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a b s t r a c t

Gas composition has a significant impact on the dispersion behavior and accumulation characteristics of
blowout gas. However, few public studies has investigated the corresponding effect of gas composition.
Therefore, this study firstly builds the FLACS-based numerical model about an offshore drilling platform.
Then several scenarios by varying the composition of blowout gas are simulated while the scenario with
the composition of “Deepwater Horizon” accident is regarded as the benchmark. Furthermore, the effects
of the gas composition on the flammable cloud volume, the influenced area of flammable cloud, the
influenced area of hydrogen sulfide and the critical time of the hydrogen sulfide spreading to the living
area are analyzed. The results demonstrate that gas composition is a driving factor for dispersion
characteristics of blowout gas. All the results can give support to reduce the risk of the similar accidents
incurred by real blowouts.
© 2019 Society of Naval Architects of Korea. Production and hosting by Elsevier B.V. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Gas blowout is a catastrophic accident in the process of offshore
oil and gas development since the blowouts can cause massive
causalities and severe environmental pollution. For example, the BP
Deepwater Horizon blowout accident (BP, 2010) in 2010 took 11
lives, injured 17 people, destroyed the offshore platform and
eventually released the oil and gas over several months. In addition,
a natural gas leakage accident occurred in the Kab-121 platform in
the Gulf of Mexico in 2007 (Zhu and Chen, 2009). Since the gas
contains the hydrogen sulfide, the accident killed 21 people.
Therefore, studying the gas blowout is quite important to prevent
and control the similar accidents of offshore platforms.

The dispersion behavior analysis is the critical topic to study the
gas blowout of offshore platforms. Three methods have been
employed to analyze the corresponding dispersion behavior, i.e.
experimental method, empirical model and Computational Fluid
Dynamics (CFD)model. The experimental method (Dandrieux et al.,
2002; Deng et al., 2012; Fu et al., 2016) is the most accurate while it
is infeasible to be conducted because of its high risk and cost
characteristics. In terms of the empirical model (Liu and Wei, 2017;
val Architects of Korea.
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Li et al., 2017; Hanna. and Drivas, 1996; Zhang et al., 2011), some
simplified assumptions are generally made, which thereby reduces
the accuracy of the model in congested facilities of offshore plat-
forms. Relatively, CFD model (Li et al., 2016a; Zhang et al., 2014; Li
et al., 2016b) is the most widely used alternative to study the
dispersion behavior of leaked gas because of its superior perfor-
mance, e.g. the higher accuracy, lower risk and cost. Recently,
several scholars have adopted varied CFD models to study the
dispersion behavior under different geometries by considering
various wind and leakage conditions. However, some scholars (Liu
et al., 2015; Li et al., 2015; Tauseef et al., 2011; Li et al., 2018)
simplified the gas composition, which leads to the CFD models
difficultly describe the dispersion behavior of real accident. That
motivates this study to analyze the effect of gas composition from
the real accident on the dispersion behaviors.

This study firstly builds the CFD model of gas blowout about an
offshore drilling platform by using the FLACS (Flame Acceleration
Simulator). FLACS is a leading tool for dispersion and explosion
safety analysis which has been validated against numerous exper-
iments with different scales and different dispersion scenarios
(Savvides et al., 2001; Middha et al., 2009; Hansen et al., 2010;
Bleyer et al., 2012). The tool has been widely utilized in the process
industry to simulate and analyze the characteristics of leaked gas
dispersion and vapor cloud explosion (Huser and Kvernvold, 2001;
Qiao and Zhang, 2010; Li et al., 2014; Huang et al., 2017; Shi et al.,
2018a,b). Based on the FLACS, several dispersion scenarios with
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varied gas compositions are simulated where the scenario with the
composition from the BP accident is viewed as the benchmark.
Furthermore, sensitivity analysis of different gas composition on
the dispersion behavior of blowout gas, i.e. the flammable cloud
volume, influenced area of flammable cloud, influenced area of
hydrogen sulfide and critical time of hydrogen sulfide spreading to
the living area is conducted. The sensitivity results can give a
reference to prevent and control the similar blowout accidents.

The structure of the rest paper is organized as below: Section 2
explains the procedure of numerical dispersion modeling of
blowout gas by FLACS. Section 3 shows the CFD theoretical model
for gas dispersion and model validation. Section 4 focuses on nu-
merical modeling of an offshore drilling platform and parameters
definition. The numerical simulation results and discussions are
conducted in Section 5. Section 6 is devoted to the conclusions.

2. Procedure of numerical dispersion modeling of blowout
gas by FLACS

This part is to clearly demonstrate the procedure regarding the
numerical dispersion modeling of the blowout gas with varied gas
compositions by FLACS. Fig. 1 shows the corresponding procedure.
Firstly, the geometry model is built according to the 3D layout and
construction data of a real offshore drilling platform. Then, the
input parameters include the gas composition, wind condition,
boundary condition, leak rate, etc. are defined. Thirdly, the simu-
lation domain is set and the grid covering the domain is thereby
generated based on grid refinement around leak position. Subse-
quently, sensitivity analysis of the grid size is conducted to ensure
the optimal grid size. Finally, several dispersion scenarios are
simulated in order to assess the effect of gas composition on
dispersion characteristics of the blowout gas.

It should be noted finer grid size can improve the accuracy of the
dispersion modeling while also increase the number of grid.
However, larger number of grids can bring in much computational
burden. Therefore, sensitivity analysis of the grid size should be
conducted to keep a balance between the model accuracy and the
computational costs. The general process of sensitivity analysis of
the grid size is that: (1) Perform dispersion simulation with grid
Fig. 1. Procedure of numerical dispersion modeling of blowout gas by FLACS.
model (gi) and obtain blowout gas concentration field (fi); (2)
Improve the grid model and perform dispersion simulation with
the improved grid model (giþ1), the blowout gas concentration field
(fiþ1) is obtained. (3) Compare fi with fiþ1, if the convergence of the
dispersion simulations is met, the grid model (gi) is applicable.
Otherwise, repeat the step (2) and step (3) until the convergence is
met. Once the optimal grid size is determined, the corresponding
CFD model is built and can be eventually used to study the
dispersion behavior of blowout gas of the offshore drilling platform.
3. Numerical dispersion modeling in FLACS

3.1. Basic governing equation

FLACS uses the finite volume method to solve the compressible
RANs equations based on the three-dimensional Cartesian grid. The
jet and dispersion processes of blowout gas follow the continuity
equation, mass conservation, momentum conservation and energy
conservation. The control equation can be presented in general as:
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where 4 represents the general variable, including variables such as
mass, momentum, energy, turbulent kinetic energy and so on; r
represents the gas mixture density; t represents time; uj represents
the velocity component in j-direction; G4 represents the dispersion
coefficient of general variable 4; S4 represents the source term.

The dispersion process of the blowout gas with multiple
composition follows mixture fraction and fuel mass fraction
transport equation, which can be expressed as:
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where bv represents volume porosity, bj represents area porosity in
the j-direction, x represents the mixture composition, ueff repre-
sents the effective turbulence viscosity, Yfuel represents mass frac-
tions of fuel in reactants and products, Rfuel represents the fuel
reaction rate, which is zero in this study, sx and sfuel are constants,
which are both taken as 0.7.
3.2. Turbulence model

In FLACS, the Reynolds stress tensor is introduced to describe
the turbulence of the dispersion process for the blowout gas. In
order to solve the Reynolds stress tensor, the keεmodel presenting
the turbulent kinetic energy transport equation and turbulent ki-
netic energy dissipation rate equation is employed according to
Boussinesq eddy viscosity assumption. The corresponding Rey-
nolds stress tensor, turbulent kinetic energy transport equation and
turbulent kinetic energy dissipation rate equation are shown as:
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where ui and uj represent the velocity component in i-direction and
j-direction, respectively; k represents the turbulent kinetic energy;
ε represents turbulent kinetic energy dissipation rate; dij represents
the stress tensor; Pk and P

ε
represent the production of turbulent

kinetic energy and the production of dissipation, respectively; C2ε is
a constant, which is taken as 1.92; sk and s

ε
represents

PrandtleSchmidt number of k and ε, which are taken as 1.0 and 1.3
respectively.
3.3. Model validation

The CFD software FLACS, which has been widely used in the oil
and gas industry, has been used to simulate the dispersion behavior
and accumulation characteristics of blowout gas in this study.
(Savvides et al., 2001) validated the reliability and accuracy of CFD
software FLACS against experimental measurements of flammable
gas releases in an offshore module. A large number of scenarios
with variations of leakage conditions, wind conditions, perimeter
confinement are studied numerically and experimentally. The
comparison results have shown that FLACS predict the dispersion
behavior and accumulation characteristics of leaked gas with good
accuracy. (Dadashzadeh et al., 2013) used FLACS to simulate the
dispersion of complex blowout gas and the subsequent explosion
consequences against the “Deepwater Horizon” accident. The re-
sults of the study are in good agreement with the accident inves-
tigation results of the BP report, so it is feasible to use FLACS to
study the dispersion behavior of blowout gas with the different
composition. Hansen et al. (2010) performed validation of FLACS
against experimental data for LNG vapor dispersion, a total of 33
experiments were simulated using FLACS, the comparison between
simulation results and experimental data demonstrated that FLACS
is an effective tool to simulate the dispersion of vapor from an LNG
release. In a study conducted by Middha et al. (2009), validation of
FLACS against hydrogen dispersion experiments was performed. A
range of different kinds of release conditions, including subsonic
jets, sonic jets, impinging jets and liquid hydrogen releases, were
considered. In general, the simulations results correlated well with
experimental data.
4. Numerical modeling of an offshore drilling platform

4.1. Initial condition

Several parameters, e.g. leak source parameters (leakage posi-
tion, leakage direction, and leak rate), wind field parameters (wind
direction and wind speed) and the composition of the blowout gas
etc., can affect the dispersion characteristics of blowout gas. In this
study, the leak position is assumed to the wellhead while the
leakage direction is vertical upward. The leak rate is calculated
according to the unimpeded flow of the well which is 1 million
cubic meters per day. Furthermore, according to the distribution of
crew in this platform, as seen in Table 1, the influence of blowout
gas on the living area which located in the very east side should be
attached great importance. Therefore, the west to east wind di-
rection which blowing in the living area is adopted, and the annual
average wind speed 5.28m/s is adopted. In addition, since this
study focuses the influence of the blowout gas composition on the
dispersion characteristics, varied compositions contain the
hydrogen sulfide are set by considering the composition of BP
‘Deepwater Horizon’ accident as the benchmark.

A total of 6 different scenarios including 6 compositions are
accordingly simulated. Table 2 shows the corresponding scenarios.
From Table 2, one can see the concentration of hydrogen sulfide is
fixed to 1000 ppm while the composition and content of hydro-
carbon gas vary with different scenarios. The gas composition of
blowout gas in scenario 1&2&3 is about light hydrocarbon gas, the
gas composition of blowout gas in scenario 4&5 contains heavy
hydrocarbon gas. And the composition and content of hydrocarbon
gas in scenario 6 is from the “Deepwater Horizon” accident. The
composition and content of blowout hydrocarbon gas in BP
“Deepwater Horizon” accident are outlined in Table 3.
4.2. Grid model of the drilling platform

The pre-processor of FLACS-Computer Aided Scenario Design
(CASD) is used to build the geometry of an actual offshore drilling
platform. The geometry mainly focuses on the spatial layout and
external structure, the interior cabin structure, pipe gallery and
pipeline are simplified. The simulation dimensions are
90m� 110m� 65m in x, y and z directions in the grid model,
respectively. The computation domain adopts the non-reflecting
boundary condition and is divided into the core area and the
expanding area. The core area mainly includes the upper deck
module of the platform, such as drilling floor, living area, etc., while
the rest is located in the expanding area. The 1m grid of the core
area is applied for the following dispersion simulations according
to the criteria (grid size is 1m) given by FLACS manual (GexCon,
2015) and the grid sensitivity analysis in Section 5. The stretched
factor 1.2 is adopted from the core domain to simulation domain
boundary. Besides, “local grid refinements” around the leak areas is
performed in the non-leakage direction in order to improve
calculation precision and calculation stability (GexCon, 2015). The
whole drilling platform model and grid model are shown in Fig. 2.
5. Numerical simulation results and discussions

5.1. Effect of gas composition on the flammable cloud volume

With the above numerical model, the effect of blowout
composition on the flammable cloud volume is analyzed. It should
be noted that the flammable cloud incurred by the blowouts usu-
ally distributes non-homogeneously, it is difficult to quantitatively
identify the volume of such flammable cloud. Accordingly, FLACS
defines the ‘Equivalent Stoichiometric Cloud’ (ESC) to represent
such flammable cloud. The idea regarding the ESC is that the large
non-homogeneous gas cloud volume can be approximated by a
smaller, more reactive, stoichiometric gas cloud, i.e. the ESC
(Hansen et al., 2013; Qi et al., 2017). The introduction of the ESC can
linearize the expected hazards from arbitrary non-homogeneous
and dispersed flammable gas clouds. The precision of the ESC is
much better than alternative simplifications, e.g. some faster and
less accurate consequence models. In this paper, the most widely
used Q9 (Gupta and Chan, 2016; Li et al., 2017) and relatively
conservative FLAM (vanWingerden and Salaun, 2016) are chosen to
evaluate the hazards of flammable gas clouds.

Q9
�
m3
�
¼
X

VolumeFuel � ðSEÞ�ðS� EÞmax (7)



Table 1
Drilling platform personnel distribution.

Staff groups Number Living area Drilling area Compressor area Process area Electric room Aided process area Wellhead area

Drilling 80 40 40 e e e e e

Production 10 9 0.2 0.2 0.2 0.2 e 0.2
Maintenance 15 10.5 e 0.7 1.2 1.7 0.7 0.2
Management 5 4.1 0.2 0.2 0.2 0.1 e 0.2
Logistics 10 10 e e e e e e

Total 120 73.6 40.4 1.1 1.6 2 0.7 0.6

Table 2
Leakage accident scenarios.

Scenario Methane Ethane Propane Nonane Decane Carbon dioxide hydrogen sulfide

1 59.14% 20% 20% 0 0 0.76% 0.1%
2 79.14% 10% 10% 0 0 0.76% 0.1%
3 99.14% 0 0 0 0 0.76% 0.1%
4 79.14% 0 0 10% 10% 0.76% 0.1%
5 59.14% 0 0 20% 20% 0.76% 0.1%
6 The composition and content of hydrocarbon is in accordance with the BP “Deepwater

Horizon” accident
0.76% 0.1%

Table 3
Composition and content of hydrocarbon gas in Deepwater Horizon.

Composition Methane Ethane Propane Butane Pentane Hexane Heptane Octane Nonane Decane

Concentration 57.18% 5.53% 3.85% 2.60% 1.62% 1.16% 1.68% 1.81% 1.33% 22.38%

Fig. 2. Offshore platform and corresponding grid model.

Fig. 3. The variations of Q9 with different grid sizes.
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FLAM
�
m3
�
¼
X

VolumeLFL< Fuel<UFL (8)

where
P

VolumeFuel represents all flammable volumes, S represents
laminar burning velocity for the actual concentration, E represents
the volume expansion of the actual mixture. The FLAM takes the
entire flammable gas volume as the equivalent cloud.

Before analyzing the effect of the gas composition on dispersion
characteristics of blowout gas, the grid sensitivity analysis on the
ESC is conducted. This part takes the influence of varied grid sizes
on the Q9 under scenario 6 as the example to illustrate. Fig. 3
demonstrates the corresponding results. As can be seen, the Q9
history curve under grid size 1m is closer to that under 0.75m
compared to that under 1.2m and 1.5m. That means the Q9 history
curve converges with decreasing the grid size. Furthermore, the
grid size 1m is used for the following dispersion analysis in order to
keep the balance between the computation costs and result accu-
racy, The 1m grid can also meet the criteria given by FLACS manual
(GexCon, 2015), which ensures the reasonability of the following
dispersion results.
Fig. 4 shows the variation of the ESC (FLAM, Q9) formed by the

blowout gas in different scenarios. The ESC increased rapidly at the
initial stage and then reached a relatively stable state after a period
of fluctuation. As is shown in Fig. 4, the ESC varies significantly in
different scenarios. And the ESC of steady state in different sce-
narios, from big to small, are scenario 5, scenario 6, scenario 4,
scenario 1, scenario 2, and scenario 3. The maximum value of the
ESC (FLAM, Q9) in varied scenarios are shown in Fig. 5. Through the
data extracted from Figs. 4 and 5, the ESC (FLAM/Q9) formed by
dispersion of blowout gas increases with the increase of heavy
composition in blowout gas. The main reason for this result is that
the more the heavy composition is, the greater the density of the
blowout gas is, the blowout gas is prone to gather easier owing to
larger gravity. Moreover, the heavy composition gas increases the



Fig. 4. Variation of FLAM and Q9 with different scenarios.

Fig. 5. Maximum FLAM and Q9 with different scenarios.
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frictional resistance, leading to the decrease of the kinetic energy of
light composition gas, which further conducive to flammable gas
accumulation. Comparing scenario 1 (scenario 2, scenario 3) with
scenario 6, the equivalent cloud volume of scenario 6 is larger
than that of the scenario 1 (scenario 2, scenario 3). Therefore,
simplifying the blowout gas into light composition gas will cause
the evaluation result of flammable cloud seriously underestimated
when involved in blowout accident of gas field with complex
composition.
Table 4
Explosion limit of different hydrocarbon gas.

Gas composition Explosion limit Gas composition Explosion limit

Methane 5%e15% Hexane 1.1%e7.5%
Ethane 3%e15.5% Heptane 1.1%e6.7%
Propane 2.1%e9.5% Octane 1%e6.5%
Butane 1.9%e8.5% Nonane 0.7%e5.6%
Pentane 1.4%e7.8% Decane 0.6%e5.5%
5.2. Effect of gas composition on the influenced area of flammable
cloud

To study the influenced area of the flammable cloud in
different scenarios, it is necessary to make clear that the explosion
limits vary with different scenarios. So a unified concentration
range cannot be used to monitor the dispersion range of hydro-
carbon gas with different scenarios. In this part, the explosive
limits are utilized as the lower and upper limits of monitoring
intervals for different scenarios. And the explosive limits of
blowout gas are calculated according to Lechteilier Principle (seen
in Eq. (9)).

L ¼ 1=ðY1=L1 þ Y2=L2 þ ,,,þ Yn=LnÞ (9)

where L represents the explosion limit of blowout gas, n represents
gas categories, Yn represents the volume fraction of gas n, Ln rep-
resents the explosion limit of gas n.

Table 4 shows the explosion limits of different hydrocarbon gas,
and the calculated explosion limits of the mixed gas in each sce-
nario are summarized in Table 5. The distribution of hydrocarbon



Table 5
Explosion limits of different scenarios.

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6

Explosion limit 3.55%e13.52% 4.15%e14.22% 5%e15% 2.13%e11.19% 1.35%e8.92% 1.63%e9.92%

Fig. 6. Spatial dimension of hydrocarbon gas within the explosion limit with different scenarios.
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gas within explosion limits of each scenario is shown in Fig. 6. As
shown in Fig. 6, the influenced area of hydrocarbon gas within
explosion limits in different scenarios, from big to small, are sce-
nario 5, scenario 6, scenario 4, scenario 1, scenario 2, and scenario 3.
This phenomenon is also consistent with the distribution rule of
the ESC (FLAM, Q9) in 5.1. Although spreading towards the down-
wind area of the wellhead, the blowout hydrocarbon gas of each
scenario is mainly distributed in the upper space of the drilling
floor. Therefore, a violent explosion accident may be triggered once
an ignition source shows up, which endangers the crew and
equipment in drilling rig area.

5.3. Effect of gas composition on the influenced area of hydrogen
sulfide

The leakage and dispersion of hydrogen sulfide threaten the oil
and gas industry seriously, especially in offshore exploration and
development operations, the limited space of the platform and the
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difficulty of emergency rescue increase the severity of the blowout
accident. Being exposed to 30mg/m3 of hydrogen sulfidemore than
1 h, the respiratory tract and eyes of people will be injured. While
being exposed to 150mg/m3 of hydrogen sulfide, it will cause
irreversible effects on the human body. According to the threshold
mass concentration (15mg/m3), safety-critical mass concentration
(30mg/m3) and dangerous critical mass concentration (150mg/
m3) of hydrogen sulfide, the hydrogen sulfide dispersion region is
divided into the safety zone, warning area, dangerous area and
seriously dangerous area.

Fig. 7 shows the distribution of hydrogen sulfide in the stable
state with different scenarios. The dispersion range of hydrogen
sulfide in scenario 1& 2&3 is larger than that in scenario 4&5&6.
The distance between the far end of gas cloud and the leakage
source is defined as dispersion distance. The vertical dispersion
Fig. 7. Steady Spatial dimension of
distance and horizontal dispersion distance of hydrogen sulfide
with different scenarios are shown in Fig. 8, in which safety critical
mass concentration (30mg/m3) is adopted as the monitoring lower
limit. As shown in Fig. 8, the vertical dispersion distance of
hydrogen sulfide (higher than 30mg/m3) does not change with the
change of the gas composition obviously while the horizontal
dispersion distance decreases with the increase of heavy compo-
sition in blowout gas. And according to Fig. 7, hydrogen sulfidewith
high concentration is mainly gathered in the drilling floor. Since
there are many workers engaged in drilling operations in the
drilling floor, adequate gas masks should be repaired in case of
mass poisoning accident. In addition, the effect of hydrogen sulfide
on living area needs to be attached great importance. The distance
between hydrogen sulfide and living area under different scenarios
is summarized in Table 6. The data of Table 6 indicates that the
H2S with different scenarios.



Fig. 8. Dispersion distance of H2S above 30mg/m3.

Table 6
Distance between H2S and living area with different scenarios.

Scenario Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6

Distance/m 1.5 0 0 2.5 7.5 5.5

Table 7
Time need for H2S being monitored.

Scenario Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6

Time/s 18 17 16 19 e 30
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distance between hydrogen sulfide cloud and living area decreases
with the decrease of heavy composition in blowout gas. And ac-
cording to the reference by Yang et al. (2017), the vertical dispersion
distance of hydrogen sulfide decreases with the increase of wind
speed. Therefore, under the high-speed wind coming from the
stern, the hydrogen sulfide in blowout gas without heavy compo-
sition has the relatively low dispersion height and is easy to gather
in the upper of the living area. Under the action of forced ventila-
tion at the top of the living area, the hydrogen sulfide is easily
spread into the living area, which increases the possibility of
poisoning accidents in the living area. And in scenario 6, the
hydrogen sulfide rarely spreads into living area in such wind di-
rection and wind speed. Therefore, when assessing the toxic risk of
blowout accident of sour gas field, the assessment results will be
relatively conservative if simplifying the blowout gas into light
composition gas.
5.4. Effect of gas composition on the critical time of hydrogen
sulfide spreading to the living area

According to the drilling platform personnel distribution, the
crew is mainly concentrated in the living area. The critical time of
the hydrogen sulfide spreading to the living areas is the significant
issue since it can support the emergency response program in time.
Therefore, the effect of the gas composition on the critical time of
hydrogen sulfide spreading to the living area is analyzed in this
part.

For the purpose of implementing the emergency response
program in time, the detection and alarm instrument of hydrogen
sulfide on drilling platform should be activated when the concen-
tration of hydrogen sulfide reaches 20% of threshold mass con-
centration. So 3mg/m3 is chosen as monitoring lower limit to study
the time of hydrogen sulfide spreading to the living area. The
critical time required for monitoring hydrogen sulfide with
different scenarios is summarized in Table 7. The detection and
alarm instrument of hydrogen sulfide on the top of the living area
canmonitor hydrogen sulfide in all scenarios except scenario 5. And
themore the heavy composition in blowout gas, the longer the time
of hydrogen sulfide being monitored. For example, the time that
hydrogen sulfide being monitored for scenario 3 in which methane
accounts for a large proportion of blowout gas is 16s. When the
composition and content of blowout gas being in accordance with
the blowout gas in “Deepwater Horizon” accident, the time that
hydrogen sulfide beingmonitored is 30s. Therefore, when assessing
the poisoning risk of blowout accident of sour gas field with com-
plex composition, it may cause a relatively conservative result if
simplifying the blowout gas into light composition gas. But the
conservative results are beneficial for the design of prevention and
control barrier.
6. Conclusions

In this paper, taking an offshore drilling platform as the research
object, the FLACS-based numerical model is built, and several
simulations by varying the compositions of blowout gas are con-
ducted. The main purpose is to study the dispersion behavior and
accumulation characteristics of blowout gas with different gas
compositions. The main conclusions are as follows:

(1) Gas composition affects the dispersion behavior and accu-
mulation characteristics of the flammable cloud. It is to say
the influenced area of flammable cloud increases as the
blowout gas becomes heavier. In addition, the flammable
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cloud is mainly gathered in the upper space of the drilling
floor.

(2) Gas composition affects the dispersion behavior and accu-
mulation characteristics of hydrogen sulfide. As the heavy
composition in blowout gas decreases, the influenced area
and high concentration area of hydrogen sulfide increase
while the dispersion height of hydrogen sulfide decreases,
which reduces the critical time of the hydrogen sulfide
spreading to the living area.

(3) Overall, the detailed composition should be considered
when assessing the consequence of the similar blowout ac-
cident. That is because simplifying the composition canmake
the consequences caused by the flammable cloud under-
estimated while that by the hydrogen sulfide overestimated.
Additionally, all the above results can give a reference for the
decision making process in order to prevent and control the
similar blowout accident.
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