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Table 2 Parameters of various energy equipments

T SH ¥l
NcHp, e 0.40 Pepp ma/ kW 700
7CHP b 0.60 PMRHZ,max/kW 250
MR 0.60 Pep ma/ kW 1200
Noe 0.90 P oma/ kW 400
NEL 0.87 PHr'c,Hz,max/kW 250
itrc 0.45 Py che,max” kW 200
e 0.55 Py dic.max” kKW 200
Mechr, BT 0.95 Pyst ehe max”/ kW 200
Tdis, BT 0.95 Pust dis, ma” kW 200
T chr HST 0.97 P, by max” kW 800
M dis, HST 0.98 YVHsT 0.02
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Table 3 Cost and carboin emission comparison
results of different scenarios
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Table 4 Comparison results of calculation
examples under three scenarios
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Multi-time scale low carbon operation integrated energy system

considering multiple integrated demand responses
WU Yanjuan'?®, ZHANG Yixuan', WANG Yunliang'?>
(1. School of Electrical Engineering and Automation, Tianjin University of Technology, Tianjin 300384, China;
2. Tianjin Key Laboratory of Control Theory and Application for Complex Systems, Tianjin 300384, China;

3. Tianjin Key Laboratory of New Energy Power Conversion, Transmission and Intelligent Control, Tianjin 300384, China)
Abstract : In order to tap the response potential of demand-side resources,a multi-time scale low carbon scheduling strategy for
the integrated energy system (IES) with multiple demand responses is proposed. First of all, considering the difference in
response of demand-side resources at different time scales, a multiple integrated demand response (IDR) model considering
price and incentive is established. Secondly,in order to reduce the impact of source and load forecasting errors on the operation
of IES,the day-ahead low carbon economic scheduling model and the intra-day double-time-scale rolling optimization flattening
model are constructed respectively. Finally, different scenarios are set up for comparative analysis in the simulation of a
numerical example. The results show that compared with traditional IDR, the multiple IDR can effectively tap user response
potential and improve system economy. In addition, the multi-time scale scheduling strategy taking into account IDR can
effectively alleviate the power fluctuation caused by the source and load error and reduce the carbon emissions of the system,so
as to realize the low carbon,economic and stable operation of IES.

Keywords :integrated energy system (IES) ;integrated demand response (IDR) ;hydrogen energy ; multi-time scale ;low carbon

optimization ; difference in response
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