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Table 1 Diffusion of double electric layer thickness and

water activity of clay particles in composite salt drilling fluid

LB R W2/ mm KIG

R 90. 00 0. 88

T+ 5% Weigh-2 1.78 0.42

LI +10% Weigh-2 0.19 0.23
FEW A+ 5% Weigh-3 1. 74 0.41
W 410 % Weigh-3 0.17 0.21
3 +5% Sodium formate 2.57 0.51
HB+10% Sodium formate 1. 69 0.38
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Table 2 Effects of different filtrate reducers on the performance of drilling fluid

AV/ PV/ YP/ FLap;/ FLyrnp/
B T S S A

mPa ¢ s mPa ¢ s Pa mlL mL
FI 25°C 19 15 4 35 50
180°C X 16h 15 13 2 43 61
I +2. 5% KH-931 25°C 30 21 9 18 25
180°C X 16h 32 24 8 16 22
A +2. 5% SMP- 1 25°C 22 17 5 25 34
180°C X 16h 17 14 3 28 37
I +-2. 5% DSP-1 25°C 25 18 7 17 23
180°C X 16h 23 15 8 13 20
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Table 3 Core breakthrough pressure evaluation results

Mk A LB ER R/ WL/

Stk 10~ e MPa
ZALTHT 114. 2 W 0.2
113.5 FI 2% NA-1 5.7

114. 1 FHIK 2% MI 6.2

114. 0 HI+2%GW-NFD  11.5

LA 108. 1 HI 0.1
118.4 I 2% NA-1 5.1

117. 2 HI 2% M1 5.8

118.3 HI 2% GW-NFD  11.2
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Table 4 Results of routine performance evaluation of high temperature resistant composite salt drilling fluid

W/ . PV/ Yp/ #4171 /Pa FLAPI/  FLHTHP/ L TF#®ER/
g/cm’ il mPa + s Pa W %4]) mL mL g/cm’
1.35 25°C 29 7.5 2.0 3.5 1.6
180°C X 16h 28 7.0 2.5 3.5 1.8 3 0.01
1. 49 25°C 38 8.5 2.0 4.0 1.4
180°C X 16h 36 8.0 2.5 4.0 1.8 3 0.01
1.58 25°C 44 9.0 3.0 5.0 1.6
180°C X 16h 41 8.5 3.5 5.5 2.0 4 0.01
1.72 25°C 51 9.5 4.0 6.0 1.8
180°C X 16h 48 9.0 4.5 6.5 2.2 A 0. 02
x5 WHEATERKRITENER
Table 5 Results of shale expansion rate inhibition evaluation
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Fig. 1 Rolling recovery rates of shale in different drilling fluid systems
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Table 6 Core blocking rate evaluation results

EE S WIRBER b,/ EMBEE R/ SIBER b,/ NRGESE &Y FACECE Y
10 ° um® 10 *um? 10 ° um® % %
H ZAL R 105. 8 92. 4 12. 67
110. 4 101.2 8.33
el 106. 0 98.9 6.70
111.2 109.5 1.54
FEI 10 3 Z AT 107.5 20.9 80. 56
115. 9 25.7 77. 83
e N 118. 7 29. 4 75. 23
120. 2 29. 8 75.21
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Fig. 2 Thermal stability evaluation results
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Table 7 Evaluation results of drilling fluid anti-bicarbonate contamination
HCO, / PV/ YP/ #4911/ Pa FLap/ FLyrpp/
mg/L mPa -« s Pa EaIRvIl 24]) mL mlL
0 42 9.0 3.0 5.0 2.0 3.6
5089 42 9.0 3.0 5.0 2.2 3.8
9247 43 9.0 3.0 5.5 2.0 3.8
15347 44 9.5 3.5 6.0 2.2 4.0
22350 45 9.5 4.0 6.5 2.2 4.2
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Fig. 3

Two-open lower and three-open well diameter curves
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Development and Testing of High Temperature Resistant
Composite Salt Drilling Fluid System

QIAN Zhiwei

(Research Institute of Engineering and Technology,
Petro China Great Wall Drilling Co. Ltd. ,Panjin 124010, China)

Abstract;In response to the difficult problem that the lithology of the target formation of Well RT1 is
prone to hydrate and expand,the bottom hole temperature is high,and bicarbonate pollution is prone to oc-
cur, by analyzing the formation characteristics and technical difficulties of drilling fluids,and preferentially
selecting key treatment agents such as organic salts,filtrate reducers and blocking agents, the formulation
of high temperature resistant organic salt drilling fluid is developed. The results of laboratory experiments
show that the drilling fluid system is resistant to temperatures up to 180°C, the difference in density be-
tween the upper and lower parts is only 0. 06g/cm?® after hot rolling for 8 days,the HTHP filtration loss is
less than 4 ml,the 16-hour expansion rate is only 0. 88% , the secondary rolling recovery rate reaches 92% .
the core blocking rate is more than 75%, and the resistance to bicarbonate contamination is more than
22000mg/L. It has good rheological properties, filtration properties,inhibition performance, plugging per-
formance, anti-bicarbonate pollution performance and sedimentation stability performance. The results of
the field experiment show that the good diameter expansion rate of the lower part of the two-open lower
and the three-open lower is only 3. 8% ,the drilling fluid still has good rheological properties at 170°C ,and
the performance varies slightly when the bicarbonate ion concentration in the drilling fluid is 30230mg/L..
It indicates that the developed high temperature resistant organic salt drilling fluid has effectively solved
the difficult problems of easy hydration, expansion and dispersion of the mudstone in the target layer of
well RT1,high temperature at the bottom of the well and bicarbonate contamination.and has broad appli-
cation prospects in high-temperature deep wells.

Keywords : Composite salt drilling {luid; high temperature deep wells; bicarbonate contamination; hydration
expansion
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