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Optimal control algorithm for static safety correction of power grid based on source-load coordination
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Abstract: In order to eliminate line overload and node overvoltage in N-1 accident, an optimal static security correction
control algorithm based on source-load coordination is proposed in this paper. Aiming at the static security correction
measures of adjusting generator output and cutting off load, the static security correction control cost of power grid is
analyzed. On the premise of satisfying the static security constraints of power grid, the static security correction control
model of power grid is established with the objective of minimizing the overall control cost of the system. Considering the
discrete characteristics of controllable load, a load-shedding control strategy table is formed according to the order of
load-shedding cost from small to large. The load-shedding strategy is selected from the load-shedding strategy table by
using sensitivity index. The cost of each load-shedding strategy is analyzed, and the static safety correction control model
is coordinated to solve the generator unit output under the minimum load-shedding strategy. The case study shows that the
discrete load-shedding strategy is feasible for load-shedding schemes, avoiding the problem of too little and too much
load-shedding. The source-load cooperative static security correction control can effectively eliminate the node
overvoltage and line overload in the N—1 accident with the minimum control cost.
This work is supported by National Key Research and Development Program of China (No. 2018 YFB0904800).
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Table 1 Parameters of generator unit

L4l R E/MW 1F 57 R B34 /(M W/min)
Gl 45~110 22.5/22.5
G2. G3 30~75 15.0/15.0
G4. G5 15~35 7.5/7.5

R2 RGN
Table 2 Controllable load of the system

EIRZI7 I AT ) A ST LA A
(EL] s /MW /05 75/MW)
1 2 5 3.0
2 3 20 0.6
3 4 10 1.5
4 4 2.5 8.8
5 5 3 4.0
6 6 1 15.0
7 6 3 4.0
8 6 2.5 8.8
9 9 5 24
10 9 1 15.0
11 9 3 5.0
12 10 2 6.0
13 10 1 15.0
14 10 1.5 133
15 11 0.5 44.0
16 11 1 30.0
17 11 1.5 10.0
18 12 2.5 8.0
19 12 3 5.0
20 13 3 7.3
21 13 2 6.0
22 13 5 3.0
23 13 6 2.0
24 14 5 4.4
25 14 2 5.0
26 14 3.5 43
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Table 3 Comparison of node voltage and branch power before and after N—1 correction control

p.u.
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R AL
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Table 4 Actual control effect of traditional method

p.u.
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itk QEHT RIEE ik
g g CEEORER AR o

10 0.95~1.05 09418 09818 1-2 130 178 1.78
34 14 095~1.05 09235 0.9531 e

5 095~1.05 0.9669 1.0583 —

4 095~1.05 1.1165 09605 1-2 130 1.78 2.07
47 5 095~1.05 1.1987 09630 4-5 080 0.89 0.73

10 0.95~1.05 09759 09119 49 050 0.54 0.53

x5 MHEmARSMAEmAN
Table 5 Load shedding scheme and load shedding cost
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