TEXAS TECH UNIVERSITY
Department of Mechanical Engineering

Systems & Control Science for the Future of Humanity: Role of controls in power and
energy

Dr. Kwang Y. Lee, Professor and Chair, Baylor University
Department of Electrical and Computer Engineering, Waco, Texas

Abstract: Systems and control science is a high-tech field of science and engineering that plays an important
role in a growing number of technological and social-economic developments. Today large complex physical
systems interact with a considerable and increasing number of distributed computing elements for monitoring,
control and management. The elements of the physical systems are interconnected through the exchange of
matter, energy or momentum while the elements of the control and management systems are interconnected
through communication networks, which often impose restrictions on the information exchange. Example of
systems are smart grids and power plants, water management, traffic management (for cars, airplanes or ships),
smart manufacturing process with many cooperating elements (e.g., robots, machines, warehouses, conveyer
belts), large processing plants with many process units, buildings with advanced distributed control, etc. This
talk is geared to power and energy systems. By better design, coordination and management of these systems,
day to day life can be improved significantly by better services, lower consumption of energy and resources, and
lower emissions. With rising environmental regulation, a paradigm shifts from fossil to green energy; however,
without the intervention of control, this shift wouldn’t be as effective. Energy and power as an area divided into
numerous subareas and each subarea has a different control problem. Control technology is inevitably at the
heart of as many engineering and science applications as one can imagine. The talk summarizes the role of
control in generation, transmission, distribution, renewable energy and energy storage.
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