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Research on siting and sizing of reactive power compensation devices considering multiple
operating scenarios and multiple optimization
objectives in new energy power systems

Guo Jinpeng, Zou Luo, Pan Xueping, Zhang Haiyan, Sun Xiaorong
(School of Electrical and Power Engineering, Hohai University )

Abstract: To address the problem that the reactive power compensation configuration of new energy power systems is mostly based on a
single operating scenario and is often solved by single-objective optimization algorithms, a reactive power compensation configuration
scheme considering multiple operating scenarios and multiple optimization objectives simultaneously was proposed. Considering the
randomness of wind power output, typical wind power output scenarios were generated by the Monte Carlo sampling method and K-
means clustering method. An optimal configuration model of reactive power compensation devices under multiple typical wind power
output scenarios was established by taking system voltage deviation, active power loss, and configuration cost of reactive power
compensation devices as optimization objectives, taking installation locations and compensation capacities of reactive power
compensation devices as optimization variables, and setting power flow, node voltages, and power source outputs as constraints. At the
same time, a multi-objective particle swarm optimization algorithm was used to solve the optimal configuration model to obtain the
optimal installation locations and compensation capacities of reactive power compensation devices. The simulation analysis on the IEEE
39-node system with wind power shows that under multiple operating scenarios of the system, the proposed reactive power compensation
configuration method can effectively reduce system voltage deviation and active power loss, and the configuration schemes are more
diverse.

Key words: reactive power compensation devices; multiple operating scenarios; multi-objective optimization; active power loss;
configuration cost
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Fig.1 Optimal configuration flowchart
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Table 1 Typical wind turbine output scenarios

Yk G/ (m/s)  KUBEHLI F1/p. u HEH Yk G/ (m/s)  KUBEHLI S1/p. u Wi
1 1. 593300 0 0. 037202 6 8.272100 0.104915 0.137673
2 3.234120 0. 005266 0.112241 7 9. 604656 0.155021 0.105613
3 4.581708 0.017780 0. 149784 8 10. 973520 0. 180000 0.072416
4 5.811464 0. 036623 0.161609 9 12.523047 0. 180000 0. 043 854
5 7.049178 0.065313 0. 152550 10 14.261721 0. 180000 0.023167
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Fig. 6 Comparison of system performance indicators before and after considering different scenario factors
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i B AL & LA 25 F1/p. u. H Y/ p. u. i & A AR /4200
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3 94.3476 59.8454 6.6167
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Fig.7 System performance analysis before and after configuration considering scenario factors
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