - 0.3  of NSTX
plasma inventory in a multi-pulse, continuous fashion with measured
fueling efficiency 0.1 - 0.4

 SGI has been used “commercially” in several XPs

 Learned of apparent limitations:
• Flow rate is limited to 65 Torr l /s - need higher flow rate
• Gas jet pressure may be too low for good SOL penetration
• Fueling efficiency is a function of gas jet (i.e. plenum) pressure
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Both physics and engineering benefits are
expected from proposed upgrades

 

Optimize / improve supersonic
gas jet

New supersonic nozzles
(future)

Density control with SGIDensity feedback with SGI
using Plasma Control System
(future)

Inject other than D2 gases,
such as He and CD4

Independent gas handling
system

1. Increase flow rate
2. Possibly increase

penetration
3. Improve fueling scenario

flexibility, density control

Increased plenum pressure to
5000 Torr (presently limited to
2500 Torr)

Derived benefitHardware improvements
under consideration (FY 2007)
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Switching SGI gas feed from LDGIS to Bay K is
viewed as the most viable option for SGI upgrade

 

 Simplicity
 Upgrade only few hardware items
 Minimize needed labor
 Take advantage of existing infrastructure

– Gas delivery system
– Pumpout system
– PLC control/interlock
– Electrical isolation and grounding

 Existing Bay K injector system capability and hardware
retained

 Bay K system can be used concurrently along with
SGI
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Gas Injection System P&ID
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Gas delivery routing for SGI Upgrade

 

Tee to connect to SGI line
(5’ to SGI line hand valve)

Bay B

Blank Off

Install Nupro Air
Valve

Replace with
hi-press. CB
and flex hose

To  SGI

SGI hand valve
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Bay K and SGI systems

Replace with
hi-press. CB
and flex hose

Flow restrictor
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GDS pump and GDS #1 modifications

Regulator
to 200 psi

Nupro air valve in
place of low
pressure regulator

Nupro air
valve and
flow restrictor
in parallel
with existing
pumpout
valve

Replace 60 psi
burst disk with
150 psi disk
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GDS PLC Page
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SGI Upgrade cost is modest, scope of work is
minor, and schedule is feasible

 

 Components
• High-pressure ceramic break, $ 210 x 3
• New Sensotec pressure transducer, $ 620 x 2
• 100 psi Baratron $744
• High-pressure dual-stage brass gas regulator (0-200 psi), $ 321
• Swagelock/VCR hardware, flex hoses,150 psi burst disk, ~$1K
• 3 Nupro air valves
Total: Approx. $3.9K

 Scope of work:
1. Procure needed hardware items (12/31/2006)
2. Implement hardware modifications (01/15/2007)
3. Implement electronic and computer control for SGI fill-up

(01/31/2007)
4. Minor impact on existing Bay K and SGI interlocks (01/31/2007)
5. Conduct commissioning and testing (02/15/2007)


