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Abstract - Most oil refineries and chemical plants have flare systems designed to mitigate
pressure rises in process facilities in case of emergencies that require the release of large
amounts of gas due to sudden process shutdowns such as power outages. However, the rise
of the flame of the flare system causes civil complaints from residents around the factory due
to visible pollution, and economic loss occurs in the company, which requires constant
management. In this study, two items were diagnosed and analyzed in order to derive the
optimal operation method of flare system. First, to detect the cause of the rise in flame height,
the acoustic leak detector was used to check gas leaks in safety valves and pressure control
valves. Second, to identify the cause of flame instability, the pulsation phenomenon was diag-
nosed through the CFD simulation and modeling experiments of the sealing drum. By confirm-
ing the leak at 4.3% of the safety valve and 10% of the pressure control valve, the cause of
abnormal sparking was derived. The information presented in this study can be easily applied
to any company that has a flare system, and is expected to prevent complaints and product
loss.
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Fig. 1. Typical elevated flare Installation.
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Fig. 3. Vertical water seal drum structure.
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(a). Signal distribution chart.

(b). Photographs measuring acoustic velocity.

Fig. 5. Method of acoustic velocity measurement.

Table 1. Experimental condition
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Table 2. Result of valve measurement

Process A B C Total
Number of unit 8 9 10 27
Number of PSV 60 118 53 231

Passing 1 5 4 10

Others valve 3 8 26 37

Passing 0 0 4 4

Table 3. List of passing valve
Valve no (:(Z:;) Sll‘;[ril:/lv;i:;ﬁ]]a)
PSV-A1-03 1 22/30/26
PSV-B1-06 3 22/26/24
PSV-B1-08 112 20/25/23
PSV-B2-32 8 18/22/20
PSV-B6-03 1 22/26/24
PSV-B9-02 4 16/22/18
PSV-C5-04 112 12/21/18
PSV-C8-01 3 12/22/18
PSV-C10-61 4 12/20/16
PSV-C10-63 4 12/21/18
HV-C2-01 12 35/45/43
PV-C2-02 6 50/59/56
PV-C3-21 2 21/35/27
PV-C3-10 1 15/18/19
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Fig. 9. Result of analysis for water seal drum
(height variation).
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