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Structural Integrity and Performance Tests

of In—pile Creep Capsule for HANARO
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Abstract

An in-pile creep capsule of zirconium alloys for HANARO was designed and manufactured, which
performance tests of its parts were carried. The in—pile creep capsule has the dimension of 55 mm in
diameter and 700 mm in length for HANARO, respectively. The capsule has three isolated chambers
such as a pressure chamber, a main chamber and connector chamber. The pressure chamber contains
bellows which rides a loading to a specimen by external pressure. The main chamber contains a
specimen, grips, yoke, a push rod, a round heater and a bearing. The connector chamber contains a
LVDT, a stopper and separators. Each camber was assembled by welding and final size controlling
processes. These processes had advantages of improvements in alignment during assembling and
safety during desembling. Temperature monitoring and strain measurement of Zircaloy-4 cladding

tubing by using this capsule resulted in confirm the structural integrity of the capsule.
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Table 1. Characteristics of zirconium creep capsule

parts pressure chamber, main chamber, connector chamber
materials SUS 304, graphite, silicon carbide

dimension 0.D 55x700 mm

max. extension 20 mm

operating temp. <400°C

electricity 220V 1Phi

CoOmpressor power 15 KW

compressor speed 1750 rpm

remarks

auto on/off with sub—tank

Fig. 1. Schematic view of in-pile creep capsule

Fig. 2. Photo of in—pile creep capsule and controller
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Fig. 3. Typical stress-strain curve obtained by a creep capsule
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