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Abstract: The low temperature condition of permafrost in Arctic region affects the rheology of drilling fluids and
the distribution of temperature and pressure in the wellbore during drilling. In order to understand the influence law of
permafrost in Arctic region on the temperature and pressure distribution in wellbore and provide a basis for the design
and construction for drilling in Arctic region, a model to predict the wellbore temperature and pressure of drilling in
Arctic region was built. It was based on the analysis of the influence of low temperatures on the rheology of water-
based and oil-based drilling fluids, considering the coupling between permafrost and wellbore. By comparing the
measured and test results, it was verified that the prediction accuracy of the proposed model met the requirements of
drilling in Arctic region. The model was used to simulate the temperature and pressure distribution in a wellbore in
Arctic region under the conditions of no circulation or pump function. The results showed that the drilling fluids
absorbed the heat of the high-temperature formation and returned to the annulus transferring the heat to the permafrost
in shallow part of the wellbore during the circulation. This process thawed the permafrost near the wellbore and the
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wellbore temperature was lowered due to the heat consumed by thawing. The circulating friction in annulus increases

with the increase of circulation time. The longer the pump shutdown lasts, the closer the temperature of drilling fluid to

the formation temperature in the wellbore. The larger the annular circulation pressure loss, and the higher the pump

pressure. The research results can provide a basis and guidance for design and construction of drilling in Arctic region.

Key words: drilling in Arctic region; temperature distribution; pressure distribution; performance of drilling fluids;

circulating friction; mathematical model
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Table 1 Comparison of measured and calculated vertical pressure
SLJE/MPa
Hm (s HIXFR2E, %
S A
3098.50 28.83 22.89 2271 0.79
3182.80 29.35 2529  25.11 0.71
3237.40 28.80 2441 2417 0.98
3249.30 29.35 25.62  25.80 0.70
3270.90 26.75 1921  19.45 1.10
3357.30 31.57 2421  24.46 1.00
3464.67 32.01 24.7 24.46 0.97
3516.56 30.69 24.00  23.45 2.30
3654.34 29.91 23.04 2323 0.82
3739.48 29.91 2395  23.64 1.31
3840.26 29.91 2343 23.65 0.89
3 888.73 29.82 24.9 25.40 2.00
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Fig.10 Temperature distribution of the permafrost near the wellbore at different circulating times
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