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a b s t r a c t

The practice of implementing real-time optimization (RTO) using a rigorous steady-state model, in con-
junction with model predictive control (MPC), dates back to the late 1980s. Since then, numerous projects
have been implemented in refinery and chemical plants, and RTO has received significant attention in
the industrial and academic literature. This history affords us the opportunity to assess the impact and
success of RTO technology in the process industries. We begin with a discussion of the role RTO serves
in the hierarchy of control and optimization decision making in the plant, and outline the key steps of
the RTO layer and the coordination with MPC. Where appropriate, we point out the different approaches
that have been used in practice and discuss the success factors that directly relate to the success of RTO
within an organization. We also discuss alternative approaches that have been used to alleviate some
of the challenges associated with implementing RTO and which may be appropriate for those unwilling
to commit to the traditional RTO approach. Lastly, we provide suggestions for improvement to motivate
further research.

© 2011 Elsevier Ltd. All rights reserved.
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1. Introduction

In the mid to late 1980s, the confluence of several develop-
ments allowed for the first time, real-time optimization utilizing
a rigorous steady-state model of the process:

• Model predictive control technology.
• Open equation modeling.
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