Methodology, software design and application of integrated optimization for oil companies’ upstream business
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Overview

Upstream business of oil companies include many processes such as reserve management, productivity construction, production optimization between newly built and existing wells, production evaluation and so on. These processes compose a giant system which could be impacted by both external environment and internal factors. In order to increase the efficiency of upstream business management, this paper built a systematic process as well as a computer platform for integrated optimization of upstream business. It is a full process optimization system based on big data which enables oil companies to monitor all of the upstream processes from reserve evaluation to production, observing the impact of one segment to the whole company, and doing optimization for upstream system.
Methods

Firstly, the processes of upstream business are summarized. Then a theory system of integrated optimization methods for upstream business is proposed, including productivity construction assessment methods, production forecasting methods, productivity project evaluation and selection methods, profitable production assessment methods, and integrated optimization methods. After that, an integrated optimization process which includes four steps is designed: productivity construction evaluation, technological optimization, economic optimization and integrated optimization. After these four steps, integrated optimization plans under different target would be found. Moreover, a network software platform is designed, by which the whole process of upstream business could be simulated.
After all the processes of integrated optimization, an optimized development plan under different target, such as minimum investment, maximum production, and maximum profit could be found. The optimized development plan includes optimized reserve utilization step, optimized production, and optimized investment, optimized cost and the profit. The experimental application in selected oilfields showed that after using this platform the economic profit increased. The integrated optimization of upstream business helps to build a critical, standardized, scientific, and informative oil and gas business management, planning and programing process. In the environment of low oil price, integrated optimization of upstream business is an important way to reduce cost, increase profit and get out of trouble.
Results

The empirical study in selected oilfields shows that after using the system for integrated optimization, the economic profit of oilfields is increased. 
The system help find the optimal combination of developed oilfields and new production capacity projects, indicating that a small cut of new well would increase the profit. After combinatorial optimization, the profit increases 440 million Yuan. By progressive optimization, the profit further increases 170 million Yuan. 
Further, an optimized development plan is obtained by the system which provides production and operation indicators of each year including production, investment, cost and profit. 
The system can be used by managers of financial department and planning department, technicians of exploring department and oil reservoir department, as well as researchers of oil companies. The system helps to build critical, standardized, and informative oil and gas business managing and planning platform.
Conclusions

This paper put forward a theory system and then developed a network-based software platform of integrated optimization for oil companies’ upstream business innovatively. Integrated Optimization System enriches the upstream business strategy management system. It is a useful tool to realize meticulous management and make quantity decision. In the environment of low oil price, integrated optimization of upstream business is an important way to reduce cost, and increase profit.
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