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Safety assessment analysis of pipes with defects in atmospheric and
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Abstract: The defective pipes in an atmospheric and decompression device were selected as the research
object. The ultrasonic phased array detection method was adopted to conduct nondestructive testing on welded
joints of pipelines to determine the type and size of pipeline defects. The pipeline defects were assessed accord-
ing to the safety assessment method recommended by GB/T 19624-2019. By changing the size and spacing of
defects, the influence of defect type, size and mutual location on pipeline safety assessment was investigated.
Results show that the height of flaw has the greatest influence on pipeline safety evaluation when the crack de-
fect exists alone. The length of defect has the greatest influence on the safety evaluation when there is incom-
plete penetration defect alone. When the two defects coexist, with the increase of defect spacing S, the stress
at the defect increases slowly first, then decreases rapidly and gradually becomes stable. However, due to the
increase in the number of defects in the pipeline, the two defects that are both safe when they exist alone may
cause pipeline insecurity when they coexist.

Keywords : defect; atmospheric and decompression pressure device; pipeline; safety assessment
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joints of atmospheric and decompression devices
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Tab.1 Defect data of welded joint of pipeline
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Fig.2 Pipeline model and defect simplification
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Tab.2 Linear stress treatment under defect path 1#

MPa
BAE MR H RS WIS

1 67.858 144.467 48.827 6

2 67.858 143.616 49.377 17

3 67.858 145.302 49.135 2

4 67.858 145.229 51.206 1
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Fig.4 Combined stress of crack defects of different sizes
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Tab.3 Assessment data of crack defects of different sizes
B K B/ mm B B/ mm A/MPa B/MPa FI W ARG SR EL
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Fig.5 Maximum stress of different sizes of imperfect penetration defects
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Tab.4 Assessment data of imperfect penetration defects of different dimensions

BPARE/mm A EE/mm KN o/MPa B M/ (N - m) c FIWRYE R EES
30.8 1.1 26.776 28.088 0.40 €<0.44 A
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30.8 5.1 28.052 32.667 0.54 C>0.44 N4y
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Fig.6 Diagram of mutual position of defects in coexistence
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Tab.6 Assessment data of different locations

BRPEFIZE BRFAEEE/mm  A/MPa B/MPa KN J] o/MPa  &HiM/(N-m) €  FHWHKIE REBEZ4e

30 179.769  165.717 / / / A>B N4
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