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Mechanism of “high-speed braking” effect

on heavy oil formation during hydrocarbon migration .
a case study of the eastern part of southern slope of Dongying Sag, Bohai Bay Basin

DU Zhenjing

(Management Center of Oil and Gas Exploration, Shengli Oilfield Company, SINOPEC, Dongying, Shandong 257000, China)

Abstract; The phenomenon of “high-speed braking” occurs due to the accumulation of oil and gas during hydro-
carbon migration. Then the macromolecular substances are blocked and cannot pass through, while the small
molecules can continue to migrate. The well Wang 146 area is located in the eastern part of the southern slope of the
Dongying Sag in the Bohai Bay Basin. The viscosity of crude oil in the fourth member of the Shahejie Formation in this
area is higher than that of the Dingjiawuzi structural belt in the lower part and the Bamianhe structural belt in the
higher part. The “high-speed braking” effect was used to explain the occurrence of this phenomenon, and the forma-
tion mechanism of ultra-heavy oil reservoirs in this area was analyzed. At the same time, the geological conditions for
the formation of the “brake effect” were discussed from three aspects: sand body thickness, formation inclination, and
the characteristics of abnormal formation pressure. The differences in the main peak carbon, ¥ C,,_/ > C,,, and the
degree of crude oil degradation in the three tectonic belts of the study area can be used as favorable geochemical
evidence for the formation of heavy oil caused by the “high-speed braking” effect during crude oil migration.
Key words: “high-speed braking” effect; different causes of heavy oil formation; geological and geochemical

evidence; hydrocarbon migration; Shahejie Formation; Dongying Sag; Bohai Bay Basin
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Fig.1 Surface viscosity of crude oil and hydrocarbon

migration direction in east part of southern slope
of Dongying Sag, Bohai Bay Basin
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Table 1 Physical properties of crude oil in Es, in east part
of southern slope and adjacent area of Dongying Sag, Bohai Bay Basin
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Fig.2 Oil-bearing sand body isopach map of third sand group
in upper Es® in the eastern part of the southern slope
of Dongying Sag, Bohai Bay Basin
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Fig.3 Reservoir profile with a nearly EW direction in eastern

part of the southern slope of Dongying Sag, Bohai Bay Basin
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Table 2 Typical geochemical parameters
of oils in Es, in the eastern part of the southern
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