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Fig.1 Multi-level cloud-edge coordinated regulation
architecture of CIES
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Two-level energy optimization for community integrated energy system
considering cloud-edge collaboration
ZHOU Hongwei',ZONG Xuanjun',ZOU Sheng', YUAN Zhoumao’,
LIANG Xinyu*,DOU Xiaobo®, YU Jingwen’
(1. Economic and Technological Research Institute of State Grid Jiangsu Electric Power Co.,Ltd.,Nanjing 210008, China;
2. School of Electrical Engineering,Southeast University,Nanjing 210096, China)
Abstract: Digging into the community integrated energy system internal multi-energy coupling usage and
comprehensive response demand potential deeply, the flexible resources inside the system are modeled as
the energy storage,and the virtual energy storage resources are divided according to the time scale partici-
pating in optimal scheduling,thus the day-ahead and intraday two-stage community integrated energy system
optimal scheduling method is proposed. The thermoelectric co-optimization model is built at the day-ahead
stage and the electric power rapid adjustment model based on day-ahead scheduling results is built at the
intraday stage. Furthermore,in order to give full play to the time and space complementary advantages of
the resources among communities in integrated energy system,the two-layer energy optimization method for
the integrated energy system considering cloud-edge collaboration is proposed from the perspectives of multi-
time scale and multi-agent, which is applicable to the real-time stage. Based on the latest prediction results
of renewable energy and electric load in each community,the real-time energy optimization model that meets
the overall operation economic goal of system is established on the energy management cloud platform.
The refined control model is established in the edge controllers using model predictive control method,
which takes the intraday optimal results as the reference values. And the alternating direction method of
multipliers is used to solve the problem,so as to realize the balance between the community’s own benefits
and the overall benefits of the integrated energy system. The simulative results show that through the trans-
mission power coordination of tie-lines among communities and auxiliary calls for electric energy storage
and dynamic controllable load,the real-time fluctuation of renewable energy output and electric load demand
can be effectively smoothed,improving the robustness and effectiveness of the system overall operation control.
Key words: communilty integrated energy system;cloud-edge collaboration;energy optimization; model predic-

tive method ;alternating direction method of multipliers
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Fig.B3 Comparison of real-time and intraday prediction curves from 10:00 to 11:00
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Fig.B4 Results of real-time energy optimization of Community 1 from 10:00 to 11:00
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Fig.B5 Results of real-time energy optimization of Community 3 from 10:00 to 11:00
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Table C1 Adjusts cost iteration of Community 1

ERE BB AT A MO FX 1l &S EDT

1 1367.412 334.824
2 1185.943 408.946
3 1076.045 460.064
8 725.879 638.978
9 667.093 644.089
10 646.645 646.645

& C2 EX 2 TR AERIBERL
Table C2 Adjusts cost iteration of Community 2

SRS R E B E AT X 2 e A

1 1326.523 337.384
2 1277.962 383.387
3 1104.153 434.505
7 672.204 649.201
8 667.093 651.757
9 654.313 654.313

#* C3 EX 3 FTRAERIER
Table C3 Adjusts cost iteration of Community 3
ERUE RREEH AP EIFMEST FX 3 St HET

1 1346.562 186.887
2 1269.764 258.563
3 1226.241 304.644
12 811.525 778.242
13 806.423 780.825

14 798.721 798.721




	202302003.pdf
	附录

