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& INTRODUCTION

Research reactors such as Belgian Reactor 2 (BR2) currently rely on thermocouples for accurate temperature measurements. However, a lot of irradiations are carried out in
lower cost un-instrumented capsules where thermocouples are not a viable option. Here reactor operators rely on calculations or melt wires to determine the irradiation
temperature. These methods do not suffice for state-of-the-art irradiations where temperature needs to be accurately known.
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Cubic Silicon Carbide (3C-SiC) is a potential material to use as post-irradiation (PI) temperature monitor which allows the determination of the irradiation
temperature using PI annealing. Recent developments at Idaho National Laboratory and Oak Ridge National Laboratory show changes in electrical resistivity
after isochronal annealing are an accurate method to measure irradiation temperature. Based on this work we are currently developing a set-up for automated
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"\ PI temperature measurements to improve measurements conditions in the BR2 reactor.
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Electrical measurements will be performed with the four-
point probe technique to minimize contact resistances and
possible effects of long electrical leads to a hot cell.

Figure 1: Belgian Reactor 2

For these measurements a source-measurement unit is
selected as these devices are capable of simultaneous applying
a current to the SiC and measure the accompanying voltage
drop with high precision.
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Figure 5: A section of the heating plate with the

Figure 4: A section of the heating plate with a measurement probe holder for 12 mm SiC rods + Detail 3¢
measurement probe holder for 5 mm SiC discs -7l -t -
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Figure 3: 3D drgwing ofthg base plate of the vacuum . FUTURE PROSPECTS

chamber with the heating plate and a measure

robe holder for 12 mm SiC rods placed on to
P P P Based on previous research SCK-CEN started construction

on a set-up for PI temperature monitoring to improve
experimental data from un-instrumented capsules in the
BR2 reactor.

First tests are planned at the end of 2019, early 2020.

Figure 6: A picture of the Figure 7. A picture of the probe holder for 12 mm 5iC rods + Detalil : Acknowledgements: Daniel Penneman for his technical support with vacuum components,
probe holder for 5 mm SiC Dirk Delnooz and Stefan Dekelver for their support on the electrical part and Johan
discs : Schuurmans for his help with software and the measurement process.
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