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Reactive power and voltage optimization based on improved firefly algorithm in
regional power grids with a variety of new energies
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Abstract: In order to solve voltage fluctuation and off-limit problems caused by the large-scale grid connection of new energy stations
such as wind power and photovoltaic, as well as the problem of traditional reactive power and voltage calculation methods easily falling
into local optima, a new optimization model based on improved firefly algorithm (IFA) for the regional power grid is proposed. In this
model, the sum of standardized active power losses, node voltage deviations, and reactive output deviations is used as the optimization
objective. Meanwhile, regional power flow calculation, terminal voliage and reactive capacity of thermal power units, transformer
ratios, active power of new energy stations and reactive power of static var compensators are used as constraints that needs to be met.
Then, by using an IFA to solve the optimization model, the algorithm’ s computational accuracy and global optimization ability are
increased by introducing new step size and position update formulas. Finally, the effectiveness of the presented model is validated using
an IEEE-30 bus system. The results indicate that the proposed optimization model can reduce the active power loss of the system,
improve the reactive power distribution of the regional power grid, resist the voltage fluctuation of the system, and improve the power
quality of the regional power grid. IFA can effectively improve the calculation accuracy and speed, and improve the global optimization
ability.
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Fig.1 Flowchart of reactive power and voltage optimization based on IFA in regional power grids
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Table 3 Voltage comparison of improved IEEE-30 bus system among three algorithms

values among three algorithms

RPEE R APt R :
WItHE IGA FA IFA FURGEED IGA FA IFA
1 1.0000 1.0000 1.0000 1.0000 16 0.9700 1.0140 1.0150 0.9993
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3 0.9840 1.0170 1.0070 1.0000 18 0.9750 0.9993 0.9930 0.9795
4 0.9792 1.0090 1.0030 0.9976 19 0.9739 0.9977 0.9930 0.9824
5 0.9801 0.9967 0.9516 0.9937 20 0.9883 1.0020 0.9986 0.9900
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12 1.0084 1.0220 1.0160 0.9896 27 0.9916 1.0170 1.0240 1.0350
13 1.0388 1.0500 1.0310 0.9766 28 0.9714 0.9970 0.9835 0.9938
14 0.9954 1.0090 1.0030 0.9792 29 0.9729 1.0190 1.0180 1.0370
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Table 4 Comparison of control variables among three algorithms
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