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Development characteristics of typical bottom water gas reservoirs
and enlightenment of suitable development countermeasures
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Abstract: The gas reservoirs of the second Member of Dengying Formation both in Gaoshiti-Moxi area and Taihe gas area
have strong heterogeneity and multi-scale fractures and pores (caves) , showing the characteristics of fracture—cavity gas
reservoirs with bottom water. It is difficult to develop such reservoirs due to the rapid intrusion of bottom water along the
fractures and caves and no effective technologies for reference. In order to scientifically develop such fractured gas reser-
voirs with bottom water and provide technical reference for other gas reservoirs with bottom water, this paper takes the de-
velopment characteristics of typical gas reservoirs bottom with water both in China and abroad as the research object, deep-
ly analyzes the development status, geological characteristics and development technologies of various gas reservoirs with
bottom water, clarifies the main controlling factors affecting the the reservoir recovery and summarizes the technologies for
controlling water in the reservoirs. In addition, the paper puts forward appropriate strategies for developing fracture—cavity
bottom water gas reservoirs with strong heterogeneity. The study found that the the fractures, interlayers and water energy
are the main geological factors that affect the development effect of the reservoirs. Furthermore, the reservoir recovery can

be improved by deepening the understanding of gas reservoir characteristics. Reasonable technical technologies can slow
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down non—uniform bottom water intrusion. Balanced production is the key to realizing the efficient development of fracture—

cavily gas reservoirs with bottom water. Specific technical strategies are as follows. (DThe distribution law of fractures and

caves in the reservoirs shall be precisely depicted by a well-seismic combination, and the understanding of the geological

characteristics of the reservoirs shall be continuously deepened under dynamic and static conditions. 2 The reasonable

technical limits shall be made to strengthen the monitoring and management of the reservoirs. 3 The prediction and simula-

tion systems for the water intrusion in the reservoirs shall be constructed to develop a water control strategy for the whole

life cycle of the reservoirs.

Key words: bottom water gas reservoir; water intrusion risk ; development characteristics ; geological characteristics ; water

control measures ; technical countermeasures
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Tablel  Geological characteristics of typical gas reservoirs with bottom water both in China and abroad
AH firfe MR/ " WEE TS MR ARUR fift)z fifi % fLB B
E2S Hux. m At C  MPa 10°m® J¥/m Al 2 [H] BE1% mD
Beaver River %K 2674 [Z# 178 402 413 AL kAL 3:5(59f) K;:E(z)jgo
Frigg W 1785 W 61 198 2438 10~160 FLER Y R 27~32 900~4 000
Kaybob South  JI%EK 2258  H=f 114 325 1058 18~45  HZE—fLEBRR  BEBLL EDRAL 8(HIMH) K'I‘:fz:jzs
Mastakh B 1740 wE 40 171 322 5-22 FLBR A pALEIE N 5~23 1~95
NSO-A i 1158 KA 130.5 13.5 566 60~120 fLE A Bl 23(¥fH)  100~300
Korobkov — fRPHT 1010 JKAEMYE 627 17.6 510 44(34fH)  fLp#d CEIEIR TALTER 5~27 50~2 600
Sui B 995 TR 71.1 135 3052 FLBR A AR EIEAN 11 3.5~4.1
Orenburg P 1230 WA 60  20.1 17700 89~254 ZLE—fLERY  FhlESL EIESL 8~18 0.1~35
Wilburton EE 3709 Hzs o 1300 378 113 26~208 ZLgE—fLEIAL  pAL . ShH)AL 1.1~18  0.03~936
Abumadi Wl 3150 [ 934 100~210 FLBpA Y AL EAN 15~25  400~1 000
BitEHA R hE 3000 M= 1200 295 400 5~256  ZALE-fLIAA SEIAL AL ORI 3(39{E)  0.46(3(H)
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Table2 Development characteristics of typical gas reservoirs with bottom water both in China and abroad
il TR H PS5 FEIK Tk Wy Jrkm JFMEE, R SRR Feihi
Ak (10* m*-d™") I - u] Blkm?  (km?-[171) km /% FRE%
Beaver River 680 SRR B K 7 43 6.14 2.8 5.9 12.6
Frigg 4814 R KK HIF 47 100 2.13 0.3 7.1 78.0
Kaybob South 2013 KR K HIH: 59 230 3.89 2.2 6.8 81.4
Mastakh 272 7KK HIF 75 57 0.76 0.6 3.1 42.0
NSO-A 1274 K 55 KK KBS EIE 9 44 4.88 0.6 8.1 73.5
Korobkov U/ & Bl 138 183 1.33 92.0
Sui 2209 K 55K EK HIT 89 190 2.13 1.6 22 78.0
Orenburg K TR I KRR 850 1 640 1.93 4.0 67.7
Wilburton 595 UK K EK HIT 16 18 1.13 1.5 78.7
Abumadi IR KEK HIF 24 64 2.67 4.63 63.7
JiRun-=AE 316 KSR B IKPIE 76 244 321 2.9 36.6
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Relationship between gas recovery and porosity as well
as permeability in gas reservoirs
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Fig.2 Relationship between gas recovery and well spacing
density as well as gas production rate in
gas reservoirs with bottom water
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Fig.3 Development history of Frigg Gas Field
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Fig.4 Development history of Beaver River Gas Field
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Fig.5 Development history of Weiyuan Sinian Gas Field
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Fig.6 Schematic diagram of bottom water intrusion along
fracture zones with high permeability
in gas reservoirs
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Fig.7  Production comparison of gas wells in Weiyuan Sinian
Gas Field before and after water producing
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