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A Study on Static and Dynamic Design Criteria of Piping System in Petrochemical Plant Design
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Abstract

There are two kinds of the design criteria of piping
system in petrochemical plant design. The first is on
static state evaluation by thermal growth and the other is
on dynamic evaluation by piping vibration. In the static
design evaluation, the ASME B31.3 code defines 7000
cycles of fatigue life in operating the piping system with
design condition. However, the dynamic design
evaluation in comparative with small displacements of
high frequencies to static condition has not established
clearly the method, yet. So, this study purposes to present
the trial of a proposal of dynamic design criterion on the
basis of static design method.
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Fig. 1 Allowable Piping Vibration Levels
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Fig. 2 Horizontal Design Response Spectra - Scaled to 1g
Horizontal Ground Acceleration
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Fig. 3 Vertical Design Response Spectra - Scaled to 1g
Horizontal Ground Acceleration
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Fig. 4 Block Diagram of Piping System

Fig. 5 Configuration of Piping System
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Fig. 6 Detail of Spray Injection Nozzle
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Table 1 Calculation Results of CAESAR II

MODE FREQUENCY FREQUENCY PERIOD

No. (Hz) (Radian/Sec) (Sec)

1 9.819 61.693 0.102
2 16.101 101.167 0.062
3 22.939 144.129 0.044
4 26.671 167.582 0.037
5 34.116 214.360 0.029
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Table 2 Measurement Values of Piping Vibration in Field

Node }j Displ.{p-p : micro-mm) Velocity (cm / sec)
No. X Y b4 X Y z
60 ] 25 5 17 0.21 0.03 0.14
80 45 10 192 0.27 0.12 0.88
90 210 0 510 0.98 0.00 2.10
100 420 110 750 1.20 0.45 3.30
110 || 320 | 40 o | 080 | 055 | 0.00
120 160 65 0 0.90 0.11 0.00
130 175 11 0 1.00 0.12 0.00
140 160 33 500 0.60 0.15 2.10
150 70 9 150 0.34 0.07 0.7§
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