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Abstract - Accidental releases of toxic gases heavily affect to the risk of process
facilities. In this research, consequence analysis for accidental releases of ammonia and
chlorine gases was studied using the risk based inspection, based on API-581 BRD. It
was found out that consequence areas (toxic areas) decrease as temperature increases
and as the pipe diameter and pressure decrease. For the same release condition, the
toxic area by the release of chlorine gas was larger than that by the release of
ammonia gas.
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Fig. 1. Calculation procedure of consegquences.

Table 1. Suggested generic equipment failure frequencies[7].

Leak frequency(per year for 4 hole sizes)

Equipment type

1/4 in 1 in 4 in Rupture
Piping, 0.75 in diameter, per ft 1x107 3x10™
Piping, 1 in diameter, per ft 5x10° 5%10”
Piping, 2 in diameter, per ft 3x10° 6x10”
Piping, 4 in diameter, per ft 9x10”’ 6x107 7x10®
Piping, 6 in diameter, per ft 4x10” 4x10” 8x10"
Piping, 8 in diameter, per ft 3x10” 3x10” 8x10” 2x10°
Piping, 10 in diameter, per ft 2x107 3x107 8x10” 2x10™
Piping, 12 in diameter, per ft 1x10™ 3x10” 3x10™ 2x10”
Piping, 16 in diameter, per ft 1x10” 2x107 2x10™ 2x10°
Piping, >16 in diameter, per ft 6x10° 2x10” 2x10” 110"
26. Wl A=cx (5)

AF71nFGA NN E dRHoZ FA A4
A EAAES fadte ddo] HE ¢EUo}
(NHz), 94(Cl) 53 #Bdo] e 1¥9¢ #
Jhgteh durdg oz du uo) e EFY ¥
%7} IDLH (immediately dangerous to life or
health), & A™olu} AR Z4Ho=E HY
3 43 ojste gold, 54 FEEAS HA
g "er geon, ¢2Uels 300 ppm, 28
i g94E 30 ppmeo] ofdl sjFEh

API-581[TI e d4%E =& £33
A FE&EE T &

R i

of -r

g s
(e e FEFYZEE AEdte 4 (

(4]}

)

o #AE AANsHen, FF o b ;L
Table 29} Zth
KIGAS Vol.8, No.4, December, 2004

AN xE F¥E2L£E(by/s) EE & ¥EF
((bm)ol ot

melr 47'A ¥EF0.25, 1, 4 inch, 3F)
A A&d YHHEH(Area)S ArEde 4
©)o] Q8 7tEdFd dadde ATt

Weighted average area =
E:(Area),,x
e

o 714 Frequency <

_( 4F requency) , ©)

Z( Frequency),

Table 18] 2% B4 golr},



APIS819 &)& 918710 aAoIH S47ee) FEAbT Ay

Table 2. Constants in Eq. (5)

Instantaneous release

Continuous release

Gas c b Release time(min) c b
Ammonia 14.17 0.9011 10 3374 1.2032
30 8673 1.1872
60 14835 1.1836
Chlorine 14.97 1.177 10 16317 1.0784
30 23381 1.1355
60 46166 1.0868
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Gas _ |Pipe dia.(in) | Temp.(F) |Pressure(psig) Temperature (F )
mﬁa 1 100 735 (a) Ammonia
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8 400 73.50 ona PUYA
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600 s o1 147.00
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Fig. 2. Effect of temperature and pressure
on release rate at 1 inch pipe.
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Fig. 4. Effect of temperature and pipe diameter

on release rate at 294 psig

KIGAS Vol8, No.4, December, 2004

_12_

Fig. 5. Effect of temperature and pipe

diameter on toxic area at 29.4 psig.
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