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Rheological Study of GTL Based Drilling Fluids at Low Temperature and High Pressure
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Abstract: Drilling fluid rheological model is a quantitative characterization of rheological properties of
drilling fluid, which plays a very important role in hydraulic calculation of drilling operation. In order to in-
vestigate rheological model in low temperature and high pressure,a fully automatic rheometer—FannIX77
was used to measure rheological parameters of gas to liquid (GTL) based drilling fluids with two different
water oil ratios. The experimental results showed that the shear stress increased with the increase of pres-
sure,and rheological curves didn’t pass the base point and the curve slop is ever increasing. The regressed
results showed that Bingham model, Casson model and H-B model can reflect rheological properties of the
two GTL based drilling fluids under low temperature and high pressure,and power-law model is relatively
worse. Casson model has the best matching results compared with Bingham and H-B model. Bingham model
is recommended for hydraulics calculation.
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Table 1 Fitting results of GTL synthetic based drilling fluid ( water-oil ratio is 90 : 10)
JE£J3/MPa BEPUEA X R AR H-B #i5(
0 r=7.614+0.051y 7=3. 0390 388 7=6.2490. 120y 876 705 =14, 373%5+40. 029%5y05
7 r=7.621-+0. 054y r=2. 9650 40! r=6. 2780, 12170886 205 =14, 2790540, 03205505
14 r=17.667-+0.060y =2. 863041 r=6. 196+0. 1320- 887 £0-5 =4, 414%540. 03605 y0-5
21 =7.723+0. 066y r=2. 764y0 17 =6.107-+0. 1467087 205 =4, 009%5 0. 04105 505
28 r=8.190-+0. 075y r=2.911y0 17 =6. 5590. 1537089 705 =4, 18705 40, 04705 505
35 r=28.295+0. 083y r=2. 802y 47 r=6.415-+0. 1740 8% %9 =4.033%°+0.054%7y0?

R2 FARAEATSHEEHESHRERHREFTEMS LR (KR 80 : 20)

Table 2 Fitting results of GTL synthetic based drilling fluid( water-oil ratio is 80 : 20)

JE 1/MPa TEDURL AR RARBE H-B #ix
0 =12.925+0. 092y =4, 59250417 £=9.62240. 2787081 205 =6. 887%5 0. 05505503
7 £=12. 682+0. 094y r=4. 553y 120 £=9.741+0. 251y %9 205 =6. 7645 +0. 056% 5903
14 r=12.259+0. 102y r=4. 310y 47 r=09. 43440, 246757 05 =6. 330%5 0. 06305 y0-3
21 £=12.562+0. 109y =14 480y 0 110 £=9.97140. 235y 8% 205 =6. 49805 +0. 06805y
28 £=13.010+0. 117y r=4. 35950155 £=9. 68240, 28970571 205 =6. 4155 40, 0750503
35 r=13.824+0. 134y =4, 25950179 £=9.512+0. 366y % 205 =6.369%5 0. 089% 550
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