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Application of high-density oil-based drilling fluid in the long horizontal
section of Well Yang101H3-6
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(1. West Branch, Huabei Oilfield Service Corporation, Sinopec. Luntai Xinjiang 841600, China;
2.China University of Geosciences, Beijing 100083, China)
Abstract: In view of the drilling technical difficulties of poor wellbore stability and high friction torque in the long
horizontal section of Well Yangl01h3-6, high-density oil-based drilling fluid was proposed as the solution. With
incorporation of a new “ I ” type main emulsifier, the formulation of high density oil-based drilling fluid was determined
at 2.2g/cm’with the composition of 2% primary emulsifier+3% co-emulsifier+3% wetting agent+4% filtration
reducer+1% organic soil+3% CaO, oil-water ratio 80: 20(diesel oil: 25% CaCl, aqueous solution). Evaluation on its
performance showed that the system has strong inhibition, good anti-pollution ability, and stable performance; the field
application showed that the high-density oil-based drilling fluid has good rheology, high demulsification voltage, low
filtration at high temperature and high pressure, meeting the drilling needs for the long horizontal section of Well
Yangl101H3-6. During the drilling of the horizontal section of Well Yangl01H3-6, the performance of the drilling fluid
was stable, the borehole wall was stable, and the downhole was safe, leading to smooth completion of the well.
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Table 1 Factors and levels of orthogonal test

ES
7K A B C D
o F=FRE O EERLARS/ IR/ BRuERE/
% % % %
1 2 2.4 2 3
2 2.5 3 2.5 4
3 3 3.6 3 5

R2 HHBEIKWER
Table 2 Orthogonal test results of the drilling fluid

AV/ pPv/ YP/ Es/  FLyww/
s

(mPass) (mPa-s) Pa \% mlL
1 48.5 45 3.5 889 4.2
2 46.0 44 2.0 911 6.6
3 54.0 50 4.0 929 34
4 53.5 50 3.5 912 13.5
5 48.0 45 4.0 962 2.0
6 49.5 46 3.5 844 3.8
7 49.5 47 2.5 820 13.0
8 47.5 45 2.5 809 13.0
9 42.5 35 7.5 853 10.5
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Table 3 Basic performance of the drilling fluid system
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Table 4 Experimental results of cuttings pollution

N4 AV/ PV/ YP/ Es/ FLuries
M (mPas) (mPass) Pa A\ mlL
AL 56 42 4 924
s 52 49 3 876 2.0

HEm o AV/ PV/ YP/ Es/ FLyrup)
/% (mPass) (mPaes) Pa A\ mlL
0 52 49 3 876 2.0
3 59 54 5 826 2.6
6 66 56 10 814 3.2
9 72 60 12 742 4.0
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Table 5 Properties of the high density oil based drilling fluid for Well Yang101h3—6

IR /m B /(geem ™) PV/(mPass) YP/Pa Gel/Pa Es/V FLiypy/mL
3327 2.15 40 7.5 2/7.5 1045 1.6
3657 2.17 45 8.5 1.5/7 1071 1.8
3867 2.18 47 5.5 1/4 950 2.2
4027 2.18 45 5.0 1/5 1055 2.0
4350 2.18 44 3.5 1/7 1103 2.0
4545 2.17 39 10.0 1/9.5 1159 2.2
4818 2.18 44 2.5 1/7.5 770 2.4
5095 2.18 52 3.0 1/5 685 2.0
5314 2.18 64 3.5 0.5/5.5 723 1.8
5601 2.18 63 5.5 1/6 723 1.8
5831 2.17 55 6.0 2/10 1237 2.6
6050 2.16 53 8.0 2/11.5 1194 2.4
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