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Dynamic models and equations of hydrocarbon
migration and accumulation in graben basins:
A case study of the Maichen Sag, Beibuwan Basin
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Abstract; The quantitative research of hydrocarbon migration and accumulation dynamics has become a trend and
important direction of petroleum geological research with the gradual development of oil and gas exploration and
increasingly complex exploration conditions. This paper concentrates on the commercial quantity of hydrocarbon to
establish a new method, which can calculate the dynamics and resistance of hydrocarbon migration and accumulation
quantitatively, by selecting several dynamic and resistance parameters in macro level. Considering the episodic accu-
mulation features in graben basins and the different processes of hydrocarbon generation, migration and accumulation,
the paper utilizes this method to analyze the relationship between accumulation dynamics and resistance during the
critical episodic accumulation stage and to establish four dynamic models including the overpressure drive dynamic
model, the continuous migration dynamic model, the lateral seal dynamic model and the buoyancy driven dynamic
model accompanied with their equations. An example from the Maichen Sag of Beibuwan Basin has been given in this
paper to illustrate the features of accumulation dynamics and resistance distribution by compiling their isogram maps
through calculating these parameters and to judge the direction and distance of hydrocarbon migration and accumula-
tion quantitatively. And then, the best prospective traps have been given at last.
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tion; accumulation dynamic; accumulation resistance; dynamic model; Beibuwan Basin

AR BRI DU I A e T B T AR 1 S R AR R A R 1Y
R WA SR ERIGE R Bl 52, FF s #, H i 52 2% , il iz R Ut sl ) 25 T e Ve € i
iz ¥ gl g MH g ik B A A B A R AR N RIRFSRE SRR R R TAERYT 2 2 S ry iF

Yrim B E7:2017-07-20;1&1T HHA:2017-09-29,

YEE BN RN T (1969—) , B FERE A, S 2 TR, S0 5 i S AE b o Hr 5 i BB Y . E-mail : livhy. jsyt@ sinopec.com,

EETE v EA R E IS 3 T X AR 1 S R 0 (P14088 ) Frb A7 A VL5 ik 432 /) BRI E < AT A
i A% PR DX A ) 2 FR B8 SR U a1 (JS13002) % B,



5 6 1] VT A5 Wb 2t iih oz SR AU ) 81 ) AR B 5 5 A ——— LA LR T2 2 il R 1M g D 151 - 739 -

TG ORI AR W Ly ), SR, HAl
FEMAR B R R DrH 1 8l )2 AR FIE 1 N
ZERIT BRI R D T HAGRA— X2 A
()32 B R SE AR I e A 78 Hb o g s v 2 2= 1 B 2
AR FESERR R RN AR P o A A AR M AR
FL B ARMEARAT HIR )

AR S LA Z b R U8 S ) A% W o 7
M B B ) R G RE R AR S R E e e
Gy BT b 8 A 3G I b e X R e U
JE5H RS SRS, A i iR RiE
Bsh 15 R EEr T Wik 2l <z )
Bl )RR BAH DG Bl )2 AR DA AR
Rt S,

1 A

AL 7 My o A S R R 2R R A AU
BRBEMZ — LT 2 AW SR, Wi vy

(M1 A L T A0 T AR 1M1 4 0 Ay 3 78 3t
AR — ISR BT, T AF R ARG R B T —
L5 T I, — A B ORI SR )
XU

AT R U4 e — 1 SR ) < AR U i A Rt
I RUTBE R 7 000 m, BiIHERBAER AT
M7 b4 BTG 4L R G b HE 4L R 4
iR NG B T O MR 1IN D =42 | M TR PN B o
1M I REIR)Z FR LA VD v 2R I 2R
RS IX 2 AR R AT RIRE fh A X R
SRS S IS o B AT R 1M I T & B
A R F 2R A T IR UL AR IR . 1%
DXAFTE 2 B R E MR S, 70 0 Vb e 2 i 1
HEMIFMAME RS, WA ERE S, 52
D B e e B, U2 D TR U AL gﬁdllb"l
PR (K2) A SR, BRI & & A A, 2

1 AT 2 s AR M1 I g s 20 8 R k5 DX A7 7R o
Fig.1 Tectonic framework of Maichen Sag,
Beibuwan Basin and research scope
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Fig.3 Oil and gas migration and accumulation model of Maichen Sag, Beibuwan Basin
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Fig.12 Relationship between fault entry pressure and hydrocarbon
buoyancy in Weizhou Formation trap in the late deposition stage
of Jiaowei Formation of Maichen Sag, Beibuwan Basin
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