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Abstract: Deepwater oilfields have become one of the principal strategic frontiers for global reserve replacement and
production growth. Deepwater turbidite sandstone oilfields, such as those in Block 18, Angola, have generally entered a
stage of high water cut and high recovery, while substantial marginal reserves remain distributed around the developed
fields. However, the development of these reserves has long been constrained by great water depths, small reserve size, high
single-well investment, and significant development risks. An integrated technical system for efficient development of
marginal reserves was developed based on the principle of “minimum wells with high and stable production, ” to address
three key challenges in marginal reserve development—rapid assessment of economic feasibility, mismatch between well-
pattern configurations and reservoir architecture, and the conflict between high-rate oil production and stable production. As
indicated by the research results, (1) an economic recoverable reserve threshold model coupling oil price, tieback distance,
and geological risk was established to define the minimum economic recoverable reserves required for tieback development.

Under an oil price of USD 60/bbl, a tieback distance of 20 km, and moderate geological risk, the minimum threshold ranges

s B #1:2026-06-02; & B H #§ :2026-07-27.

E—1EEE N 6 (1965—) , 5 it HURH S T RN MR HIF A& . E-mail: wanggf. syky@sinopec. com,
BEEEEN RECW(1983—) , 5, SR, M HFF % . E-mail: luwm. syky@sinopec. com.

EETE : PEA RN H (P25055)



2 A 5K AR R R

from 8.4 X 10° t to 10. 1 X 10° t, enabling rapid screening of marginal targets and identification of candidates suitable for
detailed development planning. (2) Differentiated injection-production well patterns constrained by reservoir architecture
and reserve abundance were developed. Massive reservoirs within confined composite turbidite channels adopted a regular
well pattern characterized by dense crestal wells, sparse flank wells, and peripheral water injection, whereas layered
reservoirs within unconfined turbidite channels adopted an irregular well pattern with crestal producers and peripheral water
injection, thereby improving the compatibility between well-pattern design and reservoir architecture. (3) A multi-parameter
optimization method for injection-production dynamic balance was developed to achieve coordinated high-rate oil production
and stable production while defining the optimal production-rate range for different well-pattern configurations. The proposed
technical system has been successfully applied to deepwater marginal oilfields in Angola. In the PT oilfield (in confined
turbidite channel facies) , a relatively regular “two-injector + two-producer” well pattern maintained stable production for
three years and achieved cumulative oil production of 420 X 10* t, extending the life of the mature field by six years. In the
CS oilfield (in unconfined turbidite channel facies) , an irregular “two-injector + two-producer” well pattern is predicted to
achieve a recovery factor of 35.6%. These results provide a replicable technical framework and decision support for the
efficient development of similar deepwater marginal reserves worldwide.

Key words: turbidite channel, well pattern adaptability, minimum economic threshold of recoverable reserves,

marginal reserves, development model, deep-water oilfield, Angola
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Table 1 Physical meanings and basis for parameter determination in the triple-coupled economic reserve threshold model for

deepwater marginal oilfields in Angola
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Table 2 Dynamic ranges of the minimum economic recoverable reserves for deepwater marginal oilfields in Angola
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Fig.2  Well-pattern design proposal for confined turbidite channel reservoirs (0,, Formation, PT oilfield) , Block 18, Angola
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Table 3 Parameters of the injection-production dynamic balance optimization model for deepwater marginal oilfields in Angola
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Fig. 4  Oil production rate and recovery curves for Block 18, Angola
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