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The CT injector onginally used for injecting CTs into I T toroidal field discharges in the
TdeV tokamak was shipped PPPL from the Affiliated Customs Brokers storage facility in
Montreal during November 2002. All components were transporied safely, without
damage, and are currently in storage at PPPL, waiting for further funding in order to
begin advanced fueling experiments on NSTX. The components are currently insured
through the University of Washington.

Several technical presentations were made to investigate the feasibility of the CT injector
installation on NSTX. These technical presentations, attached to this document, were:

[1] Metivation for Compact Toroid Injection in NSTX, NSTX Physics Seminar, April 7,
2003 by R. Raman (attached). Also attached as STI File: Raman_040703.pdf

[2] Assessment of the Engineering Feasibility of Installing CTF-11 on NSTX, April 22,
2003, by R. Raman (attached).

[3] Assessment of the Cost for CT Installation on NSTX — A Peer Review. May 20, 2003,
H.W. Kugel, . Raman_ L. Dudek, F. Jones. L. Roquemore (attached).

[4] CT Fueling for NSTX Fy 04-08 steady-state operation needs, NSTX Fy 04-08 plans
meeting, June 24-26. 2002, R. Raman, T.R. Jarboe, H.W. Kugel.

At the ITPA meeting on Steady-State operations held at GA during October 2003, a
presentation was made on CT Fueling [5, also attached as STI File: Raman 100803.pdf].
The summary from this meeting stated: “R. Raman made a presentation on the injection
of compact toroids (CT) for fuelling advanced scenarios. The approach appears
interesting and a plan for developing this technique was proposed, the first step being a
full test on NSTX, which appears essential before considering such a technique for ITER.
The group is in favor of this proposal.” [6]. The ITPA steady state group. thus, endorsed
the proposal to conduct a CT Fueling test on NSTX,

As suggested by the ITPA meeting summary, CT injection experiments on NSTX will
make a unigue and very important contribution to ITER. while developing needed
systems for the ST concept (fueling requirements for steady state high-beta operation and
momentum injection capability). This is because no other large machine is at present
engaged in such an experiment mainly because no one else has the capability to conduct
such an experiment on a near-time scale.

We are at present investigating, through PPPL, the possibility of re-assembling the CT
hardware in a test lab at PPPL.

The US is currently the world leader in CT Fueling technology and because of NSTX, 1s
in a unique pesition to conduct the required next-step experiments on a near time scale, as
reflected by the endorsement from the ITPA summary [6]. Eventually such a system is
also needed for the ST concept.



Recent References;

[1] Motivation for Compact Toroid Injection in NSTX, NSTX Physics Seminar, April 7,
2003 by R. Raman (attached).

[2] Assessment of the Engineering Feasibility of Installing CTF-1I on NSTX, April 22,
2003, by R. Raman (attached).

[3] Assessment of Cost for CT Installation on NSTX — A Peer Review, May 20, 2003,
H.W. Kugel, R. Raman, L. Dudek, F. Jones, L. Rogquemore (attached).

{4] CT Fueling for NSTX Fy 04-08 steady-state operation needs, NSTX Fy 04-08 plans
meeting, June 24-26. 2002, R. Raman. T.R. Jarboe, H.W. Kugel.

[5] R. Raman. Fueling requirements for steady-state, high bootstrap current fraction
discharges, ITPA Meetinz on Steady State and Energetic Particles Working Group,
(General Atomics, October 8-10, 2003.

{6] Annual report of the ITPA Steady State and Energetic Particles Working Group
(2003). Page 9, section 9 of the file ITPATGSSO&EP 2003 annual rep.d
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Chronology of collaborator Compact
Toroid Fueling presentations at NSTX
Research Forums

U - Washington

UC - Davis

Dec. 1997 R.Raman-1si pres. D.Hwang-1st pres.
Acfion: submitied Action: submitted
proposal io DOE proposal to DOE

Jan. 1999 R.Raman -2nd pres. D.Hwang-2nd pres.

Jan. 2000 R.Raman - 3rd pres. (in
Advanced Concepis)

Jan. 2001 R.Raman - 4th pres. (in
Heat., CD & Fueling) &
5th pres. (in Transport &

Turbulence)
Action: submitted 2nd
proposal to DOE

Nov. 2001 R.Raman - 6th pres. (in
Boundary Physics)

June. 2002 | R.Raman - 7th pres. (in

5}-1’ Res. BDUI’ldaI‘y PhySiCS)

Plan. Meet. | R.Raman - 8th pres. (in
Integrated Senario Dev.)

July. 2002 | Action: submitted 3rd

proposal to DOE.

Result: Approved by DOE

for CT injector Relocation
& Evaluation
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The CT Formation bank power supply (110VAC input)

Raman., NSTX Phys meet., 4/07/03
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Installation Concept

CT Injector platform SN
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