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Abstract
The use of pipelines is one of the most important methods of gas Received: 6 March 2021
transmission. Leakage in gas transmission lines causes financial Accepted: 31 July 2021

and life-threatening damages. For this reason, it is very valuable PR VAR 22210

to obtain information such as maximum safe radius of fire,
explosion and leakage of materials. This information can play an
important role in dealing with accidents in emergencies. In this
study, safe privacy for 42-inch gas pipeline was studied using
PHAST software version 7.11. The highest amount of radiation is

related to the horizontal state and the lowest amount of radiation is Keywords:
related to the vertical state. The vertical direction has the lowest P_VOCGSS Evaluation,
radiation distance from the propagation source, while the F!re, _

horizontal direction at an angle of 45 degrees shows the highest Pipe Line,
radiation distance from the propagation source. Simulation results Simulation,
showed the lowest radiation outcome for pressurized environments PHAST Software

and the most dangerous radiation for hazardous areas. For
example, if the ratio of leakage diameter to hole diameter is 0.25
and leakage mode is horizontal. The safety privacy caused by fire
for hazardous areas, enclosed environments and pressure
environments is 850, 1070 and 1360 meters, respectively.
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2. Process Hazard Analysis Software
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Figure 1. Four step pattern
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Table 1. Selected scenarios in different
sizes and modes of leakage

Ratio of hole

Scenarios . .
diameter to pipe | Leakage mode
number .
diameter

1 0.25 Vertical

2 0.25 Horizontal

3 0.25 Horizontal at 45
degree angle

4 0.5 Vertical

5 0.5 Horizontal

5 05 Horizontal at 45
degree angle

7 0.75 Vertical

0.75 Horizontal

9 0.75 Horizontal at 45
degree angle

10 1 Vertical

11 1 Horizontal

12 1 Horizontal at 45
degree angle
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Table 2. Physical conditions

Parameter

Operational pressure (bar) 101

Pipe diameter (inch) 42
Hydrogen sulfide concentration (ppm) 137
Gas temperature inside the pipe (°C) 33
Length of pipeline (km) 137

haas dodl i ¥ J gaa
Table 3. Environmental Conditions
Air
temperature
(°C)
Neutral 70 35 15

Atmospheric | Humidity

(percent)

stability

1. General Specification Exploration and Production Safety 253
2. Fire zone

3. Restricted Are

4. Impacted Area

5. Pool Fire
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Figure 3. Radiation level- Gas fire distance with leakage of 0.25 pipe diameter
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Figure 4. Radiation level- Gas fire distance with leakage of 0.5 pipe diameter.
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Figure 5. Radiation level- Gas fire distance with leakage of 0.75 pipe diameter
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Figure 6. Radiation level- Gas fire distance with leakage of pipe diameter
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Table 1. Safe privacy caused by combustion of different regions according to the size and diameter of leakage

Ratio of hole diameter to Gas Emission

Safe privacy of

danger zones (m)

Safe privacy of
enclosed
environments (m)

Safe privacy of
pressurized
environments (m)

pipe diameter Mode
0.25 Vertical
0.25 Horizontal
Horizontal at 45
0.25
degree angle
0.5 Vertical
0.5 Horizontal
Horizontal at 45
0.5
degree angle
0.75 Vertical
0.75 Horizontal
Horizontal at 45
0.75
degree angle
1 Vertical
1 Horizontal
1 Horizontal at 45
degree angle

290 670 670
850 1059 1360
835 1070 1400
340 635 790
964 1181 1380
945 1215 1460
365 670 820
1006 1230 1400
985 1265 1600
370 680 880
1026 1255 1405
1000 1290 1700
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