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Compatibility Test of the Capsule with Cone Shape Bottom Guide
Structures to the HANARQO Reactor

M.H. Choi, M.S. Cho, K.N, Choo, S.J. Park, B.G. Kim and Y.H. Kang
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Abstract

The design modification of bottom guide structures of the instrumented capsule, which is used for the irradiation
test in the HANARO reactor, was required because of the trouble of the bottom guide arm's pin during irradiation.
The previous structure with 3-pin arms was changed into the cone shape of one body. The specimens of the bottom
end cap ring with three different sizes (¢ 68/70/72mm) were designed and manufactured. The out-pile tests for the
capsule with previous and new three bottom guide structures were performed in the one-channel flow test facilities.
In order to evaluate the compatibility with HANARO and the structural integrity of the capsule, a loading/unloading,
a pressure drop, a thermal performance, a vibration, and an endurance test were conducted. From out-pile test results,
the capsule with the cone shape bottom guide structures was found to be more stable than the previous structure and
the optimized size of the bottom guide structure selected was 70mm in diameter. It is expected that the new bottom
guide structures will be applicable to all material and special capsules which will be designed and manufactured for
the irradiation tests in the future.
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Fig. 2. New bottom guide structure of the cone shape
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Table 1. Comparison of the flow rate at pressure
drop, 200kPa

... | Dummy |Previous| Cap ring dia.(mm)
Condition
fuel | capsule | 68 | $70 | ¢ 72
Flow Rate| 1o ¢ | 1381 | 17.04 | 16.61 | 14.56
(kg/s)
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Fig. 4. Measured flow rate with the pressure drop
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Table 2. Measured temperatures(’C) at heater power,
1.0kW (water temp. 35°C)

Previous | End cap ring dia.(mm)
Thermocouple
capsule | 968 | $70 | P72
T/C 1 360 361 362 363
T/C 2 365 366 366 368
T/C 3 356 358 358 360
T/C 4 234 234 234 235
T/C 5 175 177 177 178
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Fig. 5. Measuring position of the displacement
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Table 3. Displacement of the capsule with previous
and new bottom guide structures

Bottom Dir. |M ];;SplacememD(_Um) Remark
Structure -|Max.|Min. | iagon
Peak | Peak P-p -al RMS
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Fig. 7. Displacement of the capsule with ¢ 70mm
ring in the west direction(y)
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