31 H3H WO oM o5 Ok k% Vol.31, No.3
202445 H Petroleum Geology and Recovery Efficiency May 2024

5 A EAEER, X, AMA [, 55 228 RAEZ B AR B R AT FE LT ] 3 O 5 2R W3R, 2024, 31(3) 1 42-53.
WANG Zuochen, LIU Huiqing, SUN Zhiguo, et al. Study on characterization of interlayer heterogeneity in commingling production
reservoirs[ J].Petroleum Geology and Recovery Efficiency,2024,31(3):42-53.

% B & X il = B IEH BRI R

TARG T AMA R, AR R
(LA AR 27 (L350 ) U S 5 A S5 %, 1022495 2. o 47 A RS L 4328 ) 4G
IR M 2565045 3. il £ [E) A S IS ML 4 7] KEHE 300459)

-~y

FEE I BEZ 28 R IT A AL 100 ek ™ H ) J2 1) 2 TR, YA f i 2 2 () e 249 JB P 2 g R 2 1) T ) R A O . A 28 05 1
S AR 22 AV AR 2 e FH A T B, (EHCTE T A s P v AN T o 0 X — R, sz RSB AL vk R TR e T
JEBACZETTIEIT JE AVERTTE o WP R B WA 2507 TR R AR AR TR 55 0T A BOR AR AN R, (57 SR R AR IX 8] A T 2%
R A R R 5 TR, Y948 28 R BUHAEIT , I RIS TF R RCR AT R0 AL G T o AR AL . R, X8 A8 2807 12
AT THBIE IR AHEIE T BT i T 4 SN S 30 K R B0 TE . SEER 45 R R B IE 5 R 188 24 R B U X ]
AR K BT R RO 5 9848 25 R B AR SR W 0 . SRR T B IE RIS, KL-A X848 2% R B RYCRA L R EUN
0.48 3 %2 0.87 ,KL-B DXAHJC R EUM 0.74 384 22 0.87 , ] ULJZ () A 24 ST 5 JF S g b X A DG Jl 35484

KR ZRER SRR U I8 250785 s it KL il I JF & 4645

X EHS:1009-9603(2024)03-0042-12 DOI:10.13673/j.pgre.202304011
HEHES TE32 T ERERIRAD : A

Study on characterization of interlayer heterogeneity in commingling
production reservoirs

WANG Zuochen', LIU Huiging', SUN Zhiguo®, WANG Yuejie'*,LUO Chen',PAN Yue'
(1.State Key Laboratory of Petroleum Resources and Prospecting, China University of Petroleum ( Beijing) , Beijing City,
102249, China; 2.Chunliang Oil Production Plant, Shengli Oilfield Company, SINOPEC, Binzhou City, Shandong
Province, 256504, China; 3.Pengbo Operating Company , CNOOC (China) Co.,Ltd., Tianjin City, 300459, China)

Abstract: Accurate characterization of interlayer heterogeneity is the key to solving the problem of severe interlayer disturbances
caused by large well sections in commingling production reservoir. The numerical applicability of the Lorenz method in develop-
ment field is investigated by experiments and reservoir engineering theories because it is the most commonly employed method for
describing interlayer heterogeneity, but its applicability remains uncertain. The study reveals that the Lorenz method’s characteriza-
tion of the heterogeneity has a weak correlation with development effects, exerting significant influence on development effects
only within a localized sensitive range. Additionally, curve shape also affects development effects when Lorenz coefficients are
equal, but traditional methods are ineffective in capturing this phenomenon. Consequently, a modification to the Lorenz method is
introduced, followed by physical simulation experiments and validation with oilfield data. Experimental results demonstrate that the
modification significantly broadens the sensitive ranges of Lorenz coefficients, leading to a substantial enhancement in the correla-

tion between waterflooding development effects and Lorenz coefficients. Example applications show that the correlation coefficient
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between the Lorenz coefficients after the modification and recovery factors increases from 0.48 to 0.87 in the KL-A area and from

0.74 to 0.87 in the KL-B area. This highlights a significant enhancement in the correlation between interlayer heterogeneity and de-

velopment indicators.

Key words: commingling production;interlayer heterogeneity ; Lorentz method ; Bohai KL Oilfield ; development indicator
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