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Temperature Computational Method of Complicate Bore Frame Gas
Well Wellbore with High Temperature and Pressure
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Abstract The source gas wells for the west to east gas pipeline are mainly high temperature and high pressure gas wells. The production
capacity of these gas wells highly depends on the pressure and temperature of well bottom. Temperature in the production process plays
an important role. In order to ensure normal production of high—temperature and high—pressure gas wells, in depth study of wellbore
temperature and pressure must be carried out. There are many mature research results involving wellbore pressure, however, the study on
well bottom temperature is still immature, and especially the impact of complex wellbore on the wellbore temperature has not been
reported at home and abroad. Based on the classic Ramey wellbore temperature model, two kinds of mathematical models for calculating
the well wellbore temperature distribution in the well with complex structure wellbore are built. The models include the one calculating
temperature from well bottom to wellhead and the other calculating temperature from wellhead to well bottom. By comprising with the data
of field test, the calculation errors are given, and the impact of the wellbore structure on wellbore temperature distribution is analyzed.
The results indicate that the calculating result by using the model from the well bottom to the wellhead is better than that by using the
model from the wellhead to the well bottom in the temperature distribution calculation.
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Table 1 Base data of well X1
1% /m /°C /°C /C 1%
82.67 1 0 50.18900 50.831410 0.642410 0.635921
274 2 5.00 50.57700 51.005063  0.428063 0.421397
1.68 3 10.00 50.71900 51.135240 0.416240 0.408663
0.44 4 15.00 51.43500 51.265363 -0.169637 0.165177
0.95 5 20.00 51.76900 51.438775 -0.330225 0.319961
0.42 6 70.00 52.29900 52.460377 0.161377  0.154045
0.59 :3000m 7 120.00 53.04800 52.852443 -0.195557 0.184662
0.9 :0'0635:11 8 170.00 53.61600 53.250496 -0.365504 0.342019
0.93 +380000m/d 9 220.00 54.12100 53.631082 -0.489918  0.454672
1.01 Sud 10 270.00 54.84200 54.461995 -0.380005 0.347659
0.75 11 300.00 55.36000 54.981686 -0.378314 (0.342857
0.6 12 600.00 60.15500 60.105783 -0.049217  0.040925
1.33 13 900.00 65.21000 65.088086 -0.121914  0.093565
0.16 14 1200.00 70.16700 69.914124 -0.252876  0.180521
4.83 15 1500.00 75.03400 74.567986 -0.466014 0.311502
16 1800.00 79.47700 79.032154 -0.444846 0.280643
31 17 2100.00 83.84100 83.287300 -0.553700 0.331303
18 2400.00 87.84300 87.312052 -0.530948 0.303131
’ 20 3000.00 94.57300 94.573000  0.000000  0.000000
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Fig. 6 Downward calculating results and measured
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data for well X1

Table 3 List of data error analysis between downward

calculating

results and measured data for well X1

/m

/°C /°C /°C 1%

1 0 50.18900 50.189000 O 0

2 5.00 50.57700 50.484277 -0.092723 0.091750
3 10.00 50.71900 50.779493  0.060493 0.059600
4 15.00 51.43500 51.173022 -0.261978 0.255320
5 20.00 51.76900 51.468098 -0.300902 0.291467
6 70.00 52.29900 52.730433  0.431433 0.410773
7 120.00 53.04800 53.574321 0.526321 0.493631
8 170.00 53.61600 54.390372 0.774372 0.716968
9 220.00 54.12100 55.203407  1.082407 0.990087
10 270.00 54.84200 56.037880  1.195880 1.078537
11 300.00 55.36000 56.527211 1.167211 1.043203
12 600.00 60.15500 61.355580  1.200580 0.988046
13 900.00 65.21000 66.058482  0.848482 0.646372
14 1200.00 70.16700 70.624633  0.457633 0.325043
15 1500.00 75.03400 75.041754  0.007754 0.005167
16 1800.00 79.47700 79.296470 -0.180530 0.113703
17 2100.00 83.84100 83.355199 -0.485801 0.290557
18 2400.00 87.84300 87.156451 -0.686549 0.392315
20 3000.00 94.57300 94.585718 0.012718 0.006723
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