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Source-grid-load coordination analysis based on trend theory

TIAN Hao, TAN Hao

(School of Electrical and Information Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: Considering the differences between the source-grid-load coordination in different operation modes of power
grids, a source-grid-load coordination identification and control method are proposed in this paper based on trend the-
ory. Firstly, the directional derivative is used to investigate the relationship between the overall power angle safety in-
dex and the load balance degree of the grid. According to the difference analysis between the equilibrium of power grid
operation and the load balance degree of path, the imbalance between source-grid-load can be identified. Then, based
on mapping elasticity potential energy model of power grids, the physical analysis of local grid can be performed. It is
found that the minimum singular values of the Jacobian matrix and the output or load of power generation have the
same trend. Finally, a source-grid-load coordination identification and control method are proposed. The IEEE 9-bus
system is selected to verify the theorical result that the overall power angle security index and the path load balance
have the same trend and has no relationship with the balance of power grid operation. The IEEE 39-bus system is
used to verify the effectiveness of the source-grid-load coordination control method.
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Figure 1 The equivalent elastic network of

longitudinal mapping
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Figure 2 The changing trend of function f

along different directions
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Figure 4 Force analysis of top node
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Figure 6 New England 3-generator 9-bus system
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Figure 7 Active load curve of 9-bus system
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Figure 8 The mapping elastic potential energy and grid

equilibrium degree curves varying with time
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Figure 9 The discrete graph between the mapping elastic

potential energy and path load balance degree
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Figure 12 Active load curve of 39-bus system
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Figure 13 The variation curve of the minimum singular

value and the active power of node 32
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Table 2 The correlation coefficient between the minimum

singular value and the active power of the top node
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Figure 15 The variation curve of the minimum singular

value and the active power of node 37
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Figure 16 The change curve of minimum singular value and

active power after node 37 generating output is changed
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Figure 17 The change curve of minimum singular value and

active power after node 32 generating output is changed
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values before and after power generation of node 37
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