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Multi-objective optimization strategy based on PSO algorithm
for GIC-Q of power grid

YANG Peihong'?,LIU Lianguang',LIU Chunming', FENG Shiwei*,ZHENG Xupeng®

(1. State Key Laboratory of Alternate Electrical Power System With Renewable Energy Sources,

North China Electric Power University,Beijing 102206, China;2. School of Information Engineering,

Inner Mongolia University of Science and Technology,Baotou 014010, China)

Abstract: GIC(Geomagnetically Induced Current) may cause the DC magnetic bias when it flows through
the transformer windings,resulting in the increase of transformer reactive-power loss,the imbalance of grid
reactive-power and the impact on safe and stable grid operation. A multi-objective reactive-power
optimization strategy based on the particle swarm optimization algorithm is proposed to restrain the influence
of GIC and ensure the reactive-power balance of power grid under geomagnetic disturbance,which takes the
minimum cost of reactive-power compensation equipments and the minimum voltage deviation as its objectives.
The proposed strategy applies the niche sharing mechanism to update the particle locations and archives the
Pareto optimal solution set according to the crowding distance for the diversity and uniformity of solutions.
Chaotic mutation is introduced to avoid the locally optimal solutions and to improve the global searching
ability. Simulative results of GIC-benchmark verify the accuracy and effectiveness of the proposed strategy.
Key words: geomagnetic disturbance; geomagnetically induced current; reactive power optimization; voltage
deviation; multi-objective optimization; niche; particle swarm optimization algorithm; chaotic mutation;
Pareto optimality
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Harmonic resonance research based on modal analysis
for grid-connected wind farms
TANG Zhendong, YANG Honggeng
(School of Electrical Engineering and Information,Sichuan University ,Chengdu 610065, China)

Abstract: Aiming at the harmonic resonance easily occurred during the grid-connection of wind farm,the
modal analysis is applied to decouple the nodal admittance matrix of grid-connected system and the
eigenvalue decomposition is adopted to determine the related information,such as resonant frequency,
resonant centre,etc. The equivalent Norton model of grid-connected LCL inverter and the equivalent grid
model are established,based on which,the resonance phenomenon of grid-connected wind farm is researched
by the modal analysis and the resonant information of each node is determined,such as resonant
participation factor,resonant center,etc. A simulation model based on PSCAD is built for an actual 99 MW
wind farm and the variation laws of nodal resonant participation factor and resonant center versus the
tieline length and the grid-connected generator quantity are studied,verifying the feasibility of the modal
analysis applied.

Key words: wind farms; grid-connected inverter; harmonic resonance; modal analysis; participation factor



