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ABSTRACT: Integrated power systems (IPS) incorporate heterogeneous power sources, including energy storage
systems, to achieve improved energy efficiency and reliability. They have been a critical enabling technology for
vehicle electrification, as exemplified by their pervasive applications in hybrid electric vehicles and all electric ships.
One special characteristic of IPS is the highly interactive and dynamic nature, due to tight physical couplings of the
multiple components involved. To achieve high efficiency, one often needs to take advantage of knowing their
operating profiles and pushing these systems to operate on or close to their admissible boundary, thereby calling for
predictive control.

In this presentation, we will explore the special characteristics of the IPS and discuss the challenges and solutions of
predictive control applied to this special class of systems. On the methodology side, we will present the integrated
perturbation analysis and sequential quadratic programming (IPA-SQP) algorithm that was developed to deal with
the fast and interactive dynamics of IPS. On the application side, we will cover several examples, including the IPS
for all-electric ships and the integrated solid oxide fuel cell and gas turbine (SOFC/GT) system.
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