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Development of a Unique Technique

Measuring the Shape Transition of Steam Generator Tubes
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Abstract
Heat exchanger tubes for nuclear steam generator and condenser contain the shape
transitions on their inner or outer surfaces such as dent, bulge, eccentricity, deflection,
etc. The shape transitions can not be detected and sized using the traditional eddy
current probes which are currently applied during the in-service inspection. In this
paper, a new eddy current probe is developed to measure a three-dimensional size of

the shape transition and the signal characteristics of several shape transitions between



the advanced probe and its technique can be effectively used for an optimization of
the tube expansion process and detection and management of shape-deformed tubes.

the new developed probe and the traditional ones are compared. It is expected that
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Fig. 1 Schematic of a new eddy current probe for measuring the shape

transition of heat exchange tube.
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Fig. 2 Eddy current signals of a dented tube: (a) tube with a dent,

(b) signal from the bobbin probe and (c) signal from the new probe.
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Fig. 3 Eddy current signals of a dented tube: (a) tube with two dents,
(b) signal from the bobbin probe and (c) signal from the new probe.
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Fig. 4 Eddy current signals of a bulged tube: (a) tube with a bulge,
(b) signal from the bobbin probe and (c) signal from the new probe.
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Fig. 5 Eddy current signals of the expanded tubes: (a) tube with a concentric
expansion shape, (b) tube with an eccentric expansion shape, (c) bobbin signal
from the concentric expansion shaped tube, (d) bobbin signal from the
eccentric expansion shaped tube, (e) new probe signal from the concentric
expansion shaped tube and (f) new probe signal from the eccentric expansion

shaped tube.
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Fig. 6 Eddy current signals of a deflected tube: (a) tube with a deflection,
(b) signal from the bobbin probe and (c) signal from the new probe.
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