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Defect Detection of the Wall Thinning Pipe of the Nuclear Power
Plant Using Infrared Thermography
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Abstract The infrared energy is emitted in the infrared wavelength range that corresponds to the surface
temperature of a object which has temperature that is over the absolute temperature(0K). The infrared thermography
(IRT) is a non-destructive testing method that provides thermal video for the user in real-time by converting the
infrared quantity that is detected by the infrared detector into temperature. The pipes of nuclear power plant(NPP)
could be thinned by the corrosion and fatigue and the defect could lead to a big accident. For this reason, the
effective non-destructive testing method is necessary. In this study, the relationship between the measured
temperature and the defect depth or size of NPP pipes were recognized and that was applied to detect the wall
thinning defects of NPP pipes.

Keywords: Infrared Thermography, Thermal Diffusion Length, Defect Detection, Wall Thinning Pipe
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SECTION A-A‘

(@) Specimen |
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(b) Specimen ||

Fig. 1 Schematic of artificial specimens with defects

(unit: mm)

Table 1 Thermophysical property

Thermal conductivity (k) 519 (W/m.k)

Density (p) 7870 (kg/m®)

Specific heat (c) 486 (J/kg.k)
Thermal diffusion coefficient (o) 1.357*10_5(m2/ s)

* Length of straight pipe(l) = 342 (mm)
* Outside diameter(J))) = 1134 (mm)

* Inside diameter([)) = 99.0 (mm)
* Defect length(l/ D) = 1.00
* Defect width(26) = 90 °

Fig. 2 Shape and dimension of straight pipe specimen

Table 2 Type of cylindrical pipe

Defect length(i/D,) | Minimum thickness(Z,,)

Pipe A 1134 mm 1.8 mm
Pipe B 113.4 mm 3.6 mm
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Fig. 3 Penetration depth by frequency
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Fig. 4 Experimental setup for detecting defects
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(@) Specimen 1
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Fig. 6 Infrared thermography images of specimens
according to the defects thickness and

width

Fig. 8
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Fig. 7 Peak value of temperature at each point

(a) Straight pipe A (1.8mm)

(b) Straight pipe B (3.6mm)

Infrared thermography images of straight
pipes
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