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Fig.1 Flowchart of maximum power supply capability

calculation for urban transmission network
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Fig.2 Structure of transmission network
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Table 1 Node load of transmission network
Wy /MW || TSRS /MW
1 160.0 4 100.0
2 80.0 5 160.0
3 60.0 6 158.7
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Table 2 N-1 verification results considering power

supply capability of transmission network

MW
LTI R et ARt o IR Aft
T1 649.5 683.4 666.5
T2 649.5 683.4 0
T3 643.4 675.8 0
T4 643.4 675.8 649.5
TS 649.5 683.4 661.7
T6 654.7 683.4 0
T7 706.0 683.4 0
T8 703.4 683.4 0
T9 717.3 683.4 683.4
T10 706.0 683.4 683.4
T11 717.3 683.4 0
T12 717.3 683.4 0
T13 706.0 683.4 0
T14 694.7 683.4 683.4
T15 677.3 675.8 643.4
T16 677.3 675.8 0
T17 666.0 675.8 660.4
T18 643.4 675.8 660.4
T19 643.4 681.9 643.4
T20 649.5 681.9 649.5
T21 649.5 683.4 0
T22 649.5 683.4 661.7
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Table 3 N-1 verification results without considering power

supply capability of transmission network

MW
KRR 5 Rt Nt o SRt
T1 771.4 805.3 805.3
T2 771.4 805.3 0
T3 765.3 797.7 0
T4 765.3 797.7 803.8
TS 771.4 7917.7 803.8
T6 765.3 797.7 0
T7 765.3 797.7 0
T8 765.3 7917.7 0
T9 765.3 797.7 797.7
T10 765.3 803.8 797.7
T11 771.4 803.8 0
T12 771.4 803.8 0
T13 773.8 805.3 0
T14 782.7 805.3 805.3
T15 770.5 797.7 805.3
T16 765.3 797.7 0
T17 765.3 797.7 797.7
T18 765.3 797.7 803.8
T19 765.3 803.8 797.7
T20 771.4 803.8 803.8
T21 771.4 805.3 0
T22 771.4 805.3 805.3
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Power supply capability of urban transmission and distribution power system
SUN Xiaoyan',LIU Junyong', WEI Zhenbo' ,GUO Yanlin',JIANG Le’
(1. College of Electrical Engineering and Information Technology,Sichuan University , Chengdu 610065, China;
2. State Grid Sichuan Electric Power Corporation, Chengdu 610041, China)

Abstract;: An analysis model of power supply capability for urban transmission and distribution power grid is pro-
posed. The power supply capability of transmission network in urban power grid is solved with the liner programming
model based on direct current power flow, and is taken as the system upper constraint. The traditional distribution
model is refined to the medium voltage feeder,and the power supply capability models of high and medium voltage
distribution network are established respectively. The maximum power supply capabilities of high voltage distribution
lines, medium voltage distribution transformers and medium voltage distribution lines are calculated under different
transfer modes under the N—1 safety constraints, the minimum value of which is selected as the maximum power sup-
ply capability of the system. The case results show that the proposed method can effectively quantify the influence of
transmission network on the power supply capability of urban power grid, and the load transfer mode in the case of
transformer failure can be intuitively selected according to the difference of power supply capability under different
transfer modes , and the validity of the proposed model is verified.

Key words : power supply capability ;urban power grid; N—1 safety constraints ;load transfer
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