Comparison of 2D and 3D FEM Models of Eddy Current
Pressure Tube to Calandria Tube Gap Measurement
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» The eddy current system uses one drive coil and a Figure 3: Receive coil responses for PT-CT gap variation n
pick-up coil at some liftoff (LO), as shown below =l _
O
Experimental Probe =
0.5
PT-CT Gap « A MS5800 data acquisition eddy current instrument
excites the drive coil with a 1V, 4 kHz sinusoidal signal % & % W o e
» The experimental eddy current probe used is show below PT-CT Gap [mm]
LO Receive Coil Figure 6: Errors in the modelled PT-CT gaps for the flat
Drive Coil Receive Coll plate and curved FEM models
Wall Thickness
Figure 1: 2D representation of PT-CT gap system rmm PT-CT Gap Error [mm]
- - 1 mm 5 mm 10 mm| 16 mm
Objective ! G|  Gao|  Gan|  Gan
« Using COMSOLZ® construct both a flat-plate and 4.38 0.09 0.07 0.04 0.9
curved FEM model to determine if the flat-plate 4.36 0.06 0.12 0.05 1.4
approximation [4], as shown above, can accurately ‘ 4.34 0.07 0.25 0.15 1.3
Drive Coil 4.28 0.18 0.22 0.17 0.9
represent the curved geometry of the PT-CT gap 1.6 0.6 018 014 »
measurement system ( V, s ﬁ Average 012 015 012 1.4
 |nvestigate how varying in-reactor parameters affect \ Table 1: Error in the modeled PT-CT gap for the curved
PT-CT gap measurements, using each model — model.
» Validate the selected models against experimental Conclusion
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