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Abstract—In today's society, with the continuous development of China's economy, the power industry is 
also growing rapidly. As an important part of the logistics distribution system, the warehousing system 
plays an important role in the production and operation of the entire enterprise. Therefore, effective 
utilization of distributed generation is of great significance for improving energy supply efficiency and 
reducing operating costs. This paper mainly introduces the background and application status of distributed 
generation technology, analyzes and discusses the research and simulation of power supply network 
scheduling optimization methods based on DGS structure model and DGs topology mode, and gives the 
corresponding solutions. After the design of the system, this paper conducts a performance test on the 
system to determine whether the system can operate normally. The test results show that the performance of 
the distributed power storage system is basically stable at more than 80% under different power storage 
capacities, and the power utilization efficiency is also more than 90%. This shows that the performance of 
the power storage system can meet the needs of users. 

1.  Introduction 
With the development of the electric power industry, the 
demand for gas storage is also growing, but China is 
currently in the situation of coexistence of power 
generation side and transmission and distribution side. In 
the traditional mode, the storage capacity is insufficient. 
Therefore, it is necessary to optimize the design of 
distributed storage[1-2] For large loads, centralized 
control can be used to improve their efficiency to 
maximize benefits. Distributed energy system is 
characterized by high efficiency, energy conservation, 
environmental protection and green sustainable 
utilization. Therefore, it is of practical significance and 
long-term value to apply this technology to the power 
industry[3-4]. 

In foreign countries, the research and application of 
distributed generation technology started earlier, and its 
development mainly focused on distributed power 
generation, including photovoltaic power plants and 
energy storage devices[5-6]. With the rapid progress of 
information technology, such as large-scale integrated 
circuits, computer network communication equipment, 
and the rapid growth of power electronic device industry. 
China also has a certain degree of understanding of the 
photovoltaic power generation system. It has grasped the 
first key advantage. It uses solar energy as the energy 
source for power supply. It directly radiates the sun to 
semiconductor silicon wafers to achieve electrochemical 
conversion into electrical energy. In addition to adding a 

large number of electrode plates to the battery pack, 
some scholars described the distributed energy power 
generation technology. He pointed out that the access 
capacity and load characteristics required by different 
types of power plants are quite different, and proposed 
how to improve the decentralized power storage to 
achieve the goal of energy conservation and 
environmental protection, solve the impact of large-scale 
power supply access on the traditional power system, and 
reduce the cost of power network construction and 
operation and maintenance costs to improve the 
operation quality and efficiency of power supply 
networks in large cities in China[7-8]. Therefore, this 
paper builds the power storage system based on 
distributed. 

With the development of information technology, 
people's demand for power resources is also increasing. 
At the same time, energy consumption and 
environmental pollution are becoming increasingly 
serious. In order to effectively reduce the air pollution, 
water and soil loss and other ecological hazards caused 
by fossil fuels. Based on the distributed generation 
technology, the efficient storage management mode can 
be realized to solve various problems and challenges that 
currently exist in the process of distribution network 
construction in China. This paper will introduce a simple 
and easy method that meets the actual needs, can provide 
users with quality services, has certain economic benefits 
and environmental protection value, and also has strong 
applicability and feasibility. 
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2.  Discussion on Distributed Power 
Storage System 

2.1 Construction of Power Storage System 

During the construction of the power storage system, the 
actual situation shall be taken into consideration to 
ensure the layout of the selected distributed generation 

device and load center[9-10]. The power supply, 
transformer and other related equipment and facilities in 
the whole area shall be fully understood. At the same 
time, the scheme with advanced technology, good 
economy, reliable, stable operation, convenient 
maintenance and low cost shall be selected as far as 
possible. Figure 1 is the basic diagram of the power 
storage system. 

 
Figure1.Actual situation of electric power storage system 

 
The power supply LAN is composed of power grids, 

substations, etc., which connects power plants and power 
companies for load transmission through satellite 
positioning equipment[11-12]. 

2.2 Distributed Technology 

Distributed technology refers to the division of 
decentralized and decentralized production scale, so that 
each department has corresponding functions and 
effectively controls these businesses. Centralized 
management is to share information through the use of 

computer network systems. The distributed warehousing 
management system can reduce the mutual interference 
and resource waste between various links under the 
traditional warehousing mode to a certain extent, and can 
also improve the accuracy and reliability of load 
forecasting at all levels in the distribution network, thus 
reducing energy consumption, protecting the 
environment from damage, and can also bring 
considerable benefits for power enterprises. Figure 2 
shows the data transmission structure of the distributed 
system. 

 
Figure2.Distributed system data processing structure 

 
It takes electric energy as the main energy, and the 

power module provides energy to the load, and then 
transmits or transmits the electric energy to the storage 
unit (such as transformer) and stores it. Finally, the 
inverter obtains the corresponding voltage value and 
distributes it to each distribution network, so as to realize 
the power supply demand of the whole system and the 
matching and coordination relationship between power 

supply and user demand. In order to simplify processing, 
the power storage can be regarded as a regular sphere, so 
a=b=R, e=0. This formula can be simplified as: 
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According to the pyramid model, there are 2n tiles in 
each row and column of the nth layer. Combined with 
the above formula, we can get the conversion formula of 
longitude and latitude coordinates and tile coordinates in 
the pyramid as follows: 
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It can solve the problems studied without any prior 
knowledge and necessary conditions. It can only be 
transformed into simple, intuitive, fast and accurate data 
processing software to complete the operation task. For 
large capacity power transmission and distribution 
networks, it is not necessary to consider this algorithm at 

all, but to realize the calculation and simulation of 
various complex models through computer technology. 
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The value range of sample number is determined 
according to certain criteria and constraints. Because the 
system has strong fault tolerance and nonlinear 
eigenvalues are unavoidable distributed problems, the 
random vector method can also be used when linear 
algebraic equations are not involved. 

3.  Experimental Process of Distributed 
Power Storage System 

3.1 Design of Distributed Power Storage System 
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Figure3.Based on the distributed electric power storage system design 
 

The system (as shown in Figure 3) is composed of 
distributed generation system and power transmission 
and distribution network, and is mainly used to supply 
power to large and medium-sized power plants and 
substations. 

(1) Distributed power supply access. When the power 
grid fails, it can provide power to the power grid. In case 
of short circuit or overload operation, it can directly put 
the electric energy into the power grid in nearby areas for 
standby or dispatching operations, and then restore the 
power to users for use. It is an economical, safe and 
reliable switching mode. 

(2) The power transmission and distribution network 
is composed of photovoltaic power generation and wind 
turbine generator units. Formulate corresponding 
strategies according to different users' electricity 
consumption and usage. Through real-time monitoring of 
grid voltage, frequency and other parameters, the 

required power capacity and whether it is a standby 
generator set can be determined. At the same time, the 
power dispatching center can also be used to collect data 
and feed back these information to the distribution 
system. Under the power network operation mode, 
through the load characteristics, network topology and 
future load forecasting, the mathematical modeling 
method is used to establish the model and adjust 
according to different needs.  

3.2 Test Process of Distributed Power Dtorage 
System 

During the design and operation of the power storage 
system, it is necessary to consider some problems that 
may occur in the whole project, such as the distributed 
power supply access mode. When selecting different 
types of power generation equipment, it is necessary to 
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fully consider their actual conditions. (1) After 
determining the transmission power size and direction 
required by each unit node, the overall task target can be 
built; (2) According to the functional requirements of the 
system, the whole simulation process is simulated and 
compared with the actual operation. If the fixed mode 
access mode is used, it will lead to resource waste and 
high cost. On the contrary, distributed power can be used 
to save energy and reduce investment costs or improve 
efficiency, reduce maintenance and other effects. 
Therefore, according to the specific project content and 
demand conditions, in order to verify the actual operation 
of the distributed power storage system, it is necessary to 
conduct simulation experiments. In the whole simulation 
process, all equipment and devices are assembled first. 
Then test whether there is a good connection relationship 
between different types of equipment, and achieve the 
final goal by changing the number of transmission lines 
on the lines between various parts. 

4.  Experimental Analysis of Distributed 
Power Storage System 
In the actual operation of power storage system, 
distributed generation is a very common and 
indispensable power supply mode. This method mainly 
uses photovoltaic cells, power storage devices and solar 
modules to store electric energy. The energy generated 
when these devices are connected to the power grid is 
released to the earth or near the radiation source to 
improve the transmission efficiency of the entire network, 
achieve the goal of efficient and rational use of energy 
and resource saving society, and also meet the power 
demand of users in the power storage system, thus 
effectively improving the living standard of users. Table 
1 shows the test data of the distributed power storage 
system. 

Table1. Power storage system test data 

Test times Power storage 
capacity(Mwh) 

Electricity transport 
efficiency(%) 

Power utilization 
efficiency(%) 

1 498 80 93 
2 542 86 96 
3 379 84 98 
4 645 89 94 
5 494 86 96 

 

 
Figure4.Based on the distributed power storage system performance monitoring 

 
The distributed power storage system is composed of 

many independent sub modules, each of which can detect 
itself and take corresponding management measures 
according to different situations. Its operation mode can 
be divided into decentralized, centralized control and 
remote monitoring. The dispatching center is set on the 
distribution side, which is responsible for the real-time 
monitoring and regulation of each bus and load in the 
whole system. The distributed power storage system is 
an integral structure and has many functional modules, 
so it requires multiple sub nodes to cooperate together to 
complete the task and execute the corresponding 
operation process. Verify whether the selected equipment 
meets the standards through simulation experiments. If 
the selected handling machinery, handling devices and 
other hardware facilities meet the specified conditions, 
the results can be obtained through tests. Otherwise, it is 
necessary to verify whether the performance and 

configuration scheme of the handling machinery are 
consistent with the actual needs. It can be seen from 
Figure 4 that the performance of the distributed power 
storage system is basically stable at more than 80% 
under different power storage capacities, and the power 
utilization efficiency is also more than 90%. This shows 
that the performance of the power storage system can 
meet the needs of users. 

5.  Conclusion 
With the development of the power industry in China, 
the scale of the power grid is also expanding, and the 
storage system is one of the indispensable, indispensable 
and key links in the entire distribution network. However, 
there are many problems in the actual operation process. 
This paper will analyze and study the construction and 
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scheduling optimization of photovoltaic power stations 
under the distributed generation mode, and establish a 
distributed generation model based on DDS (fuzzy 
control) using DDS technology. Through MATLAB 
simulation, the feasibility of this method for energy 
storage distribution management and safe and stable 
operation of the power grid is verified. 

Reference 
[1]Javier Lopez-Lorente, Xueqin Amy Liu, Robert J. 

Best, George Makrides, D. John Morrow:Techno-
Economic Assessment of Grid-Level Battery Energy 
Storage Supporting Distributed Photovoltaic Power. 
IEEE Access 9: 146256-146280 (2021). 

[2]Neil McIlwaine, Aoife M. Foley, Dlzar Al Kez, 
Robert J. Best, Xi Lu, Chongyu Zhang:A Market 
Assessment of Distributed Battery Energy Storage to 
Facilitate Higher Renewable Penetration in an 
Isolated Power System. IEEE Access 10: 2382-2398 
(2022). 

[3] Runfan Zhang, Branislav Hredzak, John E. 
Fletcher:Dynamic Aggregation of Energy Storage 
Systems Into Virtual Power Plants Using Distributed 
Real-Time Clustering Algorithm. IEEE Trans. Ind. 
Electron. 68(11): 11002-11013 (2021). 

[4]Jiahui Jin, Aibo Song, Huan Gong, Yingying Xue, 
Mingyang Du, Fang Dong, Junzhou Luo:Distributed 
storage system for electric power data based on 
Hbase. Big Data Min. Anal. 1(4): 324-334 (2018). 

[5] Luckny Zéphyr, C. Lindsay Anderson:Stochastic 
dynamic programming approach to managing power 
system uncertainty with distributed storage. Comput. 
Manag. Sci. 15(1): 87-110 (2018). 

[6]Thomas Morstyn, Branislav Hredzak, Vassilios G. 
Agelidis:Network Topology Independent Multi-
Agent Dynamic Optimal Power Flow for Microgrids 
With Distributed Energy Storage Systems. IEEE 
Trans. Smart Grid 9(4): 3419-3429 (2018). 

[7]Sandeep Narayanan, Mohammad Shikh-Bahaei, 
Jiancao Hou, Mark F. Flanagan:Wireless-Powered 
Distributed Spatial Modulation With Energy 
Recycling and Finite-Energy Storage. IEEE Trans. 
Wirel. Commun. 17(10): 6645-6662 (2018). 

[8]Martin Cernan, Jirí Halaska, Zdenek Müller, Josef 
Tlustý:The Impact of Distributed Autonomous PV 
Installations on Critical Infrastructure in Crisis 
Situations. IEEE Access 10: 97520-97530 (2022). 

[9] Felipe Zimmerle da N. Costa, Ruy J. G. B. de 
Queiroz, Gustavo P. Bittencourt, Leopoldo 
Teixeira:Distributed Repository for Software 
Packages Using Blockchain. IEEE Access 10: 
112502-112514 (2022). 

[10] Davood Dadkhah, Mariam Zomorodi, Seyed 
Ebrahim Hosseini, Pawel Plawiak, Xujuan 
Zhou:Reordering and Partitioning of Distributed 
Quantum Circuits. IEEE Access 10: 70329-70341 
(2022). 

[11] Edoardo De Din, Martina Josevski, Marco Pau, 

Ferdinanda Ponci, Antonello Monti:Distributed 
Model Predictive Voltage Control for Distribution 
Grid Based on Relaxation and Successive 
Distributed Decomposition. IEEE Access 10: 50508-
50522 (2022). 

[12]Mohammad Dolatabadi, Pierluigi Siano, Alireza 
Soroudi:Assessing the Scalability and Privacy of 
Energy Communities by Using a Large-Scale 
Distributed and Parallel Real-Time Optimization. 
IEEE Access 10: 69771-69787 (2022). 

5

E3S Web of Conferences 369, 02002 (2023) https://doi.org/10.1051/e3sconf/202336902002
ICEREE 2023 


