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Conceptual Design of the Control and Instrumentation System for an
Instrumented Fuel Capsule
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Abstract

An instrumented fuel capsule is being developed for irradiation testing of
promising reactor fuels loaded in the HANARO reactor. The purpose of the
control and instrumentation system for the instrumented fuel capsule is to
control the fuel temperature and emission of the radioactive fission gas product
during irradiation testing. In order to control the surface temperature during
irradiation in the present work, conceptual design for the control and
instrumentation system has been preformed; design requirements are established,
control methods are determined and finally a schematic diagram for the system
is prepared.
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Table 1. Design requirements of the control and Instrumentation system of
an Instrumented Fuel Capsule
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Fig. 1. A conceptual design of an instrumented fuel capsule
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Fig. 2. Variation in thermal conductivity of a binary gas mixture (He-Ne)
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Fig. 3. A schematic diagram of the fuel surface temperature control system



()]

Concentration (

Radioactivity (C

Irradiation of 3 fuel rods
U-235 enrichment : 4 w/o

Total power : 3114 W/cm x bem x 3ea = 4.671E-3 MW

15 Day operation : 1 MWD/kg-U

0.80
070 | &K ///La////AA
0.60 —H-Xe

0.50 | —o—| /E/Er

0.00 ﬂ/; ——— == =
0 200 400 600 800 1000 1200

Irradiation time (day)

Fig. 4. Cumulative fission gas yields by ORIGEN2
(after 1050 days, 13cr' of Kr, 138cr' of Xe, 3.2cn’ of I2)
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Fig. 6. A schematic diagram of the fuel failure detection system
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