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Fluid Technology for Drilling Horizontal Wells in the High
Permeability Carbonate Reservoir of the YD Oilfield
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457321, China; 2. Sinopec Research Institute of Petroleum Engineering, Beijing, 100101, China)

Abstract: During horizontal well drilling in high permeability carbonate reservoir of the YD Oilfield,
many challenges were encountered, such as borehole instability, salt and gypsum contamination, lost cir-
culation, poor hole cleaning, and high friction drag. In order to solve these problems, laboratory experi-
ments have been done to optimize fluidity regulator, anti-salt filtrate reducer, complex lubricant formula
and plugging materials, and then emulsion polymer drilling fluid with strong inhibition and good plugging
property was developed. Moreover, drilling fluid maintenance technique for every formation with different
geologic feature has been conducted. With the application of the developed drilling fluid, shale rolling re-
covery rate could get 88. 2%, its linear expansion rate could get 18. 2%, and 5. 0% NaCl or 2. 0% CaSO,
or 30% drilling cuttings contamination could be resisted, which showed that the developed drilling fluid has
strong anti-sloughing function and good resistance to contamination. The drilling fluids have been applied
in three horizontal wells in the YD Oilfield, including Well S4, Well S5 and Well S16, and kept stable per-
formance in drilling operation. Compared with 22 offset wells, the drilling duration of these three wells has
been reduced by 5.2 d, 6.3 d and 7. 8 d respectively, the leakage volume has been reduced by 12.5%, 8.
4% and 13. 2% respectively, and the resistance while RIH and POOH can be less than 150kN. The appli-
cation results show that the developed drilling {luid can solve horizontal drilling problem in carbonate for-
mations with high permeability, and can be used widely in the YD Oilfield in the future.

Key words: horizontal well; drilling fluid; carbonate reservoir; drilling fluid additives; drilling fluid
performance; YD Oilfield
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Table 1 Optimization test of fluidity regulator

RUHFEEE/ WYERBE/ ShilJy/ APLJEk

feJi (mPa < s) (mPa-s) Pa 5 /mL
eI 29.0 22.0 7.0 8.0
HI+0. 3% KPAM 36. 0 23.0 13.0 7.0
HH+0.3%CMC-HV  34.0 23.0 11.0 6.0
I 40. 3% PAC-HV  37.0 26.0 11.0 6.5
FIK +0. 3% FA367 38.0 23.0 15.0 5.6
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Table 2 Mixing tests of different lubricants
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Table 4 Optimization test of filtrate reducer

RMMFEL/ APTIER

i ¥ 751 HERGEN S (mPa-s) /mL
0.210 29. 0 8.0
2% RH-1 0.110 30.0 6.2
290 5 0. 140 30. 0 7.0
2%JRH-1 0. 090 31.0 6.0
2% K FLW 0. 120 32.0 6.0
2% IRH-1+1 % 9K LR 0.091 33.0 5.6
2% JRH-2+2 % 9 K FL 0.072 34.0 5.2
2% IRH-2+3 % 9K LR 0. 064 35.0 5.0
2% JRH-2+4 % 4 K FL 0. 059 36.0 5.0
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Table 3 Plugging sand-bed test
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W ) FWFE/  BWRE/ U/ APLIERK &/
(mPa+s) (mPa-s) Pa mL
29. 0 21.0 8.0 8.5
3% SML~4 32.5 21.0 11.5 7.0
3% CXP-2 39.0 28.0 11.0 8.0
3% SPNH 28.5 18.0 10. 5 7.5
3% SHC 35.5 20.0 12.5 8.0
3% SMP-2 28.0 20.0 8.0 8.0
3% SMC 27.0 17.0 10. 0 6.5
3%ZWIS 33.0 22.0 11.0 5.5
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Fig. 1 The results of rolling recovery test
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Fig. 2 The results of HTHP swelling test
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Table 5 Contamination resistance test of drilling fluids against salt

WYEFRE, Y U1/ APTIEK

T3l (mPa+s) JJ/Pa Pa & /mL pH i
35.0 14.0 2.0/6.0 4.0 10.0

3. 0%NaCl 33.0 12.0 1.5/6.0 4.2 9.0
5. 0% NaCl 34.0 13.0 2.0/7.0 4.6 8.5
0.5%CaSO; 36. 0 15. 0 2.5/8.0 4.0 9.5
1. 0% CaSO;, 41.0 17.0 3.0/9.0 4.4 9.0
2. 0% CaSO; 43.0 18.0  3.0/10.0 4.6 8.5
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Table 6 Contamination resistance test of drilling fluids

against soil

£ 8 I Py W/, b/ ®YIJi/ APLYER
7,% - (mPa « s) Pa Pa i /mL
0 H R 35 14 2.0/6.0 4.0
W 37 15 3.0/7.5 3.8
10 120 CI&
36 16 3.0/8.0 3.6
116 h /
H R 38 17 3.5/8.5 4.2
20 120 C¥&
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16 h
H R 39 18 4.5/9.5 4.4
30 120 “CI&
; " 38 17 4.5/9.5 4.3
16 h
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