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Abstract

This project aims to establish a systematic simulation and analysis
platform integrating the demand response(DR) programs and
photovoltaics(PVs) power output into the distribution feeders. The
developed platform is capable of reducing the impact of intermittent
renewable energies directly on the distribution feeders and improve the
overall distribution system operation efficiency. Firstly, the feasible
programs of the DR for the security operation of the power grid are
explored, and then the application timing and program of the DR, and the
effect on the secondary conductors, distribution transformers, primary
feeders, and even main transformers due to load demand changes caused
by DR programs are also realized. Next, the optimal strategies considering
the DR programs and their participation rate in the PV high-penetration
distribution feeders for improving the operation of the feeders are
proposed; therefore, for the sake of the practical application value of the
outcomes, the primary task of this project is to grasp the accurate
information of the feeder load, PV power output, and participating rate of
the DR programs; consequently, this project has integrated the information
of Taipower feeder dispatching center and distribution dispatching center,
and then to establish a systematic prediction algorithm and statistical
analysis method for calculating the monthly-ahead load demand of each
load point, the reduce load demand of the DR programs, and the PV power
output; besides, a full-scale power flow analysis model are established,
including the related components models such as power transformers,
distribution lines, and smart inverters. And then the optimization strategies
are proposed, the artificial intelligence algorithm is used to stabilize the
voltage variation of each load point, and improving the three-phase current

balance of each feeder segment, reduce the line loss, and stabilizing the



power delivery etc.; furthermore, improving the operation efficiency of
the distribution feeders; finally, the relevant algorithms proposed in this
project are implemented in Python code, and are applied to simulate and
analyze the Taipower distribution feeders. The outcomes are not only to
demonstrate the specific results, but also provide reference and application
for the secure operation of the relevant departments of Taipower in
response to the high penetration of renewable energies. At the same time,
it is helpful for the government to promote the future development of

renewable energies and demand side load management.
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