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Fig.1 Forms of power supply unit division
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Fig.2 Schematic diagram of load complementarity
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Fig.6 Optimal power supply unit division scheme under

two-tie connection mode between stations
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Medium-voltage distribution network power supply unit division considering
relaxed load rate constraint of tie line
LIU Hong',WANG Haojia', XU Zhengyang', WANG Bingsai',MA Liang’, YANG Fan’
(1. Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China;
2. State Grid Economic and Technological Research Institute Co.,Ltd.,Beijing 102209, China;

3. Economic and Technological Research Institute of State Grid Tianjin Electric Power Company, Tianjin 300171, China)
Abstract: Currently, in the division of medium-voltage distribution network power supply unit, the comple-
mentary characteristics of the load connected by tie line are not fully considered, which easily leads to
problems such as too many power supply units and low utilization efficiency of overall lines. Therefore, a
power supply unit division method based on relaxed load rate relaxation is proposed. The mathematical
model of power supply unit division in medium-voltage distribution network is established, which not only
ensures the minimum number of power supply units, but also considers the load rate balance of transfer
lines after N-1 verification in each power supply unit. The division order between the power supply units
in the station is analyzed, and the division method of the power supply units between the stations is pro-
posed based on the relaxed load rate constraint,as well as the division method of the power supply units
in the station. Finally, through an example analysis,it is verified that the proposed model and method can
reasonably divide the power supply units, save the number of substation outgoing lines and power supply
units,and fully improve the usage efficiency of distribution lines.

Key words: medium-voltage distribution network; power supply grid; power supply unit;load characteristics;

relaxed load rate
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Fig.B1 Geographical information diagram of case study
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Fig.B2 Typical daily load curves in spring for each type of load
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Fig.B3 Typical daily load curves in summer for each type of load
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Fig.D1 Optimal power supply unit division scheme under single-tie connection mode between stations



