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Drilling fluid wall protection technology for loose and fractured strata in
the Shenjing exploration area in Zhongwei City, Ningxia

HE Yuyun, LI Yuan, XIE Feng, XUE Shanjiang
(Ningzia Nuclear Geological Survey Institute, Yinchuan Ningzia 750021, China)

Absract: At the initial stage of drilling in the coal resource exploration project of the Shenjing exploration area in
Zhongwei City, Ningxia, the complexity of the geological conditions, characterized by loose, fractured, and
loss-prone strata, presented significant challenges in borehole wall stabilization. This led to substandard core recovery
rates, reduced construction efficiency, and increased costs, with the drilling rig's monthly efficiency reaching only 353
m. By analyzing the geotechnical engineering characteristics and rock physical-mechanical properties of the exploration
area, adjustments were made to the construction techniques and drilling parameters. The drilling fluid formula was
optimized, and a low-solid-phase polymer film-forming wall stabilization drilling fluid system was adopted. These
measures improved both the wall stabilization and core protection effectiveness of the drilling fluid. The filtration loss of
the drilling fluid decreased from 25 mL/30 min to 9 mL/30 min, a reduction of 64%. The average core recovery rate
increased from 53% to 84.41%, an improvement of 31.41%. The average monthly rig efficiency increased to 757.87
m, an increase of 115%. Subsequent construction of 9 boreholes proceeded smoothly, achieving a cumulative drilling
footage of 4774.6 m. This experience provides a valuable reference for drilling in similar regions.

Key words: core drilling; loose and fractured strata; film-forming wall-protection drilling fluid; borehole wall protection
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Fig.1 Loose and fragmented cores
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Table 2 Engineering geological classification of the rock and soils
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Table 3 Test results of true density and apparent density

of rocks in the coal seam roof and floor
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Table 4 Porosity of various rocks in the roof

and floor of mined-out coal seams
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Table 5 Performance parameters of the low-solid-phase polymer film-forming drilling fluid
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Table 6 Comparison of the drilling fluid performance parameters before and after improvement
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Fig.2 Core and borehole wall protection effect
of the low-solid-phase polymer film-forming
drilling fluid system
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Table 7 Core recovery rate of the boreholes after optimization

FAHUE 2 A B 1 2 )2
:‘FL % ML VYA %7 2L VYA %7 IS ad == 7A 327 2L VIRYA 327 ISad == 74 327 ﬁﬁg&%”
BT EROR A/ 00 BT EROR IR/ U0 SEBRoR IR/ %0 WK RIRE/ 0 SBR R IR/ Y
KT101 A R 60 F /50 Z, 70 F /60 Z, 86.80 H
KT203 ENEEEN 60 H /50 Z, 70 5 /60 Z, 87.10 H
KT204 N EAN 60 H1 /50 2 701 /60 2 84.07 Gl
KT205 AE R 60 /1 /50 2. 70§ /60 2 86.90 il
KT302 AR 60 F /50 Z, 70 F /60 Z, 87.46 i
KT303 A SR 60 F /50 Z, 70 5 /60 Z 89.30 H
KT402 A B R 60 11 /50 2 701 /60 2 78.11 Gl
KT502 AT SR 60 H1 /50 2 70H1 /60 2 85.02 il
110 AR 60 F /50 Z, 701 /60 2 73.89 i
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Table 8 Construction efficiency of the boreholes after optimization
L5 BT LR /m KALFLER /m Jiti TR % /d FHaABME/ (m-50
KT101 520 538.87 26 621.77
KT203 470 505.10 22 688.77
KT204 532 537.12 24 671.40
KT205 608 620.81 23 809.75
KT302 476 493.89 21 705.56
KT303 560 561.77 20 842.66
KT402 525 454.85 17 802.68
KT502 670 649.88 17 1146.85
110 380 412.31 19 651.02
it 4741 4774.6 189 757.87
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Table 9 The drilling costs statistical analysis
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#/d It B/ o0 B3 /on #t/oc A6 A/(Gtem?t)
S302 931.60 79 79200 69700 323000 151580 97528 23900 744908 800.12
KT101 538.87 26 23000 28500 10660 44320 37500 15650 156630
KT203 505.10 22 21350 24360 90200 41380 37150 14650 226090
KT204 537.12 24 22300 27650 98400 44100 37850 13250 240550
KT205 620.81 23 24560 28650 94300 48530 39750 14350 247140
KT302 493.89 21 22650 27430 96100 39500 36200 13260 232140 410.75
KT303 561.77 20 21450 25390 82000 41360 35500 13630 216330
KT402 454.85 17 16580 24540 69700 40560 32300 14300 194980
KT502 649.88 17 16590 27300 69700 46520 32300 15650 205060
110 412.31 19 17260 21540 77900 35200 32850 8500 190250
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drilling construction site
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