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Abstract © A steam generator (boiler) in thermal power plants, consisting of more than 30,000 parts and

components, can lead to the plant shutdown with damage to even the small part of the components; esp., like

weld failures on boiler tubes. Consequently it is greatly demanded to improve the quality of the weld on the

boiler tube for the stable operation of the power plants. Because of the feature of the welding, which is done past

by melting the work pieces and adding a filler material that cools to become a strong coalescence, there is a great

possibility that weld failures take place. As a result, it is regulated to make a non-destructive testing, like

radiography test, to detect defects and flaws in the weld. The current film radiography test provides a lower

image quality exceeding 2.0% of a basic quality level for a penetrameter, it is very likely to fail to detect micro

defect. As a result, the prevention for the boiler tube failure has not been made effectively. In this study,

computed radiography

technology has been applied as a digital radiography test to the boiler tube weld, and

Se-75 radiation source was used to improve the image quality, instead of Ir-192 source. As a result of this study,

it is proven to save the time and cost for test and to enhance the quality level of penetrameter penetrating image,

which enables to upgrade the quality of radiography test to the boiler tube weld.
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Fig. 1 Inspection method of boiler tube

Fig. 2 Boiler tube radiography image
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Fig. 3 Radiography test for boiler tube
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3.2.2 Ir-192(Iridium-192)
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Table 1 Ir-192 radiation energy
Energy Intensity Energy Intensity
[keV] [#/decay] [keV] [#/decay]
110.40 5.817E-04 484.58 1.519E-01
136.34 1.990E-03 485.30 2.300E-05
176.98 4.300E-05 489.06 2.088E-02
201.31 2.255E-02 588.58 4517E-02
205.79 1.592E-01 593.49 4.210E-04
280.27 9.000E-05 599.41 3.900E-05
283.27 1.268E-02 604.41 8.200E-02
295.96 2.872E-01 612.46 5.340E-02
308.46 2.963E-01 703.87 2.527E-04
316.51 8.271E-01 765.80 1.300E-05
329.17 8.296E-04 884.54 2.910E-03
374.49 3.461E-02 1061.48 5.300E-04
416.47 6.690E-03 1089.90 1.200E-05
420.52 3.290E-03 1378.20 1.200E-05
468.07 4781E-01
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Fig. 9 Se-75 photodisintegration
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3.2.3 Se-75(selenium-75)
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Table 2 Se-75 radiation energy

Energy Intensity Energy Intensity
[keV] [#/decay] [keV] [#/decay]
14.88 1.122E-05 303.92 1.254E-02
24.38 2.575E--04 373.50 2.357E-05
66.05 1.059E-02 400.66 1.092E-01
80.94 7.294E-05 418.80 1.128E-04
96.73 3.258E-02 468.60 3.254E-06
121.12 1.633E-01 542.40 1.234E-07
136.00 5.549E--01 557.80 8977E-09
198.61 1.408E-02 572.20 3.389E-04
249.40 8.416E-08 617.80 4.225E-05
264.66 5611E-01 821.60 1.307E-06
279.54 2.381E-01
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Fig. 10 Yb-169 photodisintegration
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Table 3 Specification of specimen

Boiler tube Material Dia x thickness
Superheater TP 347H-T11 o5l xt8
Water wall SA213-T12 b4 xth

(b) Artificial defect

r Artificial
defect A

Artificial _|.
defect B

Artificial defect C

(C) Location of artificial defect
Fig. 15 Specimen of boiler tube

(a) Waterwall tube image by film

(b) Waterwall tube image by CR

(c) Superheater tube image by film

(d) Superheater tube image by CR

Fig. 16 Compared radiography image
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Table 4 Compared image quality sensitivity

Image Specimen Visible Imiar%(%cglfl(?rhty
acquisition line(mm) sensitivity(%)
CR Waterwall 0.20 2.0
Superheater 0.20 1.3
Film Waterwall 0.25 25
Superheater 0.25 1.6
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