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Simple method for calculating the down—hole drilling fluid density
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Abstract For calculation of density of drilling fluid in down—hole HTHP environment, a simplified calculation method is presented,
which combines the composite model and empirical model methods with the actual on—site drilling operation. The method solves the
liquid density calculation in drilling fluid composition by considering the liquid water and the liquid oil density changing with
temperature and pressure as well as taking into account the components of drilling fluids. Experiment verification with a certain

typical water—based drilling fluid and oil-based drilling fluid shows that the method can not only meet the calculation precision

demand of engineering but also provide an easy calculation means of high operability.
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Table 1 Water expansion value under different
temperature and pressure

p/MPa e

0~10 10~20 40~50 60~70 90~100
0.1  0.000014 0.000150 0.000422 0.000556 0.000719
10 0.000043 0.000165 0.000422 0.000548 0.000704
20 0.000072 0.000183 0.000426 0.000539 0.000704
50  0.000149 0.000236 0.000429 0.000523 0.000661
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p=20MPa, B=-3x10"T"+1x10°T-2x10" (R*=0.9987)
p=50MPa, B=-2x10"T"+8x10°T-8x10" (R*=0.9989)
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Fig. 1 Density of water under different temperature

and pressure
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Table 2 Density calculation formula of liquid water in drilling
fluid under different pressure and different temperature

p/10"MPa RS/, *ﬁaf\ﬁ
1<p<35  p(T)=-0.0027T7-0.1619T+1002.5 1.0000
35<p<105  p(T)=-0.002877-0.15197+1006.1 0.9990
105<p<155 p(T)=-0.00297>-0.13837+1008.9 0.9995
155<p<225  p(T)=-0.00297" - 0.1299T+ 1011.5 0.9998
225<p<295  p(T)=-0.00277>-0.1719T+1015.5 0.9998
295<p<365 p(T)=-0.0025T"-0.20887+1020.3 1.0000
365<p<435 p(T)=-0.00217>-0.2471T+1023.2 0.9999
435<p<505 p(T)=-0.0017T"-0.3109T + 1028.3 0.9999
505<p<575 p(T)=-0.00197-0.2758T+1029.8 0.9999
575<p<645 p(T)=-0.00217"-0.2623T+1032.3 0.9997
645<p<715 p(T)=-0.00197>-0.2671T+1034.7 0.9998
715<p<785 p(T)=-0.00217T"-0.23007+1036.3 0.9998
785<p<855 p(T)=-0.00227"~-0.22327+1038.7 0.9995
855<p<925  p(T)=-0.00187"-0.2635T+1041.6 0.9999
925<p<995  p(T)=-0.0017T>-0.277T+1044  0.9998
995<p<1065 p(T)=-0.0017T"-0.277T+1046.4  0.9998

1065<p< 1135 p(T)=-0.0014T*-0.3256T+1049.6 0.9995
1135<p<1205 p(T)=-0.0014T*-0.3256T+1051.9 0.9995
1205<p< 1275 p(T)=-0.0014T*-0.3256T+1054.3 0.9995
1275<p<1345 p(T)=-0.0014T-0.3256T+1056.7 0.9995
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Fig. 2 Variation of temperature in wellbore
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Fig. 3 Variation of drilling fluid density in
5240m of DN-204 well
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Fig. 4 Comparison between experiment value and

calculation value of OBM under different temperature
and pressure
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