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Table 1 Result of wind speed clustering
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W1 w2 W3
S1 10.6 11.1 8.5 0.321
S2 8.6 6.4 10.6 0.348
S3 7.1 7.9 6.3 0.331
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Table 2 Result of load clustering

s 1R ikt R
LI 0.200 L3 0.315
L2 0.178 14 0.307
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Table 3 Results of OTS considering

N-1 security network constraints
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Table 4 Results of OTS without considering
N-1 security network constraints
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Table 5 Transmission line load rate for
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VYm,n e 2 (30)

different numbers of lines switched off
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Table 6 Results of OTS for different capacities of wind farms
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Table 7 Results of OTS for different capacities of lines
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Table 8 System average load shedding for
different numbers of lines switched off
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Table 9 System indexes considering stochastic faults of

transmission lines for different numbers of lines switched off
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Optimal transmission switching considering N-1 security network constraints
ZHANG Heng' ,CHENG Haozhong' ,ZENG Pingliang® ,ZHANG Jianping’, LU Jianzhong’

(1. Key Laboratory of Control of Power Transmission and Conversion, Ministry of Education,
Shanghai Jiao Tong University , Shanghai 200240, China ;2. China Electric Power Research Institute,
Beijing 100192, China;3. East China Power Grid Company,Shanghai 200002, China)
Abstract ; OTS ( Optimal Transmission Switching) is a way to handle transmission congestion and to improve the uti-
lization rate of device when the load is in a low level and the system has a high security margin. In order to ensure
the system security when partial lines are switched off,an OTS model is built with the consideration of N-1 security
network constraints, which is converted into a mixed integer linear programming formulation through the linearization
of power flow equations for switchable lines. AP ( Affinity Propagation ) is adopted to construct different operation
scenes for dealing with the impact of short-term fluctuation of load and uncertainties of wind power on OTS. The
modified IEEE-RTS 24-bus system is taken for an example to verify the proposed model, and results show that the
transmission congestion and system operation cost can be reduced and the load rate of transmission lines can be im-
proved by switching off some lines with the satisfaction of a certain security constraints.
Key words :optimal transmission switching; N—1 security constraint;load rate; mixed integer linear programming;

AP clustering





