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A method of identifying a transmission section based on topology
aggregation and the transmission limit of the section
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Abstract: Many blackouts at home and abroad show that the transmission section is the weak link in a large-scale
interconnected power grid. It is helpful for the dispatching department to adjust operational mode in time to avoid large
area blackout incidents by quickly searching the key transmission section and calculating the limit transmission power of
the section. In this paper, a topological aggregation algorithm is proposed to search the key transmission sections of the
power network. Adjacent nodes in the topology are aggregated to the main diagonal of the adjacency matrix by simple
matrix transformation. The power flow distribution factor is used to identify the key transmission section by searching the
network transmission section directly on the transformed adjacency matrix. The optimal model of the limit transmission
power of the key transmission section is constructed using the krill herd optimization algorithm to accurately calculate the
limit transmission power of the section. Work on the IEEE14 node system and IEEE39 node test system verify the
effectiveness of the proposed method.
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Fig. 1 A 14-bus system topology

1 2 3 4 5 6 7 8 9 10 11 12 13 14
1
2
3
4 i
5
6 .
7t
8_
91 II .
10
11
12
13

L

2 14 TR ARG BIEIER A
Fig. 2 Adjacency matrix A of 14-bus system topology
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Fig. 3 Topological aggregation matrix B of 14-bus system
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Fig. 6 Topology diagram of IEEE39-bus system
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Fig. 8 Topology aggregation matrix for IEEE39-bus system




- 40 - A &P D EH

TEPR NG AERE (2R b, 38 B rh T
R IVERT |EEE39 7 1 R GUIEAT O By v W 4
Fo KASME IEEEL4 1 55 R G0 s i Wi AH
[F (48R S 80047 IEEE39 17 R S8 1) St W i 2%
W, HIEI BN IEEE39 1 s R S0 5B 4 i b
M09 10 4, Wigk 3 Fir.

% 3 |EEE39 TR ARG X EEMBHTHERER

Table 3 Search results of key transmission sections

in IEEE39-bus system
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Fig. 9 Search results of key transmission sections by
traversal algorithm
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Table 4 Calculation results of optimal adjustment and

ultimate transmission power of generator
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Fig. 10 Convergence curve of krill herd optimization algorithm
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