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Conversion Technology of Synthetic Based Drilling Fluid in Open Hole in
Block Tuo 826, Shengli Oilfield
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Dongying, Shandong, 257064, China)

Abstract: During the drilling of Block Tuo 826 in the Shengli Oilfield, synthetic based drilling fluid
should be used to protect the reservoir, but one more technical casing must be used for drilling fluid con-
version. In order to avoid running another technical casing and reduce drilling costs, the conversion tech-
nology of synthetic based drilling fluid in open hole was researched. Based on the basic formula of synthetic
based drilling fluid, a formula of plugging synthetic based drilling fluid was determined by optimizing the
amount of oil based plugging material DF-1. And combined with field operation technologies, the conver-
sion technology of synthetic based drilling fluid in open hole was developed. Evaluation was conducted on
the plugging capacity and anti-contamination capacity of the plugging synthetic based drilling fluid and its
effect on water based mud cake by means of visual sand-bed test, plugging capacity test, anti-contamina-
tion test and filter cake breaking test. It was shown that its pressure bearing capacity was over 7.5 MPa.
When the invasion amount of the cuttings, well site water, water base drilling fluid and spacer? fluid
reached 15% , its rheological property and electrical stability could also meet the design requirements. And
this system could improve the quality of the existing cake by means of compression. The technology was
successfully applied in 3 wells in Block Tuo 826 and the goals of wellbore stability and reservoir protection
were realized. It was shown that the conversion of synthetic based drilling fluid in open hole was feasible.
Based on this technology, drilling cost could be reduced significantly.

Key words: open hole; synthetic based drilling fluid; drilling fluid conversion; drilling fluid perform-
ance; Block Tuo 826; Shengli Oilfield
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Table 1 Composition and function of oil-base plugging mate-

rial DF-1
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Table 2 Effect of plugging material DF-1 on the properties of drilling fluids

DF-1 Jindt, P FIFFE/ APIIE WEEEIEL @/ IV R/ s/ WAL/
% (mPa * s) i /mL it /mL Pa (mPa + ) Pa \
Z AL 30 1.5 5.0 2.5/3.0 20 8.0 470
’ EA A 32 1.2 4.8 3.0/4.0 22 8.0 480
Z AL 31 0.5 4.0 2.5/3.0 21 8.0 472
>0 AR 33 0.5 3.7 3.0/4.0 24 8.5 185
Z AL 32 0 3.5 2.5/3.5 22 8.0 475
Y EA A 35 0 3.2 3.0/5.0 26 9.0 483
AT 32 0 2.5 3.0/4.0 23 8.5 480
o AR 35 0 2.0 1.0/6.0 28 9.0 189
AT 33 0 2.0 3.0/4.0 25 10.0 475
100 A A 36 0 1.8 5.0/6.0 29 10.0 483
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Table 3 Results of plugging capacity tests
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Table 4 Pressure bearing capacity test results of drilling fluids
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Fig. 1 Comparison of the filter cake before and after im-
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Fig. 2 Comparison of filter cake before and after

the medium pressure filtration test
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Table 5 Anti cuttings contamination experimental results of synthetic based drilling fluid

HEIE, 0 RWHEE/ (mPa - ) WK /mL PR /mm #UI/Pa BRI/ (mPa - ) FU1J1/Pa BEFLHE/V
0 33 0 0.1 3/4 25 8 475
5.0 35 0 0.1 41/6 26 9 460
10.0 38 0 0.1 5/8 30 8 437
15.0 43 0 0.1 6/11 33 7 415
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Table 6 Anti water contamination experimental results of synthetic based drilling fluid

Kmd, Y RWHE/(mPa ) WEKE/mL JEVFEE/mm §UI0/Pa BMERE/ (mPa-s)  FHYIJ1/Pa BEFLEIE/V
0 33 0 0.1 3.0/4.0 25 8 475
5.0 34 0 0.1 3.5/4.0 26 8 440
10.0 35 0 0.1 4.0/4.0 27 9 450
15.0 37 0 0.1 3.5/4.0 28 9 480
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Table 7 Anti water-base drilling fluid contamination experimental results of synthetic based drilling fluid

IRFEREF RN, 6 RWFE/ (mPa » s)  JEKE/mL JEBHEE/mm §#0J)/Pa WWEREL/(mPa+ ) FYJ/Pa BFLAIE/V
0 33 0 0.1 3.0/4.0 25 8.0 475
5.0 32 0 0.1 3.0/4.0 25 7.0 450
10.0 28 0 0.1 2.5/3.5 23 6.5 430
15.0 29 0 0.1 2.5/3.5 24 6.0 415
20.0 31 0 0.1 2.5/3.5 24 6.5 420
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Table 8 Anti spacer fluid contamination experimental results of synthetic based drilling fluid

PRSI, 0 RMBEE/ (mPa » o) JEKH/mL WRPHRE/mm  #VIJ)/Pa BHERE/(mPa-s) 3U1J1/Pa BIALHMIE/V
0 33 0 0.1 3.0/4.0 25 8.0 475
5.0 34 0 0.1 3.0/4.0 25 8.5 456
10.0 36 0 0.1 3.0/4.0 27 9.0 430
15.0 39 0 0.1 3.5/4.0 30 9.0 415
20.0 40 0 0.1 3.5/4.5 30 9.5 407
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