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Research on optimizing configuration of critical peak pricing based demand response

ZHU Chen', WANG Mingxi', ZHANG Yang’, FANG Xing', MO Zhen', SU Sheng®
(1.Changsha Power Supply Company, State Grid Hunan Electric Power Co., Ltd., Changsha 410004, China; 2.School of

Electrical & Information Engineering, Changsha University of Science & Technology, Changsha 410014, China)

Abstract: Time of use (ToU) price is an important means for power utilities to implement demand response. In order to
shave peak load of the power grid based on coordination interests of all participants, it is necessary to analyze the
electricity usage data of users and optimize the configuration of ToU price. The cosine similarity is employed to develop
a peak load transfer evaluation coefficient index that can visually evaluate user responsiveness in a straightforward way.
The index is employed to evaluate the users’ response degree of a power utility by industry. It is uncovered that majority
of industrial and commercial users of various industries cannot participate in demand response due to their industry and
electricity usage characteristics. Once all days in the summer are set as day of peak electricity prices, these users suffer
substantial economic loss inevitably. The meteorological data and load data are analyzed to find out the way to optimize
configuration of day of peak electricity prices. It is uncovered that the peak load can be shaved effectively without
causing unnecessary electricity bill of these users by setting work day with temperature over 35°C as day of electricity
price.
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Figure 1 Seasonal variation of load in investigated

power utility
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Table 3 Load rate & peak-valley load rate
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Table 4 Statistics of peak load of investigated power utility
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Figure 2 Changes of TOU in 2022 and 2021
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Table 6 Performance of CPP with restriction of various maximal temperatures in summer

TR 5% 4 36°C 34°C 33°C
OB MO mdens W b EERNE W WM WM W RN AN R REER

WOC BB g R/% MEMC BEHC R/% WP SR R/% WP SUREC R/% MAK
2017 31.3 130 96 74 17 130 100.0 21 130 100.0 28 130 100.0 37
2018 314 87 75 86 17 87 100.0 20 87 100.0 29 87 100.0 45
2019 32.1 192 115 60 20 153 25 153 79.6 36 153 79.6 45
2020 31.7 104 76 73 26 104 100.0 31 104 100.0 40 104 100.0 51
2021 34.2 157 110 70 42 157 100.0 49 157 100.0 58 157 100.0 69
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Figure 5 5% peak load vs. temperature in 2021
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