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DU Shenhui, CAO Shijing
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Abstract: In order to increase the absorptive capacity of renewable energy and reduce carbon emissions,
an integrated energy system optimisation scheme that takes into account uncertainty and demand response
was proposed. Firstly, the overall architecture of the integrated energy system was constructed and a
mathematical model was established ; secondly, the uncertainty factors on both the source and load sides
were treated by the Latin hypercube sampling method and the improved K-means clustering algorithm; a
two-layer optimisation model was designed and solved by using the improved beetle antennae search ge-
netic algorithm ( BAS-GA) algorithm combined with the CPLEX 12. 10 solver on MATLAB platform; fi-
nally, the example was verified by comparing the system planning and operating costs in different
schemes. The results show that the peak-to-valley differences of electric, thermal and hydrogen loads are
reduced by 16.8% , 14.9% and 13. 6% , respectively, compared with those before the implementation
of integrated demand response (IDR) measures. After the adoption of the IDR programme, the installed
capacities of PV, storage batteries and electric boilers are all reduced in size compared to their predeces-

sors, with specific reductions of 13.54% , 21.83% and 11.16% . The implementation of IDR measures
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reduces the overall installed capacity by 313 kW.

Key words: source-load uncertainty, integrated energy systems, improved K-means clustering algo-

rithm, improved BAS-GA algorithm, integrated demand response (IDR)
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