W EKFUMDE AL 2025 4F

110 PETROLEUM RESERVOIR EVALUATION AND DEVELOPMENT 5L 1M

SIAME: SIE R, AVEC I, ST, 45 . FIFARE th 2R RLIBR B & R AL (L 2 IR HLERL]. S RO 5 TF %, 2025, 15(1): 110-115.
MA Peishen, SUN Yili, SHU Zheng, et al. Study on variation in decline rate with water cut using relative permeability curves[J]. Petroleum
Reservoir Evaluation and Development, 2025, 15(1): 110-115.

DOI: 10.13809/j.cnki.cn32-1825/te.2025.01.014

FIHESHERREREBIKEREULEDNINE

Lagw' WEW, T BKERE 4 BLK BLEKELF B
(1. W E G AT R T A BRI R WF5E B, I RS B PH 474780 ;2. VU RS A TR I ST L JiT A T 8 T 4 | 3 s s,
VI BE#R 6105005 3. HP A AT g il FH 2328 B R —) i R R BH 474780)

WE:NRRMEFRLABRF ARG AKERR T ERBENTLEN. XTHBHE FETRRE A EAE SAkE=H2
B XA, ELTERTHENAETHREES KRN AR, REHMEE MR Z S Z i BSHAT LA 0N, ARERE
W EERFENERAGT X KEMEEREZRBEE RAKERENLERD ., ZREHESKEN EAZND %
BN, LHRFE G RMHEEREL KR, Eyﬁaﬁ%&%%ﬁ? FEE B E KN EE b SRR B oA /N T T R R
BOERABLEDHRABERENSHEHFESN, A2 THNEELAENEMLR, AHTES AT AAENEHEE,
KR B AR R

KR E B S ek E AR EA R RREE

FESES TE34 XRRFRIZAG : A

Study on variation in decline rate with water cut using relative permeability curves
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Abstract: To investigate the variation of production decline rate at different water cut stages during oilfield development, this study explored
the relationship between decline rate, water cut rise rate, and water cut based on relative permeability curves. The relationship between
decline rate and water cut under injection—production balance conditions was established, followed by computational analyses on a thick oil
reservoir Z and a multi—layer oil reservoir S. The results showed that, under ideal injection—production balance conditions, the decline rate at
a certain water cut stage was jointly influenced by liquid production rate and irreducible water saturation. The decline rate exhibited a
parabolic trend with increasing water cut and was proportional to the liquid production rate. For a given reservoir under known conditions,
the magnitude of the production decline rate was primarily determined by the liquid production rate and could be controlled by adjusting
parameters such as well spacing density and the ratio of injection to production wells, which affected the liquid production rate. By
establishing the relationship between decline rate and water cut, factors influencing production decline are clarified, providing a basis for
strategies to mitigate production decline.
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Fig. 1 Typical oil-water relative permeability curves

for reservoirs
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Fig. 2 Relationship between oil-water relative permeability ratio

and water saturation
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and water saturation for thick oil reservoir Z
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Fig. 6 Theoretical relationship curves and actual decline rate
between decline rate and water cut under different liquid

production rates for thick oil reservoir Z
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