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Optimization and control technology of a distribution network based on feature
matching and sensitivity-assisted decision making
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(1. Huai’an Power Supply Branch of State Grid Jiangsu Electric Power Co., Ltd., Huai’an 223001, China;
2. School of Electrical Engineering, Southeast University, Nanjing 210096, China)

Abstract: Distributed power supply, electric vehicles and energy storage are connected to the distribution network at a
high proportion. This improves the intelligence and controllability of the distribution network, and also brings forward
more complex economic and security requirements for the optimization and regulation of the network. There is a problem
of online optimal control of the distribution network without real-time measurement, so an optimal control scheme for the
network based on feature matching and sensitivity-assisted decision making is proposed. First, a distribution network
historical feature database and strategy database considering different operational characteristics are constructed to
improve the accuracy and speed of feature matching. Network loss and voltage fluctuation are effectively reduced through
source-network-load-storage coordination optimization. Secondly, the generation method of the network matching
strategy based on feature matching is proposed. This removes the limitations of the power flow model and greatly
improves the efficiency of real-time optimization. Finally, in order to correct the strategic error caused by the feature
matching deviation, an auxiliary decision-making method for online optimization control of the network is proposed. A
command weight coefficient based on the system matching deviation rate is designed to improve the accuracy of online
control instructions. The accuracy and feasibility of the proposed scheme are verified by simulation examples.
This work is supported by the Science and Technology Project of State Grid Corporation of China (No. J2022054).
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T A HERAR. BERERBWN. ERER
Table A1 Information of distributed PV, EV, and ES

BB BT A E HRE/MW BB BT GAE HE/MW
PV1 4 2 ES1 8 0.5
PV2 16 2 ES2 13 0.5
PV3 21 2 ES3 26 0.5
PV4 23 2 EVI 15 0.8
PV5 29 1 EV2 22 0.8
PV6 32 1 EV3 28 0.8

® A2 FIRAELIKSHIESNERY

Table A2 Command weight coefficients for the online state to be optimized

FeAfEZeR &% 2 1-2 e AE RS E1% 2 1-2
1 6.35 0.9365 0.0635 11 5.80 0.9420 0.0580
2 7.82 0.9218 0.0782 12 5.89 0.9411 0.0589
3 321 0.9679 0.0321 13 10.58 0.8942 0.1058
4 8.32 0.9168 0.0832 14 8.68 0.9132 0.0868
5 2.99 0.9701 0.0299 15 2.65 0.9735 0.0265
6 8.12 0.9188 0.0812 16 8.47 0.9153 0.0847
7 10.77 0.8923 0.1077 17 7.09 0.9291 0.0709
8 9.93 0.9007 0.0993 18 11.71 0.8829 0.1171
9 7.67 0.9233 0.0767 19 10.16 0.8984 0.1016
10 5.97 0.9403 0.0597 20 5.97 0.9403 0.0597
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Table A3 Optimization results of historical matching features of the sample under different strategies
TR 5 s 4 Pt e Fe A 22 &/p.u. PS5 5/ MW P 2/% FEA7 /%
S2 S3 S2 S3 S2 S3 S2 S3
11 0.0176 0.164 0.0138 0.0121 60.98 63.64 94.34 95.04
1 0.0356 0.178 0.0623 0.0165 21.06 60.53 74.47 93.24
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