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Fig. 1 Sketch map of experimental apparatus for thermodynam-
ic modeling of oil migration ( 7'y and 7', are controllable constant
temperature units. The temperature can be controlled and kept

constant through adjusting electric resistance)
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Fig.2  Petroleum migration simulation in dry sands confined

in the tube with temperature differences

of 0°C(A), 30°C(B) and 70 C(C)
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Fig.3 Petroleum migration simulation in water saturated sand
confined in the tube with temperature differences of 30 ‘C(A),
50 C(B, D) and 70 C(C)
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Fig.4 Petroleum migration simulation in water saturated sand
(d= 0.25 mm) in an open tube under temperature difference

of 50 °C, 70 Cand 20 C.
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Fig.5 Oil migration simulation in watersaturated sands of

K5

various grain sizes ( dy= 0. 15mm, d;= 0. 25 mm) confined
in the tube under temperature difference of 50 C

and continuous oil
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Fig.6  Oil migration simulation in watersaturated sands ( d=
0.25 mm) confined in the tube with temperature differences of
40 C(A), 30 C(B) and 20 'C(C)
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PHYSICAL SIMULATION FOR PETROLEUM MIGRATION
IN THERMODYNAMIC SYSTEM

iu Nansheng! Fang Jiahu®
g Fang

(1. Key Laboraiory ¢ Hydrocarbon Accumulaiion Mechanism, Minisiry o Education, University ¢ Petroleum, Bejing;
2. Dep. o Resources, China Uniersity ¢ Mining & Technology, Bejing)

Abstract: The mechanism and genesis of ore deposit can be basically concluded as the dynamics of mineralization.

Temperature will play an important role in hydrocarbon migration under subsurface environment, i. e. migration in
reservoir rocks deeply buried in sedimentary basins with high temperature, high pressure and low permeability. Tem-
perature can not only change the physical property of petroleum (e. g. specific gravity and viscosity) during migra-
tion, but can also act as the major dynamic force of fluid migration, especially in deep geological condition. An experi-
mental equipment has been installed to simulate the petroleum migration with temperature difference to be the thermo-
dynamic force under normal temperature and pressure environment. The installation is composed of two thermoregula-
tors and a glass tube filled with sands of different sizes. The main objective is to explore the mechanism of heat as the
direct diving force during the petroleum migration, by means of the physical simulation of petroleum migration under

different thermodynamic systems. The result will provide some helpful information to the study of the mechanism of
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hydrocarbon accumulation, especially hydrocarbon charging and accumulating in deeper part of the basin. The model-
ing results include: (1) Oil can migrate under the action of temperature difference, and it migrates from the site with
high temperature to the site with lower temperature, indicating that temperature can act as the dynamic force for fluid
flow. Under the experimental condition, the temperature difference and time control, the migration velocity and dis-
tance. Given in the same time interval, the higher the temperature difference is, the higher velocity and larger dis-
tance the migration would be. However, the velocity of oil migration is much slower in water— saturated sands. ( 2) As
to a certain temperature difference, the distance of oil migration is constant no matter how long the experiment would
be continued, which indicates that the temperature difference is the most important force to oil migration under the ex-
periment condition. (3) Since the pressure within the tube decreases when the confined glass tube is opened, the ve-
locity and amount of oil migration in the open system would be larger than that in confined system, and they also de-
pend on the temperature difference. (4) The migration distances of oil are almost the same in sands with different
grain sizes. The result indicates that the poroperm characteristics of reservoir do not affect the migration distance, but
the temperature difference does. (5)No matter how long the experiment would be continued under a certain tempera-
ture difference, more oil supple would not increase the distance of oil migration. This also shows that the migration

distance has no relation to the amount of oil supply, it just depends on the temperature difference.

Key words: temperature difference; dynamic force of migration; simulating experiment

( Continued from Page 203)

basin, which would constitute the potential reservoirs in deeper part in the basin. The distribution of these sediments
have clearly been controlled by the structural slope breaks in the basin margin. The study of the Paleogene in Dongying
sag shows that there are multistage slope breaks , such as faulted, flexural, depositional and erosional slope breaks in
the half graberrlike rift lacustrine basin. The large syndepositional faults that act as the boundary of tectonic sub-
units, such as salient, slope (fault bench) and subsag, would often become faulted slope breaks. As a result, there
will be various types of faulted slope breaks successively developed from the steep slope to gentle slope belts, including
salient-steep slope, steep slope-subsag, salient-gentle slope, gentle slope-subsag margins. Nearby these slope breaks,
some smaller syndepositional faults can become auxiliary faulted slope breaks and constitute various complex plane
combination patterns. Above and below the faulted slope break on the edge of salient may develop erosional slope
break. Flexural slope break are mainly associated with syndepositional anticline and nose, which are developed best on
both limbs of central anticline-belt and on delta front. The most typical depositional slope break is that developed a
long the long-axis on Dongying delta front. Faulted slope break controls the development of lowstand fan and compound
lithologicstructural traps, depositional slope break controls the distribution of lowland fan, highstand slumping turbid-
ity fan and lithologic traps, while flexural and erosional slope breaks control not only the development of sandbody, but
more apparently control the development of stratigraphic overlap, truncation wedge-out and stratigraphic traps. Final-
ly, different kinds of slope breaks developed in the rift lake basin distribute extensively and appears multistage slope
breaks. The slope break controls significantly the development of stratigraphic depositionnal and norrstructural traps.
Combination of oil and gas reservoirs usually occur near the slope break. A thorough study of the genetic type and dis-
tribution of slope breaks and their control on sedimentary facies and reservoirs in the maturely explored area as Dongy-

ing sag would certainly establish a vast domain in the study of rift basins in eastern China.

Key words: slope break; subtle trap; lowstand system tract; rift basin; Dongying sag; Tertiary





