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Transient temperature field model of shut-in offshore wells
SONG Xun-cheng', WEI Long-gui*, HE Lian®, GUO Yong-bin®

(1. School of Petroleum Engineering in China University of Petroleum, Qingdao 266580, China;
2. Zhanjiang Branch Company, China National Ocean Oil Corporation, Zhanjiang 524057, China)

Abstract: Based on transient heat transfer mechanism involved in shut-in offshore oil wells, the temperature governing e-
quations for areas including inside the wellbore, interface between the wellbore and sea water or formation, and formation
were developed. According to production tubing structure and the geometry characteristics of wellbore heat transfer physical
model, discrete equations for nodes at wellbore axis, oil tubing bottom, inner area and interface between wellbore and sea
water were established respectively using implicit finite volume patterns and the alternate-direction method. A stable and
convergent numerical simulation method was proposed to solve transient temperature field. The results show that the well-
bore temperature decreases rapidly at the initial stage, and then it decreases slowly with shut-in periods extending. In addi-
tion, the affected radius is less than 3 m after shut-in 24 h, and the wholesome temperature field is recovered to the origin
one after shut-in about 106. 1 h. The relative error between simulated results and test data of a cased well in South China
Sea is less than 3% .
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Fig.1 Heat transfer model of offshore shut-in wellbore
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Fig.2 Energy conservation model for cylinder

coordinate infinite control volume
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Fig.3 Grid control volume of internal node
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Table 2 Comparisons between simulation and

measured temperatures after shut-in 12 h
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