Notes from May 9th conference call with ASIPP.

Participants:

M.A. Jaworski, J. Menard (PPPL)

D. Andruczyk (U-Illinois)

Guizhong Zuo, Jiansheng Hu, Jiangang Li (ASIPP)

Comments from J. Menard:

Comment from Jiansheng – proposal is very good.

Will test lithium limiter in fall 2012 in HT-7, then will be shut down.  Only can test through that time.  

If get good results then test in EAST. 

EAST will do Liquid lithium limiter.  

Of course choose one good design for the test. 

If design has a problem, need to be able to remove… 

If can test in USA, and manufacture and ship to China, then test in EAST…  at least 2-3 years later.

EAST has 2 limiters now at midplane – can change 1 to test lithium.  1 for solid.

J. Li – need to test limiter before divertor.

Basic plan - careful testing in USA, then test in EAST.  But can only test 1 lithium limiter at a time.

Additional discussion comments:

There was a question from ASIPP of what physical size the limiter might be.

PPPL+Illinois are first considering physical dimensions that would be compatible with existing vacuum ports and equipment (e.g. 500mm port with MAPES attached).

While a flowing divertor is the ultimate goal, we all agree that demonstration on a limiter is a good first demonstration before making large changes to the divertor.

Issues of control and overall flow-rate are a concern for ASIPP, particularly after initial tests in HT-7.  The technology program planned will include system testing with liquid metal loops to ensure normal operation does not result in unwanted lithium motion.  This is a central focus of current PPPL research on liquid metal loops and will be a part of the proposal.

Another possibility is to create self-enclosed limiters or pre-charged systems.  These will limit the amount of lithium that can be injected into the machine.  These will still require testing to ensure normal operation does not result in unwanted lithium motion.

There are some practical questions concerning the measurement of material migration in EAST.  There seemed hesitancy to rely on schemes that require tile removal and post-run analysis.  This would eliminate marker tiles and isotopic tracer experiments.  We suggest a complementary method which is to upgrade EAST diagnostic systems with a set of quartz microbalance (QMB) devices in strategic locations throughout the machine.  These can provide real-time data and would be ideally suited to a long-pulse device like EAST.  Several groups in the collaboration have experience with this type of diagnostic system including PPPL, U-Illinois and Purdue.

Additional questions for discussion in this document or at meetings in Aachen and Hefei:

1. Does ASIPP have a strong preference to continue using the EM-pump on-site?

At present, PPPL is targeting a smaller loop and lithium inventory than currently present at ASIPP.  We would recommend that the tested components design of the integrated system be duplicated for tests on EAST.  An alternative is to interface with the EM-pump system available and specify pumping pressure and flow-rate compatible with the test devices.  
Comment: We don’t persist to using EM-pump on site. But we think EM-pump for continually flowing lithium and would decrease man’s power. If you think there are some other better methods, we can use it. 

2. What time line might EAST have for implementing tests on a movable limiter?

I expect that rigorous testing of the fully integrated system (PFC, lithium loop, gaseous cooling) will require 2-3 years.  Could EAST be ready to test a design at the start of the 4th year or possibly the end of the 3rd?  What competing upgrades should we be aware of that might delay or alter a liquid lithium limiter testing plan?
Comment: In ASIPP side, the test would be in next campaign after at least 1.5 years later, if everything is successfully tested before and we have enough time to design. I think it is no problem to test after 4 years.

3. Is EAST interested in additional applications of the gaseous cooling system being considered for liquid lithium PFCs?  

PPPL will continue to work with supercritical-CO2 as the initial studies show promise in improving cooling efficacy and overall power-cycle efficiency.  This technology is applicable to conventional, solid high-Z components as well as liquids.  If EAST is interested in this application, we will include some words about it in the proposal targeting gaseous active cooling of divertor targets as well as liquid lithium limiter targets.
Comment: We only worry about the cooling efficiency. As we known, heat load of EAST plasma should be higher than HT-7. Please calculate the cooling efficiency if using gaseous cooling system. Otherwise, we need to design a robust structure for water cooling.

4. Does ASIPP wish to gain experience in fabrication of integrated system components or prefer to have system delivered by PPPL/U-Illinois collaborators?

For the first 3-year funding cycle, we expect resources enough to construct the testing system to prove out operation.  Funding for a deliverable system may not be available until the 4th year of the grant (if renewed).  Alternatively, designs generated by US collaborators could be shared and implemented by ASIPP when convenient to the EAST schedule (question 2).  Does ASIPP have a strong preference for constructing their own equipment for inclusion on EAST?
Comment: For time save, it is better to fabrication in ASIPP. We have a factory with very strong fabrication capacity. in ASIPP. But it need budget support. Do you think USA could support it? And send one technician to ASIPP for a long duration during the fabrication? Otherwise, it is better fabrication in USA. At this moment, we have not a strong preference. Any design is welcome, To test it in EAST only depends on the reliability and high value of the design. 
5. To what degree will water-cooling remain in the EAST system and is there an expected upgrade to a gaseous cooling system in the near future?
Comment: At this moment, we have lots of water cooling systems for IC coils, PFCs and so on. I have no idea it could or should be changed. If some calculation show the gaseous cooling system could be used for different components, I will discuss it with the head of ASIPP.
These are some immediate questions that come to mind.  

