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A Study on Stress and Vibration Evaluations and Application of Piping System
in Petrochemical Plant
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I Abstract {

Here are shown on stress and vibration evaluations and application of piping system in petrochemical plant with an actual
example. While stress evaluation by thermal growth has no argument on the calculated results, vibrational evaluations have
some different results in accordance with the evaluation methods. In case of the static stress evaluation, the ASME B31.3
code defines 7000 cycles of fatigue life in operating the piping system with a design condition. However, the method
of vibrational evaluation on piping systems in petrochemical plants has not been established clearly, yet. In this study,
it is purposed to present the requirement of a vibrational evaluation method for petrochemical plant piping systems, with
an actual application.
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(Hydrogenation High
Pressure Flash Drum)

(Hydrogenation Effluent Cooler)
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(Hydrogenation Reactor)

Fig. 1 Block diagram of piping system

,
,
7
,
,
45 d \\
2N,
{E
s

Fig. 3 Detail of spray injection nozzle
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Fig. 4 Drawing for vertical pipe support (resting pipe
support)
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EXISTING STFTL
Drawing for vertical and guide pipe support (hold
down pipe support)
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Fig. 6 Allowable piping vibration levels
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Table 2 Measurement values of piping vibration in field

Node No. Displacement (p-p : micro-mm)
X Y Z
60 25 5 17
80 45 10 192
N 210 0 510
100 420 110 750
110 320 40 0
120 160 65
130 175 11 0
140 150 33 500
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