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1. Introduction
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2. Realtime density calculation and feedbat
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NI P2P technologyis used
to transfer processeddata

Structure of POLARIS system &FEXT. . Chordintegrated density calculatedon one

from a ElexRIOboard to The Line integrated electron density can be written as FlexRIOand streamed to another FlexRIO
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without usingthe CPU o lost running Windows is only archive the
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. PIDfeedbackcontrol the gaspuffing valve
doneon anotherFlexRIO Data flow of the density feedback control system

Thissystemis ableto calculatedensityprofile in reaktime.

With the densityprofile it canusecompensatedcentralchordintegratedor
averagedensityascontrol target.

Profilecanalsobe usedin the future PC&nddisruptionpredictionsystem
Thedensityprofile calculationcyclerate iswithin 1KHz
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3. Realtime density profile calculation L KkHz
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Ve © profile canbe calculated

Abel Inversion Modeling Wlock diagram of the FFT phase shift and density algorithm on FlexRIO FPGA. /
O I B i Qi m i h Qi o i 4ReSUIt

a (i 16 04 Electron Density Profile on J-TEXT shot# 1043049(0.3s) Il Ehets ACiell
O i i dx
s ol o e (16 Q6 1) P - et E
1.2F y . £
C <\/| o Qdo \/‘1 o Q ([0) (‘1 | ’Q([\) —~ /_\ ne < 0
: GI)E 1 : -0.3
L P RO Plasma is always in contact with the limiter, = 0.2 ”
flux surface is circular :>’,
. . 2 0.8} E
, Plasma vertical and horizontal K % 02
A density profie displacement from PCS via 506}
T B ET— dxdy or flux surface o Pes reerCtlve memory -'8 20.65 interferometer Electron Density
unning La : . . ] = o POLARIS
e REMSDN . 16 IF signalis acquiredand chord “oaf ' R —
Data Profile A B Integrated density i1s calculated g
Archive Caculation P Feedback . 0 045
e o = densityon the FlexRIGFPGA 0.2 . . . . ' |
Y T—— . Reference probe signal s B Py e | o |Average Eioction Density
o [ transferredusinngp Comparison of density profile calculation. %“
ORTPCh | chomgzp || PodteffPeh | . Profile calculation and feedback | Reaitime densityprofile isin goodagreements o« =5
ensi FlexRIO ensi - - . . . . 1 ' '
calosaton| [ 9| Cadatir —— control 1s on the host running with offline result (which takesinto account ° oy L
A 4 . Analog Output LabVIEVART the Shafranowshift andtakesminutesto ru n) Comparison ofentral chordintegrateddensity.
pr— " dpier ‘ , Densityprofile calculationf 400>s . Realtime compensatectentralchordintegrateddensityresult calculatedusingthe
Module Module . . . . . . .
s 7 T Wholecontrolcycle< 1ms reaktime profile is slightlybiggerthen the direct centralchord measuremenwhich
o , FUture,the reaktime reconstructed IS affected by the p|asmadisp|acement
Probing Chord Reference Chord robing Lhor iezoelectric valve control - . . . .
g : flex surfacefrom PC3will be used . Thereaktime calculatedprofile canbe usedin densityfeedbackcontrol, future PCS
The configuration and data flow of the density profile calculation : : ..
. y & anddisruptionpredictionsystem /



mailto:zhengwei@hust.edu.cn
mailto:hufeiran@hust.edu.cn

