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Outlook for basin modelling
Zhang Yuchang, Xu Xuhui, Jiang Xingge, Zhu Jianhui

( Wuxi Institute f Experimental Petroleum Geology , Exploration & Production Research Institute, SINOPEC, Wuxi, Jiangsu)

Abstract: Based on the practices in Qintong depression of Subei, Changling depression in southern Songliao basin and
Xihu depression in East China Sea, constrained modelling through geological analysis of basins’, prototypes and their
juxtaposition and superimposition relations, and combining geological thinking in images with mathematical logic
thinking, “TSM” basin system modelling of geologic processes and oil & gas response relations are carried out by us-
ing combination of multiple modules and multiple programs. Now, modelling of rift’ s 2-D subsidence process has
been realized in the domain of stacking geology of fault-subsidence prototype basins, which reveal the superimposition
of various prototypes of basins would change the geological processes, control the generation and distribution of oil and
gas, Indicate migration path of oil and gas, and can even predict zones of oil and gas accumulation. Tainan oilfield
has thus been discovered in Subei, and a considerable amount of commercial production has been acquired in Darhan
reversed structure in southern Songliao basin. Although “TSM” basin system modelling, with essential prediction
functions, has been preliminarily applied in practice to serve decisiorrmaking in petroleum exploration, it is still in
an initial stage with large amount of R&D work to be performed, such as simulation systems for various prototypes of
basins, including compressing and squeezing foredeep basin, strike-slip and extensional basin and intracontinental
depression basin, as well as simulation of superimposition of various prototypes of basins. Nevertheless, “TSM” mod-
ellng has built a bridge leading from known to unknown, and it will become one of the imnovative technology chains in

our petroleum exploration.

Key words: petroliferous basin; basin modelling; basin superimposition; reversed structure

T K 1] 223K 1R %0 OB Modelling /2T AU Model) 32 (-ine) « B AR. KA & B LA (1

EEWH: EEBHEGBAL & A TR T 00 000 H« <2 7980 P BR” (165)
F—IEER N ki E, 5,69 %, B E s H LFRIN, A b HT 5 44 16 i
¥ B H#8: 2004- 11- 25



30 5 R R R R

26

BRAA BB TIERIR N ESRK. B 20 tHE4E 70 4
X Ojakangas & 56 M VH AL S B — HEUTAR AL () 7%
BULIK, B J7 VA R AR . AR Ak, BN
T Fz3Eouwe g, 20 AL 80 XA & Fh 7 th B4
RGBS VRN RAEH, Ak REF, H
S UL Tk, B 5N A AN ok SE T )
223t 20 FEIK, Waples! ! I AR PR 1) 2 — 4
YA AhORE— AERIURR 2 R A A AU
(Maturity Modelling) , K — 4 = 4ERLRIFR A AR TR
SR Fluid Flow Modeling) , 3 Hi 5 LUK 5L 1) 45 B
#, ( Sophistication Model) 7~ fig SR 8L, Jii 44 S
X, FF AR AR AR AR Rl s I T 2 5
IRIESLIR R, —YERHU S RE I 2 A e Bdth . 2Rt
BEEANEELE, i L 3 b 5 B2 S A T, FE v i) 2 A A AR
AR IR . R, FHLBAE R A i A s B,
SKBEI AR BEAT = 4 (VRSN ARLL, fift R ) R0 SR
T G TR AR A 5 2% 1) S B b A FH A SR, 38
PR AS B8 A 1 10) SE Br B BIR R . 7 A
BERAN [F] TR R A e JRURS 1) i ASE S PR 24 3R, T
AN T T FRHE B 45 R i N B A AL, sk
FRERR . K2 P s B SEAE sh A s
VAR, A RERAS I S D A 26
S UL T i A 0 S, TR A Ao, A 5 20
WRFHIELR G, IEREYERS, SRS

2 [ AP AR I E AR R I, 75 R S AR
i NN = Mo E S L) TR £ 1= N A (R
R BT SO R AT SR SE IR Y 4N, B S
(PIELE T, Fig T SE B TAE. Bl 0 Hh 5 R
SEIREAL E 2 B S ST BRI UK R, 24T
HBATIFR B AR, WSl A T R R K
HARHIM AR GOS8 F SR AL I AR I R, AT 2R R
RER, WAL, Fi5 07 10, LA B Tl &
RIS B, RE RS AR T
KIS S M ARERZ R AN T-SM XD, b
s FE H SR AN F] D S B R R A, 4
BRB) 7 2 AL X 43 28 L ) o 3K A i 70 B 4 g B
TG, N AR A — 5 KA IE PR EE N Hh 52 i fs
FRth o 1 R il =0 Y. 2R & Uk, T (A 85)-S (AF
FH)-M( i ) 2 2R 8 9 38 498 YRR RH A0 A8 9 TR 3%,
BEEWEZ T RS, EHE R, R E
Io PR )32 5 B, K AT 5 2 e S T R A 4
BRVEFC AT A, 5 T [ 2 b/ 4 BRR 1 34
SRR R . SXREARORT UK B S AN AR P B

AR N RREAR TS, X T AR IR BOR 56 2 B
B i Dt AT DU A 5 2 0ok HE I 2 OR
0 o ik, RELSRETHR T HEISEAE S
- BASHLUNRE PR BT 2 R LA ST AR
2ol 10 ZEMFFEEIRR, AL “TSM” [ 7tk
RSV L o DRI 9% 3 148 A 368 77 sk Y, i D AR
K HIFH B0 5% 28 (R 3b o 20 R ST AR X, Ty R
BBUAF 78 1 H5 BE A EI 2 10 U 0, AL T Y i A
P AR SCR o HUBR A 524475 DL 5 O
fifl, A BLSEAT, RBUSYE, BEATMER BB R RS b
SR FTARAEANET T 3R) BE AT LU S R Ak 22 0k
T3, I8 P ST PR A, AR T I8 K I 1)
IR —E WSR2 R T L=
FBHECTBOR R, 3 TRl A A Ol ok DY 4 1155, D)
BB AL A K B R, W DA 2 7 AT BE b
CHL PR R0 i B , DR WM B
IERRE, o I8 R B k. T
H T & B Sk A2 e i, s A
B SSCE I A L o B0 T B 0 e F A
KA, PHIA R 45 R, 7T LU 36 H B4 F 50 57
f1e b5 A S AR ) & BEE, 95 75 i B A P
LA N, AT AR AR 56 9RL S (1 8 SR
SR A R, “TSM” b ASTHL 15 1 7 JR AR 44
HCTBEAT 1 - Wi ) 6 2 P B A A
% S R e A M BRI IO - A R A
SNSERRAHAT, Ao g S g 37 1) Jr AU (45 AANIR]
B BRI A S A U RIS AR I FA AT £
RERTATEENE, A6 A ST B0 R TR 51 2 s A
A SRR R R R A E(E ) . B,
THENTIXFEIECE RN RIS Z AN A KU
RIS TR D THRRCE, SO A 7
FERRA D EEN . et T AL LA 2
WA, Rl A - N RGN 4 AF. T2
WHIATE), T SYE A Al g & — B
RITFUR R AE b BRI AR b R ST, DAY,
TS, AT Y, PURA BT LR A T
B MAZ DTN e 2 SETREELI, “TSM” th
KA TP RAR AP AT RO ESR B
NS, S B AR S AR B
BRAUL, B 1 SRR it AARTRIFK AT, T 2B e S
IZ R S FRASDLRE A A S FH 4 SR Rt i [ A
o FTHERR 3 FOR UAEAT T AN R A 58 42 1) vl
NS, TSR A7 (R B AR A R M — (1), 7



B

SR 5 A R A R

31

FOE S EOR I R ORE R A, 2 2T &
SRR A 5, AR S 5Tk B4 R K
ANSEIG MR B KA n] LS AU AL 56, i g 52
REREORRFBITINAE H (800 B T 22, DRI SR i

I Ja RIS R, H a2 BEHBLAE o, &
ERIERIE R, 52 SE R AT I, DR G ABTADL 06 T AN T b ik
P, 1ESER T SRS DI 4E, USRI P E 5
T HPI(E ) .

MEARANWT R EFEAE 1) . 2 xR iatT Rk M FR ST, “TSM” 2 AL H 0t -
e b Ao b —Hlhh , B, fehl, ft. M, Bt SRR
ik — kil 3T Y
e £ .v::lfd‘m Py

o it T ey

o SERIAY; KD OB SRA B BUE NI B
WY 7T I

o 38000k
o SHADY: LT Ak fedt fn ded LR o
® {i:H1 (48) 7
* il TSM Y —pp  HeEpiR R - R
. B T +% o Akl
o o] Y OB 3
=3 ) i P Rife : ;;:grr {;{i’."%
® L (4M) — 27 SR R
o MY T ith + é
. R LR s SCEIEAD
. iCfE R L S 4.‘ < BT s —p
) (g Eh ]
* e

1 TSM AR R R

Fig. 1 Flow chart of TSM basin mathematical simulation test
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Fig.2  Superimposition pattern (left) and conceptual model
(right) for conversion of intracontinental fault

subsidence to depression in Qintong depression
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Fig. 3 Time palaeogeothermal curve simulated by setting
mathematical module according to the thermal model of fault

subsidence- depression conversion in Qintong depression
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Fig.4 Migration paths and possible accumulation locations of hydrocarbons in the indigenous generation play in the early fault

depression simulated under the influence of depression inversion in Changling depression, southern Songliao basin
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