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Drilling fluid wall protection for the comprehensive geological survey

Borehole LS01 for the Lingwu and Ciyaobao map sheets in Ningxia
HE Yuyun, WANG Famin

(Ningxia Nuclear Industry Geological Exploration Institute , Yinchuan Ningxia 750021, China)
Abstract: The L.S01 hole for comprehensive geological survey of Lingwu and Ciyaobao has a designed depth of 800. 00m.
During the drilling process, more than 200 meters of Quaternary unconsolidated loose strata was encountered, mainly gravel
(boulder)-coarse sand-medium sand-fine sand were interbeded. It was difficult to drill and protect the borehole wall, and
prone to have blockage and collapse incidents which made difficult coring. When entering the Tertiary system, the purple
mudstone of Qingshuiying formation was met, and the stratum was slippery and produced mud; when entering the
Cretaceous Yijun gravel formation, drilling encountered 365. 91m broken conglomerate, loose and broken, prone to leading
to sticking, high rotatory resistance, less footage per run, and slow advance. In reference to similar borehole drilling data
and formation conditions, the film-forming wall-protecting drilling fluid was finally adopted. During the drilling process, the
film-forming wall flushing fluid played a good role in drilling through multi-layers of complex strata and provided good wall
protection over the broken conglomerate hole section without falling stones and hole collapse accidents. The overall core
recovery rate reached 95. 89% , meeting the requirements of geological design, which saved casing material. The final hole
depth was 800. 00 meters, and the final hole diameter was 124. 00mm.
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Table 1 Lithology at Borehole LS01
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Fig.1 Structure of Borehole LSO1
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Fig.2 Interbedded gravel-fine sand-medium gravel-coarse sand cores
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Fig.3 Photos of mudstone core
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Fig.4 Photos of broken conglomerate core
CO BRI 5 7K 2 ph e M AR A P 3l 2 R . AL
T 243 m W ARG E&KZE K2 2.0 m?/h, ih ik

W R R,

(5) Gl /b i 0 V0 [P 45 38 45 o ol e VRV R A 7 ufle
Koo BlFLHEJZ A5 2% L Al ik B i L sk B e AR R
BRI B AR I A [ A5 A o T g
Yo B R A b AR MER HIAE 5 VLA T .
2.2 hRmE R

R AR AIE A 12 b DX LR e T, FF 8 T X 5k i
JOT Y R 408 BT K W 4 B 3 R FL it T B o e R fe
FHA% B0 BIE 5 23 BT L 2015 4F it T B4R )1 0 ZK - 1
AL A7 T2 1L AR TR o BB T I A5 BT e B R S
B Ak, SR FH 3 308 6K [ A o v R k0 AR R 2k R A
FLBE SR = 50, 8 T B AR AS . 2018 ARl T AR
JUSF Sk 7 B Al L o A7 T 8T G, SR P 3 K [
AR P PE TR HE 2 560 m % AR £LBE I3 2, e 0
FLo H TR X 2 5 4, N5 DU R M2 R R HL
FAHI s 1 2R M J2 5 A 3 P 194 e 0 800 20006 2 A [
b JZ 4 BE SR TR G, E T 43 R BIE A SR A L
B 2R A D T AR B 53 T A9F A1) 140 1l JE 47 B o ks
WHEAT R T 3% v DR L AT R 14 R 7K B i A A A
A, FEARVA I E R R B 5 B3 T R A
A IR R F) (GPNHD) R R # (GTQ M,

ST B A R R YA A R 45 A B 19 S AR AL
%2,

F2 BEPEMDERERPESLEANNETEMER

Table 2 Main functions of various additives in the film-forming

wall-protecting drilling fluid system
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Fig.5 “Heart protecting” effect of the film-forming

wall-protecting drilling fluid system
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