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Large amounts of water are associated with oil production, especially in mature fields. Produced water is
associated with increased costs because of water handling and transportation problems. It is therefore desired to
separate out the water and get rid of it as early as possible through discharge to the ocean or through injection to
the subsurface. For both release methods, there are strict environmental requirements of the concentration of oil
in water. Due to the compact nature of the equipment required subsea, the residence time is low and hence control
of the process is difficult.

The main objective of this study is to improve the control system of the subsea separation. This is done on a
complete oil water separation system which consists of a combination of the bulk oil-water separation using
multiple parallel pipe separator (Skjefstad & Stanko, 2019) and produced water treatment using de-oiling
hydrocyclones (Vallabhan, et al., 2022). The two systems are connected by a Typhonix low shear coalescing pump
which increases the size of the oil droplets hence improving the separation efficiency of the hydrocyclones
(Husveg, et al., 2019). While the individual systems have been studied separately, limited work has considered
the dynamic interactions and holistic control of the integrated system.

This study develops a control-oriented model from first principles which will be used in the process of creating a
holistic control architecture for the separation system. Simulations of different control architectures will be
performed and a study to find the optimal control scheme. The results will be compared to the experimental results
from the rig which is under construction at NTNU (Negrgaard, 2023). This rig will be operational in June 2026.
The expected outcome is a validated control-oriented model and an optimal control scheme for the complete
separation system.
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