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Fig.1 Two-layer scheduling model of wind-fire-storage combined peak regulation system
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Fig.2 Peak regulation cost curve of thermal power unit
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Fig.3 Pumped storage power and optimized
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Table 2 Comparison of economy among different scenarios
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Fig.5 Optimization results of unit output in Scenario 5
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Table 4 Peak regulation benefit of each scenario
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Multi-objective low-carbon scheduling of power system with energy storage
considering carbon capture device and peak regulation initiative
LI Junhui',DONG Fucai',GUO Qi*’,YAN Jun’,LUO Xuanzhong*,LI Qiang’,ZHU Xingxu',LI cuiping'
(1. Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology,
Ministry of Education,Northeast Electric Power University, Jilin 132012, China;
2. Branch of Power Dispatching Control,Inner Mongolia Power(Group) Co.,Ltd.,Hohhot 010020, China;
3. School of Future Technology,Tianjin University, Tianjin 300350, China;

4. Songyuan Power Supply Company of State Grid Jilin Electric Power Co.,Ltd.,Songyuan 138000, China)
Abstract: Aiming at the problems of increasing difficulty of system peak regulation and low motivation of
various peak regulation entities due to the large-scale integration of wind power,a multi-objective low-carbon
scheduling strategy for power system with energy storage is proposed,which takes the carbon capture device
and the peak regulation initiative into account. The upper layer takes the minimum net load fluctuation and
the maximum utilization benefit of pumped storage as the optimization objectives, which reduces the peak-
valley difference of load and increases the accommodation space for wind power,while ensuring the utiliza-
tion benefit. Based on the optimized peak regulation capacity of the upper layer,the lower layer takes the
lowest total system operation cost and the smallest amount of wind power curtailment as the optimization
objectives, analyzes the positive effects of the combined peak regulation of thermal power unit transformation
and energy storage, and designs a multi-agent joint peak regulation strategy,to address the issues of high
energy loss during deep peak regulation of units and high carbon emissions during peak load periods. When
solving the multi-objective model,the improved technique for order preference by similarity to an ideal solution
(TOPSIS) based on the e-constraint method is adopted to determine the optimal power allocation scheme.
The simulative results of case study show that the established model can achieve the maximum utilization
of resources while ensuring the benefits of each peak regulation entity, balancing the system’s economic
benefits and low-carbon performance.

Key words: electric power systems; energy storage; deep peak regulation; joint peak regulation of multiple

stakeholders ; peak regulation initiative;carbon capture device; TOPSIS;low-carbon scheduling



