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Table 1 Computed geothermal gradient (C /100 m) changes with the geological age

0= G G 3 p T J K E N Q

1 5.6-4.8 | 48-4.42]4.42- 4.27| 4. 27— 4.08] 4. 08— 3. 78 3.78 3.4| 3.4-3.18]| 3. 18 3.006| 3. 06— 3. 05

1 50647 | 4743 43 414|414 3.94[ 3.94-3.61|3.61—3.21| 3.2+ 2.96 2. 96— 2. 83( 2. 83— 2. 82

3
. TTI (R")
LR TTI 1 1 R TTI
TTHE 0.4 , R'= 0.2
0.4 <TTE 1100 ,R= 0.327% 0.321g (TTI)
1100< TTI<1650 ,R°= — 7.835 3. 0181g (TTI)
1656< TTI< 2150 ,R°= — 8.48 3.2311g (TTI)
TTH 2150 ,R°= - 1. 17% 1 0441g (TTI) (3)
R() s
R ,
. 14
v (1990) @,
, . , (329
YR 0. %— 0. 6 , s R’ 1. Yo ,
2 0% , , R 3.0 R’
0 %% , 1. % , 1 R 2. Oo.
, R’ 1. 0%— 2. 0% ,
® , 1990
© ( ) . 1990



14

142
SR (10%kg/km?)
0 10 20 30 40 o
400
300
=
Z
004
¥ 2
Jﬂ.
100
04
A. 1 (Or1m)
B. 1 G P
3

Fig- 3 Variation of the accumulative

gas generation intensity L 1< 108 m3 /kn?
with time (Ma years) 2. 25< 108 m? /k m?
4
1 1 2. Bo. 1 ( , 1992 )
2 . Fig- 4 Sketch map of the accumulative intensity of the
(O1m) Palaeozoic gas generation at the present time, Ordos Basin
10— 36kg /km’,
3, (195~ 90
) CG— P 8— 35kg/km’,
1 ( 3, (175~ 67 )



Kx Ko Mudford(1990)"

3 - 143
4.1
Ungerer
V= LKOL grad Fu (4)
-~ - KK, -
Ve= —ggdg grad Fy (5)
Fo= %:4 GZ (6)
s
Fe=)p, q* GZ (7)
Pe= Puwt P ()
4 >
d(d yHS )= d ELn Vo dt (9)
4 >
d(&VHS:)= & E Ln Ve der (10)
: K—— (mz)
Vw Ve — (m/s)
_om _g__ (Pic S)
Kw Ke——
dn d—— (g /em’)
Fw Fe—— (m2 /52)
Pw\Pg Pc__ A (Pa)
G—— (9.81 m/s”)
= (m)
y—— ()
H
Ln—— (m)
S Se—— (%)
dr—— (%)
do—— dt (kg)



144 14
R 2.3¢ fem’, R
0. 023 M Pa/m": ,
0.023 MPa/m
(199057
4.2
2C 2’c 2’C 2’
2. = D[2x2+ 2,2t 2.7 (11)
C— (m’ /m’)
ﬁ_
D— (cm2 /s)
)C,y,Z__
4.3
(5 6 17 8)
(307 ),
(204 ) ,
(195 ) ( 100 )
1 , 3K 10" m’ /s, 1 1
17+ 2% 10" m’ /5, 2 25— 2% 10' m’ /s 9 ,
20- 22. 5 10 m’ /s, 1 2 , 253K 10'm’/
s , , 1. 1 2 9
, 30% 11 2 ( 6)
1 1 , 1
@ , 1990



3 : - 145

B 1 Ak 1 K81 W2 41 @2 9
00 A A r A A A A
oo l 1 1 !
2000+ gz
1X
Pls
2500 Cass
Olmé_‘
E 30004 Oms— 1
= 01m|
o 35004 Oymaas
- 01m|
#4000 -
0004
’ = 10
55004 <24(10'm?/s?) 24—29 >29

K5 REEMRYL EH KRR AITY
Fig. 5 Distribution of the computed gas potentials of Palaeozoic at the end of Lower Cretaceous
Mg LML LD Mz #1482 Mo
oot f —t—

2000
2500
S 3000
e 3500
# 4000

4500

5000

<15 [ =] 1520%[s o]20--30 ET>30

6

Fig. 5 Distribution of the computed gas saturations of Palaeozoic at the end of Lower Cretaceous

: .7 8
. . 1 1
, 15< 10" m’/s°,
(Orms ) , 1% 10 m” /s 1 (13— 15 10'm’ /s*)
1 30% 1006— 1% , 2 9
11 2 1

2 1 2 18— 250 ;



146 14

g1 B51 W2 1Mz o
o —4—4 A X 18 A
o ! [ [ |
P,
—560 P
P|S
Ca+s
—1000] “
E mﬁ‘”
Ei—1500 Quit
g 1Mm243
0
X —2000 m
»®
— 2500
o B<is [Zhi—s{II]> 100w

7 HAEjdER RRSR DM

Fig. 7 Distribution of the computed gas potentials of Palaeozoic at the present time

, 1 1 ,
1 . 1 1 ,
, 306 , .
(Oims ) 0. 92, , ,
3% : : 12 1 2
. 10— 20% ( 8) 9 ,



- 147

WHEC)

0 10 20 30 40
. 400 T T T T

’ N 300
(100 ) . -
g 200'
’ &
2 2 H‘
) , 1 1004
1 ( 9

(0
(2
(3)
(4)
(s)

(o)

0
’ A 1 B. 2
’ c 1
2 9 (9 )
A Fig-9 Ivolution curves of the gas
° saturations with time for the three wells
, 1 1 2 ( 9

A X TAE BB KK A e B R A Bl R AL

, 1981

. . R , 1992, 179— 185

Guidish T M, et al. Basin evaluation using bunal history calculations an overview, AAPG bull. , 1985, 69(1):
92— 105.

Lerche I et al. Determination of paleoheat flux from vitrnite reflectance data, AAPG bull., 1984, 68 1704—
1717.

Mudford B S. Anone— dimensional, two phasemodel of overpressure generation in the Venture gas field, offshore
Nova Scotis, Bull. Canad. Petrol. Geol., 1990, 38(2): 246— 258..

Ungerer P, et al. Basin evoluation by integrated two— dimensional modeling of heat transfer, fluid flow, hydwcar-

bon generation, and migration, AAPG, 1990, 74(3): 309— 335.



148 14

Numerical Modelling of the Palaeozoic Natural Gas Migration and
Accumulation in the Jingbian— Suide area, Ordos Basin

Lin Xixiang Hua Baogin and Yang Xiaomei

(Lanzhou Institute of Geology, Chinese Academy of Sciences, Lanzhou 730000)

Abstract

Primary migration and secondary migration of the natural gas have generally two
forms, percolation and diffusion stream. The percolation migration is under the control of
fluid potential, its direction is defined in such a way that gas percolation migrates from
high to low gas potential. The diffusion stream is decided by concentration gradient, that
gas moves from high to low concentration range.

Based on the above considerations, the bidimensional computer model of gas migra—
tion and accumulation is set up and consists of diphasic fluid percolation model ( Ungerer,
1990) and diffusion stream model in this paper, and its application to the Jingbian— Suide
area of Ordos Basin is also discussed in the present paper.

The study area is situated in the Yishan slope of Ordos Basin. Carbonate rocks of Or—
dovician and coal- bearing series of Upper Palaeozoic possess good condition of gas gener—
aton, and they are major source rocks and reservoir rocks of the area.

Modelling results have demonstrated that percolation migration is the principal form
of the Palaeozoic gas migration, and diffusion migration is the secondary in this area. The
period of migration may be divided into two stages. The first one occurred before Farly
Cretaceous. After the end of late Cretaeous the area was lifted by the Yanshan Crustal
Movement and Xishan Crustal Movement, Lower Cretaceous and Jurassic sedimentary
strata of different places were eroded invarying degrees, distribution of gas potentials was
changed, from thenon , the period of migration entered the second stage.

There are three types of gas migration and accumulation history for wells of this area

(1) Gas accumulation was formed in the first stage of migration, and the gas satura—
tionis still high at the present time. (2) Gas accumulation was also formed in the first
stage of migration. Thereafter, due to the Yanshan and Xishan Crustal Movement, the ac—
cumulated gas had partially migrated outward, resulting in the decrease of the gas satura—
tion. (3) Gas accumulation was mainly been formed in the second stage of migration.

Key words  percolation migration diffusion migration numerical modelling gas po-

tential gas saturation



