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Voltage sag state estimation based on electromagnetism-like mechanism

FU Jin, DING Lan, GOU Changsong
(Sichuan Electric Power Corporation Nanchong Power Supply Company, Nanchong 637000, China)

Abstract: Based on electromagnetism-like mechanism (ELM) algorithm, a high fault-tolerant method for voltage sag
state estimation is proposed. In this paper, the global optimization performance of the electromagnetic simulation
algorithm is improved by the improvement of the anti disturbance population movement model, the adaptive mutation and
the elite strategy. The analytic method and fault point method are introduced to determine the interval of line fault, and the
redundancy collocation method is used to ensure the non singularity of the observation matrix. A voltage sag state
estimation model is constructed by using the difference between the short circuit fault estimation and the historical
statistics. Through the IEEE24 node Standard Test System Simulation and comparison with the genetic algorithm

simulation, ELM has obvious advantages in the search efficiency and accuracy. This method can be applied to the voltage

sag state estimation of a power system with symmetrical and unsymmetrical fault.
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Fig. 2 Process of multi-objective power network planning
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Table 1 Average voltage sag frequency in the system

P B/ RGP RUER R R ZE(%)
p-u. SBRE GA ELM GA ELM
0.9 31.46 31.25 31.50 067 0.3
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Table 2 IEEE24 node simulation result error
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Table 3 Performance comparison of two algorithms under

different systems
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