43K F 1M
OIL & GAS EXPLORATION AND DEVELOPMENT 103

E

|'|
’

T R AL Pl AR PR 2 T ek BR R et
SR I IK 5K %) e

5K AR &
FEALEERERSDASERTZMRE, [ BE 610041

H EsBRSEABEKEAEAREEAR, FAARFEERE BENL TN KENYH
LT, HRATINK AL EMERBEAAR BB BRLERFFE KRG ZEFEREX 2 H
TREA FBEREAMEHABER, SRR KBARM R T HAEEEMN T, FRETH
AEAHAERESE KKK E3 A ANBENLZRMEE T EEN, 6B FEH
PR EENERREE T ABEENE, BREN. AREARHA AR B AN A FERE SR
ERBEFHXZIBEREAAAFEINAERREEEN AR, LHAREAAATE
FRA%E R RA ?LFWJFE'JII REFE, 3EFARERRAEAKRFNEFRRETH ALY
HAFREBEENRSG, ARRRNFAREARBR S LA ERERKEHAEEERENL, T HE X
A5 BRI KR 3%1@7“‘%%&7!(%”&0

KW B 5 R B E S KB E; B AXE

DOT:10. 3969/ j. issn. 1006-5539. 2025. 01. 014

Water control strategies for carbonate gas reservoirs with different interlayer
distributions based on the “production-intrusion balance”

ZHANG Mingdi
Exploration and Production Research Institute, Sinopec Southwest Oil and Gas Company, Chengdu, Sichuan, 610041, China

Abstract; Understanding the water intrusion patterns in carbonate reservoirs poses significant
challenges, complicating the scientific management of water-producing gas wells, and assessing the impact of
interlayer development on water intrusion is difficult. Focusing on the Changxing Formation gas reservoir
lower structural aquifer in Yuanba, this study classifies water-producing wells into three types: non-interlayer
type, semi-permeable interlayer type, and semi-sealed interlayer type, based on permeability differences and
water production dynamics. By integrating material balance for water-driven gas reservoirs and numerical
simulation methods, differential allocation schemes for typical water-producing wells were simulated across
three stages: elastic gas drive, water body replenishment, and simultaneous gas-water production. Combining
experimental, dynamic analysis, and numerical simulation results, strategies for water intrusion control are
proposed. Results indicate that for non-interlayer type gas wells, attention should be paid to the relationship
between water cone velocity and production allocation during the elastic gas drive stage. Semi-permeable

interlayer type gas wells need to identify the critical allocation for water cone breakthrough. Semi-sealed
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interlayer type gas wells need to determine the critical allocation for water cone bypassing the interlayer. In

the simultaneous gas-water production stage, all three types of interlayer gas wells benefit from identifying the

“production-intrusion balance” point to enhance recovery efficiency. This study is of significant importance

for water control and mitigation in carbonate gas reservoirs with interlayers, providing theoretical references

and technical guidance for the exploration and development of gas reservoirs of the same nature.

Keywords: Carbonate rock; Bottom water gas reservoir; Interlayer; Net water intrusion; Water

control strategies
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Fig.1 Bar chart of changes in the number of production wells

in the Yuanba Changxing Formation gas reservoir
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recovery degree in Yuanba Changxing Formation gas reservoir
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Fig.3 Diagram of the relationship between water breakthrough time

and recovery degree in the Yuanba Changxing Formation gas reservoir
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Fig. 10 Water control measures for gas wells without inter-layer
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