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A co-simulation method for time series energy flow of integrated energy system based on message bus
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Abstract: There are complex energy coupling relationships and multiple disturbance variables in Integrated Energy
Systems (IES). These pose new challenges to the calculation of multi-energy flow. First, the idea of solving combined
energy flow by a decomposed method is analyzed from the point of coupling elements and coupling variables. Secondly, a
cooperative simulation framework of electric, heat and gas energy flow based on a message bus is proposed, and the
mechanism of message publishing and subscribing between simulation subsystems is established. Then, the time
synchronization rules of IES collaborative simulation are proposed for the requirements of inter-iteration between
subsystems and energy flow calculation of time series. Finally, a typical regional IES is taken as an example for
simulation calculation. The results show that the proposed method can support a multi-function flow time series power
flow calculation, and achieve convergence of collaborative simulation.
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Fig. 1 Examples of a typical regional IES
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Fig. 2 Architecture of IES co-simulation system
based on message bus
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