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Fig.1 Operation strategy for flexible peak shaving
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Fig.2 Qualitative analysis diagram of

low-carbon and economy
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Time-space two-dimensional regulation modeling of charging station load
powered by bi-building special transformers
ZHANG Yongjun',ZHOU Xingyue',TANG Yuan',YANG Jingxu’, YAO Lanni',LI Qilin'

(1. School of Electric Power,South China University of Technology,Guangzhou 510640, China;
2. Digital Grid Research Institute of China Southern Power Grid,Guangzhou 510670, China)

Abstract: Driven by the demand of carbon emission reduction and environmental protection,the populariza-
tion of electric vehicles has been accelerated. Meanwhile, exploring the regulation potential of charging load
from time and space dimensions can effectively alleviate the expansion pressure of distribution network.
Based on this, a two-dimensional regulation method of time-space characteristics for charging station load
powered by bi-building special transformers is proposed. The two-dimensional regulation mechanism of char-
ging station load time-space characteristics is introduced. The charging station is powered by the redundant
capacity of the bi-building special transformers and the energy storage system. Combining three regulation
methods, namely the energy storage charging and discharging regulation, the switching of dual power swi-
tching switch(DPSS) of charging piles and energy storages,and the real-time power scheduling of charging
piles,a time-space two-dimensional regulation strategy of charging station load is proposed. The optimization
model of charging station combining day-ahead and real-time time scales is proposed. The day-ahead opti-
mization model of energy storage system charging and discharging is established with electric vehicle service
rate as the optimization objective, the real-time optimization model of DPSS switching is established with
the standard deviation of transformer load as the objective,and the real-time scheduling model of charging
pile power is established with the scheduling cost in each period as the objective, so as to improve the
economy and safety of the charging station through various regulation means. The effectiveness of the pro-
posed model is verified by example simulation.

Key words:electric vehicles;charging station;dual power supply;energy storage system;real-time scheduling;

time-space two-dimensional regulation
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Flexible peak shaving strategy of power system based on wind power-carbon capture

CUI Yang',ZHANG Cong',ZHANG Lu’,ZHAO Yuting',SHI Haobo’,LIU Xinyuan®
(1. Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology,
Ministry of Education,Northeast Electric Power University,Jilin 132012, China;
2. College of Information and Electrical Engineering,China Agricultural University, Beijing 100083, China;
3. China Electric Power Research Institute,Beijing 100192, China;
4. State Grid Shanxi Electric Power Research Institute, Taiyuan 030012, China)
Abstract: The high proportion of grid-connected wind power increases the burden of peak shaving in the
power system. Therefore, it is urgent to improve the flexibility of peak shaving in the power system and
assist the low-carbon and zero-carbon development in the new power system. The excellent peak shaving
performance of carbon capture power plant and the necessity of using it for peak shaving auxiliary services
are analyzed, and the positive role of low-carbon characteristics of carbon capture power plant in carbon
trading is demonstrated. Therefore, the flexible peak shaving operation strategy of carbon capture power
plant is put forward, and the low-carbon and economy of the proposed strategy are expounded. The wind
power-carbon capture dispatching model aiming at the optimal comprehensive cost of power system is con-
structed,and based on this model,the low-carbon performance and economic benefits of carbon capture power
plants under different flexible operation modes are compared. Finally,the simulative results of the improved
IEEE 39-bus system verify that the proposed model can effectively coordinate the peak shaving resources,
satisfy the peak shaving demand of the power system,and meanwhile reduce the carbon emission level and
operation cost of system.

Key words:carbon capture power plant;wind power;peak shaving;flexibility;economic dispatching;low-carbon
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Table A2 Parameters of thermal power units

i froNVill /MBI - BARSE al($ - MWD, /N HLAL e/ TR B
MW MW b/($ - MW™),c/$ At ] /h (MW - h? [t - (MW - h)™
1 455 200 4500 0.00048,16.2,1000 6/6 200 0.9
2 455 150 5000 0.00031,17.3,970 5/5 200 0.92
3 130 30 550 0.002,16.6,700 5/5 100 0.99
4 130 25 560 0.00211,16.5,680 5/5 100 0.98
5 162 45 900 0.00398,19.7,350 5/5 100 1.02
6 80 20 170 0.00712,22.3,370 3/3 72 1.05
7 85 25 260 0.00079,27.7,480 33 80 1.06
8 55 10 30 0.00413,25.9,660 1n 60 1.12
9 55 10 30 0.00222,27.3,665 n 60 1.15
10 55 10 30 0.00173,27.8,670 n 60 11
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Table A3 Compensation price for peak shaving auxiliary services
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Table A4 Parameter table
Edis Hft Edis Bl
¢ CEALIARREERERE) MW - h - £1)  0.269 Cunit (AFLEA) /(8 - MW 500000
K (Bl gess®) 0.9 Qoit (FihimiEIkER ) / (t - ) 4.8
N ( TARRSERRED) 1.2 Seit AT ) 1 (8- 1) 0.9
Mwea(MEA EE/R it ) /(g - mol™) 61.08 OCK ELHLLZE T R %N 1.2
Mcoa(CO, BE/R Fitkt)/(g - mol™) 44 Ay CREHERBCBRSO /It - (MW - b)Y 07
CrOBMEA LI )% 30 | Ko (FREETIRARE) [[$- MW - h)'] 10
pROGRE ) (g + mI™) 1.01 Cor(RAMHAE A BINA) TS 23594.2
Pei( 5 BERE)/ (MW + h) 5 Ne(BRAfi 4R & YT IHAE IR )/a 15
Ver(BHBHEIABL)/m® 20000%4 Cov(MHBIRERMLHE) ($- m®) 100
Vero( 8 A7 2591 1A 1A R )/im? 10000 Ner(fEB ST IH4E PR )/a 5
Voo ZH AT # T A RL)/m® 10000 Ky (BREZZ M%) 1($ - 1 14.286
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