Modeling and Simulation B 51 E, 2025, 14(5), 999-1013 Hans X
Published Online May 2025 in Hans. https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mo0s.2025.145452

2 REMNEM EREE NS B AET

FHE RSN AR B, B

Wk H . 20254F4 300 FHER: 202545230 KA H: 20254F530H

wm B

ERE T —ME R EWARE BB M 2 B AR B AT sReg,  DURL AT A A X B IRS E R R T
SERE BB . BEBR. FRICERE, NRREEMITERE. 205k &%, Xt
R EMRFERBTRE R AT G TS M, 52T Hoh R Sk e e W B A 3%
W%, RIRMRE; FIR, T RMEG S BT SEdtE, BT B r ot i SRk BB M
RRE; BJ5, KEGEC s MR R RE AR 7 RERHATI L, BiE T Frid AR KA Rt A
PUdktE. BIFULRETN, ASCHHR HARE B PRI A LRI F Y 45, 3R T W7 P A 23 A X FR IR
KIESRE S, PRI RN R EmMERRE. FTASRNRIASIELRI B MK MR TE
BRGNP AT A 7 A 3 IR B R R T AT AT ARk 77 R

Xiid
FUEEEL, BCREMEN, AT, HERRPOTR, WHEARR

Multi-Objective Optimization Operation of
Flexible Interconnected Distribution
Network Considering Reconstruction

Haoyun Hong

School of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai

Received: Apr. 30, 2025; accepted: May 23", 2025; published: May 30", 2025

Abstract

This article proposes a multi-objective optimization operation strategy for flexible interconnected
distribution networks considering reconstruction, in order to address issues such as line overload,
voltage exceeding limits, and wind and solar power curtailment caused by the increasing penetration
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rate of renewable distributed power sources and to improve the reliability and economy of the dis-
tribution network. Firstly, in response to the problems of large solution space and excessive pro-
portion of infeasible solutions in traditional reconstruction strategies, a distribution network re-
construction strategy based on an improved particle swarm optimization algorithm is proposed to
improve the solving efficiency. Secondly, taking into account the economic efficiency and power
supply reliability of the distribution network, a flexible interconnected distribution network power
flow model based on second-order cone relaxation is constructed. Finally, the traditional distribu-
tion network scheduling scheme was compared with the results of the proposed scheme in this pa-
per, verifying the effectiveness and superiority of the proposed model. The research results indicate
that the proposed model can effectively reduce the network loss of flexible interconnected distri-
bution networks, enhance the consumption capacity of renewable distributed power sources, and
reduce the degree of voltage deviation at distribution network nodes. The research conclusion is of
great significance for improving the economy and reliability of flexible interconnected distribution
networks and provides feasible solutions for large-scale grid connection of renewable distributed
power sources.
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Figure 1. SOP structure based on BTB-VSC
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Figure 3. IPSO flowchart based on loop coding strategy
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Figure 4. Schematic diagram of the distribution system after flexible interconnection transformation
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Table 2. DG configuration parameters
# 2. DGEESH

DG 257 YN A 2258 (KW)
KA 58 1500
i 51 1500
AN
63 1000
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Table 3. Operating parameters of flexible interconnected distribution network

2 3. XMEBEEMEITEH
*HE N E ZH il
P /P [kW 500/500

ESS1 33
Ein/Enec /KW 100/900
E, /KWh 450
ESS2 49
Men /Mt 0.95
Ssop/KVA 500
Ysor /Year 20
Csop/(YUAN/KVA) 1000
SOP 18~51 s 0.02
Hy 0.8
Ssop 10
Cos 05
TS 8~21, 9~15, 12~22, 15~33, 25~29, 41~54, 42~48, 45~55, 51~66, 56~62 Crs 5
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Figure 6. Electricity price curve of distribution system
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Table 4. Distribution network reconstruction and disconnection of branches under different schemes
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Figure 7. Comparison of network losses in different time periods under different schemes
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Figure 8. Comparison of node voltage under different schemes at t = 12
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Figure 9. Comparison of node voltage under different schemes at t = 20
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