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Reliable electricity supply is an essential requirement in all aspects of society, industry, and our daily life. Emerging challenges with the development of energy systems have been posed. Naturally, the increasing diversity of energy systems involved in the modern power grid drives a high volume of concerns regarding the reliability and safety in the energy distribution and generation. Incorporating more clean energy in the world to combat air pollution has been highly concerned in big cities such as Hong Kong. The natural gas, nuclear power, and renewable energy are gradually utilized to replace the use of coal in the power supply. The increasing complexity of Hong Kong energy portfolio desires higher reliability and safety of the energy systems as well as emerging technologies for optimizing them. 

In this talk, we will discuss some of the challenging issues and present some of our research works that extend existing methods for quantifying and minimizing risks and failure incidents related to energy systems, from energy production to distribution and usage management. It is well-known that there is a need for a fundamentally emerging way of dealing with uncertainty in integrated smart grid systems in order to ensure reliable supply and to manage operational and strategic risks.

Due to the complexity of the problem, and its many risk factors and uncertain parameters, it is difficult to plan, operate and predict potential failures for a distributed energy system. Generation units fault, transmission line damage, transient stability even a heavy storm will lead to unpredictable failures such as unavailable service or even blackouts.  

Through the identification of various risks and building a general system model, specific models for energy systems can be developed and studied in a systematic way. Challenges related to system reliability computation, simulation and estimation, considering many factors such as environmental and operational uncertainties, are to be addressed in a number of identified research tasks. Our research contributes to the development of new methodology in risk modelling and analysis, and it will have important applications in energy distribution systems.
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