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Reservoir-forming dynamics and gas-water distribution characteristics of
lithologic traps in the 1 Member of Xiashihezi Formation in the
Shilijiahan zone , Hangjinqi area,Ordos Basin

Zhang Wei,Li Liang, Jia Huichong

( Exploration and Development Research Institute ,SINOPEC North China Company ,Zhengzhou ,Henan 450006, China )

Abstract ; Low-permeability sandstone gas reservoir is the main reservoir type in Shilijiahan zone of Hangjinqi area, Ordos
Basin. The 1" Member of Xiashihezi Formation,which is the major gas bearing reservoir,is characterized by strong hetero-
geneity and locally complex gas-water contact. Making clear of the occurrence, distribution characteristics and main con-
trolling factors of gas and water is the key to explore and develop gas reservoirs in Shilijiahan zone. In order to analyze the
vertical water-gas differentiation under the control of buoyancy in tight reservoir, the capillary resistance in three types of
reservoirs were calculated on the basis of mercury injection experiment and gas-water relative flow experiment. The results
show that there is no sign of water -gas differentiation in the 1™ Member of Xiashihezi Formation because the buoyancy of
continuous gas column in the reservoir is less than the mean capillary pressure due to the strong reservoir heterogeneity
and the small continuous thickness. With a gentle tectonic setting, buoyancy can hardly be the charging force of low per-
meability reservoir with a large area. Instead ,overpressure is the main reservoir-forming dynamics. Reservoir-forming dy-
namics of three lithologic traps in the study area are deduced by analyzing the gas saturation and differences of capillary
pressure curves of gas,gas-water and water reservoirs. Duguijiahan trap which is located in the western part of the study
area is defined as a strong dynamic trap because of its strongest reservoir-forming energy , while Subuerga trap which is lo-
cated in the eastern part is defined as a weak dynamic trap because of the minimum reservoir-forming dynamics. Based on
the study of reservoir-forming dynamics,six modes of water and gas layer are recognized in the three traps according to
the occurrence and overlapping patterns of gas and water layers. After analyzing the differences of geological conditions,

trap dynamics and water-gas differentiation , it is suggested that hydrocarbon generation intensity and trap sealing condi-
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tion are the main controlling factors of reservoir-forming dynamics. Trap dynamics and reservoir heterogeneity conjointly

control the distribution of gas and water.
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Fig. 1 Vertical differentiation conditions of gas-water obtained via mercury injection and gas-water relative permeability

measurement respectively in the reservoir of the 1™ Member of Xiashihezi Formation in Shilijiahan zone



192 GiME KK R MR

5537 %

T Bl PA 5 R [v) 0 P 0 L e 25 0 1) i 2=, SRR 8l g K
AR B

ARG L I3, ASUBIR TR U2 8 8 AR A
BN BH 1A 1) 3 A 1) P sl Rl 22 5k

HRAESARS FH R S8, AR UK B fe h, 4
fift 2 5 SR EE R T 20 % H/NT 50 % Bt AT i i
g, 2 AOKREZE R UK R . B &
TRANEEAREERE I, 25 5 AR A R T 50 % I, KA 45
1S AR IS A= A=K WA X
3 AN AT I AUR S RUKE KR R R AT
RIS, o3 AT AT R ML (18 2) o AR XA
JEB) S UL 50% ~70% , UK [R)JZ 1 & A
H30% ~50%., Hit, R FALURMBAN, 22
IR ZR p o BRAE S BT PE P B RGRE SN T 0 AEAN
AR, R E SUKTEZ FUKZ 118 A b 18 e ]
FEHEBN IIA L LA R AT AL 2 58 K A, UK A=
AR I ZK p o B AL S22 F8) P ) G B))

TSI Rl DA, 4R 09 s 9K 2R p s B R MEL A
20 MPa, M4 2320 (2) , % WA A F T 189 pso N
1.6 MPa, 15 W] 18] P sl s 0 ) 70 1 3 g 2 /0 al LS8
1.6 MPa RYBANE 1. A2+ HINITE i, 2820
JER ML poso TRAB A 8. 0 MPa, X 7 YSRGS 1 F 1Y
Peso M9 0. 64 MPa, 158 B 18] AT 1SR ) FE 180 ) 2=/ Rl LU
ZEM 0. 64 MPa FBANEBH ST o a5 A K Rl AT, AN
FAZ,UKIFZ BRI p oo B A3, 0 MPa,

X IO 8 B 25 A R B poso 4 0. 24 MPa, 150 B 18] P F8CE
IR FETESh ) 2/ AT ASRHE 0. 24 MPa () B414E LT .
HRAE 3 A~ Vel P U Sl g AH XA, 72 SO ST Bl b o
“smzh S, A BT R A R < e sl s R T 9
Ais JRUEL R P o = 55 sl T Bl (B 25 1) o

3 NIRRT Rt sl 1 B R KA AR X

7 Bl P R 8l J e HE il b, M I SOE b A <K
JE BRI e ) R R AE AR R KR I B
A, RIREGHZ K BIRAPIRAS S REITFE X 20 6 26X
IKIRAFZEI (P 3) o b, 5 gl g Bl P b k8 v L
SZ 559057 Z 08 E, Bam s 11 Mk i UK AR
BEZESUKMARZEN T, AT SRz, 5
gV AT SOKPIARTRIZ 5 550 52 5% SOKE 8 &,
PSLAKIZAEA R A A A

3.1 SEMSE

e RN SR SRR WP S SRR g, T ™
HRTF 10000 m*/d, RyP=/KIS R, 7R 1 14 3
NFEER  FLBRZE A - AR S AL B 1 (35 Bk ) HLRL RS
O E B T HEK R ) BAR (/NF 0.5 MPa) , RIS
TERE /IS, A KB R AR R FE 40 4, A/ INFLIR P sk
A K, TR B SRR U2

80.000 1000.00 - a. AN A 1000.00 ¢ b. +E AT E 1.000.00 C. JpAT SRV 8 1A
§ s,ooo§ 100.00 § 100.00
£ 16005 2001 >
= R L
Sl S
5 oosow 100 @ 1.00] |
O g — R
2 00085  010) 010 — kB |
|
0.001 0.01 L 0.01 I

10090 80 70 60 50 40 30 20 10 0

10090 80 70 60 50 40 30 20 10 0

001 1 1 L L L L L 1 1
10090 80 70 60 50 40 30 20 10 0

SRIEFNE /%
B2 B 3 AR AR V- KRR ORIE R R ok i ARHIE

R/ %

RIBFISE/ %

Fig. 2 Capillary pressure curves of gas layers, gas-water layers, water layers and tight layers in the three traps in Shilijiahan zone
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Table 1 Gas-water distribution in different dynamic lithologic traps in Shilijiahan zone
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Fig. 3 Gas-water occurrence patterns in the reservoir of the 1 Member of Xiashihezi Formation in Shilijiahan zone
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Fig.4 Comprehensive evaluation graph of lithologic traps in the reservoir of the 1™ Member of Xiashihezi Formation in Shilijiahan zone
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Fig. 5 Characteristics of gas reservoirs in different dynamic lithologic traps of the 1 Member of Xiashihezi Formation in Shilijiahan zone
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