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ABSTRACT 

The storage, transfer, and mixing of propane and butane in proximity to other equipment may 

facilitate the escalation of a loss of containment. Ignition of a pressurized release may generate 

a jet fire, which can thermally expose a neighbouring vessel and, under certain conditions, may 

lead to a BLEVE (Boiling Liquid Expanding Vapour Explosion), an event with a low 

probability but major consequences. The study analyses whether such an escalation pathway is 

spatially possible within the Rompetrol Gas Pantelimon site and assesses its consequences for 

the installation and nearby facilities. Propane and butane were analysed separately in ALOHA 

by successively modelling the dispersion of the flammable cloud, the thermal radiation 

generated by the jet fire, and the fireball radiation associated with a conditional BLEVE. The 

calculated zones were exported in KML format and overlaid in Google Earth Pro onto the actual 

site configuration. The results show that the flammable clouds cross the process area where 

ignition sources may be present, while the thermal contours of the jet fires reach the adjacent 

vessels. This spatial continuity supports the analysis of BLEVE as the final escalation scenario, 

without assuming that the sequence inevitably occurs. For the input data used, propane 

generated more extensive consequences at all stages: the flammable zone was more than twice 

as long as that for butane, while the distances associated with the radiation generated by the jet 

fire were approximately 45–52% greater. In the BLEVE scenario, the outer thermal radiation 

boundary reached 951.0 m for propane and 764.4 m for butane. Both zones extended beyond 

the site boundary and intersected industrial platforms, the Bucharest Ring Road, railway 

infrastructure, and built-up areas. The study transforms the general scenarios mentioned in the 

safety documentation into a localized and reproducible analysis that highlights both the 

potentially affected receptors and the stage at which operator intervention can halt the 

escalation. Rapid isolation of the source, cessation of transfer operations, and cooling of the 

exposed vessels before a sustained thermal load is established constitute the principal measures 

for preventing progression towards a BLEVE. The results confirm that the low probability of 

this event does not imply the absence of risk and support the integration of external 

consequences into emergency response planning and public information. 
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INTRODUCTION 

The storage and transfer of propane and butane in the liquid phase under pressure may lead to 

several accident progressions following a loss of containment. A pressurized release may form 

a flammable cloud, whose extent depends on the source characteristics, atmospheric conditions, 

and site configuration. Delayed ignition may produce a flash fire or, under conditions conducive 

to flame acceleration, a vapour cloud explosion. Immediate ignition of a sustained release may 

generate a jet fire, characterized by a directional flame and a high thermal load on nearby 

equipment [1-3].  

A jet fire directed towards a neighbouring vessel may initiate accident escalation. Thermal 

exposure causes the contents to heat up, the internal pressure to increase, and the mechanical 

strength of the vessel wall to decrease. If the vessel fails while the liquid is at a temperature 

above its normal boiling point, a BLEVE (boiling liquid expanding vapour explosion) may 

occur. In the case of propane or butane, rapid ignition of the released substance may also 

generate a fireball. The response of the vessel depends on the intensity and duration of exposure, 

its filling level and geometry, the heated area, and the available protective measures [4-7].  

The scientific literature provides models for assessing the release and dispersion of flammable 

substances and for analysing the response of vessels exposed to fire [1-7]. Accident propagation 

between items of equipment is addressed through domino-effect models, which include 

escalation criteria and vulnerability analysis methods [8-10]. Recent studies have applied these 

tools to accidents involving LPG vessels and road tankers to estimate the extent of the effects 

and support emergency planning [11-14]. However, the results depend on the quantity and state 

of the substance, the size of the release source, the meteorological conditions, and the position 

of the equipment. For this reason, the effect distances and zones obtained for generic 

installations or other sites are not generally applicable and cannot replace a simulation 

conducted based on the characteristics of the site under analysis [3], [8-14]. 

For the Rompetrol Gas Pantelimon site, the need for a specific risk analysis arises from its 

configuration, as described in the current publicly available documentation. This 

documentation identifies propane and butane as substances handled at the site and specifies that 

automotive LPG is prepared on site by mixing them in tanks dedicated to this operation [16]. 

Conducting storage, transfer, and mixing operations within a relatively confined area, where 

several tanks and items of equipment are located in close proximity, may facilitate the exposure 

of a vessel to the thermal effects of a fire occurring at an adjacent item of equipment [15],[16]. 

Public safety reports describe loss-of-containment releases, jet fires, BLEVE events, and the 

propagation of effects between items of equipment, and provide estimates for certain explosion 

and fireball scenarios [15]. Current public information documents acknowledge the possibility 

that accident effects may extend beyond the site boundary but do not present the input data, 

calculated distances, or maps corresponding to scenarios defined separately for propane and 

butane [16],[17]. Therefore, the gap addressed by the present study consists in the absence of a 

publicly available and reproducible analysis that traces, for the Pantelimon site, the conditional 

pathway from a defined propane or butane release to a possible BLEVE and relates the 

calculated zones to the equipment and receptors present in the area [15-17].  

The aim of the study is the comparative assessment of the consequences associated with 

propane and butane, starting from the loss of containment selected as the initiating event based 

on the site risk matrix [15]. The subsequent progression is analyzed through a conditional worst-

case scenario. The novelty of the study lies in applying the same staged and localized approach 
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to both substances, enabling a comparative assessment of the consequences in relation to the 

installation configuration and nearby receptors.  

 

MATERIALS AND METHODS  

Data sources and tools used  

The analysis conducted for the Rompetrol Gas Pantelimon site was based on data regarding the 

installation configuration, vessel characteristics, storage conditions, and quantities of 

substances, obtained from the site Safety Report and cross-checked against the updated public 

information provided by the operator [15],[16]. The risk matrix was used to select the loss of 

containment as the starting point of the study.  

Consequence modelling was performed using ALOHA (Areal Locations of Hazardous 

Atmospheres), which enables the definition of release scenarios from vessels and the estimation 

of threat zones associated with flammable clouds, jet fires, and fireballs generated in BLEVE 

scenarios [18],[19]. ALOHA is used as a screening and emergency response planning support 

tool, including in localized assessments of installations handling flammable substances [20].  

Propane and butane were selected separately from the ALOHA software database, so that each 

simulation describes the behaviour of a pure substance rather than that of a commercial LPG 

mixture. For each substance, three distinct scenarios were analysed: a release without 

immediate ignition and the formation of a flammable cloud; immediate ignition of the release 

and the formation of a jet fire; and vessel failure followed by the formation of a fireball as part 

of a conditional BLEVE scenario. 

Input data 

For the flammable cloud formation and jet fire scenarios, the same release geometry was used 

for both substances: the release of liquid from a horizontal cylindrical vessel through a circular 

orifice with a diameter of 5 cm, represented in ALOHA as a short pipe/valve located at the 

bottom of the vessel. Maintaining the same breach geometry allows a direct comparison of the 

results for propane and butane. The BLEVE scenario was modelled separately, assuming 

catastrophic vessel failure, so neither the orifice diameter nor the leak geometry applies to this 

scenario. Maintaining the same geometry allows the results to be compared, while the substance 

properties, pressure, and mass involved remain differentiated. The source characteristics 

influence the discharge rate and vaporization of a pressurized release [2],[3]. The extent of the 

flammable cloud also depends on the atmospheric conditions and the concentration threshold 

used to delineate the zone [21]. The values in Table 1 reproduce the conditions used in the 

simulations performed.  

Table 1. General data and definition of the modelled scenarios. 

Location Meteorological conditions Flammable zone Jet fire BLEVE 

Source 

coordinates: 

44°27′34.1064″

N; 

26°14′30.9372″

E 

Air temperature: 22 °C; 

relative humidity: 50%; partly 

cloudy sky; atmospheric 

stability class D; terrain 

roughness: urban or forest, 

wind direction: SW, wind 

speed: 5 m/s, wind 

measurement height: 3 m 

Release from the 

vessel, without 

immediate 

ignition 

Sustained 

pressurized 

release, with 

ignition and 

the 

formation of 

a jet fire 

Catastrophic 

failure of the 

vessel and 

combustion of the 

released 

substance in the 

form of a fireball 
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Wind direction determines dispersion zone orientation and the receptors reached by the 

flammable cloud. Identical meteorological conditions were used in the propane and butane 

simulations to ensure comparability. The data regarding vessel geometry, liquid temperature, 

filling level, and opening size were kept constant, as indicated in Table 2 [15]. 

Table 2. Input data for propane and butane. 

Propane Butane 

Vessel: horizontal cylinder Vessel: horizontal cylinder 

Nominal volume: 90 m³ Nominal volume: 90 m³ 

Liquid temperature: 20 °C Liquid temperature: 20 °C 

Input internal pressure: approximately 10 bar Input internal pressure: approximately 2.1 bar 

Filling level: 80% Filling level: 80% 

Quantity involved: approximately 36.2 t Quantity involved: approximately 41.8 t 

 

Modelling procedure for successive scenarios  

The analysis was conducted by following a conditional escalation branch. In this study, the term 

worst-case denotes continuing the analysis to the severe final consequence when the conditions 

established for each stage are met. In the first stage, the release without immediate ignition and 

the formation of the flammable cloud were simulated. ALOHA was used to delineate the 

distances corresponding to concentrations of 60% and 10% of the lower explosive limit (LEL), 

represented in Figure 1. The contours describe the potential extent of the flammable atmosphere 

under the specified conditions [18],[19]. 

 
Figure 1. Representation of the Lower Explosive Limits (LEL). 

 

In the second stage, the ignition of a sustained pressurized release and the thermal radiation 

generated by a jet fire were modelled. The ALOHA thresholds of 10.5, and 2 kW/m² were used 

(Figure 2), and the contours were related to the positions of the adjacent vessels [18],[19]. These 

thresholds are defined in the program for assessing effects on people and do not constitute direct 

vessel failure criteria [4-6].  

The third stage consisted of the conditional simulation of a BLEVE for the vessel considered 

to be affected. The option used assumes that catastrophic failure has occurred and estimates the 

thermal radiation from the fireball at thresholds of 10.5, and 2 kW/m² (Figure 3) [18],[19]. In 

addition to thermal radiation, a BLEVE may produce overpressure and projected fragments    

[22-24]. 
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Figure 2. Representation of thermal radiation                                                                                                          

thresholds for a jet fire. 
Figure 3. Representation of thermal radiation                                                                                                            

thresholds for the BLEVE explosion. 

 

Spatial representation of the results 

The threat zones calculated in ALOHA were exported in KML format and overlaid in Google 

Earth Pro using the same point of origin. The maps were used to identify internal equipment 

and industrial, road, railway, and built-environment assets located within or near the calculated 

zones [12],[13],[20]. 

The numerical distances were obtained from the ALOHA reports and converted from yards to 

metres using the relationship 1 yd = 0.9144 m. To compare the substances, the radius ratio and 

percentage variation were calculated. In the BLEVE case, the theoretical area of the circular 

zones was also compared using the relationship: A = πr². Receptor identification was based on 

the features visible in the cartographic images. 

The “Urban or Forest” option selected in ALOHA approximates the relatively high 

aerodynamic roughness of the Pantelimon industrial site but does not capture its three-

dimensional geometry or local obstacle effects on flow and dispersion. Calculated hazard zone 

boundaries should therefore be interpreted as screening-level estimates rather than exact 

physical limits. 

 

RESULTS 

The results are presented in the order of the stages analysed: formation of the flammable cloud, 

thermal exposure generated by the jet fire, and the thermal consequences of a possible BLEVE. 

The reported distances were obtained from the numerical results, while the representations in 

Google Earth Pro were used to identify the equipment and infrastructure elements intersected 

by the calculated zones. 

Formation and dispersion of the flammable cloud 

In the butane scenario (Figure 4), the flammable cloud originates at the release point and moves 

northward in the direction of the wind. The affected zone crosses the site, covers the group of 

vessels, and extends over the vegetation and land located beyond the storage area. Thus, the 

main exposed elements are the LPG vessels, nearby installations, and persons located in the 

path of the cloud.  
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In the propane scenario, shown in Figure 5, the flammable cloud has a greater longitudinal and 

transverse extent. The inner zone covers the release point and a significant part of the group of 

vessels, while the outer zone extends beyond the northern boundary of the site and over the 

nearby land. 

 

  
Figure 4. Dispersion of the butane cloud and the 

zone corresponding to the 10% LEL threshold. 

Figure 5. Dispersion of the propane cloud and the 

zones corresponding to the 60% and 10% LEL 

thresholds. 

 

The results presented in Table 3 show that the difference between the two substances is not 

determined exclusively by the stored mass. Although the quantity of butane involved is greater, 

the higher storage pressure and volatility of propane promote a more intense release and 

vaporization, leading to the formation of a more extensive flammable atmosphere. 
 

Table 3. Comparative analysis of flammable dispersion zones. 

Analysed indicator Butane Propane Comparative interpretation 

60% LEL zone 
39 yd ≈ 

35.7 m 

73 yd ≈ 

66.8 m 

The predicted distance for propane is 

approximately 1.87 times that for butane. 

10% LEL zone 
128 yd ≈ 

117.0 m 

228 yd ≈ 

208.5 m 

The predicted distance for propane is 

approximately 1.78 times that for butane. 

 

Therefore, propane generates the most severe conditions for accident initiation: a larger ignition 

zone, a greater number of items of equipment potentially encompassed by the cloud, and a 

higher spatial probability of encountering an ignition source. [18],[19].  

ALOHA modelled flammable cloud releases from a finite tank inventory. The propane release 

lasted 49 min, while the butane calculation was limited to 1 h. Maximum sustained release rates 

were approximately 794 and 273 kg/min, respectively. 

Thermal radiation generated by the jet fire 

In the second stage, ignition of the sustained pressurized release was assumed. Because the 

contents continue to be discharged under pressure, combustion stabilizes in the form of a 

continuously supplied flame jet. In the case of butane (Figure 6), the red zone (10 kW/m²) has 

a radius of approximately 21.0 m, is concentrated around the release point, and covers the 

nearby process installations, pipelines, internal manoeuvring routes, and the area where the fire 
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is fuelled. The orange zone (5 kW/m²) reaches approximately 30.2 m and approaches the 

southern boundary of the group of adjacent vessels. The yellow zone (2 kW/m²), extending to 

approximately 45.7 m, overlaps part of the nearby equipment and internal process routes.  

The propane scenario illustrated in Figure 7 presents more extensive thermal zones. The red 

zone, with the greatest extent and thermal load (32.0 m and 10 kW/m²), reaches the edge of the 

group of tanks located to the north. Consequently, the first vessels are directly exposed to the 

maximum thermal level represented in the model. The contours of the orange and yellow zones 

(5 and 2 kW/m²) extend to approximately 4.9 m and 67.7 m, respectively, overlapping a larger 

part of the group of equipment and the process area.  

 

  
Figure 6. Thermal radiation zones generated                             

by the butane jet fire. 
Figure 7. Thermal radiation zones generated                          

by the propane jet fire. 

 

The results in Table 4 show that the propane jet fire generates more extensive thermal zones 

than the butane jet fire. Consequently, the thermal radiation reaches a larger proportion of the 

neighbouring installations and vessels, indicating a greater potential for domino-effect 

propagation. In the jet fire scenarios, propane combustion lasted 49 min, while ALOHA limited 

the butane calculation to 1 h. Maximum burning rates were approximately 798 and 273 kg/min, 

respectively. 

 

Table 4. Comparative analysis of jet fire scenarios. 

Thermal zone Butane distance Propane distance Comparative interpretation 

10 kW/m² 23 yards, ~21.0 m 35 yards, ~32.0 m 
The radius obtained for propane is 

approximately 52.2% greater 

5 kW/m² 33 yards, ~30.2 m 48 yards, ~43.9 m 
The radius obtained for propane is 

approximately 45.5% greater 

2 kW/m2 50 yards, ~45.7 m 74 yards, ~67.7 m 
The radius obtained for propane is 

approximately 48.0% greater 
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Thermal consequences of the BLEVE scenario 

Prolonged exposure of a vessel to a jet fire causes heating of the metal shell and the stored 

substance. The temperature and internal pressure increase, while the mechanical strength of the 

wall decreases, followed by depressurization, rapid vaporization of the liquid, and ignition of 

the vapour mass in the form of a fireball [7],[18],[19], [23-25].  

For butane, represented in Figure 8, the red zone (10 kW/m²) has a radius of approximately 

347.5 m and encompasses the Rompetrol Gas site, the internal equipment, and some of the 

nearest sections of the neighbouring commercial platforms. The orange zone (5 kW/m²) extends 

to approximately 490.1 m, exceeding the site boundary and intersecting the Bucharest Ring 

Road, commercial platforms, and industrial land located south and west of the source. The 

yellow zone (2 kW/m²) reaches approximately 764.4 m and includes a larger part of the 

industrial area, the railway infrastructure, the land to the north, and the edge of the built-up 

areas located to the west.  

In the case of propane (Figure 9), the red zone (10 kW/m²) extends to approximately 432.5 m, 

covering the site and a significant part of the neighbouring industrial facilities. The orange zone 

(5 kW/m²) reaches approximately 609.9 m and encompasses a larger area of the industrial 

platform. The yellow zone (2 kW/m²), with a radius of approximately 951.0 m, extends 

significantly beyond the site boundaries and intersects road and railway infrastructure, other 

economic facilities, and nearby built-up areas. For all the thresholds analysed, the radii of the 

BLEVE zones are approximately 24.5% greater for propane, resulting in an affected area 

approximately 55% larger than that for butane. In the Table 5 is presented a comparative 

analysis of the thermal zones associated with a BLEVE. 

 

  
Figure 8. Thermal radiation zones                                         

of the BLEVE scenario for butane. 

Figure 9. Thermal radiation zones                                        

of the BLEVE scenario for propane. 

 

Table 5. Comparative analysis of the thermal zones associated with a BLEVE. 

Thermal radiation threshold Butane Propane 

10 kW/m² 380 yards, ~347.5 m 473 yards, ~432.5 m 

5 kW/m² 536 yards, ~490.1 m 667 yards, ~609.9 m 

2 kW/m² 836 yards, ~764.4 m 1,040 yards, ~951.0 m 
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The overlay of the BLEVE scenario zones, illustrated in Figure 10, shows an almost constant 

difference between the two substances. BLEVE scenarios assumed 100% of the tank inventory 

contributed to fireball formation, with burning durations of 12 s for propane and 13 s for butane. 

 

 
Figure 10. Overlay of the thermal radiation zones                                                                                                                

of the BLEVE scenarios for butane and propane. 

 

The ratio between the radii calculated for propane and butane is approximately 1.244 for each 

threshold. Since the area enclosed by a circular contour is proportional to the square of the 

radius, the ratio of the areas is: 

                                                      
Apropane

Abutane
= (

Rpropane

Rbutane
)

2

≈ 1.55                                                (1)  

The area enclosed by each thermal zone is thus approximately 55% larger for the propane 

scenario. The difference results from the combined properties of the substance and the data 

entered into the model and cannot be attributed to a single parameter, such as mass or storage 

pressure. 

 

DISCUSSIONS AND CONCLUSIONS 

The spatial analysis identified a conditional continuity between the three stages. The calculated 

flammable clouds intersect the process area where ignition sources may be present, while the 

jet fires generate thermal contours that reach the adjacent vessels. These overlaps justify 

examining the BLEVE as the final escalation scenario without demonstrating that the sequence 

inevitably occurs.  

Propane generated the most extensive consequences at all stages. The 10% LEL zone was 

approximately 1.78 times longer than that for butane, while the radii of the thermal zones 

generated by the jet fire were approximately 45–52% greater. For the BLEVE, the calculated 

radii were approximately 24–25% greater, corresponding to a potentially affected area 

approximately 55% larger. The outer thermal zone reached approximately 951 m for propane 

and 764 m for butane, confirming the need to analyse the two substances separately.  
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Although a tank explosion is associated in the site risk matrix with a lower probability than 

loss-of-containment events [6], the consequences of the BLEVE scenario cannot be considered 

negligible. For both substances, the thermal zones extend beyond the site boundaries and 

include industrial platforms, road and railway infrastructure and, in the case of propane, the 

edges of built-up areas. A BLEVE therefore represents a lower-probability scenario, but one 

with potentially major off-site effects.  

The analysis identifies a critical stage for operator intervention before the adjacent tanks are 

subjected to a prolonged thermal load. Leak detection, source isolation, cessation of transfer 

operations, and activation of the cooling and protection systems, performed using the available 

means and in accordance with the internal emergency plan, may interrupt the escalation at the 

release or jet-fire stage [2],[3]. Following significant heating of a vessel, the options for local 

intervention decrease, and priority shifts towards protecting personnel, evacuating the exposed 

areas, and limiting the consequences.  

The results are also relevant to public information because the analyzed documents mention 

possible accidents but do not present the input data, distances, and maps required to understand 

separate scenarios for propane and butane [6],[7]. Public presentation of the calculated zones, 

together with an explanation of the assumptions used, would allow the population and 

neighbouring economic operators to be aware of the potentially exposed facilities and to 

understand the role of protective measures and the recommended behaviour in the event of an 

accident. 

 

REFERENCES  

[1] Giannelli G., Grillone G., Muratore A., Nastasi V., Risk Assessment of LPG Release 

Scenarios, Chemical Engineering Transactions, vol. 104, pp. 127–132, 2023. 

[2] Guo X., Tan W., Liu L., Liu C., Zhu G., Experimental Study of Liquefied Gas Dynamic 

Leakage Behavior from a Pressurized Vessel, Process Safety and Environmental 

Protection, vol. 151, pp. 20–27, 2021. 

[3] Sarebanzadeh K., Es’haghi M., Dispersion of LPG from Spherical Storage Tanks: Power-

Law Scaling and Comparative Analysis of LFL vs. 50% LFL, PLOS ONE, vol. 21, issue 

2, art. e0341322, 2026. 

[4] Scarponi G.E., Cozzani V., Antonioni G., Doghieri F., Modeling the Behavior of LPG Tanks 

Exposed to Partially Engulfing Pool Fires, Process Safety and Environmental Protection, 

vol. 182, pp. 1072–1085, 2024. 

[5] Wu Y., Zhou K., Zhou M., Huang M., Wang C., Jiang J., Radiant Heat Feedback from a Jet 

Flame to the Ruptured Tank Surface, International Journal of Thermal Sciences, vol. 172, 

art. 107322, 2022. 

[6] Tang F., Peng X., Palacios A., Flame Characteristics and Heat Flux Profile of a Tank Surface 

Caused by Horizontal Gas Leak Jet Fire Impingement, Fire Safety Journal, vol. 134, art. 

103709, 2022. 

[7] Ustolin F., Tolias I.C., Giannissi S.G., Venetsanos A.G., Paltrinieri N., A CFD Analysis of 

Liquefied Gas Vessel Explosions, Process Safety and Environmental Protection, vol. 159, 

pp. 61–75, 2022. 



 
Romanian Journal of Petroleum & Gas Technology  

Vol. VII (LXXVIII) • No. 2/2026 

 

167 

[8] Spoelstra M., Mahesh S., Kooi E., Heezen P., Domino Effects at LPG and Propane Storage 

Sites in the Netherlands, Reliability Engineering & System Safety, vol. 143, pp. 85–90, 

2015. 

[9] Chen C., Reniers G., Khakzad N., A Thorough Classification and Discussion of Approaches 

for Modeling and Managing Domino Effects in the Process Industries, Safety Science, vol. 

125, art. 104618, 2020. 

[10] Xu Y., Reniers G., Yang M., Yuan S., Chen C., Uncertainties and Their Treatment in the 

Quantitative Risk Assessment of Domino Effects: Classification and Review, Process 

Safety and Environmental Protection, vol. 172, pp. 971–985, 2023. 

[11] Lyu S., Zhang S., Huang X., Peng S., Li J., Investigation and Modeling of the LPG Tank 

Truck Accident in Wenling, China, Process Safety and Environmental Protection, vol. 157, 

pp. 493–508, 2022. 

[12] Kang Y., Wu Z., Ma S., Zhao M., Li W., CFD-Based Assessment and Visualization of the 

Failure Consequences of LPG Tankers, Journal of Loss Prevention in the Process 

Industries, vol. 82, art. 105008, 2023. 

[13] Jiao Y., Chen R., Wang K., Fan X., Liu F., Simulation of Scenario Characteristics of LPG 

Tank Explosion Accident and Its Contribution to Emergency Planning: A Case Study, 

Journal of Loss Prevention in the Process Industries, vol. 83, art. 105066, 2023. 

[14] Yang D., Peng K., Zheng J., Xie B., Wang J., Xu B., Li F., Consequences Analysis of the 

LPG Tank Truck Traffic Accident: A Case Study of the Wenling Explosion Accident, 

Journal of Loss Prevention in the Process Industries, vol. 87, art. 105228, 2024. 

[15] ISOLTEC SERVICE S.R.L., Raport de securitate S.C. Rompetrol Gas S.R.L. – Punct de 

lucru Pantelimon, Pantelimon, România, 2014. 

[16] ROMPETROL GAS S.R.L., Informații care trebuie comunicate publicului privind 

măsurile de securitate în exploatare și comportamentul în caz de accident – Punct de lucru 

Pantelimon, Pantelimon, România, 25 iunie 2026. 

[17] ROMPETROL GAS S.R.L., Informare-sinteză privind controlul Seveso – Depozit 

Pantelimon Rompetrol Gas, Pantelimon, România, 2025. 

[18] National Oceanic and Atmospheric Administration, United States Environmental 

Protection Agency, ALOHA Example Scenarios, Office of Response and Restoration, 

Seattle, USA, 2016. 

[19] Jones R., Lehr W., Simecek-Beatty D., Reynolds R.M., ALOHA 5.4.4 Technical 

Documentation, NOAA Technical Memorandum NOS OR&R 43, Seattle, USA, 2013. 

[20] Mäkká K., Šiser A., Mariš L., Kampová K., Impact of Filling Stations: Assessing the Risks 

and Consequences of the Release of Hazardous Substances, Applied Sciences, vol. 14, 

issue 1, art. 22, 2024. 

[21] Àgueda A., Subirana J., Pastor E., Schleder A.M., Planas E., Revisiting the Dispersion 

Safety Factor for Vapor Clouds of Liquefied Flammable Gases: LNG and Propane, Safety 

Science, vol. 128, art. 104748, 2020. 

[22] Foroughi V., Palacios A., Barraza C., Àgueda A., Mata C., Pastor E., Casal J., Thermal 

Effects of a Sonic Jet Fire Impingement on a Pipe, Journal of Loss Prevention in the Process 

Industries, vol. 71, art. 104449, 2021. 



 
Romanian Journal of Petroleum & Gas Technology  

Vol. VII (LXXVIII) • No. 2/2026 

 

168 

[23] Wang Y., Gu X., Xia L., Pan Y., Ni Y., Wang S., Zhou W., Hazard Analysis on LPG 

Fireball of Road Tanker BLEVE Based on CFD Simulation, Journal of Loss Prevention in 

the Process Industries, vol. 68, art. 104319, 2020. 

[24] Li Q., Wang Y., Chen W., Li L., Hao H., Machine Learning Prediction of BLEVE Loading 

with Graph Neural Networks, Reliability Engineering & System Safety, vol. 241, art. 

109639, 2024. 

[25] Cetinyokus S., Gecer C., Cetinyokus T., Determination of Safety Distances for Domino 

Effects of Process Accidents in Chemical Organizations, Emergency Management Science 

and Technology, vol. 5, art. e025, 2025. 
             

Received: August 2026; Revised: September 2026; Accepted: October 2026; Published: October 2026 

 



     A propane   A butane =    (    R propane   R butane ) 2 ≈ 1 . 55                                                                                                 ( 1 )  

