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Research on flushing fluid technology for shale oil and gas resources
survey well in key areas of Kuancheng Depression in Chengde

LIU Fengshuang, WANG Hao", YIN Fei, LIZequn, WANG Shuo, DING Zhanxun, LI Yunpeng,
ZHANG Shuai, SUN Hongju, LU Jianjun, LI Jiawei, WANG Shuqing, WANG Jianyu, LA Yaoyao

(Langfang Natural Resources Comprehensive Survey Center, China Geological Survey, Langfang Hebei 065000, China)

Abstract: The Well Jichengye-1 is located in Chengde City, Hebei Province, which is a small-diameter shale oil and
gas survey well, with a structural location in the Lujiagou syncline of the Kuancheng Depression in the Yanliao Rift
Trough of the Chengde Basin. The geological condition of the drilling project is extremely complex, with not only
water inflow and leakage problems, but also loose and fragmented carbon powder sandy shale in the Hongshuizhuang
Formation of the target layer, high montmorillonite content in the clay mineral composition, strong water sensitivity,
and poor wellbore stability. Drilling construction poses risks of collapse, leakage, and drill sticking, which puts high
demands on drilling technology and flushing fluid technology. In view of this, a detailed analysis was conducted on the
performance requirements of each well section for the flushing fluid in the encountered strata. A dedicated flushing fluid
system for Well Jichengye—1 was developed and formulated. Orthogonal experiments were conducted on the flushing
fluid ratio for the target shale layer, and the flushing fluid formula was determined as follows: water+3% Na-B+3%
(soil weight) Na,CO,+3% KHM+1% GPC+0.2% K-PAM+0.2% Na-CMC-+1.5% MSDS. Tailored flushing

Yris HHA:2024-12-26; 1 E HH#P:2025-02-13  DOI:10.12143/j.2tgc.2025.02.007

ESTE - [ 5T AR 3 5T A I AR DX A XA IR R ST (S5 : DD20240012)

F—1EE XX, T, W, 1988 AR A, TR, Hb 0T T ol , A S % TR HOR W 5% 5 45 BT A 3 b 4 iR B T T B X B g% 93 5,
2540528899@qq.com

WASIEE B, 50, DU, 1999 4R 28, AR, i ot TR % oll, B, M B 8 TR £l R IF 5 54 B0 A0 S 49 Jie 7 719 7 BH DX T B % 935,
wanghaol99903@163.com,

SIS RO, F iy, I % 2 R T k) B ol DX D0 i R IR A A i B R BT ST B PR TR, 2025, 52(2) : 51-58.
LIU Fengshuang, WANG Hao, YIN Fei, et al. Research on flushing fluid technology for shale oil and gas resources survey well in key
areas of Kuancheng Depression in Chengde[J]. Drilling Engineering, 2025,52(2) : 51-58.



52 BhiR T 7

202543 H

fluid maintenance measures were carried out, which has good application results in the actual drilling process, and can

provide reference for similar drilling projects.

Key words: shale oil and gas; small-diameter oil and gas survey well; water-sensitive formation; broken strata; flushing

fluid technology
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Fig.2 Pebbles in covering layer
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Fig.3 Analysis results of clay minerals in the

Hongshuizhuang Formation
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Table 1 Performance parameters of flushing fluid No.1~4 inWell Jichengye-1

e S W/ (kg ) WWEE(RR) /s AV/(mPass) PV/(mPass) YP/Pa  YP/PV  FL/[mL-(30 min)"]
jCc-1 1.04 35 37.28 19.31 9.08 0.47 8
JC-2 1.03 31 29.80 17.10 8.38 0.49 9
jCc-3 1.01 29 31.28 26.36 7.91 0.39 10
JC-4 1.03 32 35.74 21.78 8.93 0.41 8
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Table 2 Design for L9 orthogonal experiment
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Table 3 Orthogonal test results
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AL v .
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1% 2 1 0.1 0.1 11.6
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3% 2 3 0.3 0.3 8.3
4% 3 1 0.2 0.3 11.1
5% 3 2 0.3 0.1 8.8
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Fig.4 Influence of different addition on water loss
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Table 4 Performance parameters of flushing
fluid No.5 for Well Jichengye-1

B % K
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I 2R (R /s 36
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FL/[mL- (30 min) '] 4.8
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Table 5 Expansion of target shale under

different immersion media
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Fig.5 Schematic diagram of mud pit layout
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