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1. Hydrocarbon Release Database
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Introduction

Gas detectors placement is one of the most important
issues in the gas and oil industries since fast
detection and subsequently fast control of the toxic
and flammable gas releases could prevent major
accidents or disasters. For achieving a reliable method
of placement, researchers have tried to provide an
optimized solution by combining the concept of risk
and former experimental methods which have been
based on the requirements of related procedures and
standards. One of the first papers to address these
efforts was the approach of De—Friend et al [1] which
uses a risk based method for placement of detectors.
According to the importance of release criteria in
these kind of methods, using dispersion modeling
and simulation approaches has been become common
as Vazquez-Roman et al [2] used CFD-Modeling
and software to simulate gas dispersion in different
scenarios and studied the placement of gas detectors
according to the simulation results.

Methodology

In this paper, dispersion of Hydrogen Sulfide at the
one of the units of Sirri Gas Compression Facility of
Iranian Offshore Oil Company has been simulated
with computational fluid dynamics methods. (Figure

)
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Fig. 1 A view of case study domain.

In this simulation, different scenarios according to
the different wind directions and speeds, leakage hole
diameters, direction of leakages, operating fluid types
and topology of the environment have been studied.
Therefore, 4 wind directions, 6 wind speed steps, 11
sources of leakage or their direction, and 2 equivalent
holes have been considered, and the results have been
evaluated in 550 scenarios. Since every scenario has
its own frequency of occurrence, the environment of
release discretized to 2391 points (Figure 2) and the
probability of presence of more than 10 ppm of toxic
gas after 20 seconds of release in each scenario has been
computed. Finally, by summing up the probabilities of
the all scenarios in every point, the optimized locations
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for placement of detectors have been determined and
results of these simulations have been compared with
the existing placement.
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o

Fig. 2 Discretization of the domain to 2391 different points.

Results and Discussion
The probability of occurrence for each dispersion
scenario has been computed by multiplying the

probability of occurrence of its affected parameters
which are shown in Table] for three different scenarios
as examples.

After simulating all 550 scenarios of dispersion, the
dispersion clouds of toxic gas release have been found
out and according to these results, the probability
of presence of more than 10 ppm of toxic gas for a
20-second release in all discretized points of the
domain (2391 point) has been computed. The points
with high probability of presence of toxic gas have
been addressed as the best points for placement of the
toxic gas detectors (Figures 3 and 4).

Conclusions

The results of mentioned methodology (finding
out the points with highest probability of presence
of a dangerous concentration of toxic gas after an
assuming duration of time) have been studied, and the
coordination of the best points for detector placement
has been compared with the coordination of existing
detectors.

Table 1 The computation of frequency of occurrence for each dispersion scenario.

Hol . . . Total Prob-
. Hole Selec- Leakage .O ¢ Operating Wind Wind © 2.1. o
Scenario . . Equivalent . L ability of
tion Direction . Fluid Type Speed | Direction
Size occurrence
No.1 X+ mm 2 Liquid m/s 8.8 E-W
2mm-EW-H1B-8.8 0.0002094
0.333 0.25 0.699 0.12 0.03
No.3 Z- mm 5 Liquid 57 | N
Smm-SN-H3D-5.7 0.0001278
0.333 0.25 0.301 0.12 0.0425
No.2 X+ mm 5 Gas 0 | Neutral
Smm-Neu-H2A 0.0017641
0.333 0.25 0.301 0.88 0.08

Fig. 3 The coordination of points with highest probability of

presence of toxic gas.
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