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Characteristics and major controlling factors of gas-water distribution in
tight volcanic gas reservoir in Xushen gas field, Songliao Basin

Zhou Xiang, Yu Shiquan,Zhang Dazhi, Yu Haisheng, Chen Xi

( Exploration and Development Research Institute ,Daqing Oilfield Branch Company ,Daqing ,Heilongjiang 163712, China)

Abstract ; Xushen gas field is a typical tight volcanic gas reservoir located in Songliao Basin. With the development of gas
reservoir in depth,water breakthrough in wells appears,and the intensive water invasion and rising gas-water ratio have
severely restricted the efficient development of volcanic gas reservoir. Therefore ,the understanding of inner gas-water dis-
tribution , along with its major controlling factors, has becoming a key in enhancing gas well productivity. In the study
area,the gas-water distribution is complex in the volcanic gas reservoir,and characterized by “gas on top and water at
bottom” overall. Besides, volcanic edifice is the elementary cell of gas-water distribution ; there is no unified gas-water in-
terface throughout the study area, while more than one gas-water systems may exist in the same volcanic edifice; and
different gas-water systems may share a gas-water interface. Based on the description of volcanic edifices in the Yingcheng
Formation,we systematically analyzed the gas-water distribution characteristics of ,and clarified the major factors control-
ling the gas-water distribution in the tight volcanic gas reservoir in Xushen gas field, using production test,as well as some
static data in terms of physical property , mercury intrusion porosimetry ( MIP) and thin section. The results show that the
source rock distribution controls the macroscopic gas-water distribution in the volcanic gas reservoir in the Yingcheng For-
mation , while the volcanic edifice and structure have jointly had an influence on the accumulation and adjustment of gas,
and the complicated microstructure of volcanic rocks is a key to gas-water fractionation in the reservoir.

Key words; gas-water distribution, volcanic edifice, volcanic gas reservoir, Yingcheng Formation, Xushen gas field,

Songliao Basin
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Fig. 1 The location of the study area (a) ,and a structural map showing the top surface of the 1st member of the Yingcheng Formation(b)
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Fig.2 Features of volcanic edifice distribution in the 1st member of the Yingcheng Formation, Xushen gas field



%5 1]

JE A A AL R AR IR K

UK AR X AR R 1041

KB, EJE H PP 14.56 x 10° m’, I 3 841. 0 ~
3844.0 m T2, SUKFHTREE S 3 653 m, LLAHSE©
SR IHUAALL) 50 m( &l 3a) .

3.2 AN RN SRS AL

FHAT PR 1 B i 14 L HUAS RS [R] A SR R 58
T EAT A ] i K e (1] 3b) o AngiRi 301 FFAn
TR 3 I BB AR D5 (@5 KL, Ho ik

TR 301 HIREE3 934.0 ~4 010.0 m RN ES R, K
JEHPR7.94 x10° m® , 7R 4 010.0 ~4 074.6 m I
4074.6 ~4 238.0 m 435l 8 TR FUKZ , AK FE 1 3R
B 3 830 m; 4R 3 HEIRAE 3 934.2 ~3 951. 8 m AbfF
BRESR,EFHMS4.19 x10° m* 8B 3 951.8 ~
3957.0 m 13 957.0 ~3 987.8 m 435I T2 HIS K
2SRRI A 3 830 m AR 301 HEHIRIR 3 JF i
HA MBS K S BT =B Z BEIRIR 3 -1

o
KL R

[ ® |kmmss

3 TRURAUHE — B s UG i () i o DLIET 1)
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Fig.5 The relationship between the thickness of source rocks and gas reservoir distribution in Xushen gas field
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