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Study on typical geological characteristics and production patterns of normal—pressure shale gas:
A case study of well LY1HF in Wulong block, southeastern Chongqing

GAO Yugiao?, WAN Jingya®, LU Bi*, GAO Quanfang'?, LI Shizhao

(1. State Key Laboratory of Shale Oil and Gas Enrichment Mechanisms and Efficient Development, Beijing 100083, China;
2. Research Institute of Exploration and Development, Sinopec East China Oil & Gas Company, Nanjing, Jiangsu 210000, China)

Abstract: China’s normal—pressure shale gas resources are widely distributed and hold significant potential, serving as one of the important
replacement areas for future reserve growth and production enhancement. Well LY1 in the Wulong block, located in the fold belt outside the
Sichuan Basin, is a typical normal—pressure shale gas well. It has been in continuous production for nearly 10 years, with a cumulative gas
production exceeding 40 000 x 10* m®. It is currently the normal—pressure shale gas well with the highest cumulative production outside the
basin, highlighting the promising exploration and development prospects of normal—pressure shale gas. Based on drilling, logging, seismic,
laboratory analysis, and fracturing test data from the Wulong area, this study systematically analyzed the geological characteristics of the
normal—pressure shale gas reservoir, clarified its production dynamics and flow mechanisms at different development stages, and deepened
the understanding of the main controlling factors of the enrichment and high productivity of normal—pressure shale gas. The results showed
that: (1) The thickness of high—quality shale in the Wufeng—Longmaxi Formation in the normal—pressure area of Wulong was approximately
32 m. Although slightly thinner than that in the overpressured area inside the basin, it still provided a favorable material foundation. The
reservoir exhibited favorable physical properties, with well-developed organic matter pores (pore diameters ranging from 2 to 50 nm) and
more developed microfractures than those inside the basin. Influenced by multi-stage tectonic movements, reservoir preservation conditions

were relatively poor. As a result, shale gas occurred mainly in an adsorbed state, and the total gas content was lower than that in the
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overpressured area inside the basin. The shale demonstrated a high brittleness index, and its mechanical properties were generally favorable
for subsequent fracturing stimulation. (2) Preservation conditions were the prerequisite for normal—pressure shale gas enrichment. The in—
situ stress field was the critical determinant for its high productivity. The complexity of the fracture network was the key to determining the
variations in single—well production. (3) The production of normal—pressure shale gas wells underwent three stages: controlled pressure flow
in the initial stage, enhanced drainage in the middle stage, and artificial lifting in the late stage. This process exhibited typical
characteristics, including a long drainage period, high flowback rate, low gas—liquid ratio, strong stable production capacity under low
pressure, and a gentle production decline. The research findings provide important theoretical value and practical guidance for deepening the
understanding of normal-pressure shale gas accumulation mechanisms, optimizing development technologies and strategies, and promoting
the expansion of China’s shale gas resources into normal—pressure areas.

Keywords: southeastern Chongging; Wulong block; Wufeng—Longmaxi Formation; normal—pressure shale gas; geological characteristics;
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Tectonic location of Wulong block in southeastern Chongqing and sedimentary facies column of well LY 1

R BT, A A iR B T DX GUA A B b 22
TN R (AT A R A TS R TR

2.2 TUEER4FE

S FIDC- AR AR T A R R, L — e —
BOOUEA )2 (2 B s A LA TICHLAL . A
X s, LY DR 00 B ML & & R ELA ()
oy, TR MLAL R B R R mE M LT B X
XF s R S A I X G AL R R T HLE R
INFETEIR I 22 5 IR XA WLFLFL IR EEA F 2~
50 nm, £ A7 WL X A T 10~200 nm (&l 4a B 4b) .
B IX ik LB EE A T 4.60%~5.50% (CF-3 4 4.95%)
BB N 0.034x10 wm* ([ de) , S A I XA Y . A
Oy WREE 5 i BE 4 3 AR (FMD 25 S 3= W], LY 1 )
BB R T TS N 3.0 £5/m, 2 BRAE By 54 2/
mo AHEET S P AR A MUK, 2 APk R (X 22 ) T
LR L FE TR AR & A HE T 1 A5 DURSIR, Ui
PR IREAIR, 12 SR TR s ) 2 k8 MEH
M TR B . A R DX [ P b 2 A N A A UK
A X A 50 PR SR U 5 , 96 TR e AR T AR, S B 4k
KRR BB AR



2026 4F
et H3M RIS 5 TR U SR e SRR R AR T 5T —— LA AR B B X B LY THF 34 ] 619

= S 3
5{@ %w WM
o En g
EE <= NM%
B IE 2
B S 23
S £]
© =
¥y § "3
E]THH,_\OO
Lr’s|
& E ‘
it = T I I 1 N T N H\\\‘H‘HHHHHHH\HH‘
28 .
Es' : % oo : °
+
<
= o
=<
s =
=1
<= ° "o El
+ - .
23 s
- K
0N . .
= - ) Il
Ho |
R IRl
X SN |
% o
\
i
ST
o | e L e et . .
~ S
g .
< -

U/Th

Filn

l_g

RENY%

[ [ L bt bttt by L Luas
[T

LE7Zi0

F% | By

0 — 80|0 ——80({0—100]0 —— 4| 14
AR R X B LY | T — e — B A IR

Fig. 2 Comprehensive stratigraphic column of Wufeng Formation to first member of Longmaxi Formation in well LY 1, Wulong block, southeastern Chongqing
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