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Economic optimization of deep peak regulation of thermal power units taking into
account the risk of emergency storage on the demand side

WEI Wen' 2, JIANG Fei®, DAI Shuangfeng!, CHEN Changging*, CHEN Lei®
(1. School of Economics and Management, Changsha University of Science and Technology, Changsha 410076, China;
2. School of Economics and Management, Hunan University of Science and Technology, Yueyang 414000, China;
3. School of Electrical and Information Engineering, Changsha University of Science and Technology, Changsha 410076, Ching;
4. School of Mechanical and Electrical Engineering, Hunan City University, Yiyang 413000, China)

Abstract: There are problems of long idle time of demand-side energy storage accident backup and high cost of
traditional thermal power units. Thus an economic optimization method considering standby risk of demand-side energy
storage accident and thermal power unit deep peak shaving is proposed. First, a demand side ES risk quantification model
and a standby peak adjustment economic model of ES accident are constructed by analyzing the weather state, load rate
level and failure risk type. Secondly, the DPR economic model of fuel injection cost of a thermal power unit is built based
on the analysis of unit damage and fuel demand during DPR. Finally, an economic optimization model of an ES accident
standby auxiliary thermal power unit DPR based on demand side risk quantification is proposed. The particle swarm
optimization algorithm is used to verify the calculation example in the modified IEEE 30-node system. The results show
that the participation of ES accident standby in DPR can effectively improve the peak load adjustment capability and the
utilization rate of ES accident standby.
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Table 1 Thermal power unit parameters
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3 243 121 60 0.08 2162 4803
4 120 60 45 0.05 23.23 639.4
5 130 65 45 0.06 1651  502.7
*2 ESBH
Table 2 Energy storage parameters
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0.9 0.1 0.9 0.9 314
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Table 6 Comparison of peak shaving economy under different weather conditions
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