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Sealing ability of cap rock and its relationship with hydrocarbon
distribution of Neogene in Raoyang sag

ZHAO Li-jie', JIANG You-lu', PANG Yu-mao', YANG De-xiang’ , FAN Bing-da’

(1. School of Geosciences in China University of Petroleum, Qingdao 266580, China;
2. Exploration and Development Research Institute, Huabei Oilfield Company, PetroChina, Rengiu 062552, China)

Abstract: Based on laboratory core test analysis, the relation between the mudstone acoustic and laboratory core test analysis
of the Neogene cap rock in Raoyang sag was established. The quantitative study on the sealing property of Neogene cap rock
in Raoyang sag was carried out. According to the previous study of hydrocarbon distribution, oil source and pathways, the
effect of the cap rock, source fault and other main controlling factors during hydrocarbon accumulation were investigated. The
results show that the Neogene cap rock of the study area has a medium-higher displacement pressure, good sorting coefficient
and slightly fine skewness. So the Neogene cap rock has relative strong sealing ability. The Neogene cap rock is classified in-
to four types:best(>2 MPa) ,well(2~1.31 MPa) , moderate (1.31-0.746 MPa) and bad( <0. 746 MPa) according to the
displacement pressure. Neogene oil reservoir is enriched in Liuxi and Liubei area, which is adjacent to hydrocarbon genera-
tion center, source fault and high displacement pressure cap rock. Limited by the condition of cap rock, Neogene oil reser-
voir only scatters in Nanmazhuang area, east of Maxi sag, which is adjacent to hydrocarbon generation center and source fault
too. The Huangfucun area is far away from hydrocarbon generation center and lack of source fault, although the cap rock is
well, it hardly has any Neogene oil reservoir.
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Fig.2 Neogene fault activity analysis and evaluation map of Liulu and Hejian fault
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Table 1 Analysis assay data of Neogene cap rock
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Fig.3 Distribution of capillary pressure curve
and aperture of mudstone samples
at different depth of well Lu 32 and Lu 61
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Table 2 Relationship between displacement pressure,
porosity and acoustic time( part)

e RE FE a2 HWES  LpE
H/km At/(ps - m™)  py/MPa @/ %
7% 32 1.7975 300 2.989 9.32
¥ 48 1.3960 321 1.975 14. 00
13 1.9076 346 0. 481 13.92
# 61 1.9255 313 1. 836 12.56
#61 1.9467 320 1.243 10. 88
# 60 1.9533 299 3.139 12.18
B 15 1.3497 356 0.746 18. 14
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Table 3 Comparison of predicted and
measured displacement pressure
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MPa MPa MPa
6 14 1.8703 0. 490 0.442 0.048 10. 86
61 1.9342 2.951 3. 063 -0.112 3.66
#26 1.8605 0.763 0. 835 -0.072 8.62
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