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Review and Update of Plan

Plan for Establishing a Reference Configuration
(per February Meeting Wap-Up by GHN)

1. Engineering will continue to nmake judicious use of the CLO configuration
for design concept devel opnent purposes. Still the plan.

2. By March 25, adopt reference plasma and coil configuration. (2 weeks
before the FWP neeting). Deferred our deadline to March 31. FWP is still 4/7.

2a. Between now and March 25, an effort will be nmade to develop a
configuration that is better than C82. If no inprovenents are obtained, C82
will be adopted. (Reimnman)

* Target fast ion confinenent

* Stabilize the kink node nore benignly. Check sheet currents to nonitor coil
i nplications of plasma candi dat es.

* Work around bootstrap current uncertainties until code discrepancies are

resol ved.

Progress: New configuration C85 has been devel oped; have two to chose from!
This Meeting: How does C85 conpare with C82?
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Review and Update of Plan, cont’d.

2b. Between now and March 25, an effort will be nmade to inprove coil design.
(H rshman, Engi neering)

* I nprove coil spacing (exam ne both spreadi ng and bunchi ng)

* Apply new coil-cutting algorithms (Ponphrey code)

* Target current density reduction

* Need quick turnaround on reconstructability assessnents

Progress: I nprovenents in coil discretization algorithns have been put forth.
This Meeting: How nuch do they benefit the (C82) design?

3. By April 30, define a workable vacuum vessel concept and sel ect the
reference HF coil and structure concept. (Nelson) Still the plan.

4. By Snowrass (starts July 11), scope reactor configurations:
* Reactor plasma configuration (R'a scan). (Reinman)

* Modul ar coils (Bcoil/B0) (H rshman)

Still the plan, sonme progress already.

...plus well thought-out detailed plans presented in the various talks.

» “Key Issue Items” and “Action Items” from Feb. meeting: Updates were due
3/26. Provide status info to Simmons or in presentations at this meeting.
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Date: Tue, 23 Mar 1999 08: 32: 08 -0500

To: Brad Nel son <nel son@ ed. ornl.gov>, hneil son@ppl . gov,
wrei ersen@ppl . gov, goransonpl @rnl.gov, zarnstorff @ppl.gov,
ar ei mn@ppl . gov, lyonjf@ed. ornl.gov, hirshmansp@rnl.gov,
abr ooks@ppl . gov, bsi mons@ppl . gov

From Hutch Neilson <hneil son@ppl . gov>

Subj ect: NCSX Key issues and action itemns

Pl ease review the followup itens identified at the February NCSX project
neeti ng (reproduced below) and provide a status update. If the itemwl|
be addressed in detail at next week's neeting, so indicate. If not, please
explain the status in a short reply nessage by Friday, Mar. 26.

Exanpl e:
Action Item #9: Physics Validation Review is scheduled for Sept., 1999.
Conceptual Design Review in March, 2000.

Thank you for your cooperation.
Hut ch

Key Issue Itens

1. Support structure tinme constant.

Engi neeri ng proposed that the support structure eddy current tinme constant
be rel axed from<10ns to ~200nms. Acti on:

la. Assess benefits of relaxing the requirenent (Nelson)

1b. If substantial benefits are projected, undertake eddy-current analysis
(SPARK) of physics inplications to see if they are acceptable. (Resource

i ssue) (Neilson, Reiersen)

2. Magnetic perneability

Wl di ng and bendi ng of stainless steel can produce |ocalized zones of high
permeability in the vacuum vessel. 350C bakeout exacerbates the problem

Pl asnma configuration perturbations nay be difficult to quantify. Strategy:
la. Consider inconel as a possible solution.

1b. Research stellarator (e.g., W-AS, HSX) design practice, esp.

anal ysis. Sane as A l. #6, below (Goranson)
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3. Bootstrap current

Recent cal cul ati ons show factor ~4 reduction due to non-axisynmetric
har noni cs. But previous anal yses saw no reductions. Codes are giving
different results. Action: Experts resolve. (Zarnstorff)

4. Vertical stability
Vertical stability is just starting to be analyzed and could affect the
design. Action: Expedite the analysis as planned. (Reinman)

Action ltens

1. Prepare a stellarator handout (e.g., a "5-pager") for FESAC. (Lyon)

2. Review stellarator experience with with non-ECH startup scenari os and
identify possible requests for experinents. (Zarnstorff)

3. Check current ranmp-rate requirenents (2 MA/s?) (Zarnstorff)

4. 1ssue volt-second neno. (Zarnstorff)

5. Provide pointer to PLPLOT to nmake AVAC usabl e for reconstruction
studies. (H rshman) Contact D. K Lee for AVAC inprovenents. (Brooks)

6. Research stellarator (e.g., W-AS, HSX) design practice regarding

| ocal i zed perneability. (Goranson)

7. Include technical risk and schedule risk in assessnent of options.

( Nel son)

8. Scope edge physics requirenents and anal ysis needs; determ ne power and
particle handling strategy. (Lyon/ORNL | ead task force)

9. Carify NCSX m | estone schedul e. (Neil son)

10. Review NCSX "Schedule to Support PVR' and provide feedback to Si mons.
(Rei man, Hirshman, Zarnstorff, Reiersen)
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NCSX Design Schedule for Rest of FY-1999

E
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@PSelect Ref. Plasma Configuration
.Estahlish Ref. Coil Design for Ref Plasma
.Eﬁtahlish Design Concept for Stellarator Core
WEstab Physics Regmts for Conceptual Design
@ Complete Validation of Ref. Coil Design
Estab "Attractive & Affordable” Plama Config/Dsn
Send PYR Documentation Package to Reviewersdp

Complete Physics Validation Review (PVR) 4

» Plan for Conceptual Design Review: March, 2000.
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Goals for This Meeting

» Define NCSX Reference Plasma and Coil Configuration for Physics Validation
Review Design.

* Review progress toward the Physics Validation Review (update plans
developed at Feb. project meeting).
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Proposed Plan is to Move NCSX and QOS into
Construction in FY-2000-01

FY-2000 FY-2001 FY-2002
NCSX QO0S Total NCSX QO0S Total
PPPL 3,490 130 3,620 PPPL 9,820 280 10,100
ORNL 1,360 520 1,980 ORNL 3,400 2,220 6,600
Total 4,850 650 5,500 Total 13,220 2,500 16,700

Physics Validation Review

Conc. Design Adv. Conc. Design

> Conceptual Design Review
n I
@) R&D
Z
Engineering Design and Procurement
Pre-conceptual Design Physics Validation Review
3 Conceptual Design Review
©

Eng. Design and Procurement

Budget increases to support this plan are being requested.
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Calendar Update

April 7-9 OFES Budget Meeting, Germantown, MD

~April 127? SEAB Meeting, PPPL

April 28-29 NCSX Project Meeting, ORNL

May 19-21 FESAC Meeting, w/focus on 3 PoP proposals, PPPL
June 14-18 EPS Meeting, Maastricht, Netherlands

July 11-23 Fusion Summer Study, Snowmass, CO.

Sept. 1-3 NCSX PAC Meeting (PAC-3), PPPL. (tentative, 2 days)

Sept. 13-17 NCSX Physics Validation Review, PPPL. (2-3 days)

Deliverables

» 5-page handout for FESAC (1% draft 4/26; final 5/14)

« White paper update for Snowmass (1% draft inputs 5/3; final 7/2)
 NCSX Design Documentation for PVR (1% drafts 8/16; final 8/27)
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Register for SNOWMASS

by 4/9/99 at: http://www.pppl.gov/snowmass/

1999 Fusion Summer Study

Opportunities and Directions in
Fusion Energy Science for the Next Decade

July 11-23, 1999 at Snowmass, CO

The 1999 Fusion Summer Study will provide an opportunity
for individuals involved with fusion research to interact with
each other and develop a scientific and technical basis for
CONSensus on:

* The key issues for plasma science, technology, and energy and
environment for fusion energy development

* The opportunities and potential contributions of existing and possible
future facilities and programs to re Juve 1usen geVEIOpMEen vusie and
ACTIEvE s ewuve swwen0MIc and vnvironmental features

A Meeting Endorsed by the APS Division of Plasma Physics
Co-Chaired by Rich Hawryluk, Grant Logan, and Mike Manuel

Co-Sponsored by DOE, PPPL, GA, LLNL, MIT/PSFC, LANL
SNL, LBNL, VLT, ORNL, FPA, and UFA
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Other Stuff

Presenters:
— Submit hardcopy to Bob, electronic file to Autumn (apercival@pppl.gov).

Admin. Support, phone access: Autumn Percival, x2653, Room B-354.

Team dinner: 7:00 at Little Szechuan, 2025 Old Trenton Rd., W. Windsor.,
Tel. 443-5023.

Next Project Meeting: propose April 28-29 at ORNL (Coil & Core design
milestones)
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