Process in FY 1998 for Development of FY-1999 National Spherical Torus
Experiment (NSTX) Research Program

(http://fileroom pppl.gov/nstxhome/index. htm , under “NSTX Research Program”
then “National Process”)

NSTX Program 10/ 29/ 97

Research activities utilizing the NSTX Facility are to begin in May 1999. To
ensure full and active national participation in this research in addition to
researchers at the host |aboratory, the Princeton Plasma Physics Laboratory
(PPPL), the NSTX Program plans to conduct an open and proactive process during
FY 1998. This docunent describes the conponents and the schedule of this
proposed process. Discussion with the potential stakeholders of NSTX research
will continue to inprove this process, on which we wel come questions and
suggestions. Please send themto Martin Peng at npeng@ppl . gov.

NSTX is a national research facility to prove the fusion science principles of
the spherical torus plasma. The spherical torus is an innovative concept and
an alternative to the tokamak, and holds an exciting prom se of high
performance i n conpact fusion devices of |owered costs. The spherical torus
pl asma has attractive features of the tokamak as well as the compact tori
(spheronmak) plasmas. Research on the spherical torus has so far benefited
much fromresearch on the nore well known concepts, and is expected to
contribute strongly to magnetic fusion and plasma sci ence.

Recent ST Proof-of -Concept tests on CDX-U, START, and H T have shown
surprisingly encouraging results in halo currents induced by forced

term nation of plasma current (<5% of plasma current), high beta (>30%in
toroi dal average), and noni nductive plasma startup (via coaxial helicity
i njection).

I. Participants of NSTX Research

Partici pants of the NSTX Research are expected to include researchers from

- PPPL, which also hosts and operates the NSTX facility,

- OQher national |aboratories,

- Universities,

- Private industries, and

- Industries and universities under subcontract w th PPPL
Participants from groups other than these may be possible. W hope that
participating institutions in the U S aside fromthe host PPPL will carry out
approxi mately 1/3 of the research on NSTX

These institutions together with the Ofice of Fusion Energy Sciences (OFES)

of DOE will take part in the formation of the National Research Team The
NSTX Program Advi sory Committee, conposing of the scientific |eadership of the
fusion R&D comunity, will advise the PPPL Director concerning the scientific
priorities of the NSTX Research Program OFES makes funding decisions for the
partici pants of the NSTX research, in response to the NSTX research proposals
submtted directly to OFES by the participating institutions and groups, and

t he NSTX Program

A process is therefore needed to develop for the first tine the NSTX Research
Program Proposal that accounts for the best scientific and innovative
expertise available in the fusion community. The process nmust be open, fair,
and conducive to positive evolution toward a vibrant national NSTX Research
Programin the years to cone.



In designing this process, we endeavor to understand and account for the
general and the special needs of each institution or group interested in
becom ng a menber of the National NSTX Research Team The process envi sioned
has reached consensus at PPPL follow ng scrutiny by and the Ofices of the
PPPL Director and the Advanced Systens Departnent. Collaboration with the
NSTX Project, and the Research Departnments at PPPL has al so been instrunenta
and constructive. The tinetable recommended bel ow pernits an accel er at ed
schedul e to account for special institutional needs.

A list of the actions in this process is provided in the same web fol der as
“Hi ghlight” for convenience of the interested.

1. Proposed Process

W envision 5 sequential steps in this process, spanning Septenber 1997
t hr ough Sept enber - Cct ober 1998:

1) Scientific Priorities and Avail abl e Research (9-10/97)

2) Research Forum and Worki ng Group Reports (10-12/97)

3) Research Proposals and Program Qutline (1-3/98)

4) DCE Revi ew and Approval (4-9/98)

5) Research Team and Tasks Plan for FY 1999 (9-10/98)

The anticipated actions, the participating organizations and the suggested
responsibilities in these steps are described below. Al information of
interest to the process will be made available on the Internet and distributed
t hrough el ectronic mail upon request.

Here nont h/year follows the convention of 1-12 for January-Decenber.
1) Define Scientific Priorities and Announce Avail abl e Research (9-10/97)

la) The PPPL Director calls an NSTX PAC neeting in 9/97 to advise on the
scientific priorities of NSTX Research Program under consideration for
FY 1999-2001. (The PAC met during Septenber 17-18, 1997 at PPPL.)

1b) The PAC submits the nmeeting report to the PPPL Director in about two
weeks follow ng the neeting.

1c) The NSTX Program Director, under the advisement of the PPPL Director’s
Ofice and in consultation with DOE, prepares and issues in 10/97 the
Noti ce of Avail able Research on NSTX for FY 1999-2001 as an aid to
researchers interested in participating in the NSTX Research Forum
scheduled in 12/97. (The FY-98 Notice of Avail able Research can be
viewed at http://fil eroom pppl.gov/nstxhonme/index. htm , under *“NSTX
Research Program”)

2) Hol d Research Forum and Produce Wirki ng Group Reports (10-12/97)

2a) The NSTX Program Di rector announces in 10/97 the NSTX Research Forum
and invites interested researchers to participate. The Forumreaches
out to the comunity by presenting the NSTX capabilities and pl ans,
and di scussing in topical Wrking Goup sessions the elenents of the
NSTX research activities during FY 1999-2001. Research topics with
enhanced col | aboration opportunity are al so di scussed at the Forum
The NSTX Program Director calls for Letters of Interest from
institutions and groups interested in participating in the NSTX
research. (The announcenent for the FY-98 NSTX Research Forum canbe
viewed at http://fil eroom pppl.gov/nstxhonme/index. htm , under *“NSTX
Research Program” “Meetings.” It is now schedul ed for Decenber 3-5,
Wednesday- Fri day, at PPPL.)



3)

4)

5)

2b) The NSTX Program Director together with the NSTX Project Director, the
heads of the Research Departnents at PPPL, and the NSTX Wrking G oups
organi ze and hold the NSTX Research Forum on Decenber 3-5, 1997.

2c) The NSTX Program Director defines and solicits, during the Forum
Letters of Interest for participation in research on NSTX during FY
1999- 2001.

2d) OFES of DCE issues in 12/97 request for proposal to carry out
col  aborati ve research on NSTX

2e) The NSTX Woirking Groups issue in about 2 weeks follow ng the Forumthe
Worki ng Group reports describing the elements and tinetable of the
initial NSTX Research Program as a reference for preparation of NSTX
research proposals to be submtted directly to DCE by the interested
institutions.

Devel op Integrated Proposals and Qutline NSTX Research Program (1-3/98)

3a) The NSTX Program Director, the NSTX Project Director, and the heads of
the Research Departnents at PPPL prepare in 1/98 PPPL NSTX pre-
proposals. (The draft PPPL pre-proposals are scheduled for January
20, 1998.)

3b) The Ofice of the NSTX Program Director receives in 1/98 Letters of
Interest fromnational |aboratories, universities, and private
industries etc. (The due date is tentatively proposed to be January
20, 1998.)

3c) OFES of DCE issues in 1-2/98 initial budget guidance on Fusi on Energy
Sci ence for FY 1999.

3d) The NSTX Program Director, the NSTX Project Director, the Heads of the
PPPL Research Departnents, and the Advanced Systens Departnment Heads
formulate in 2/98 the Draft FY-99 NSTX Research Program Proposal .

3e) The PPPL Director calls an NSTX PAC neeting for 2/98 to advise on the
scientific priorities of Draft FY-99 NSTX Research Program Proposal .

3f) The PAC submits the neeting report to the PPPL Director in about two
weeks follow ng the neeting.

3g) The PPPL Director issues in 3/98 the NSTX Program Qutline in letter to
t he OFES of DCE.

3h) The NSTX Program Di rector and the NSTX Project Director, under the
advi senment of the PPPL Director’s Ofice, updates in 3/98 the Draft
FY-99 NSTX Research Program Proposal. This draft is distributed for
use by the participating institutions in finalizing the Field Wrk
Proposal s (from PPPL includi ng subcontractors, and nati onal
| aboratories) and the Grant Proposals (fromuniversities and private
industries etc.) to be subnmitted directly to DCE

3i) The Draft FY-99 NSTX Research Program Proposal, together with the NSTX
research proposals by the institutions and groups, are presented and
di scussed at the DOE FWP neeting in 3/98.

DCE Revi ew and Approve Proposals (4-8/98)

4a) The OFES of DCE carries out reviews of Field Wrk and Grant Proposals
and nake in or before 7-8/98 decisions on funding for various
institutions to carry out NSTX activities during FY-1999.

Form Research Team and Devel op Tasks Plan for FY 1999 (8-10/98)

5a) The NSTX Program Director, the NSTX Project Director, the Heads of
Research Departnents, and the participating institutions formin 8-
9/ 98 NSTX Program Executive Conmittee.

5b) The NSTX Program Director, the NSTX Project Director, and the
Executive Conmittee, call and hold in 9-10/98 NSTX Research Team
Meeting to articul ate goals, define research tasks, formtask teans,



identify task | eaders, and all ocate and order the experinmental run
weeks on NSTX for FY 1999.

5¢) The NSTX Program Director and the NSTX Project Director, based on the
results of the Research Team Meeting, produce and issue in 10/98 the
Nati onal NSTX Research Plan for FY 1999.

5d) The task teans, jointly with the NSTX facility and research operation
groups, formul ate and propose to the Executive Conmittee in 10-11/98
detail ed plan for task execution.

5e) The NSTX Program Executive Committee issues in 11/98 a working NSTX
experinmental run plan

I1'l. D scussion

The col l ective experience in the PACs of previous and other fusion research
prograns have al so i nfluenced the formul ati on of the process proposed here.
In particular, conpetitive procurenent of research activities must remain
solely a responsibility of the OFES of DOE. The NSTX PAC utilizes the
information provided in the Letters of Interest and PPPL pre-proposals in
advising the PPPL Director on the scientific priority of NSTX research, with
no responsibility for comparative evaluation. The fornulation in 2/98 of an
i ntegrated proposal for the NSTX Research Program with full cognizance of
community's scientific interests in participation, is a necessary step in the
devel opnent of a truly national research program for NSTX

The NSTX PAC is expected to neet in 9/98 to advise on the scientific
priorities of the FY-2000 NSTX Program accounting for the National Research
Plan for FY 1999 and the new physics results of relevance to the scientific
principles of the spherical torus.

The process during FY 1999 for devel opi ng the FY-2000 NSTX Research Program
Proposal is expected to be simlar in nature to what is describe above.
However, the contribution of the newy formed National NSTX Research Teamto
the process will be inmportant and should be accounted for fully. Experience
in FY 1998 should help in streamining of the process in FY 1999.



