PPPL-PU outline for 3-year planning

Year 1:

PPPL personnel (Jaworski) will be participating in collaborative experiments on Magnum-PSI to obtain plasma response parameters from bare and Li-coated PFCs relevant to the EAST tokamak (including graphite, TZM and tungsten).  These studies will provide validation data for comparison with fluid reconstructions and comparison with ADAS and other CRMs describing lithium radiation and transport in the Magnum simulator device.

PPPL personnel (Jaworski+post-doc) will also be developing an experimental and diagnostic upgrade plan for implementation on EAST including quartz deposition systems for monitoring real-time erosion and deposition within the tokamak.  Other diagnostic or analysis upgrades and consultations with EAST will also occur during this period to perform scenario development for material migration studies.  These studies will target the usage of available plasma diagnostics, upgraded diagnostics such as the QDMs, MAPES in conjunction with evaporator, Li dropper and granule injector operation.  Scenarios for long-pulse will be developed based on evaluation of Li coating lifetime analysis and optimized usage of the injection schemes available.  Initial plasma reconstructions will be disseminated to collaborators for initial modeling efforts and diagnostic optimization.

PPPL personnel will prepare a vacuum test chamber and develop a set of uniform mounting and interfacing hardware for usage at PPPL and EAST for limiter head testing (assumes PPPL LDRD completion of loop).  Vacuum system will include active cooling loop for usage with experiments.  Design for soaker-hose will be refined for fabrication.

(PPPL personnel (Ji group) will perform design and scoping studies for a fast-flow system.)

Year 2:

PPPL personnel will perform experiments to obtain information on long-pulse material migration within the EAST tokamak with and without injection schemes using upgraded diagnostics and developed scenarios from year 1.  Experimental studies will form the basis of computational simulations and the development of a reference divertor plasma description from suitable plasma code (OEDGE/SOLPS/UEDGE).  Reference plasma will be disseminated to collaborators.  

PPPL personnel will perform tests on candidate limiter soaker-hose limiter head to determine quiescent operational parameters.  Robustness and reliability tests will be performed.  Limiter head from U-Illinois will also be tested if available.

(Candidate design for fast-flow system will be developed.  Upgraded pumping system designed and implemented if necessary to testing.)

Year 3:

PPPL personnel will perform experiments examining heavy lithium usage in EAST targeting heat-flux mitigation properties and any associated changes in transport.

PPPL designs for liquid lithium limiter iterated and tested for final design candidates for EAST evaluation.

Items from Charles related to PPPL/PU.

Bruce and I propose to write a page or two on surface analysis at PPPL in support of the PMI-long-pulse proposal along the following lines: 

Key deliverables: 

1. Li wetting vs. substrate temperature for single xtal Mo, TZM, stainless..., using scanning Auger microscopy (SAM), and 

2. D uptake vs. temperature using the new ion source and temperature programmed desorption (TPD) on Li coated single xtal Mo and TZM before and with exposure to H2O, O2 etc. 

Years 1 and 2 in studies 1 and 2 above.

Suggest additional study of sticking coefficients for gases and self-sticking as functions of temperature and impurity coverage.

Dear colleagues,

Attached is the final pre-proposal submitted to OFES on our collaborative 'PMI long pulse' proposal. Thanks for all of your contributions.

Here are the final targeted budget numbers (3.0 M total):

KSTAR: ORNL - 0.9 M, LLNL - 0.4 M, UCSD - 0.2 M, GA - 0.1 M, Tech-X - 0.075 M

PPPL - 0.8 M, Purdue - 0.2 M, UIUC - 0.2 M, UCLA - 0.125 M

To develop the narrative based on the pre-application (after approval from DoE), I propose the following breakdown of writing assignments, and schedule. The listed names are responsible for facilitating input from all contributors, but drafts should be circulated periodically to entire email list. The lead name is ultimately responsible for the draft of that section.

A. Outline - 25 pages maximum for narrative

1. Introduction, including why EAST and KSTAR, etc. 3-4 pages (Maingi, Menard)

2. KSTAR - 10 pages (Maingi, Pankin, Petrie, Pigarov, Xu)

3. EAST - 10 pages (Jaworski, Brooks, Morley, Ruzic)

I will send out a more detailed outline of KSTAR part, and Jon/Mike will coordinate the EAST part.

B. Deadlines - working backwards from submission deadline

June 4 - first draft of narrative

June 14 - final draft of narrative, plus 1st complete draft at each institution incl. some budget information for management approval at each institution

June 21 - final PDF submitted separately from each institution, including separate budget pages from each institution, common narrative

C. Style

For consistency, the following style which would be used for each device has worked well in the past, and should be used as a template:

1) Background (20-33%) - why important in this facility; should avoid too much overlap with introduction to entire proposal

2) Recent results if appropriate (20-33%) - from the facility scientists, and/or from co-authors of this proposal on their own facilities or targeted facilities

3) Proposed experiments and analysis - this is the meat (33-60%)

Please email and comments, questions, and suggestions to this proposed process.

Best regards,

-- 

-- 


********************************************************************************

Rajesh Maingi

