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Abstract — A safety valve has a valve mechanism for the automatic release of gas from piping system
when the pressure exceeds preset limit cause of a defect of a pressure regulator, condensation of water
in a pipe. Therefore, for the safety of pressure regulating station, it is essential to study the flow regime
and characteristics of safety valve. This article presents the numerical analysis on the flow analysis, the
ejection capacity and required effective discharge area of the safety valve that is established in pressure
regulating station. Then, the results are compared and analyzed with domestic and foreign regulations such
as API(America Petroleum Institute), EN(European Standard), and NF(Norme Francise). Moreover, the
installation number of safety valve is considered by using domestic and foreign regulations and maximum
reguired effective discharge area of safety valve.

Key words : pressure regulating station, pressure regulator, safety valve, required effective discharge area,
computational fluid dynamics
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Fig. 1. Schematic of gas ejection with safety valve.
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Fig. 2. Mesh generation of 1900 series safety valve.
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Fig. 3. Velocity and pressure contour of safety valve (inlet
pressure 1.5 MPa).
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Fig. 4. Volume flow rate and mass flow rate of safety valve
according to inlet pressure.
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Fig. 5. Mass flow rate of pressure regulator w.r.t outlet
pressure.
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Fig. 6. Required effective discharge area w.r.t inlet pressure.
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Table 1. Required effective discharge area w.r.t inlet
pressure (open rate 25%).

Inlet pressure | Required effective discharge area (cm?)
(MPa) Ist 2nd API NF
0.85 455.11 | 477.30 | 671.41 | 1637.19
1.08 35530 | 372.62 | 515.30 | 1256.52
1.50 276.83 | 290.33 | 391.80 955.39
2.00 212,70 | 223.07 | 295.27 720.00
3.00 151.50 | 158.88 | 203.12 495.30

Table 2. Required effective discharge area w.r.t inlet
pressure (open rate 50%).

Inlet pressure | Required effective discharge area (cm?)
(MPa) Ist 2nd API NF
0.85 517.37 | 542.60 | 763.27 | 1861.18
1.08 428.77 | 449.67 | 621.84 | 1516.32
1.50 310.87 | 326.03 | 439.98 | 1072.86
2.00 237.36 | 24893 | 329.51 803.49
3.00 173.23 | 181.68 | 232.26 566.35

KIGAS Vol. 12, No. 2, June, 2008

Table 3. Required effective discharge area w.r.t inlet
pressure (open rate 75%).

Inlet pressure | Required effective discharge area (cm?)
(MPa) Ist 2nd API NF
0.85 544.55 | 571.09 | 803.35 | 1958.93
1.08 438.42 | 459.79 | 635.83 | 1550.44
1.50 332.00 | 348.18 | 469.87 | 1145.76
2.00 261.07 | 273.80 | 362.43 883.76
3.00 176.89 | 185.52 | 237.17 | 578.32

Table 4. Required effective discharge area w.r.t inlet
pressure (open rate 100%).

Inlet pressure | Required effective discharge area (cm?)
(MPa) Ist 2nd API NF
0.85 525.81 | 551.44 | 775.71 | 1891.53
1.08 438.54 | 459.92 | 636.02 | 1550.90
1.50 314.81 | 330.15 | 445.54 | 1086.43
2.00 258.02 | 270.60 | 358.20 873.44
3.00 175.54 | 184.10 | 235.35 573.90
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