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Linear variable differential transformer (MEHO| XFSH7|)

To evaluate the performance of nuclear fuel, it is necessary to measure the fission gas release, fuel temperature, fuel stack
elongation, cladding elongation, fuel rod inner pressure, coolant temperature, and neutron flux during irradiation tests. Linear
variable differential transformer (LVDT) is applied to the in-pile instruments for measuring the fuel rod inner pressure. In this
study, design modification of LVDT was carried out to measure the fuel elongation and cladding elongation, without
changing the structural soundness of the conventional nuclear fuel test rig used in HANARO. The magnetic core was
directly connected to the fuel stack or cladding using a supporter, and it moved through the guide rail of LVDT sensor
according to the deformation of fuel pellets or cladding. The performance verification and data calibration of the modified
LVDT were verified by the deformation simulation system, where displacement was induced using a micrometer.

NOMENCLATURE

e = Voltage generated from LVDT

o = Displacement from the center of primary coil
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Fig. 1 LVDT, (a) Schematic of LVDT sensor, (b) LVDT for the
measurement of fission gas pressure
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Fig. 3 Design of LVDT core for fuel pellet elongation
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Fig. 5 Fabrication of LVDT core assembly for (a) Fuel elongation,
(b) Cladding elongation
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Fig. 7 Simulation of fuel elongation and signal measurement
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Table 1 Linear interpolation of fuel elongation data
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a b G (mV)
1 0.1784 -0.0103 0.705
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Fig. 9 Simulation of cladding elongation and signal measurement

output voltage (V)
01 (-----

bl I
1 %
01 bF----- d e (T
0.1 i .
1 ]
“ -
1 1
1 L

03 L-—s==
0.5 bemmmo oL _a
0 .
0.9 b-----
41 -
43 [ieess
15

RN Y [ R

B L ST

0.0

-
o
N
=)

3.0 4.0 5.0 6.0 7.0
distance (mm)

Fig. 10 Output voltage according to the deviation of magnetic core
(Elongation of cladding)
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Table 2 Linear interpolation of cladding elongation data
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