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Abstract: Thermal inertia widely exists in the power systems, such as the thermal power
generation in the source side and the heat pump applications in the load side. These thermal
inertia is usually caused by the slow dynamics of the temperature and pressure of working
fluid such as water/steam, air or refrigerant within a limited volume. This talk will discuss the
potential of utilizing the thermal inertia to help smooth the fluctuation of renewable energy
and thus improve the flexibility of the power grid. However, the inertia of different thermal
components exhibit different time-scale dynamics and requires cautious control design. This
talk begins with the dynamic modelling and analysis methods. Several uncertainty
compensation based control methods are proposed for different thermal processes, including
Economic Model Predictive Control (EMPC) for the energy efficiency optimization of
multivariable processes. To demonstrate the efficacy, some field applications of thermal
inertia control are introduced in the cases like coal-fired power plant, building energy systems
and cascaded heat pump systems for distributed steam generation in industry.
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