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Flexible interconnected system location of distribution networks and interconnection

power optimization based on power moment

YANG Jindong', ZHANG Xiran', REN Chaohang®, RONG Fei’
(1. Electric Power Research Institute, Yunnan Power Grid Co., Ltd., Kunming 650000, China;

2. College of Electrical and Information Engineering, Hunan University, Changsha 410000, China)

Abstract: Flexible interconnection of distribution networks can achieve dynamic capacity expansion of transformers,
which is an effective way to improve the power quality of new distribution networks. This paper proposes a method for
selecting interconnection points based on the minimum power moment, which comprehensively considers the source
load state and its complementary relationship in the distribution network, obtaining the optimal interconnection point in
the corresponding state. The location of the optimal interconnection point for the quasi full life cycle is obtained by
employing the difference in load rates of interconnection lines during different periods throughout the year as the weight
coefficient. Based on the proposed interconnection node, a method for calculating the injection current at the
interconnection point with minimum system loss is proposed. Then, by considering line loss, transformer loss, and
inverter loss, and taking the minimal total loss of the interconnected system as the objective function, the injection
current at the interconnection point is obtained in the condition of satisfying the constraints of interconnection power
balance and distribution network capacity, thus obtaining the interconnection power. Finally, the results are applied to
practical cases. The study shows that the proposed method achieves a smaller total loss in the interconnection of two
actual distribution networks than traditional head end interconnection methods.
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Figure 1 Flexible interconnected system
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Figure 2 Source load center of distribution network lines
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Figure 3 Interconnection of two distribution networks
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Figure 8 Mutual aid power convergence in period 1

by adopting scheme 1
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Figure 9 Mutual aid power convergence in period I by

adopting schemes 2 and 3
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Table 4 Loss comparison in period I by adopting

the three schemes kW
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Figure 10 Mutual aid power convergence in period 2

by adopting scheme I
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Figure 11 Mutual aid power convergence in period 2

by adopting schemes 2 and 3
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