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Precise dimensional measurement using LVDT digital method
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Abstract

The irradiated fuel rods undergo a strain at high burnup, high pressure and high
fluence. The dimensional change may affect not only the integrity of the fuel rods
but also the safety of the reactor operation. The dimensional data such as
diameter and length changes of the irradiated fuel rods are valuable information
to design a fuel rod and evaluate the integrity of fuel rods.

In this study, the dimensional measurement method was improved and the LVDT
equipment was designed and manufactured to make it possible to display the
dimensional value of the nuclear fuel rod to 0.00lmm minimum unit in the LVDT
digital scale. After this equipment was calibrated by the standard fuel rods, the

overality precisely was measured using the diameter measurement method of the



spent fuel rod. Through this method, the post-irradiation strain of the fuel rods

was analyzed.
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Table. 1. The Result of Metrology for Fuel Rod C15-Bl1

C15-B11(Ref:10.72mm)

Position(mm)

Diameter(mm)

Group OVAL | dB %

Start Stop | Center D1 D2 D (db/D)
o ) (o) | )

Mean 20 3830 - 10.658 | 10.651 | 10.655 | 0.019 | -0.07 | -0.81

Min-D | 2680 2690 | 2685 10.621 | 10.629 10.625 | 0.010 | -1.10 | -0.89

Max-0 | 3330 3340 | 3335 10.713 | 10.834 | 10.674 | 0.079 | -0.05 | -0.43

Mean 860 2660 - 10.647 | 10.639 10.643 | 0.017 | -0.08 | -0.72

Ref 3780 3830 | 3805 10.725 | 10.728 10.727 | 0.008 | 0.01 0.07
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Fig. 4. The Result of Diameter Measurement for Fuel Rod C15-Bl1
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Fig. 5. Motrology(Oval.) of C15-Bl11
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