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Abstract

An analysis on the Non-destructive Testing (NDT) results of a liquefied petroleum gas (LPG)
spherical tank is conducted in this work. The results of ultrasonic thickness measurement and
time of flight diffraction (TOFD) technique show serious defects but magnetic particle examina-
tion and pulse echo technique confirm that the status of equipment is normal. Combining with the
continuous casting manufacturing process of shell plates, the great differences are explained and a
new understating for the operation, maintenance and inspection of LPG spherical tanks under the
new manufacturing technology is provided.
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Figure 1. Schematic diagram of the main structure of spherical tank
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Figure 2. Thickness measurement map of the shell plates
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Figure 3. Detection schematic of TOFD
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Figure 4. The inner-surface crack detected by magnetic particle examination
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Table 1. Data of equatorial shell plate thickness measurement on inner surface (unit: mm)
= 1. FRBFRERMARENERREEA: mm)

WEsFS  BEES IR FER RERGRLE O NEMRGELE AERSEILZ ARG

1 16.2 15.8 15.7 16.2 15.8 15.8 15.9
2 16.4 16.5 16.1 16.2 15.6 16.2 15.9
3 15.7 15.9 31.7 16.2 15.5 16.1 16.2
4 15.4 32.1 15.9 16.1 15.6 322 15.9
5 15.4 16.3 16.4 31.8 16.0 15.9 15.6
6 15.5 15.9 16.0 16.0 16.2 16.0 32.1
7 15.6 15.8 15.6 15.5 16.3 32.1 16.2
8 16.2 15.8
9 16.3 16.3
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Figure 5. TOFD maps of the (a) normal and (b) abnormal welding seam; (c) normal and (d) abnormal base metal
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Table 2. Summary of cracks and conclusions through different NDT methods
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