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We have for many years worked with modeling, simulations (Olga) and experiments for avoid slug flow in offshore installations. This is an interesting problem with a large economic potential for increased production.

The motivation of this project is using nonlinear control techniques for improved stabilization of the offshore production facilities (pipeline-riser systems) compared to linear controllers.
Dynamics of pipeline-riser systems with severe-slugging flow condition is highly nonlinear. Therefore, it is expected to improve the control and increase the controllability region of the system by using nonlinear control techniques.
One example is using top-side pressure measurement for stabilization of the system. This measurement shows controllability problems found by frequency-domain controllability analysis of the linearized model. In addition, we could not be able to stabilize the system with this measurement by means of linear controllers. However, improved results have been achieved by using a high-gain observer and state-feedback. 

Moreover, the non-linear controllers are able to bring the system from an unstable condition to stable condition. 
It could be beneficial to explore other nonlinear control strategies for anti-slug control. The following control strategies might be tested:

- Nonlinear observer-based controller

- Sliding mode controller

- Feedback linearization

- Lyapunov redesign

… and any good solution that you come across during the project.

