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Fig. 1 Geological principle of a simulation model for

stage-by-stage hydrocarbon expulsion
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Fig.2 Curves of critical oil saturation in the study area for

(a) pelitic hydrocarbon source rocks and (b) carbargillite and coal



* 360 AT I

2 B B B Y ) g ST

B B R Je AL UMY Fy 3 37 S B A 5l o B B
IR TR o — M DAy L I W AR H 52 B, AL
BT 46 B, BIV AR S5 M S HE R 10 45 R (R A0 2,
1994) o (H S b 2 SR A A st 8 R It A4 H e
JE, 2y B BUETIN (7 s o F AT A R T B
DX 73 FLBS T P 3 RS2 (10 8 1 5 e DAL o ol ) s,
DS L) 9T s P K HE A D s S HE S B B R
brise N SEHHEAR A S R P HE R X
ANFREE Y, A R S R B BOHE e B A R

o R %21 %
HERE (K] 3) »

M T LU B BEHERE AR R I AN 2R HE
KT AN B, AEREEENG O T DA — AN B 1%
FR IR fg KPRy A TRE 0 e R A SR AR 2R
G, R B R e v SR e, ATt A 1%
ZERIR B (7 IR s R B e SRS H 1) 5 By RS
KeRHE B B, AT ST 5 2 S B o FEAS A2 2 it
THTH AN AR, 28 R AR A
[7], B B GAE R A AR T, o] 5 L8 BRI R
ESEAE o AETERSF B e I 1) s VP in
&, e U IHES

WABEMLETRF

t=tg +dt

REEN R

WHEERAERE

U R R A

>0 7

2

WEtHESE R

B3 7B B RO R R e A [

Fig.3 Program flow diagram of a simulation model for stage-hy-stage hydrocarbon expulsion

5K AR R R B AU R 7 A 2 <

Y B P b S M X F B . 1998.



4 W

sk DA, 2 r B BOHE R BB Y AT 5 * 361 -

4 RN Ze s E R R A

Fig.4 Diagrammatic location map of simulated traverses

3 WIS

FRATIN FH LSRRI 30 Y] 4 Ml R 11 B 2
B 64. 8 ML ISR A JAT T Az HEE e mE AL Wl
LATEME 4 PR, BRI RMT:

(1)Es' KM

Es' IR 1, HER AR R R AR BB IREE T Es®
B, HEgmm g /D, e Kk B 5 E A 0. Skg/ m’ s P4
ER U B S b A R b AR N HE R B (]
Sa) o

(2)Ed’ K

Ed’ JURIT 1, HEE o A B oK, 6 e 214
R, HHHRZ BN Ed® N B Rk B
HEIR S 7E 0~ 1. 75kg/m® Z 18], ‘P-4 1kg/m;
PG 38 U HE AR 5 AR, £ 0. Skg/ m”; o e W 4
By AR BEANHEEBY B (B 5b)

(3)Ed' K

Ed' PRI, HEeom BT o 25 36 K, FRe e
JEEEs LB REBUKEEEs” T B ERBHE LA 1
~Tkg/m® Z 0], Ko Hu X SRFHE IS 9 AT 1~
2. 5kg/ m* Z [Al, A5 —ANHERE 58 987, YTAR L HE
e o BE R FE R VU I SR HE R R B2 A 0~
2.5kg/ m® Z[A). H g R A T U HEE, 50 40N

lkg/ m’( &l 5¢) »

(4) LA 3

[F] Ed" 2K WA LU HE A 98 B 35 I 58 AN K, {H 4
JEEALE DY KR Es' Bre RIBUGEHHRRAE [F]
Ed' KM, Es FBHHE 5 %00 WHEE A — 1
R, I —AN RIS R R, o K B HEE
SREEL) R Skg/ m®, YIRR L de KHEIE 539 28 Okg/
m’; Es’ LB BB HEHEAE 1~3kg/m® Z [A]; Es'
BERHE S — BN T lkg/m’ . PEEBIKE Es® F
Bt BB T — KT 3kg/m’, Es® LB BB
1~3kg/m* Z 1], Es' BHERRFE [F) 2R 56 AL
He R LHER IR T B T B, R R
£ 1~3kg/m’ Z [0 Kl 5d)

4 4k

HEREWFFE H TSR 2 A AU, — AN AR i 5
FRIPRY, 320 BT XA Ao A OB 22 1) e e o A
T3 2 BB A L BB AT 58 42 TR IR A LR, 58 R LA
AR )R IRANILSE o AEYBTRE— D i R R
HIORE O SR 1 e e B e BEAT L #Eh A
T TR A A S A BRI A

S AWTFAF R T b ORI K YA
JEAR BRI R SCRF E B o AEIER AR



* 362

AT | I SR

215

0.00
Q+Ng
———
ol \___////
— 2.004

— 4.004

—6.00

1 1 | | 1 I
0.00 2.00 4.00 6.00 8.00 10.00 12.00
0.00
Ed!
e ————— ;
— 2.00+ Ed? //

Essc i
1.00 .
— 4.00 —~—~—

—6.00

Es?c )
2,50 e

4.0

0.00

—4.00+

—6.00

\-—/—-‘\‘ Es
T
- 2.00-\_/\W<_l_i>_/———r

Ed3

—

Es3¢ M)

0.25——— P

=0,
. '2
e\

0.00

—2.004

Es3 (M)

—4.004
a
—-6.00 T T T T T T
0.00 2.00 4.00 6.00 8.00 10.00 12.00
Bl 5 64,8 M2 HEE 5 5 5 I (AT kg/ m?)
a. Es' K b. E&® KM e Ed' K H: d. LA
Fig.5 Map of the hydrocarbon-expulsion strength history for the 64. 8 traverse




%5 4 sk DA, 2 r B BOHE R BB Y AT 5 * 363 -

% 2T k- UL 0 7 i OG- LA E RS S 0 S R AR 2 e L 8
HPi e PERE AL T]. A R, 1994, 64(5) : 30~35.

[9]  ARIE, TR, &5 . RIEA AL S A HE e st BT 2 2 N A
[ J]. MbBRAR 27— b [E M 5K % 5 4R, 1995, 20( 3) = 335~
341.

[1]1 Yukler M A, Dahl B . JAPKMBE . SEHBLIECAR TS T] .
[ &b it LR . 7(6) : 676~678.

[2] Ozkaya I. Computer simulation of primary oil migration in Ku-
rait[ J]. Journal of Petroleum Geology, 1991, 14(1):37~48.

[3] AWk . A KRBTSR [M] . dbst: Aul Tl B i,
1987.

[4] BE—N,YE+2 . ARV R —Ro8 7772 SOV S2 4] ] .
BRSO S5 AR, 1989, 14(3) 1 259~268.

[5] AR, 55 ARIVOE BB R T] . A1l 54 4], 1994, 15

[10] Bethe C M. A numerical model of compaction driven ground
water flow and heat transfer and it” s application to the Paleo—
hydrology of intracration sedimentary basins[J]. Journal of
Geophysical Research, 1986, 90: 6817~6823 .

[11] F— . wAE M ). U3 o B b mk 2 A,
1992.

(B;)/X;‘ZO S £ B e L e
ol i 29# I EBIM]. B2 FRI IR HIX [l N H ] EPEL«EE’ (M), 1995, 9(4): 253~
£, 1989.

262.
[13]  PERERY, 55 . Syl (b o 3o oA B e S B A LT
RGP A BV M. b5 Moo i kit 1993.

[7]  EBrM, 55 . FR SR 78 S HEMPL BRI 5 7] . BfiAH A i
Ji, 1992, (1) :33~41.
[8] KREZEZ . 5K/, XT8N B R ER RN TR

STUDYING ON THE SIMULATION MODEL OF
STAGE-BY-STAGE HYDROCARBON EXPULSION

ZHANG Wei-hua', CHEN Rong—shuz, CHEN Xi—feng3, TANG Jin—liang1

(1. Comprehensive Branch, Institute of Geop hysical Prospeciing for Petroleum, Nanjing, Jiangsu 210014, China;
2. College of Resources, China University of Geology, Wuhan, H ubet 430074, China;
3. Nanjing Institute of Geop hysical Prospecting, Jiangsu Oil Field, Nanjing, Jiangsu 210046, China)

Abstract: A new —type practical hydrocarbon-expulsion model is suggested in this paper. According to this
model, hydrocarbon expulsion can be divided into monofactor and bifactor two stages. During the mono—
factor hydrocarbon-expulsion stage, oil saturation is the only controling factor to the expulsion of hydro-
carbons, and the driving force of hydrocarbon expulsion is compaction; in the difactor hydrocarbon-expul-
sion stage, the expulsion of hydrocarbons is doubly controlled by critical oil saturation and critical fractur—
ing pressure, and the driving force of hydrocarbon expulsion is fluid overpressure. T his breaks through the
limitations to monostage or monofactor hydrocarbon-expulsion simulation before, refrains from studying
on complex facies during hydrocarbon expulsion, and avoids the accumulation of errors. The key of the
model is dividing standards of the two stages, the determination of critical oil saturation (S¢) and critical
fracturing pressure (p¢), and the acquirement of fluid overpressure. This model has obtained good applica-
tion effects during the quantitative evaluation on the hydrocabon source rocks of the Jiazhangsi Sag in the
eastern depression of the Liaohe Basin.

Key words: a hydrocarbon-expulsion simulation model; monofactor and bifactor; ecritical oil saturation;

critical fracturing pressure; fluid overpressure; the Liaohe Basin






