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Steady-state diagnostics

Comprehensive diagnostic set

prectroscopy
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ectric fields
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Flux surfaces .

Steady-state operation adds a completely new level of complexity to
the diagnostic requirements

Convective and radiative loads from the plasma onto
plasma facing components
80 kW/m? plasma radiation

Dissipation by cooled stainless steel structures, cooled windows and
apertures, where possible using pinholes

For non-continuous plasma observation use of cooled shutters

Stray radiation protection inside entire plasma vessel
including ports

All in-vessel components qualified for 50 kW/m? corresponding to
1 MW of non-absorbed microwave power

Segmented Rogowski coils

Stainless steel tubes for stray radiation
protection

Wholes (@ < A) for vacuum pumping

Bolometer

Combination of microwave absorber (150um-Al,0,/TiO,, 83:17)
and metal-mesh suppresses micro-wave effect by a factor of 300
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Diagnostic specific issues
Windows, mirrors: Build-up of soft hydrocarbon layers

Dispersion interferometer (line integrated density): Insensitive
against vibrations, slow temperature changes and capable of
measuring fast density changes without loss of signal

Long pulse digital integrators for magnetic probes

Control and data acquisition

Segment based control framework

Short pulses, steady-state plasmas and arbitrary sequences of phases
with different characteristics in one plasma pulse

Scenarios subdivided into segments
Segment programmes for components of plasma and device control
If segment is not ready for execution jump into “jump-in” segment

Variety of segment transition conditions (time, machine state,
plasma state ...)

Adaptive control segment switch conditions
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Test on small stellarator WEGA
Event driven segment transition to Bernstein wave heating

Before transition non-resonant magnetron (2.45 GHz) & resonant
gyrotron (28 GHz, 0.5 T) heating, after transition only gyrotron
heating is applied

Switch-off of magnetron as soon as density threshold for OXB
conversion is reached, indicated by drop of stray radiation signal
(sniffer probe)

Data acquisition
Steady-state requires supervision of PFCs (visible and IR)

~ 30 Gbyte/s; ~ 50 Tbyte/30 minutes
Acquired data are immediately written onto network devices

One data stream for online data analyses and monitoring purposes
and a second one for data archiving.

The data acquisition software development is particularly demanding
with respect to the reliability of the software for steady-state
operation
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