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The SPIDER Experiment

Å The Source for the Production of Ions of Deuterium
Extracted from a Radio frequency plasma (SPIDER)
experiment is a prototype devoted to the heating and
diagnosticneutral beam studies in operation at the ITER
NeutralBeamTestFacility(NBTF)at ConsorzioRFX,Padova.

Å SPIDERis the full-size ITERion source prototype and the
largestnegativeion sourcein operationin the world.

Å In view of ITERheating requirements to realize plasma
burningconditionsandinstabilitiescontrol,SPIDERaimsat
Å achieving long-time operation (3600 s) with beam

energyup to 100keV,
Å high extractedcurrent density(above355 A.m-2 for H-

and above285 A.m-2 for D-) at maximumbeamsource
pressureof 0.3 Pa.

Å maximum deviation from uniformity must be kept
under10%.[1][2]

[1] V. Toigoet al 2019 Nucl. Fusion 59 086058
[2] V. Toigoet al2021 Fus. Eng. & Design 168 112622

The inside of the SPIDER ion source.

NBTF High Voltage Hall with 
Å the insulating transformer (left) 
Å and the high voltage deck  (right)
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SPIDER Pulse Preparation ïPast Situation

¶ SPIDERparameterswere configuredusingan MDSplusHumanMachineInterface
(HMI)usingspecificpulsenumberto temporarilystorethe setupconfiguration;

¶ Usinga commandline the SessionLeader(SLςScientificCoordinator)could load
previoussetupfrom anexecutedshotor referenceshot;

¶ SLcouldcheckall the configurationusingMDSplusjScope, with all the waveforms;
¶ Anexternaltool couldcreatethe longpulsesetupin IDLandstore it in a reference

shot;

However
¶ Responsible Technician (RT ς Engineer in Charge) had limited

verification/comparisontools (jScope);
¶ No digital tool for configurationapprovalandcommunicationprocess;
¶ Approvalprocesshadto bemadeon a signedpaper;
¶ Onlylimited consistencycheckof parametersismadewhenloadingconfig;
¶ This was a time consuming and error prone operation without automatic

verification,approvalsequenceor feedbackto the SL.
¶ It wasdesigned anddevelopeda solutionusingITERInterfaceOperatorToolsand

NBTFtoolswith the experiencefrom operatingRFXexperiment.
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MDSplusSPIDER MDStree& Data Structure

¸ All parameters are stored in the 
MDSplusSPIDER database

¸ Parameters can be accessed using 
the standard MDSpluslibraries 
and tools
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MDSplusDevice Setup ïSPIDER SL Configuration Tool

¸ All parameters 
can be set by SL 
using the MDSplus
Device Setup tool

¸ The control and 
feed forward 
waveforms can be 
checked and 
changed using this 
tool, in case of 
simple waveforms

¸ A separate IDL 
tool can generate 
longer, repetitive  
and more complex 
waveforms 
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MDSplusjScope


