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ECH/ECCD Status

e Existing short pulse
launcher shipped to
KSTAR in April 2006.

— 84GHz, 500kW, 2 sec,
every 60 minutes.

— Design based on DIII-D
ECH/ECCD launcher.

« Launcher was used
during first plasma
operations.

— Second Harmonic pre-
lonization and heating.
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The KSTAR Launcher and DIII-D Launcher Share Design
Features

input waveguide holder

fixed mirror

toroidal steering fork

steerable mirror

poloidal push mechanism
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Near-Term ECH/ECCD Plans — Electric Motor Upgrade

air motor.

* An electric motor drive for the DIII-D
ECH/ECCD launchers has been
developed.

— Replaces the existing air motors.
— More precise real-time control of mirror
steering.
— Enhanced capability as a function of
control system development.
 Because the KSTAR mirror actuators are
identical to the DIII-D launcher poloidal
actuators, the identical components can
be used on the KSTAR launcher.

» Electric drive is presently being tested at
DIII-D, along with control development.

* This task can be completed in CYQ09. S
electric motor
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Near Term ECH/ECCD Plans — Mirror Upgrade

» Existing mirror geometry is identical to DIII-
D mirrors.

— Fixed mirror is flat, not focusing.

 Completely stainless steel construction.

— Thermal requirements are less severe than
DIII-D.

» Electromagnetic forces are higher.

— More detailed electromagnetic analysis may
show that the currents and forces induced
during a disruption are below the present
estimate.

— Use copper & stainless steel construction of
DII-D mirrors to provide more thermal
margin.

« ~1MW, 5 second pulse
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Heating of DIII-D mirror after 10 sec plasma pulse with
1MW of ECH for 10 sec is similar to KSTAR mirror after 20
sec plasma pulse with 0.5MW of ECH for 2 sec

Present KSTAR Mirror
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» Mirror fabrication can be completed by the end of CYQ9 for installation prior

to the CY10 run.
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Long Term ECH/ECCD Plans — Steady State 170 GHz
Launcher

A launcher that will support ECH/ECCD pulse lengths of tens of seconds is
desired.

— Thermal steady state.
Development of new, actively cooled mirrors is required.

Development of flexible coolant lines that can accommodate the motion of
the steerable mirror is required.

Mirror development and pre-conceptual design will require ~$120K in FY09
and $120K in FY10

Design and fabrication of an antenna would be $600K in FY10, FY11, and
FY12.
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Long Term ECH/ECCD Plans — Long Pulse 170 GHz
Launcher

 An advanced,10 second pulse launcher for the 170 GHz system could be
designed and produced for less time and money than the steady state
launcher.
» Actively cooled, steady state fixed mirror.
— Low thermal stresses =» very long life.
* Replacements and re-alignments not required.
» Passively cooled steerable mirror.
* Use electromagnetic analysis results from the existing launcher upgrade to
optimize mirror for thermal performance.
— Obtain a mirror design that will survive two to three run years.
— Upgrade steerable mirror at a later date.
e This launcher could be completed in CY11.
— Funds for CY12 not required.
» $600K savings.
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LHCD Status and Plans

* Initial uncooled launcher.

 Small scope of work.

» Design consultation for key components such as grill assembly and vacuum
joint.

» Detailed design and fabrication to be done in Korea.

e ~$80k PPPL effort.

» Builds on past design studies for actively cooled launcher.

4/13/2009 R. Ellis, J. Hosea, US-KSTAR %__FPF[ 10
Workshop 2009 T



Summary

« PPPL is prepared to perform

the near-term upgrade tasks
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* Progress towards this goal is
contingent on funding from
USDOE and Korea and
approval of CY09 SOW.
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