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° Fig.1 Simple distribution network topology
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Fig.2 Calculation flow chart for available capacity of
feeder partition satisfied with N —1 security criterion
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Table 2 Available capacity of feeder partition
N -1 satisfied with N —1 security criterion
N-1 o N-1 / N-1 /
A E ( 3) R MVA MVA
L1 5.529 L13 5.529
(4~ (7. (8) (12) N-1 ) 5.529 L14 10. 169
04 ° L3 5.529 L15 10. 169
N -1 14 5.529 L16 10. 169
: 2.2 . L5 5.529 L17 10.169
N1 Java L6 5.529 L18 0.759
L7 8.444 L19 0.759
L. L8 8.654 120 0.759
1 N-1 19 11.174 121 0.759
Table 1 Results of N —1 security verification L10 11.174 122 0.759
LI1 5.529 123 0.759
N-1 / L12 11.174
A 3 BD K7; K9 KI5 81 3. B BI 2
B 3 D K12; K15 K14 76
C 1 D K22 27 N-1 . : 122
b booc K22 3 13.47 MVA E
E 1 D K28 26
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o D D E N -1
N -1 L18 123 N -1
° A 0.759 MVA, L9 L10 L12
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Path Description Based Calculation Method for Available Capacity of Feeder Partition
Satisfied with N —1 Security Criterion

SUN Ming' , DONG Shufeng' , XIA Shengfeng® , WU Hao'
(1. College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China;
2. Fuzhou Power Supply Company of State Grid Fujian Electric Power Company, Fuzhou 350009, China)

Abstract: Evaluation of feeder capacity is an important means to guaranteeing reliable operation of feeder. A method is proposed to
calculate the available capacity of feeder partition satisfied with N — 1 security criterion. Firstly, distribution networks at the same
voltage level are divided into feeder partitions with automatic /manual switching devices as the boundary, which can be regarded as load
nodes. The topology of the distribution network is described by all load nodes and all sets of power supply paths associated with load
nodes. Taking path states as variables, the 04 linear programming model is developed to analyze N — 1 security verification of feeders.
To meet the practical marketing demand of the power supply company, by taking path states and the available capacity of feeder
partition as variables, the mixed integer linear programming model is proposed to calculate the available capacity of feeder partition
satisfied with N —1 security criterion. Finally, the calculation results of a practical 10 kV feeder group in a provincial capital show that
the proposed method is practicable and effective.
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