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Optimization Technologies for Operation of Complex Distribution Systems toward Smart Grid Era
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The introduction of renewable energy sources into distribution systems complicates management of the system voltage and the operation of

systems.

In addition, as the average power loss of existing distribution systems is about 3%, reduction of power losses is required in order to cut

emissions of greenhouse gases discharged by the consumption of fossil fuels.
Toshiba has been engaged in research and development of optimization technologies for the operation of complex distribution systems, applying

mathematical optimization techniques.
distribution systems.

These optimization technologies make it possible to achieve optimal voltage regulation and minimize loss in
Furthermore, they can contribute to the realization of stable, economical, and environmentally conscious electric power

supply in the forthcoming era of mass adoption of renewable energy sources.
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Outline of distribution system
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Voltage regulation devices and control variables
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Flow of voltage regulation
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Voltages of managed nodes obtained by load-flow calculation
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Optimization results
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Example of distribution system
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Flow of multi-branch exchange method
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Optimization results and dependence of reduction of power loss on number
of iterations
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Configuration of software
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Examples of configuration of distribution system before and after loss mini-
mization
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Calculation assumptions and results for transition to loss minimization system
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