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Key drilling technologies and applications for horizontal wells of continental shale oil in Qintong
Sag, Subei Basin
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China; 4. Chongqing Sanxia University of Science and Technology, Chongqing 404120, China)

Abstract: To address the technical challenges encountered in drilling operations at the QY 1 shale oil demonstration platform in the Qintong
Sag of the Subei Basin, including complex reservoir lithology, prone borehole instability, narrow safe drilling density window, and low rate of
penetration (ROP), this study developed a set of key supporting drilling technologies adapted to horizontal shale oil wells in the Qintong Sag
through research on wellbore structure optimization, high—performance water—based drilling fluid development, precision managed pressure
drilling (MPD), optimization of drilling speed—up tools, and drilling parameter optimization. Wellbore structure optimization was conducted.
(1) A drilling mode of “three—spud system with technical casing set to the V sub—-member of the second member of Funing Formation” was
established to effectively seal the unstable formations. (2) Based on the principle of “internal swelling control and external water invasion
prevention”, a high—performance water—based drilling fluid system SM—ShaleMud— Il was developed, which significantly enhanced the
inhibition, anti—collapse and plugging capabilities. (3) The second—generation modular precision managed pressure drilling technology was

introduced, and a dual early-warning mechanism of “micro—flow monitoring + pressure derivative analysis” was constructed to achieve
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precise closed—loop control of wellbore pressure. (4) By optimizing the selection of drill bits and downhole tools, matching with drilling
speed—up tools such as hydraulic oscillators and eccentric reamers for drilling, and combining the “four—high and one—low” design concept
with the Real-Time Operation Center (RTOC) decision support system for petroleum engineering, the drilling parameters were further
optimized. Field application results indicated that this supporting technology achieved remarkable outcomes in four wells of the QY1
platform. No borehole instability incidents occurred during the drilling process, and downhole complex faults were significantly reduced. The
average horizontal section length reached 1 716.5 m, representing an increase of 233.55 m compared with the previous period. The average
rate of penetration (ROP) increased to 15.83 m/h, an increase of 22.7% compared with the prior level. The average drilling cycle was
shortened to 48.6 days, a substantial reduction from the approximately 120 days recorded previously. Specifically, for well QY1-1S03HF, the
drilling cycle was only 40.25 days, and the ROP reached 18.44 m/h. This technology system has successfully realized the safe and efficient

drilling of continental shale oil in the Qintong Sag, providing crucial technical support and practical reference for the large—scale and

economical development of similar continental shale oil reservoirs in China.

Keywords: Qintong Sag; shale oil horizontal wells; wellbore stability; water—based drilling fluid; precision managed pressure
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Fig. 1 Schematic diagram of wellbore structure optimization
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Fig. 2 Uniaxial compressive strength of reservoir cores after

soaking in different fluids for 48 hours
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Table 3 Optimization of drilling parameters
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x4 QY1 FEHHBIESIT
Table 4 Drilling data statistics of QY1 platform
PiR=2 KB /m  FIEAW SPEIE A PUMES I/ (mh)  SEINUMESH/ (mh) SR RUA R JFIR &k
QY1HF 1158 68.03 8.64 RHE"S = i
QYI-1X03HF 1732 45.34 16.60 K3k ZIF R CREE
NFHET QY 1-2X05HF 1472 53.34 58.9 13.50 12.90 RHE"S —IF Kok
QY1-1S01HF 1704 50.96 15.04 RS =JF T RE
QY1-2S05HF 1350 76.86 10.70 MFEEFKIE = RHh
QY1-1X02HF 1535 54.01 18.12 K3 = T RE
QY1-1XO01HF 1713 52.63 11.87 K3 = To R4
e 48.6 15.83 .
QY1-1S02HF 1875 47.69 14.87 7K 3k =JF T RH
QY1-1S03HF 1743 40.25 18.44 p/ & = T K5
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VR PRUE T 321 S SR 58 5 -

4 ZEigHE

1) B B e 0T HA B 1 K A o BUREE K AR
T RGN 5 2 B 7 Y BN A A B A
g5k, SEOPRERIR YR . BTN EEK Sk R E
PO, B 3 TEAILER 4 7 KCLC+ 3R e i 351 ) + (o 4 K 3R
G W) B SMNP-2 (+ 40K FLI SMNR-1) -+ e 71 1 711
SMJH-1 (+F5-118 9% 77 SMLUB—E-+[# 438 7 7] SMSL-1) +
JECH LA 2 B 7 EMU-1, B & 1 38 T 95 Ik s X fili
AH AT 2 Y s P BB K JE Bl AR & SM—-ShaleMud-
.

2)QY 1V R Bl R " — R, R FH L Zlohg
PR AL I R G0, SEI 1 R I 228 TR 0 i P A S e
D S50 s ] AR A 1 T R T R 18 Vi s S U
9 MERR TR DU A AR TR BRI T, iR T H S
N, S R

3)QY LV & G A i 850 4 TF BB, TE A
TSI (e R E R BV B S
A I TR LR HEJE Bt o iy PDC & Sk A UsE
Je R AR R K 4R % , SE IR S 2
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TR DR SR R S (RTOC) X 45 1R Gk HER S5k
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