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Electromagnetic Modeling for Gap Measurement between Nuclear

Fuel Channel and Liquid Injection Nozzle
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Abstract

Fuel channels including pressure tube(PT) and calandria tube(CT) are important
components of pressurized heavy water reactor(PHWR). A sagging for fuel channel
increases by heat and radiation exposure with the increasing operating time. The
possibility of contact to liquid injection nozzle(LIN) is thus a critical issue in power
plant safety.

In order to solve this safety issue, electromagnetic technique was applied to



compliment the ultrasonic technology. Electromagnetic fields were investigated for the
gap measurement between CT and LIN using computer modeling. We calculated the
electromagnetic fields, such as, magnetic flux density, current density near the fuel
channel and simulated an impedance and a phase angle in receiving coil for obtaining
the optimal inspection parameters, such as, frequency, inter-coil spacing, coil size and
configuration. This paper shows that the simulated eddy current signals in variance
with the CT/LIN gap can be used for baseline data of experimental electromagnetic
technique.
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