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Service Life Prediction of Industrial Pipe-line
Kazuo YAMAMOTO, Shigeru MizoGuTI, Shinichiro NAGANO,
Kunimasa YOSHIMITU and Etsuo NOMURA
Synopsis :

To perform the water—leak protection and effective renewal of industrial pipe line, the life-time prediction
has been discussed on the basis of the measurements of the wall thickness of pipes in service. The followings
are concluded : (1) the life time of a pipe line in inside corrosion can be predicted from the maximum pitt-
ing depth estimated by the extreme value statistical analysis of the data obtained from the relation between

corrosion pit depth and rust-lump height.

(2) the grooving depth of ERW pipes can be measured by
the ultrasonic angle beam testing method quantitatively.

If the supply water is drained, the estimation

of the grooving depth is qualitatively made by means of the X-ray transmission method.
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Fig. 2. Relationship between pitting depth and
height of rust-lump.

Table |. Estimation of extreme parameter by
MVLUE method.

i Xt F(s\ ai Xt bi N Xt
1 3.0 9.1 0. 669 —1.043
2 3.0 18.2 0. 486 —0.273
3 L5 27.3 0. 468 —0.067
4 3.5 36. 4 0. 395 0,078
5 4.0 45,4 0. 383 0,195
6 4.0 54,5 0. 322 0. 264
7 4.0 63.6 0. 268 0, 308
8 4.5 72.7 0. 244 0, 372
9 4.5 81.8 0. 188 Q. 376
10 5.0 90. 9 0. 145 0, 390
4=3. 568, a=0.600
. X=3.5684+0.6Y
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Fig. 3. Histogram of the corrosion depth observ-
ed in the inside surface of the buried steel pipe.
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Fig. 4. Extreme probability plots of the maxi-
mum corrosion depth observed in the inside
surface of the buried pipe.
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Fig. 5. Relationship between duration period and
maximum corrosion depth estimated from the ex-
treme statistical analysis.
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Photo. 1. An example of the grooving corrosion
of a seam portion in soft water.

Couplant : Glycerine
Surface Condition : Finishing with sand paper.
Sensitivity : Echo Height over 5%

Fig. 6. Schematic representation of UST

examination technique.
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Fig. 7. Schematic representation of X-ray
examination technique.
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Fig. 8. Relation between of echo height and grooving depth.
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Fig. 9. Relation between grooving depth and
echo height.
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Fig. 10. Relation between X-ray examination and grooving depth.
(steel : SGP150A)
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Fig. 11. Sketch diagrams on the location of a
test pipe examined by UST or X-ray.
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Photo. 2. Examples of the radio-
graphs of the seam portion obtained
from X-ray examination.
(Steel : SGP)

Photo. 3. Radiograph of the seam
portion obtained from X-ray exami-
nation after field test.
(Steel : Low S-Cu-Ti)
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