[PTC

International Petroleum
Technology Conference

IPTC 12537

Integration of Downstream and Upstream Capabilities for Field Wide

Production Optimization
Asit Mardikar, Shell Global Solutions; Edwin Van Donkelaar, Shell Intl. Exploration; Keat Choon Goh, Shell

Copyright 2008, International Petroleum Technology Conference
This paper was prepared for presentation at the International Petroleum Technology Conference held in Kuala Lumpur, Malaysia, 3-5 December 2008.

This paper was selected for presentation by an IPTC Programme Committee following review of information contained in an abstract submitted by the author(s). Contents of the paper, as
presented, have not been reviewed by the International Petroleum Technology Conference and are subject to correction by the author(s). The material, as presented, does not necessarily
reflect any position of the International Petroleum Technology Conference, its officers, or members. Papers presented at IPTC are subject to publication review by Sponsor Society Committees
of IPTC. Electronic reproduction, distribution, or storage of any part of this paper for commercial purposes without the written consent of the International Petroleum Technology Conference is
prohibited. Permission to reproduce in print is restricted to an abstract of not more than 300 words; illustrations may not be copied. The abstract must contain conspicuous acknowledgment of
where and by whom the paper was presented. Write Librarian, IPTC, P.O. Box 833836, Richardson, TX 75083-3836, U.S.A., fax +1-972-952-9435.

Abstract

The demand for oil and gas is ever increasing. At the same time much of the new oil is in challenging environments and is
increasingly becoming more difficult to produce. This, together with exponentially increasing communications capacity and
computing power, has led to several initiatives in the area of Digital Oil Fields, Smart FieldsC_ etc. In all these initiatives,
optimization on multiple economically relevant time scales plays an important role. The downstream refining and chemicals
businesses have faced similar questions and have developed a well-established hierarchy for optimization on multiple time
scales (Long Term Planning, Scheduling, Real-Time Optimization, Performance Monitoring, APC, Base-layer control) in
which the scope, time scales, integration, interfaces etc. have been clearly defined.

There are several differences between the production system in the upstream and downstream supply chain. For example,
diverse environments and workforces, significant and dynamically changing subsurface uncertainty and time scales of decades
with respect to reservoir systems can characterize the upstream supply system. However, many principles of optimization and
uncertainty management, such as the "division of time scales principle", are equally valid for upstream and downstream
systems. This allows great opportunities to integrate and synergize upstream and downstream technologies.

This paper describes how such an optimization hierarchy can be constructed for field-wide production optimization,
integrating downstream and upstream concepts. This paper will propose solutions based on the above concepts, while
considering business decision requirements, engineering workflows and collaborative working. It will also indicate the
challenges that need to be addressed to implement and maintain such applications reliably in the oil and gas production
environment. A number of concrete field cases where (part of) this principle is successfully applied will also be presented.



