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Dili-D - A NATIONAL FUSION RESEARCH PROGRAM
TO CARRY FUSION FORWARD TO BURNING PLASMAS
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FY04 STATUS
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Budget is $55,965K after $700K rescission

DIlI-D is up and running

— 18 run weeks planned

— |-coil feeds strengthened

— Neutral beam pole shield repaired
— Arc in OH coil leads repaired

Contract placed for three CPI long pulse gyrotrons to replace
three short pulse Russian units

— One Russian tube has failed
— 4th steerable launcher being built (PPPL)

Some neutral beam ion source refurbishment

Bare-bones effort to resume fast wave operation
— Upgrade of ABB tetrodes moved to incremental

Support of university turbulence diagnostics
— UCLA FIR

— Wisconsin BES

— MIT PCI

— UC-Irvine fast ion profile prototype
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PROPOSED EC SCHEDULE

FY02 FYO03 FY04 FYO05 FY06 FYO7
GYCOM #1 0.7 MW, 2s Vacuum leak
2s GYCOM #2 0.7 MW, 2s
GYCOM #3 0.7 MW, 2s : if%
CPI-P1 1.0 MW, 10s %
10s CPI-P2 1.0 MW, 10s e
CPI-P3 1.0 MW, 10s
CPI-P4 __ 1.0 mMw, 10s
CPI-P5 | 1.0 MW, 10s
CPI-P6 ~ 1.0 MW, 10s
DVLT __ 1.5 Mw, 10s
VLT #1 1.5 MW, 10s
VLT #2 1.5 MW, 105
EC Waveforms (MW) Run | Consfruct | Run
9.0
5.9 6.0 7.2
5.1 5.1
4.4 4.7 45 4.8
Nominal Tube Power 3.8 3.0 3.8 3.0 3.0
315 3.6
Power into Plasma 24 24 24
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45t ANNUAL MEETING OF THE DIVISION OF PLASMA PHYSICS

® 106 Presentations
— 7 Invited, 15 orals, 84 posters,

APS REVIEW AND INVITED PAPERS

M.S. Chu Modeling of Feedback Stabilization of Resistive Wall Mode in Rotating
Plasmas BI1.004

C.M. Greenfield | Steady-State, High Performance Advanced Tokamak Regimes for
Next-Step Experiments BI1.001

F.L. Hinton Electromagnetic Turbulence Effects in the Neoclassical Ohm’s Law
FI1.006

T.C. Luce High Performance Stationary Discharges in the DIll-D Tokamak
Fi1.001

C.C. Petty Beta Scaling of Transport on the DIlI-D Tokamak: Is Transport
Electrostatic or Electromagnetic?  UI1.006

R. Prater Heating and Current Drive by Electron Cyclotron Waves  JR1

E.J. Strait Resistive Wall Mode Stabilization With Internal Feedback Coils in
DII-D  BI1.006
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FY04 — 18 RUN WEEKS FOR 6
THRUSTS AND ENDURING TOPICAL SCIENCE AREAS

@ Topical science areas provide broad scientific base

® Research thrusts are chosen to focus efforts on critical scientific issues
and integrated scenario development

2004 Research Thrusts and Leaders

#8
#4 Advanced #9 #10
#1 Wall #6 Scenario QH-Mode Hybrid
Edge Pedestal| Stabilization High /; Development QDB Scenarios

Topical Area M. Fenstermacher | M. Okabayashi|  T. Luce C. Greenfield P. West M. Wade
Manager P.Snyder |'H.Reimerdes| J.Ferron A. Garofalo E. Doyle J. Jayakumar
Stability physics Ve v v 74 v v
E. Strait
Confinement, / \/ \/ \/ \/
transport physics
K. Burrell
Boundary / \/ \/ \/
physics
S. Allen
Heating and current ‘/ ‘/ l/ \/
drive physics
R. Prater

Table shows areas of strong overlap
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FYO4, 05, AND 06 BUDGETS ARE MAJOR SHORTFALLS WITH
RESPECT TO THE 5-YEAR PLAN (2004-2008)
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O COLLABORATORS 66,602
GA CAPITAL 162,070
|| @ GA SCIENCE/OPS
54,438 55,965 :
, 54,000 54,000:
52,330 ’ —
51,745 50,710
44,108
42,370 41,667 42,643 42,643
40,958 40,205
FY00 FYO1 FY02 FYO03 FY0O4 FYO05 FY06
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MAJOR ELEMENTS OF THE FIVE YEAR PLAN

® 21-25 Run weeks per year
® Acquire three new CPI 110 GHz/1 MW long pulse gyrotrons for 6 MW/10 s capability

@ Addtwo ECH transmission lines to continue use of two Russian gyrotrons and eventual use
of two 1.5 MW/10 s depressed collector gyrotrons from the development program

® Acquire two 1.5 MW/10 s gyrotrons

@ Rotate one beamline for a counter-injection capability

® Modify lower divertor outer baffle to pump high triangularity double nulls
® Modify the upper outer baffle for higher triangularity

@ Add two high voltage power supplies for gyrotrons/NBI and increase the capacity
of the prime high voltage system (larger transformers)

® Divertor CER diagnostic
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WE ARE PROPOSING AN ALTERNATE OPERATING
SHEDULE FOR DIII-D IN FY05-07

Collects three vent periods (4 months each) into one 12 month torus opening
Enables effective use of existing staff to take on some major projects

® Preserves run time

— FYO05 (14 weeks)

— FY06 (14 weeks extendable to 21 at 1.5 shifts/day)
— FY07 (21 + run weeks - new capabilities)

Alternative DIII-D Facility Schedules (04-07)

Fiscal Year 2004 | Fiscal Year 2005 Fiscal Year 2006 Fiscal Year 2007
Activity Name
MAMJJA\S{O\N\D\J FMAMJJA‘S O‘N‘D‘JFMAMJJA‘S O‘N‘D‘J FIM| A
) Cool down / Close / ) Cool down/ Close / ) Cool down / Close /
Operations | yent Startup Operations Vent Startup Operations Vent Startup Oper
Standard Operating Schedule FY04-07
18 weeks Install 14 weeks Install 14 weeks Install 14w
| Repair ] Repair \ Repalr
‘ Cool down / ‘ ‘ Close / I .
Operations Operations Vent Construction Startup Operations
L | | |
Alternate Schedule FY04-07
18 weeks 14 weeks 14-21 weeks 21 weeks
MIA|IMJ|J|A|S|O|N|/D|J|FIM|[A|IM|J|J|A|S|IO|N|/D|J|F MA|M|J|J|A|S|IO|NID|J|F|M|A

® Enables us to take on
— ECH 6 MW upgrade
— Lower divertor modification
— 210 degree counter beamline and diagnostics
— Cooling water tower
— MG refurbishment
D=0 — TF belt bus and diodes for 10 second ops
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A STRONG COLLABORATION WITH ASIPP-HEFEI
WILL BENEFIT BOTH SIDES GREATLY

GA (DIll-D) to ASIPP (EAST)

ASIPP (EAST) to GA (DIlI-D)

1.

Train ASIPP scientists on DIII-D
plasma control system

DIlI-D plasma control system
for EAST

GA assists in designing the
EAST divertor

GA leads design of cryopumps
for EAST

GA provides two new ion sources
for EAST

GA assists ASIPP in RWM
coil design
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1.

ASIPP provides three operations support
persons to DIll-D

ASIPP provides engineers to help
design the DIlI-D lower divertor
modification

ASIPP fabricates parts for the lower
divertors

ASIPP fabricates parts to refurbish eight
DIII-D ion sources

ASIPP provides main HV substation
(138 kV-12,47 kV, 110 MVA) transformers

Possibly ASIPP fabricates new NBI
pole shields
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THE $2M GUIDANCE BUDGET REDUCTION IN FY05 AND FY06
WILL REQUIRE DIFFICULT STAFF REDUCTIONS

FY04 FY05 FY06
(SK) (SK) (SK)
DIlI-D National 56,665 (55,965 54,000 54,000
Budget after recission)
FTE Total DIll-D 190.3 175.1 173.3
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