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Abstract

  Procedure to identify the plasma current and its position with hall sensors in real time is presented for long-pulse 
operation. Hall sensors are installed around the vacuum vessel of QUEST on the atmospheric side. With this 
procedure, plasma current is treated as a filament current positioned in the vacuum vessel. The plasma current and its 
position are calculated by the intensities of hall sensor signals and its ratios, respectively. The validity and noise 
immunity of this procedure is checked numerically. With hall sensor signals, the plasma current and its position are 
calculated experimentally in real time, and the calculation results correspond well to the results with a rogowski coil 
and flux loops. Drift errors do not occur with hall sensors, and this procedure is suitable for long-pulse operation. 
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Fig. 1 Hall sensor on a circuit board. 

Hall sensor

Fig. 2 PF coils on QUEST and installed positions of 
hall sensors (closed circle: triaxial hall sensor, open 
circle: z-axis hall sensor). Data sets are calculated 
preliminary with filament position of hatched area.  
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0.3 m < R < 1.2 m -0.4 m < z < 0.4 m
Fig. 3

Fig. 
3(a), (b)
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Fig. 4 Noise immunity with the case of the plasma current 10 kA positioned on R = 0.8 m and z = 0.0 m. 
Difference with random noise on (a) plasma position and (b) plasma current with 5 and 10 sensors.  
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Fig. 3 Difference between assumed and identified values (a) on filament position with 5 sensors, (b) on filament 
current with 5 sensors, (c) on filament position with 10 sensors, and (d) on filament current with 10 sensors.  
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Fig. 3(c), (d)
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Fig. 5 Comparison of values between hall sensors 
and time-integrated sensors such as rogowski coil 
and flux loops on (a) plasma current, (b) radial 
plasma position, and (c) vertical plasma position.  
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Fig. 6 Plasma current calculated with hall sensors in 
long-pulse operation.
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