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Optimal transmission switching based on analytical target cascading method
ZHANG Xuan',ZHANG Yumin',JI Xingquan', YANG Zizhen',LIU Jian', YANG Jian®
(1. College of Electrical Engineering and Automation,Shandong University of
Science and Technology,Qingdao 266590, China;

2. State Grid Qingdao Electric Power Supply Company,Qingdao 266002, China)
Abstract: To make full use of renewable energy and enhance the interconnection and coordination among
different regions of power system,an optimal transmission switching model based on analytical target casca-
ding(ATC) method is proposed. Firstly, the power system is decoupled into a multi-area interconnected
system by using the bus tearing method. Secondly, an optimal transmission switching for transmission with
renewable power sources is established, based on which the unified analysis and decision-making of multi-
area interconnected power system are carried out. Thirdly, ATC method is used to decompose the model into
main problem and subproblem for parallel calculation to realize the optimal transmission switching with the
source-network-load coordination. Finally, through the test and analysis of IEEE 14-bus and IEEE 118-bus
systems, it is verified that the proposed method can effectively coordinate the operation of interconnected
power grid,and improve the economy of power system operation.
Key words:electric power systems;multi-area interconnection system;optimal transmission switching;analytical

target cascading method;renewable energy;source-load balance
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Table Al IEEE 14-bus generator parameters

Ml o ERMw HTRRRIMW HLALEA £ 30/($IMWh)

GAl 285 0 1.06
GA2 90 0 5.25
GA3 85 0 3.12
GB1 150 0 1.724
GB2 285 0 2.011
GC1 200 0 3.561

% A2 |IEEE 14 T Rk BREH
Table A2 IEEE 14-bus line parameters

T L HmPUpu. ERMAREMW | T FiBZ% dBdipu fERAE/MW
1-2 0.1739 150 1-2 0.0592 80
1-3 0.171 200 1-101 0.223 70
2-4 0.0421 150 8 2-101 0.198 80
3-5 0.2091 70 101-201  0.1763 150
° 3-6 0.5562 150 1-3 0.1558 150
301-1 0.252 150 2-3 0.1303 60
102-301  0.1989 150 ¢ 202-1  0.1762 60
202-2 0.11 150
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Table A3 IEEE 14-bus load parameters

FIX I W EmS B g MW FIX 5k W mS B4 MW
1 80 1 150
2 24 2 60
A
3 24 101 70
4 60 201 60
B
5 30 1 30
6 30 2 50
c
102 50 3 40
301 50 202 60
= A4 REBIZHESH
Table A4 Parameters of wind field
WS KA (85 2) XI B (1Hi2) I C (1hi2)
i 1R 60MW 50MW 60MW
DRI 0 0 0
F= A5 KREBEH
Table A5 Parameters of photovoltaic power generation
WSS KELA (i 1) XI B (14 4) X c (1941 3)
i 1R 60MW 50MW 60MW

IR 0 0 0
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System Description.
118 buses.
186 branches
91 load sides
54 thermal units
TEEE 118-bus Test System

& B1 IEEE 118 T5 R ARG 45 HE
Fig.B1 Structure diagram of IEEE 118-bus system
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