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Geological Guidance Technology for Directional Drilling of Horizontal Wells in
the Qingshankou Formation in the Southern Songliao Basin

WANG Cunsheng"” , WANG Pan', ZHANG Ying', YAN Qiaojie', WANG An', LIAN Xiaoliang', ZHANG Yuqing’
(1. Geological Research Center, Research Institute of Eastern Geophysical Company, PetroChina, Zhuozhou 071000, Heber,
China; 2. Daqing Geophysical Exploration Branch, China National Petroleum Corporation, Daging 163000, Heilongjiang, China)

Abstract; Industrial oil flows have been obtained from multiple wells in the Qing—1 Member of the southern Songliao Basin,
thereby demonstrating the favorable exploration potential of the Qingshankou Formation in this region. Braided river delta front
facies deposits primarily characterize the Qing—1 Member. As the principal target for shale oil exploration, it serves as a main
interval for developing high—quality hydrocarbon source rocks. Previous research has identified two main models for the shale
reservoirs in the Qing—1 Member. Among these, the thin sandstone—type shale oil reservoirs typically feature individual sand
bodies with thicknesses of 2—5 meters, with the primary near—term exploration target. Through the development of conventional
vertical wells, these thin sand layers have proven challenging to exploit economically. It can be indicated that horizontal wells
offer the optimal solution for achieving economic viability in this research. With the combination of drilling data and seismic da-
ta, this study utilizes the waveform—indicated inversion method to conduct detailed reservoir characterization. A high—precision

velocity model is built with a multi—marker layer and a stepwise constraint approach. Time—domain seismic sections is trans-
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formed into depth—domain sections by utilizing time—depth conversion technology. These technological advancements substan-

tially improved both the reservoir encounter rate and the pay zone penetration rate for horizontal wells targeting thin sand layers,

effectively propelling the exploration and development endeavors of the Qing—1 Member in the southern Songliao Basin forward.

Keywords: Qingshankou Formation; shale oil drilling; layer—by—layer constraint model ; horizontal wells; geological orienta-

tion; southern Songliao Basin
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Fig.1 Structural division map of sub—units in the Songliao Basin

1.2 WHRERXMZEHFE

T L U A 30 2 6 T T 34 B Tk LA oK E
KR KB W ZE B, R &7 T AT ) KA L T
FER, SR Z Ty T T P ] R B A, L
P TORRAR 35 s e T 3% b 8 A 0 A 225 8 IR sk
KOG S i vy 2 OB AE ] i R L X 2R 5 1Y
WAk (7 HEAREE 2024 ) o WAL A M R L A DT
FRSZ V4 1 40 05 R P 3505 A D5 e, Sy > BRI — R W DT RRRE
3 UIRE M RO TUA P BB b A DO, EE TR
AHAERIRIT = F N AT 2 AR DUAR (2210 ,2022) . I H 2
— BT AZE D) T — R KA W=, Bofdi 75 1L 4
— B A R Z M E IR R TR R,
AU )25 I AR S )2 &R o R R
R RAE A (Feng et al., 2010) (E2), HIHH4H—
BRI AR E R T 40 m, JR i Hu X 5k 5] 120 m, A HLE
LT RN B AR 32, & i E 5 (Toc HZA M1 % ~
6 %;(S,+S,) FHI{H 7.06 mg/g; R, fHAYEFE H0.7 % ~
1 %), THA R I 5, fEE R BEAR K, 2 90x10* v/
km® ~400x 10" t/km® , B fdi F L1 1 20 R U553 7 7 6 1 5%
M ( ZE105E , 20185 JE 4R 2% %, 2019 T FI R4 2019 R 4K
45,2022 X1 DA AR, 2023)



¥408 H3W TEAF 355 ANT Z g SR L 10 2H 7K S 5 1) B Rt o S i) R - 299 -
= GR(API) RLLD AC | [ 'S
o = 50 —— 160 0 -2 19| 490 G 19 EREE I Be
& | B4l
VR T Y T B 4 N
HeAMEFEd KOS
. YR s R A T
HlV Hik: X KE HEW
— FrHE.
12
I
I T 1L VA B
FITER T 1Y v
AN IR e 5 AN B T
MERAEZHERE: T
AR B | m I
Fam R
v
o EEE RS, A6,
g I KERE S KO, KA
B %i’;}%ﬁ’}‘% I E I

EvsEars EE vy D v: B WO RS AW AWMT A%k

2 MITRMEIELOAEKE

Fig.2 Stratigraphic map of the first member of the Qingshankou Section
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Fig.3 Schematic diagram of the shale oil reservoir in the southern Songliao Basin
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Fig.4 Projection of the actual drilling trajectory onto a time—domain seismic section


















