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Abstract

Background and Aims: City gas stations have an important role in safety planning and crisis management. The
present study was aimed to investigate the effect of climate change on the fire and explosion hazard distance in
a CGS station at Qazvin in 2018.

Materials and Methods: In this study, eight dominant climatic conditions of study province were investigated.
The average of 3-year data in relation to atmospheric parameters was prepared from Qazvin Meteorological
Organization. The review of risk assessment studies of the target and similar stations in previous years was
followed by preparing topographic maps and process information. Then, the type and characteristics of the
possible scenario were determined and the consequences of fire and explosion risk were simulated using PHAST
software version 7.11. During the study, all ethical requirements were observed.

Results: Climate change was effective on the outcome of fire and explosion risk at the CGS station, so that
depending on the decreased and increased ambient temperature, the minimum (278.5 m) and maximum (321.321
m) flame length were obtained in winter and summer, respectively. In winter, the distance and danger zone
affected by the explosion was reduced to 686 m. Also in this season, the flame length increased and the danger
distance decreased to 9.4 m during day hours.

Conclusion: Increasing ambient air temperature, atmospheric stability, solar radiation flux, natural gas flow rate
and the increased natural gas pressure inside the pipeline results in increased affected distance around the station.
On the other hand, the increased relative humidity would cause to reduce the affected distance around the station.
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Table 1- Summary of weather information for Qazvin city CGS station
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Table 2 - Pasquill stability class [9]
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Table 3- pasquill stability class for the desired station in different seasons
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Figure 2. Wind roses of Qazvin city in spring, summer, autumn and winter seasons, Number 1 to 4, respectively

Lg i U:KJLJ BINSESTIRVA L PERVA ARPIVAN G WA AUILR FATA

Shkes bl 2
Ll ssbadde slp Sbissse Sledbl 56 s ans
Foosled dsde 3 oS col sy 50 CGS oK) slles
S 351 Bl Sl @ sbanl b cpioman ol 0l 451
ol L3 b S8 Ay S5 s Okl S8
(C3Hg)obs » « (CoHg) b1« (CHy) Olze Lol andllans 5 5

sy 4 s ap (N-Cy) 0bs Jboy 5 (1-Cy) Ol



Sl 5 Ga o S lily 2 g DS U

Dl 5 Gr o Sy il LS e (s Dt 3l 0L
0 et Jsb Je gl il S5e s, e CGS olat s
YYNA L il Gy / 0bka) olsa 5 T il s o 5 S
[ Okea3) gl 5 STl pd s 3 aled b s
35 opl s dad Jgb OGNt a5 sy e YPANA L Ll (L

e OYEM Ll Sl

[N Sl 5 Lokl LS 7 g0 gladely — 0 Jgur

Table 5: Implications of the pressure wave on buildings
and equipment
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Table 4- Summary of operating conditions at CGS
station in Qazvin city
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Table 6 - Results of modeling regarding flame length and mortality level by seasons and day and night
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Figure 3 - Comparison of flame length changes at day and night by seasons
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Figure 4 - Comparison of mortality rates by autumn and winter seasons (event prediction per day)
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Table 7- The amount of heat wave and the consequences of radiation levels
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Figure 5- Intensity of jet fire radiation caused by explosion of separator filter at CGS station
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