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Optimization of Geomagnetically Induced Current Suppression Based on
Multi-Objective Discrete Particle Swarm Optimization Algorithm and
Effect Evaluation

LIU Qing, ZHA Hongli, MA Longxiong, ZHOU Ningxin

(School of Electrical and Control Engineering, Xi’an University of Science & Technology. Xi’an 710054, China)

Abstract: Aiming at risk transfer of the traditional capacitor blocking device in suppressing
geomagnetically induced current (GIC), and the single optimization goal, an optimization
algorithm of the installation position of resistors based on multi-objective discrete particle swarm
optimization and the evaluation indicators considering the change of transients are provided.
Taking the GIC-Benchmark test case as an example, the neutral point GICs of each voltage level
below the limit as the constraint conditions, the least number of resistor devices and the least
neutral point sum GICs as the optimization objectives, the optimization scheme of suppression
measures is proposed. The rule of transient changes due to different induced geoelectric fields is
revealed based on the dynamic model of GIC-Benchmark in Powerworld. The generator reactive

power output, bus voltage offset and voltage transient drop duration are chosen to evaluate the
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effect of suppression measures. Compared with the capacitor, the resistor optimization makes the

number of suppression devices and GIC values reach the global optimal. The GICs of each

substation node is below their respective limit, and the entire grid GICs below the limit of 384 A.

In the case of the dynamic model, when the system is disturbed, the resistor scheme reduces the

reactive power output of the generator, lowers the reactive power reserve value from beyond 3

times of the maximum output to the rest value with 20% of the limit under the electric field with

1 volt every kilometer, and maintains the stability of the node voltage, the maximum offset of

node voltage is reduced from 39.73% to 13.68%, and the maximum duration of voltage sag is

also reduced from 1.2 s to 0. 8 s. The resist disturbance ability of the system is promoted. The

evaluation indicators of transient response verify the effectiveness of this resistor scheme.

Keywords: geomagnetically induced current; resistor; multi-objective discrete particle swarm

optimization; evaluation indicator
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