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Abstract The air injection is an issue much studied and with a large amount of field practice experience, as it is an efficient way for oil
recovery from the oil-gas reservoirs with low permeability. The flammable gas explosion should be considered during the process. In
order to study the explosion scope and the explosion intensity, numerical simulations on the crude oil vapor explosion in the air injection
pipeline under 30MPa with different initial temperatures were conducted with the help of software AutoReaGas. The model is established
according to an air injection pipe in an oilfield. The initial conditions are the typical parameters in the production process, such as the
pressure 30MPa, the temperatures 20°C ,45°C and 90°C. The explosion temperature and the overpressure are analyzed as the two
important parameters. It is found that after the explosion, the overpressure will reach 450MPa and the temperature will reach 2400 K,
which will do a great harm to the oil pipe and the Christmas Tree. The overpressure in the pipe is closely related to the initial
temperature. The overpressure decreases when the initial temperature increases before the superposition of the explosive wave and the
reflected wave, while the overpressure increases evidently when the initial temperature increases after the superposition area. However,
the overpressure in the area more than 750m away will almost be zero. The initial temperature has little effect on the explosive
temperature. When the initial pressure is 30MPa, the temperature in the pipe will be back to the initial temperature in the area more than
600m away no matter how high the initial temperature is. It is concluded that only in the area filled with gas and the nearby area, the
pressure and the temperature will rise after the explosion, the far away areas are little influenced.
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Fig. 1  Air injection pipeline of a certain oil field
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Table 1 Parameters of air injection pipeline
R A% fmm N A% /mm HEJE mm e PO EEEE/MPa FARE/Mm  EANE 3 AJE JI/MPa
A 73.0 62.0 5.51 N8O 46.9 2500
2t 20—30
B 139.7 124.26 7.72 N8O 53.3 3000
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Fig. 2 Distribution of some observing points of the model
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Fig. 3 Padding area of explosive gaseous mixture
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Fig. 4 Plots of overpressure vs time at different points
(Initial pressure is 30MPa and initial temperature is 20°C)
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Fig. 5 Plots of temperature vs time at different points
(Initial pressure is 30MPa and initial temperature is 45C)
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Fig. 6 Maximum overpressure at different points at
different initial temperatures
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Table 4 Explosive parameters at different points at different initial temperatures (Initial pressure is 30MPa)

W B I #8 J5/MPa 938 VeI B /K
20°C 45C 90°C 20°C 45C 90°C
1 0 182 164 142 2345 2352 2360
2 50 153 100 126 2620 2625 2642
3 100 128 119 112 2410 2440 2460
4 150 180 160 140 2340 2344 2350
5 200 295 264 238 2210 2230 2260
6 250 294 273 248 2220 2225 2240
7 300 195 182 181 2220 2223 2230
8 350 148 133 122 2230 2232 2240
9 400 123 100 103 2210 2225 2240
10 450 190 88 84 2210 2231 2240
11 500 203 218 172 2205 2215 2230
12 550 251 306 238 2210 2220 2240
13 600 332 475 466 2210 2222 2230
14 650 313 301 404 315 345 410
15 700 232 218 196 304 330 370
16 750 0 0 0 299 325 370
17 800 0 0 0 299 320 365
18 850 0 0 0 299 320 365
19 900 0 0 0 295 318 363
20 950 0 0 0 295 318 363
21-41 1000—2000 0 0 0 293 318 363
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Fig. 7 Maximum explosion temperature at different points
at different initial temperatures
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