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Abstract

As a supplement to traditional power generation, distributed power generation plays

an important role in solving energy problems because of its characteristics of cleanliness,

high efficiency and high flexibility. When the distributed power is connected to the grid,

reasonable planning and layout should be carried out to ensure its maximum

effectiveness. On the basis of summarizing the original literature on distributed power

access to power grid, this paper analyzes the advantages and disadvantages of the

existing research, and puts forward the optimization model of distributed power access to

distribution network location and capacity. Considering the power factor of the access

point of distributed power supply, Elgerd loss formula, branch current loss formula and

branch power loss formula are used to calculate the network loss respectively. Taking the

minimum loss of distribution network as the optimization goal, the location and capacity
of distributed power supply are improved reasonably. The main work of this paper is as
follows:

Firstly, three models of network loss calculation are analyzed, and the applicable

scope and operating conditions of the three models are explained. Based on the analysis
and research of the influence of power factor on the network loss, the optimal model of
the capacity and power factor of distributed power generation unit is established, and the
detailed calculation process in the modeling process is explained.

Secondly, the optimization model of distribution network loss considering the access

of distributed power supply is proposed, and the main content of network optimization
parameters is formulated considering the influence of active power loss, reactive power
loss, voltage stability and voltage offset and power factor optimization. Therefore, the
optimization model of distribution network loss is established, and the cost—benefit
analysis model is designed.

Finally, a typical distribution network is simulated by using the proposed

distribution network loss optimization model considering the access of distributed power.
The simulation results show that the selection of power factor of distributed power
supply has great influence on the calculation results of power loss. On this basis, the
method and flow chart for calculating the optimal capacity and power factor of
distributed power generation unit are presented.
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The research work and results of this paper show that the power factor of distributed
power has a great influence on the network loss when the structure and parameters of
distributed power access to the grid are determined. When the power factor changes with
the rule of leading to lagging, the reduction value of the network loss becomes larger and
larger. Network loss is a problem that needs to be paid attention to and dealt with in the
operation of distributed power distribution network. When the number of distributed

power units increases, the permeability of distributed power units increases gradually,
and the reduction of network loss also increases gradually. The additional revenue has a
certain influence on the cost—benefit ratio and the optimal number of distributed power
units, and the net present value increases with the increase of the number of distributed
power units.

Keywords: Location and capacity of distributed power generation; optimal power factor;
distribution network optimization; cost-benefit analysis
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