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A Study on the Measurement of Ultrasound Velocity to Evaluate
Degradation of Low Voltage Cables for Nuclear Power Plants
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Abstract Several kinds of low voltage cables have been used in nuclear power plants for the supply of
electric power, supervision, and the propagation of control signals. These low voltage cables must be inspected
for safe and stable operation of nuclear power plants. In particular, the degradation diagnosis to estimate the
integrity of low voltage cables has recently been emphasized according to the long use of nuclear power plants.
In order to evaluate their degradation, the surrounding temperature, hardness of insulation material, elongation
at breaking point (EAB), etc. have been used. However, the measurement of temperature or hardness is not
useful because of the absence of quantitative criteria; the inspection of a sample requires turning off of the
power plant power; and, the electrical inspection method is not sufficiently sensitive from the initial through
the middle stage of degradation. In this research, based on the theory that the ultrasonic velocity changes with
relation to the degradation of the material, we measured the ultrasonic velocity as low voltage cables were
degraded. To this end, an ultrasonic degradation diagnosis device was developed and used to measure the
ultrasonic velocity with the clothing on the cable, and it was confirmed that the ultrasonic velocity changes
according to the degradation of low voltage cables, The low voltage cables used in nuclear power plants were
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degraded at an accelerated rate, and EAB was measured in a tensile test conducted after the measurement of

ultrasonic velocity. With the increasing degradation degree, the ultrasonic velocity decreased, whose potential as

a useful parameter for the quantitative degradation evaluation was thus confirmed.

Keywords: low voltage cables, ultrasonic wave, degradation diagnosis, nuclear power plant
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Fig. 1 Schematic diagram of pulse—echo method
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Table 1 Relation between the elongated length at
breaking point and the degree of
degradation

Elongated length
Degree of st 2nd 3rd
degradation
0 years 137.16 138.01 135.81
10 years 114 91 11583 121.29
20 years 84.01 84.91 8151
30 years 80.25 80.25 81.97
40 years 58.55 67.66 62.07

160

5

120

Elongated Length(mm
at Breaking point
<]

0 10 20 30 40
years of degradation

Fig. 6 Relation between the elongated length at
breaking point and the degree of degradation
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