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Voltage sag assessment of a large power grid based on a multi-Agent system
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(1. College of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350108, China;
2. State Grid Putian Electric Power Company, Putian 351100, China)

Abstract: Line fault simulation which covers the whole network should be considered in actual large-scale power grid sag
assessment. The calculation speed and stability of the simulation are the main factors that restrict its practicability.
Therefore, this paper proposes a voltage sag assessment method for a large-scale power grid based on a multi-Agent
system. This method constructs the multi-Agent system and formulates collaborative interaction rules according to
simulation requirements. First, the simulation task is generated independently by the grid analysis and a fault setting
Agent. Second, massive simulation is dynamically executed by simulation management and a computational Agent.
Finally, the simulation data are stored asynchronously by the Agent and the evaluation results are generated. At present,
this method has been applied to the voltage sag assessment of a provincial power grid, and good results have been
achieved. Examples show that this method has high acceleration ratio and stable operation, and can provide technical
support for the practical application of voltage sag assessment of a large power grid.
This work is supported by the Science and Technology Guidance Project of Fujian Province (No. 2020H0009).
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Fig. 1 Flow chart of existing voltage sag evaluation method
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Fig. 2 Voltage sag assessment architecture of large power grid based on multi-Agent system
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Fig. 3 Collaboration interactive schematic diagram between

computing Agent and managing Agent
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Table 1 Software and hardware information of test platform
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Table 3 Average simulation calculation time of three methods
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Table 4 Time consuming statistical results of different platforms
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Fig. 5 Overall and simulation speedup ratio and parallel calculation

algorithm efficiency of different performance platforms
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Table 5 System reliability test results .
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Table A2 Number of faults per kilometer of lines every

year with different voltage levels
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Table A3 Proportion of fault types of lines with

different voltage levels
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Table A4 Comparison results of bus node SARFI value
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] 0.0262 0.0302 15.267 0.0260 0.763
a 0.0442 0.0453 2.489 0.0438 0.905
b 0.0508 0.0531 4.528 0.0532 4.724
c 0.0507 0.0531 4.734 0.0530 4.536
d 0.0359 0.0370 3.064 0.0365 1.671
Searriro e 0.0325 0.0343 5.538 0.0327 0.615
’ f 0.0295 0.0339 14.915 0.0315 6.780
g 0.0297 0.0340 14.478 0.0320 7.744
h 0.0229 0.0256 11.790 0.0246 7.424
i 0.0218 0.0257 17.890 0.0228 4.587
] 0.0214 0.0250 16.822 0.0224 4.673
a 0.0248 0.0243 2.016 0.0249 0.403
b 0.0285 0.0307 7.719 0.0283 0.702
c 0.0281 0.0300 6.762 0.0278 1.068
d 0.0186 0.0165 11.290 0.0195 4.839
Soarriso e 0.0165 0.0151 8.485 0.0168 1.818
’ f 0.0136 0.0137 0.735 0.0132 2.941
g 0.0139 0.0140 0.719 0.0140 0.719
h 0.0077 0.0084 9.091 0.0073 5.195
i 0.0101 0.0111 9.901 0.0110 8.911
j 0.0090 0.0100 11.111 0.0097 7.778
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