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Abstract - During process operations, overpressure can be caused by operator’s error or malfunction of the
device. To prevent this overpressure, gas was released through blowdown system. Because most of released
gases are the hydrocarbon mixture and have flammable and toxic properties, the gas is released after burning
in flare stack. The increase of scale and complexity of plant requires higher or additional flare stacks. This
study tried to solve this problem through flare gas recovery system.
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Table 1. Recommended Design Total Radiation[2]

A% 043 1A S

Permissible Design Level (K)
Conditions
BTU/hr.ft’ KW/m®
5000 1577 Heat intensity on structures and in areas where operators are not likely to be performing duties
’ and where shelter from radiant heat is available (for example, behind equipment)
Value of K at design flare release at any location to which people have access (for example. at
3000 9.46 grade below the flare or a service platform of a nearby tower); exposure should be limited to a few
seconds, sufficient for escape only
2000 631 Heat intensity in areas where emergency actions lasting up to 1 minute may be required by per-
' sonnel with. out shielding but with appropriate clothing
Heat intensity in areas where emergency actions lasting several minutes may be required by per-
1500 4.73 . o . . .
sonnel without shielding but with appropriate clothing
500 158 Value of K at any location where personnel with appropriate clothing may be continuously expo-
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Fig. 1. flare stack[1].
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ll. FGRU (Flare Gas Recovery Unit)
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Table 2. Composition of flare gas
Component | N, | CO, | BS | G | G | G |i-G|n-ai-G[n-a[nG 0] G
Mol % 0.09 6.93 6.36 77.33 2.11 0.97 02 04 0.18 0.23 0.2 492 0.08
Temperature 45C
Pressure 1 bar
Flow 317203 kg/hr
MW 20.45
Wind Velocity 10 m/s
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Fig. 3. Case study for efficiency of FGRU using Hysys.

Table 3. Result of case study

Name 7 7 3 7 5
\/apous Frackion 1.0000 1.0000 1.0000 1.0000 1.0000
Temperature [C] 4500 4500 4500 5402 4500 o =
Pressure [Pa] 100.0 100.0 100.0 100.0 000 bz ’~ ) o = 2~Ej O
gt 7R ey | S | EECI2E
256 Flow [cg/h] 53042:005  G501es006 | 5.856e+006 0000 65016006 e Uaa's o] o]
iquid Volume Flo [m3/h] 637 1677eelld | 1.504eed0d 00000 1677e+004 = =
Heal Flaw (ki/h] 316724009 -3245e+l10 | 2.929+010 00000 -3246e+010 (Mcal/hr)
ame 7 E g 0 il (kg/ hr) (m) (m)
apou Frahon 09414 1.0000 00000 1.0000 1.0000
Temperature [C] 50,00 50,00 50,00 5000 50,00
Fressure [kFa] 600.0 5000 600.0 500.0 G00.0
st Flw kgroeih] 31726005 29%6eel05 | 10566000 0000 2986ee005 casel 317203 3027434 103 81
ass Flow ko] 6501e+005 | BO25e+ll6 | 4.756e+005 00000 G025e+006
iquid Volume Flow [m3/h] 16772+004 | 1618e+004 5305 00000 1518e+004
Hal Flow [ki/h] 3443::010 | -29%e+010 | 5.00e+003 00000 | -2336e+010 case2 634406 6054868 143 115
Fig. 4. States of flow in FGRU. case3 634406 3027434 103 81
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Fig. 5. Composition of flow in FGRU.
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