Zib S EEEID

OIL & GAS GEOLOGY

FaE H2 2020 4F 4 A

X EHS:0253 -9985(2020)02 - 0434 - 08

R A E AR SR EBEXERA

Exa' s W HER LR 4!
(1. P EAL AR ZF7E B, JLET 1000835 2. WhFE A ik T A A R A A, b 5T 100728)

doi:10. 11743/0gg20200219

BE.FESBREL AR GRREEFE, B G A ER 29.3 x10° t, B, 2 fk o of B i S B35 70 & Fo v S48 6% b 75 09 B4R
Mo WTHRES 500 m BB 3k & 4 R R R AR R SR S AR BTN A, K R 5 38 e R AR, BOR E
RAXH 15.9% , X m @I R B R R EM, 2R LFNHARE LR, W RORYEH L HFTARE EREIREREERS
RBRERFIEAR LU A BEENHERE T 2%, ot LRE R K E2.3%, X RE AERERAELFEHETKELAEE
R o

SRR : B K AT 5 4 0 B o B 5 AR R 3k o e AR R Rl E

HE S XS TE32T SCHERARIRED : A

Key technologies for EOR in fractured-vuggy carbonate reservoirs
Kang Zhijiang' ,Li Yang’,Ji Bingyu',Zhang Yun'

(1. Petroleum Exploration and Production Research Institute ,SINOPEC , Beijing 100083 , China ;2. SINOPEC , Beijing 100728 , China)

Abstract ; China is rich in fractured-vuggy carbonate oil reserves , with proved reserves in place of 29.3 x 10° t,which has
become an important target for Chinas hydrocarbon exploration and development, and important contributor for the in-
crease of reserves and production. Due to the low reservoir and fluid description accuracy,the variation in flow patterns,
and the difficulty to predict flow pattern by simulation of carbonate fractured-vuggy reservoirs in a burial depth of 6500m,
the transverse flow in water injection is prone to cause abrupt watered-out wells, resulting in a low recovery rate of only
14.9%. Development and production in such reservoirs are a world-class problem. After many years of research and prac-
tice ,we developed a series of technologies to enhance oil recovery, including geophysical description, geological model-
ing ,water and gas injection,and acid fracturing. The developed STOOIP has increased 42% with an EOR ( enhanced oil
recovery ) of 2.3 percent in the structural units tested with the new technologies ,which are applicable to the development
of similar deep or ultra-deep reservoirs with strong heterogeneity.
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Fig.2 Large-scale fractured-vuggy migration imaging in different frequency bands

a. 4Bt ;b. 5-10 -15 =20 Hz; c. 20 —30 —35 —40Hz;d. 50 - 55 - 60 — 65Hz
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Fig.3 Geological models of surface karst(a) ,underground river(b) ,and fault-controlled reservoir(c)
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