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220 kV long-term goal power grid planning method based on TSP
optimization and power flow checking
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Abstract: The long-term goal power grid is the basis for the adaptability analysis of the power grid planning scheme and
the layout of the power facilities. The structure of the 220 kV power grid is relatively complex, and the security and
reliability requirements of the power grid are high. At present, there is no typical grid model as a reference. Therefore,
how to construct a safe and economical 220 kV long-term goal power grid is urgently needed for research. On this basis, a
220 kV long-term goal power grid planning method based on TSP optimization and power flow checking is proposed.
This method first finds the shortest 220 kV power grid path through substation grouping and TSP optimization, ensuring
the economy of the planning power grid structure, and then determines the tie-line type and number of the tie-line on the
path through AC and DC power flow N-1 verification. Therefore, the planned power grid can pass through the N-1 safety
check, thereby ensuring the safety and reliability of the planned power grid. The simulation results of a regional power
grid show that the proposed method can construct a safe and economical 220 kV power grid and has practical engineering
application value.
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Table 1 Typical parameter of transmission line
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Fig. 3 Location of the planned substations in a certain area
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Table 2 Parameter of the substations in the future

AR il . i A RS
e X AL d Y At 5 kW v
1 112.909 024 30.334 428 — 500
2 113.322 306 30.246 546 — 500
3 113.385 305 30.258 198 35.2 220
4 113.560 71 30.392 251 30.4 220
5 113.198 673 30.699 923 224 220
6 113.239 02 30.777 195 214 220
7 113.142 875 30.627 779 20.9 220
8 112.736 448 30.429 479 35.6 220
9 112.922 898 30.465 98 23.9 220
10 112.807 419 30.413 852 28.1 220
11 113.603 53 30.299 586 27.3 220
12 113.482 717 30.375 515 31.6 220
13 113.316 963 30.625 072 26 220
14 113.083 61 30.396 434 26.4 220
15 112.800 777 30.488 759 254 220
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Table 3 Constructed 220 kV power grid and basic power flow

B 4R JIAEE A

ST T 54 77 kW
1 9 2XLGJ-400 2 51.242
1 10 2 X LGJ-300 3 64.106
1 14 2 X LGJ-400 2 43.044
1 7 2 X LGJ-400 1 19.710
2 3 2XLGJ-630 2 75.158
2 12 2 X LGJ-400 2 54110
2 6 2 X LGJ-400 1 20.743
2 13 2 X LGJ-300 1 29.044
3 11 2 X LGJ-300 2 39.812
4 11 2 X LGJ-300 1 -12.294
4 12 2 X LGJ-300 1 -18.106
5 6 LGJ-400 1 2.216
5 7 LGJ-400 2 0.670
6 13 2XLGJ-300 1 -3.081
7 13 2 X LGJ-300 1 -3.655
7 14 2 X LGJ-300 1 -17.915
8 10 2 X LGJ-400 2 35.564
8 15 2XLGJ-300 1 -0.222
9 14 2 X LGJ-300 1 1.573
9 15 2 X LGJ-400 1 25.632
12 13 2 X LGJ-400 1 3.971
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