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The Development and Field Testing of Low Viscosity and Low Gel Strength
Polymer Collapse-Resistant Water-Based Drilling Fluid in the Fuling Shale Gas Field

ZHANG Guofang
(Sinopec Jianghan Oilfield Service Corporation,Qianjiang, Hubei, 433124, China)

Abstract: During drilling in Jiaoshiba Block of Fuling Area, problems were encountered in the second

spudding as high viscosity of drilling fluid, high drag, large torque and that WOB could not be transmitted

to the bit during directional drilling. To address these problems, a kind of polymer collapse-resistant wa-

ter-based drilling fluid with low viscosity and low gel strength was developed. lLaboratory tests showed

that the water-based drilling fluid demonstrated good inhibition, lubricity, plugging properties and con-

tamination resistance, high temperature resistance up to 100 ‘C. It was successfully implemented in the

second-spudding in the Jiaoshiba Block, and the problems that caused by formation hydration, including

high viscosity and high density as well as ineffective transmission of WOB were solved effectively, so as to

keep normal drilling, shorten drilling cycle time and improve drilling efficiency.
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Table 1 The effect of inhibitor JH-MULF on the inhibitive performance of KCI polymer collapse-resistant drilling fluid

JH-MULF HIE/ aily RWERE/  WWERRE/ B/ o 4y APTEER/ oH CIP e
i, % (kg+ L™ A (mPa+s) (mPa-s) Pa mL %

1.28 R 35.5 29.0 6.5 3.0 2.0

’ 1.28 RaE 27.5 23.0 4.5 2.0 1.0 3.4 9 60. 56
1.28 R 31.5 27.0 4.5 4.0 3.0

00 1. 28 EE 24.0 19.0 5.0 2.0 1.0 3.0 9 65. 38
1.28 R 30.0 25.0 5.0 4.0 2.5

o 1.28 RBhE 24.5 19.0 5.5 3.0 2.0 3.6 9 74.58
_ 1.28 R 28.0 23.0 5.0 3.0 2.0

b 1.28 wHE 25.5 22,0 3.5 2.5 1.5 3.4 9 81. 22
1.28 R 35.5 29.0 6.5 4.0 3.0

&0 1.28 Rala 27.5 23.0 4.5 3.0 2.0 3.4 9 85. 36
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Table 2 The effect of lubricator JH-LUB on the lubricity of KCI polymer collapse-resistant drilling fluid
JH-LUB R/ N FRMFE,  BEERE, Ui/ . s AP H B JEE BHL
i, % (kge LD F A (mPa+s) (mPa-+s) Pa 2 /mL B3 E354
1.28 R BT 35.5 29.0 6.5 3.0 2.0
’ 1.28 R 27.5 23.0 4.5 2.0 1.0 3.4 9 0.277 0.190 0
3 1.28 RBIAT 31.5 27.0 4.5 4.0 3.0
> 1.28 BHIG 27.0 24.0 3.0 2.0 1. 3.0 9 0.235  0.170 0
1.28 peE=iRil] 33.0 27.0 6.0 3.0 2.0
o 1.28 R 26.0 23.0 3.0 3.0 2.0 3.6 9 0.235 0.159 9
3 1.28 R Bl 28.0 23.0 5.0 3.0 2.0
o 1.28 RaE 25.5 22.0 3.5 2.5 1.5 3.4 9 0.219 0.147 9
1.28 peE=ihil] 35.5 29.0 6.5 4.0 3
#0 1.28 Ralla 30. 0 26.0 4.0 3.0 2.0 3.4 9 0.207  0.147 9
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Table 3 The effect of film plugging agent JH-CMJ on the plugging performance of KCI polymer collapse-resistant drilling fluid

JH-CM]J W/ U RUEERE/,  WYERE/, @i/ I, " AP & DH fif miEE R RA
JnE, % (kg LD A1 (mPa+s) (mPa-s) Pa & /mL K /mL R/ cm
1.28 R 31.5 28.0 3.5 3.0 2.0
! 1.28 Roa 30.0 28.0 2.0 2.0 1.0 3.3 9 10. 6 A
) 1.28 RBIAT 33.5 31.0 2.5 4.0 3.0
0o 1.28 wHE 25.5 24.0 1.5 2.0 1.0 3.0 9 10. 4 9.5
1.28 R 37.0 31.0 6.0 3.0 2.5
10 1.28 wHE 27.5 26.0 1.5 2.0 1.5 2.4 9 9.6 3.3
} 1.28 R 40.0 34.0 6.0 3.0 2.0
1o 1.28 wHE 38.5 32.0 6.5 2.5 1.0 2.6 9 8.8 3.2
1.28 R 45.5 39.0 6.5 3.0 2.0
20 1.28 wHE 49.5 42.0 7.5 3.0 2.0 2.4 9 8.4 1.5
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Table 4 The comprehensive performance test results of collapse-resistant drilling fluid

R A /(g L7 BYWFE/ (mPa-s) 31 Ji/Pa $6 $3  APIJEJ/mL  pHH R, %  EHAK
TR B 1.40 29.0 6.5 2.5 1.5
Bl 1.40 26.0 4.0 2.0 1.0 3.4 9 88. 35 0.142 3
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Table 5 The temperature resistance test results of collapse-resistant drilling fluid

WEE/C wRE/ (kg LD &M FRWHE/(mPa-s) MEFE/ (mPa-s) shi1Ji/Pa $6 $3 APIJEZ/ mL  pH{H
R B 35.5 29.0 6.5 2.5 1.5
L0 WG 30.0 26.0 1.0 2.0 1.0 3.4 9
* R B 38.0 30.0 8.0 3.0 2.0
L0 B3 a 34,0 28.0 6.0 3.0 2.0 3.6 9
R B 35.5 29.0 6.5 2.5 1.5
b0 W 32.0 28.0 1.0 2.0 1.0 3.6 9
1 R B 38.0 30.0 8.0 3.0 2.0
b0 RE 33.0 27.0 6.0 3.0 2.0 4.0 9
o6 MIBHHBANRTREERLIRER
Table 6 The contamination resistance test results of collapse-resistant drilling fluid
BiH  WE/(kge LD FEMEMA RUWFE/(mPa-s) MMHFE/(mPa-s)  #HIJ1/Pa $6  ¢3 APIJEL/mL  pHH
BT 35.5 29.0 6.5 2.5 1.5
1.40
35l 30.0 26.0 4.0 2.0 1.0 3.4 9
8.0% Yo 3ziRin) 40. 0 32.0 8.0 4.0 3.0
i+ 110 B 35.0 29.0 6.0 3.0 2.0 3.0 9
8.0% bS] 35.5 30.0 5.5 2.0 1.0
5+ o B 32.0 27.0 5.0 3.0 2.0 3.8 9
8.0% o3RI 38.0 31.0 7.0 4.0 3.0
i 110 G 33.0 28.0 5.0 3.0 2.0 3.6 9
T A5 B R B U SR T 1408, 00~2 216. 00 m FFBIRARE BT 100 HE .,
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Fig. 1 The viscosity and gel strength of drilling fluid at the
testing interval in Well Jiaoye 24-4HF
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Table 7 The comprehensive performance of drilling fluid used in the second spud section of Well Jiaoye 30-2HF

H®/m B/ (kg LY WAFE/s  APTIER/mL  ¥YERE/(mPa-s) i Ji/Pa #¥IJ1/Pa &Y1J1/Pa pHIH

1 355.00 1.15 37.0 4.0 10. 0 3.5 0 0. 50 9~10

1 473.00 1.22 37.0 3.8 12.0 4.0 0. 50 1. 00 10

1 496. 00 1.24 37.0 5.2 10.0 4.0 0.50 1. 00 8

1611.00 1.26 37.0 4.4 15.0 4.0 0. 50 1. 00 8

1 701.00 1. 25 38.0 4.4 16.0 3.5 0. 50 1. 00 8

1 803. 00 1. 24 46.0 4.0 22.0 5.0 0. 50 2.00 10

1 906. 00 1. 24 48.0 4.0 22.0 7.0 0. 50 3.00 10

1 .979.00 1. 25 50.0 4.6 23.0 7.0 1. 00 2. 00 9

2 070.00 1.28 48.0 4.6 25.0 6.0 1. 00 2.00 8

2 225.00 1.27 47.0 4.6 26.0 6.0 0.75 2.00 9

2 301. 00 1.28 50. 0 4.6 25.0 7.0 1.00 3. 00 9
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Fig. 2 The hole enlargement ratio of the second spud
section in Well Jiaoye 30-2HF
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