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The Dynamic Models and Numerical Simulation
of Secondary Petroleum Migration
in Compactional Flow Basins

~ An Example From the Dong Ying Depression

Zha Ming

(Dept of Petroleum Resources Science, University of Petrleum, Dongying 257062)

Abstract

The conceptual model of paleo-hydrodynamics and mathematical model of pseudo—3D nonstationary
flow for the Es3 member were built according to "centrifugal flow" characteristics of the fluid potential
field of compactional flow basin as well as to expelling style of fluids from mudstones. Isostatic nets of
paleo -hydrodynamical field were superimposed on nodal nets of com paction-displacement fluids ,and the
diffential equations of hydrodynamics were writen by means of Darcy/s law and hydraulic isostation,
which provides a numerical method for simulating paleo-hydrodynamics, paleo{luid potential field and
secondary hydrocarbon migration . The results of numerical simulation showed that the high potential
values(Max. 59000m’ /s’ ) were located in the centre of the Lijing and Niuzhang areas and descended to—
wards edges of the depression at 25Ma(late Dongying) . Oil migrated from higher potential belts to low -
er ones in "centrifugal flow" ,which was the regional dynamic condition of controlling petroleum accu—
mulation and distribution. The simulations also revealed that migrating velocities are 30~ 40km /M a at
5Ma, 5 10km /Ma at 25M a and 5~ 10km /Ma at present in the Esmember, respectively. The main driv—
ing forces of secondary migration were different in geologic times and spaces.

Key Words compactional flow secondary migration conceptual model hydrodynamics Dongying



