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TRIAXIAL PRESTRESS DESIGN OF CASING IN STEAM INJECTION
WELLS

“GUAN Zhi-chuan , ZHAO Hong-shan

(College of Petroleum Engineering in China University of Petroleum, Dongying, Shandong 257061, China)

Abstract: Based on elasticity theory, the triaxial stress formulas of casing exposed to thermal steam under
thermal stress and non-uniform in-situ stress were derived. According to the principle that casing’s Mises stress
must be under the minimal yield strength, a new method was established to design the prestress of casing.
Through designing the prestress of N80 casing which is often used in Liaohe Qilfield, the ratio of diameter to wall
thickness and the corresponding prestress of N80 casing at different steam injection temperature and well depths
are proposed. It is shown that the safety of casing can be enhanced by increasing steam injection pressure properly.
The conventional uniaxial prestress design and the design of triaxial prestress that only consider thermal stress are
conservative. It is suggested that the design of triaxial prestress considering thermal stress and non-uniform in-situ
stress be used in steam injection wells.
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Table 1  Prestress design of N80 casing in steam injection wells
TEVIREIC 300 310 320 330 340 350 360 370 380 390 400
PR Ec /GPal 1363 1326 1289 1251 1214 1177 1163 1149 1136 1122 110.8
JEIREHE 20, IMPal” 4195 4151 4107 4063 4019 3974 3908 3842 3776 3709 3643
FIHTNY ) Api/MPa 126 213 29.1 357 41.7 46.9 62.3 774 925 107.0 121.0
IR ke 12.9 12.7 12.5 12.3 12.1 11.9 11.6 11.4 11.1 10.9 10.6
s00m ZHOTHRN S) Apo/MPa 0 0 0 3.1 8.9 13.8 28.8 43.8 58.3 72.7 86.1
RIEH ko 12.5 12 11.4 11.1 10.9 10.7 10.4 10.2 9.9 9.7 9.4
ZHOTHRN S) Aps/MPa 181 199 220 182 188 193 203 250 253 257 261
FRJE ks 14.8 14.6 14.4 14.1 13.9 13.7 13.4 13.2 12.9 12.6 12.3
FIHTNY ) Api/MPa 2.7 117 19.8 26.6 329 38.4 53.9 69.0 84.3 98.8 113.0
IR ke 10.9 10.8 10.6 10.5 10.3 10.2 10 9.8 9.6 9.4 9.2
800m ZHITHRN S) Apo/MPa 0 0 0 0 0 0.6 15.6 302 44.8 58.8 72.4
RIEH ko 10.9 10.5 10.2 9.9 95 9.2 9 8.8 8.6 8.4 8.2
ZHOTHRN S) Aps/MPa 175 163 156 190 173 217 181 199 218 238 257
FRJE ks 12.3 12.1 11.9 11.8 11.6 115 11.2 11 10.8 10.6 10.4
TR /) Apy/MPa 0 2.1 10.4 175 241 29.9 454 60.7 76.0 90.7 104.9
IR ke 9.8 95 9.4 9.3 9.2 9.1 8.9 8.7 8.6 8.4 8.3
=BT ) Apo/MPa 0 0 0 0 0 0 49 19.4 33.9 48.1 61.5
1000m P
I ko 9.8 95 9.2 9 8.7 85 8.1 79 7.7 76 74
=N J1 Apa/MPa 136 177 139 160 197 152 158 209 206 208 210
2 ks 10.7 10.6 10.4 10.3 10.2 10 9.8 9.7 9.5 9.3 9.1
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