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A Perspective on Electricity Flexibility of Integrated Energy Systems
in Processing Industries
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Tianjin 300072, China)

Abstract: Along with the integration of interruptible renewable generation such as wind and solar, operational flexi-
bility is essential to the power grid. Processing industries, accounting for a large share of the load in the power grid,
have great potentials in providing such flexibility by regulating their energy use. Unlike residential and commercial
users, attaining the flexibility of processing industries is a great challenge due to the complex interactions between
multi-energy systems and industrial processes. This study presented models of processing industries to address this
issue by characterizing the interactions between various energy and material flows. Three main flexibility resources of
industrial integrated energy systems are reviewed from three aspects: dispatch of combined heat and power units,
direct control of electric loads, and indirect control through regulating manufacturing processes that are not driven by
electicity. Indices and an evaluation framework for flexibility quantification of industrial integrated energy systems are
discussed. Considering the differences in energy consumption features and flexibility provision potentials of various
industrial sites, a market framework is presented for the trading and aggregation of multiple users through load ag-
gregators. Finally, future directions for flexibility analysis of industrial integrated energy systems are summarized and
prospected.
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Fig.1 Schematic diagram of energy supply and produc-
tion systems of typical processing industries
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Fig.2 Flexibility characteristics of typical processing
industries
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