ZibSHKEE IS

a4 HS5 W OIL & GAS GEOLOGY 2023 4E 10 A

XEHRES:0253 - 9985(2023)05 - 1290 - 10 doi: 10. 11743/0g¢g20230517

iR = 4 1T BY ph 7K 7 [B) S A R A2 sE Tl e AR

R KA KRR TES S E 00 Ak
(1. W EA AR AR R AFFERE , JL AT 10220652, HrE M S K2k (R0 HEHLERE , 1AL B 430074 ]

FEE R R &R A B Bk 2 25 i B & M T A 2 s VR E ) DR R Y e R A R IR A B AR AR U R LA B e ]
FRTMNEAFER . ZTR FIABELELLELH HEMUELI N ERA, 8 s R I F 0L BN T AL o 2L &
EFRHARESE, EAFFERRE A TN, AARERZNLEARESLENRAZ BHEREHEN, XRARNKEI TS
ERMEEES R ARG RE, WEE RGBT E LR EEE R AR 2T 0], 8RN 20 Avf SLAAER = %A
BREEGRADSHARENERERN A AR EEE R ALY, & mE B B RO R RE W55 5 4 Bl oy £ Z@ g, 0
WA AW RER, FH BN LR MER, R nAEREA B E, FFRRRMEZ & A B 4w S RE KRR FHE
AARANESFENL,

KB BAFN; L ERMA A LR MEL BB A 2R R AR A M E BT B E AR M

FEHES TE344 XEkARIZED : A

Intelligent prediction of inter-well connectivity path in deep
fractured-vuggy reservoirs
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Abstract: Deep fractured-vuggy carbonate reservoirs, usually a result of multi-stage tectonic movements and paleo-karst
modification, are complex in structure and strong in heterogeneity. Conventional connectivity identification methods,
primarily based on clastic rock reservoirs, are not suitable for carbonate reservoirs. This research aims to realize an
automatic evaluation of inter-well connectivity by studying static and dynamic data and incorporating techniques such as
multifractal and curve similarity analyses into the evaluation. These techniques can be employed to extract characteristic
dynamic parameters and detect response level of neighboring wells under different mechanisms. Deep residual networks
are used to integrate multi-attribute seismic data for characterizing the spatial structure of reservoirs. Additionally,
reinforcement learning and multi-objective algorithms are also employed to automatically search for three-dimensional
connectivity paths. Extracted dynamic response features and the distribution patterns of three-dimensional connectivity
paths in typical fracture-cavity units in the Tahe oilfield with different karst backgrounds demonstrate that the fracture
network serves as the primary communication channel among wells in weathered crust karst, exhibiting good multi-
directional connectivity. The main and secondary faults are the primary channels connecting between wells within fault-
controlled karst oil reservoirs, forming a strip-like connectivity pattern along the faults. The connectivity of paleo-
underground river karst along multiple layers of underground river networks with local filling and collapse exhibiting
segmental characteristics. The research results are of guiding significance for exploring remaining oil and enhancing
recovery of deep fractured-vuggy reservoirs.
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Fig. 1 Schematic diagram showing the connectivity

judgment procedure
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Table 3 Dynamic characteristic parameters of TK603CH-
S67 well pair, Tahe Oilfield
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