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Reservoir quality differences and major factors controlling low-permeability
reservoirs of Oilfield A in the Lufeng Sag,Pearl River Mouth Basin

Wan Qionghua', Liu Weixin' , Luowei' , Wang Xiuling' , Chen Chen',Heng Liqun', Cao Pei’

(1. Shenzhen Branch of CNOOC Lid. ,Shenzhen ,Guangdong 518067 ,China ;2. CNOOC, Beijing 100010, China)

Abstract ; Since the initiation of oil and gas exploration and development in the Pearl River Mouth Basin, South China
Sea,understanding of the Neogene marine reservoirs has been deepening. However, understanding of the deep reservoir
quality is still weak due to the late initiation of deep exploration and development and the sparseness of offshore wells,
thus is inefficient to guide exploration and development. By taking Oilfield A of Lufeng sag as an example ,we compared
the reservoir quality between the braided river delta facies in the Paleogene Wenchang Formation and the shorefacies in
the Neogene Zhujiang Formation in respects of microscopic pore structure and macroscopic physical properties. In addi-
tion,, we also analyzed the main controlling factors of the low porosity and permeability reservoirs in the Wenchang Forma-
tion,so as to guide development planning of this kind of oilfield. Results show that the reservoir quality of Oilfield A is
generally controlled by the tectonic sedimentation,the sedimentation in turn controls the late diagenesis to some extent,
resulting in the reservoir quality difference between the Zhujiang Formation and Wenchang Formation. Diagenesis is the
major controlling factor of the low porosity and permeability reservoirs in the Wenchang Formation. Diagenesis weakens
the control of original sedimentary fabric on reservoir quality. It lowers porosity and permeability of the reservoirs and in-
fluences the later development of the oilfield.
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Fig. 1 Regional geology and oilfield distribution of the Lufeng Sag
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Table 1 Stratigraphic profile of Oilfield A of the Lufeng Sag
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Fig. 2 Rock types of the Zhujiang and Wenchang
Formations of Oilfield A in the Lufeng Sag
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Table 2 Pore type statistics of the Zhujiang and Wenchang Formations of Oilfield A in the Lufeng Sag

HEALBE R %

J2fi . - B : e . , L/ %
JARRLESL  RLERASL ABIEAL KAl IREWEIL AaL AL pE3es
YN i 21.00 0 0 1.25 0 0 0.75 0 23
WRIT4H
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2 X5 i 0.16 4.09 0.59 0.94 0.07 0.22 0.09 0.21 0.37
XEAH
AHXT & i 2.52 64.22 9.27 14.73 1.10 3.42 1. 47 3.27
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Table 3 Statistics of characteristic parameters of pore throat obtained through capillary pressure
measurement of the Zhujiang and Wenchang Formations of Oilfield A in the Lufeng Sag
DA LBE/ % BiER/(10 Ppm®)  HEKE I/ MPa R RALIEEAE/ Ir LR BRA %
22.70 ~30.80  501.00 ~11518.00  0.021 ~0.034 21.40 ~35.60 2.98 ~5.23 5.80 ~10.70
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Fig. 3 Typical photomicrographs and mercury injection curves of the Zhujiang and Wenchang Formations of Well 1dSa of
Oilfield A in the Lufeng Sag
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Fig. 4 Porosity and permeability histograms of the Zhujiang and Wenchang Formations of Oilfield A in the Lufeng Sag
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Fig. 6 Relationship between sedimentary fabric and physical properties of reservoirs in the

Wenchang Formation of Oilfield A in the Lufeng Sag
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Fig. 7 Reservoir contact styles (a) and relative clay content (b) in the

Wenchang Formation of Oilfield A in the Lufeng Sag
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Fig. 8 Scanning electron microscope images of illite,cementation, quartz overgrowth and

feldspar dissolution in the reservoirs of the Wenchang Formation of Oilfield A in the Lufeng Sag
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Table 4 Water sensitivity of the Wenchang
Formation of Oilfield A in the Lufeng Sag
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Fig. 9  Flow sensitivity curve of the Wenchang
Formation of Oilfield A in the Lufeng Sag
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