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Coordinated Dynamic Optimization of AC-DC Interconnected Distribution Network
Based on Energy Router

QIU Shushan!, CHEN Jingfan!, MAO Chengxiong', MA Chunyan?, LIU Zhe3, WANG Dan'

(1. State Key Laboratory of Advanced Electromagnetic Engineering and Technology, Huazhong University of Science and Technolo-
gy, Wuhan 430074, China; 2. China Electric Power Research Institute, Beijing 100192, China; 3. State Grid Shanghai Electric Power

Company, Shanghai 200122, China)

Abstract: The energy router (ER), as a key device of Energy Internet, can flexibly control the power flow distribution,
increase the voltage level, and realize the functions such as regional interconnection, energy mutual aid, and fault isolation.
Studying the application of ER to achieve the optimization of AC-DC interconnected distribution network operation is of
great significance. In this paper, the coordinated operation of ER and multiple active and reactive power regulating devic-
es is taken into consideration, and a dynamic scheduling model of active and reactive power coordination under the dual
time scales of day-ahead and intraday is proposed. This model takes the overall system cost and voltage deviation as the
objective function. Discrete equipment scheduling and intraday continuous equipment adjustment cooperate with each
other to achieve coordinated dynamic optimization. An improved multi-objective particle swarm algorithm (MOPSO) is
proposed to solve the model. The improved IEEE 33-node AC distribution network and 13-node DC distribution network
system are used as simulation samples. The results show that ER access has a positive impact on reducing power distribu-
tion system losses, improving power quality, optimizing operating strategies, promoting renewable energy consumption,
and reducing overall costs, and the effectiveness of the algorithm is verified.

Key words: energy router; AC-DC interconnected network; high penetration of renewable energy; dynamic optimization;
improved MOPSO
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b LR A /KVA L JGEKWh) Rk KW
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Table A2 Parameters of OLTC,CB and SVG
BRBH
B 73 T E R BRI anfEgED
[AZS /KVA i3 U [B%ZS
10 14
OLTC 1-2, 3435 — 8 9.8 T/
(1%) R
CB 32, 42, 63  7xI50 — 8 1.6 /K
SVG 14 £500 — — 0.68 J5/MVA
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500 1200
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