
Intelligent platform design of electricity charge recovery 
business system based on business collaboration 

Heng Yue*, Cunsheng Xin, peng OuYang 

State Grid Huitongjincai (Beijing) Information Technology Co., Ltd., Beijing 100053, China 

ouyangpeng456@163.com 

Abstract. In order to meet the actual business process and customer demand of 
electricity charge recovery management, this paper designs and develops a 
electricity charge recovery management system based on J 2 EE. It adopts the 
latest information management concept in the software development process, 
and introduces the software development technology MVC mode into the func-
tional module development and design of the system. The development language 
of the system software adopts Java, the development tool adopts Eclipse, and 
adopts SpringMVC lightweight development framework to complete the coding 
design of the system functional modules. According to the specific characteris-
tics of each functional module, the business logic interface of the functional 
module is determined, and the various business operation interfaces are called to 
complete the functional operation according to the requirements of the user page. 
Put the data display part into the view module, and the background database is 
also called through the control module. The modules can access and operate 
through specific interface examples, which greatly reduces the coupling between 
the modules and improves the maintenance efficiency of the system functions. 
Finally, the system function is tested through the QTP tool, and the JMeter tool is 
used to test the load performance of the system. The final test results show that 
the system can better meet the management needs of local power supply com-
panies, realize the sharing of system data, reduce the management cost of the 
company, and effectively improve the electricity recovery management effi-
ciency and service quality of local power supply companies. 
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1 Introduction 

With the increasing scale of China's power enterprises and the increasing number and 
types of electricity customers, the challenges and risks faced by power enterprises have 
become increasingly severe. This includes both internal and external risks in power 
enterprises. The risks of the power recovery management system mainly include un-
paid fees from electricity users, and unpaid fees from the closure of electricity com-
panies[1]. This phenomenon poses great challenges to the operation of power enter-
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prises. Therefore. It is necessary to investigate and analyze the business situation of 
such enterprises in order to provide support for the electricity fee recovery work of 
power enterprises, thereby reducing the occurrence of various bad debts. In order to 
ensure the smooth implementation of electricity fee recovery management by power 
companies, it is necessary for power companies to promptly identify and predict the 
risk of electricity users' arrears, and to stop power supply services to high-risk users as 
soon as possible. For power companies, the recycling of electricity bills is crucial. If the 
normal recycling work cannot be successfully completed, it can not only affect the 
operating income of the enterprise, cause serious economic losses, but also greatly 
increase the management costs of the power company, affect the normal operation of 
the residential power grid, and cannot provide a solid guarantee for the electricity 
demand of residents and enterprises[2]. By analyzing the current status and problems of 
electricity fee recovery management in prefecture level power supply companies, a 
comprehensive analysis is conducted on the electricity fee recovery process of power 
companies, and the information platform for electricity fee recovery management is 
constructed[3-4].  

2 Design of electricity charge Recovery Management System 

Electricity charge recycling management is an important daily management practice 
for local power supply companies. The quality of its recovery management of elec-
tricity charge directly affects the operating efficiency and company development of 
local power supply companies. The electricity charge recovery management and con-
trol system belongs to modular application software in functional structure, and the 
architecture design of the system includes two aspects: system network topology design 
and system functional logic design.  

2.1 Network topology 

As an important part of the informatization construction of the electric charge recycling 
management of local power supply companies, the electric charge recycling manage-
ment platform of this power company mainly adopts the B/S mode Web architecture, 
that is, the business operation access is carried out through the browser. Specific system 
network topology design [5]. The internal network equipment of power companies 
includes switches, routers and other equipment. The user operation of the system is 
mainly accessed through the internal private network of the power supply company. 
The server package of the system includes web server and background database server. 
These servers are protected by firewalls. The data accessing these servers adopts HTTP 
and HTTPS protocols, and the client and server can be safely isolated by firewalls. 

2.2 Functional logic structure 

In the functional design of electricity charge recycling management system of power 
supply company, MVC modular hierarchical structure is adopted to separate the front 
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end, business logic and background data of the system, thus reducing the coupling 
between system functional modules and improving the stability and reliability of the 
system. The MVC pattern divides the system into three levels: model, view and con-
troller. In the development process of the system, the view layer is the User Service 
Layer, the model layer is the Business Logic Layer, and the control layer provides a 
unified call interface for various business logics, such as the call of related database 
operations of the Data Access Layer. User Service Layer. This layer mainly completes 
the display of operation interfaces of various functional servers and provides various 
operation interfaces for users. With B/S mode, users can perform various Web page 
interactive operations only by logging into the system through a browser. Business 
Logic Layer: business logic layer. The business logic layer of the system mainly deals 
with various business logics, providing users with interfaces for processing various 
business logics. This layer consists of various functional components. At the same 
time, the system publishes these functional interface components through the Web 
server [6]. Data Access Layer: data access layer. The data access layer of the system 
refers to all kinds of data in the background database and the interfaces to access these 
data. This layer includes various data manipulation components and file manipulation 
components. 

2.3 Basic data management and analysis 

The basic data management function of the system is mainly to complete the daily 
management and maintenance of the data required by the system. The associated data 
include meter reading section, meter reader and electricity meter users. From the case 
diagram of basic data management, it can be seen that the basic data management 
function needs to provide the basic maintenance and management of the information of 
electricity meter information, meter reading section information and meter reader 
information for the system business personnel. The sub-modules include sub-modules 
such as information management of meter reading section, basic information man-
agement of electricity meter, management of meter reader basic information man-
agement, query information and information submission. Among them, the information 
management of the meter reading section mainly completes the basic information 
setting operation of the meter reading section, provides the salesman with operational 
interfaces such as adding, deleting, changing and checking the information, and stores 
the data into the background database. The basic information management of the meter 
is mainly to complete the operation of setting the basic information of the meter, 
connect the meter information with the electricity user one to one, and store the data in 
the background database. The basic information management of the meter reader is 
mainly to complete the setting operation of the basic information of the meter reader, 
and associate the meter reader with the meter reading section one-to-to-many, and store 
these data into the background database. Information query provides users with basic 
query function; information submission provides basic information collection and input 
interface for information collection personnel, and saves these data to the background 
database according to the information specification of the power supply company. 
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2.4 Application function design 

The power marketing business system of the power supply bureau is divided into four 
levels: province, prefecture, county bureau / sub-bureau and business station (station), 
which realizes the business guidance and control from the superior to the subordinate 
through the network. Users can handle electricity marketing business through inter-
connection, telephone or at all levels of business hall. At the same time, the power 
marketing system of the power supply bureau based on the J 2 EE framework is closely 
combined with the MIS, OA, GIS and GPS system. The system manages and analyzes 
the data through the MIS system, and then notifies and transmits the index tasks 
through the OA system. The GIS system is used to locate the geography and the line, 
and to assist in generating the power supply scheme, the path map, etc. In addition, in 
this system, GPS is mainly used in the emergency repair positioning and site survey 
work, can fully control the field work, facilitate scientific management, improve work 
efficiency. 

2.5 Detailed system design 

Basic data management: The basic data management of the system is mainly to manage 
the information such as meter reading section, meter reader and meter user. Manage-
ment of reminders: The system's dunning management function module manages the 
query of the arrears list of electricity charge, the management of the person in charge of 
dunning, the maintenance of dunning strategy and the summary of dunning situation. 
Arrears risk management: The function module of arrears risk management is mainly 
to manage the arrears risk of electricity users. From this kind of structure, it includes 
application for adjustment and dbclass. Stop and resume power management: The 
management function module of power outage and power resumption mainly manages 
power outage management, power resumption management, power outage application 
query and power resumption application query. This class structure includes outagem 
anagement, recoverym anagement, appli cationofrecoveryquery and dbclass. Man-
agement of liquidated damages: The management function module of liquidated 
damages involves operations such as suspension and cancellation of liquidated dam-
ages, amount statistics, configuration and work order query. This kind of structure 
includes defaultpaym entstatistics, liqui dateddamnages and dbclass. System man-
agement: The system management function module mainly manages user manage-
ment, database management and log management. The system management class 
consists of userm anage. authm anage. loginfo and dbclass. 

3 Results and analysis 

3.1 System function test 

The test of the system mainly uses QTP test software to automatically test each func-
tional module of the system. Complete the functional test of the system by writing the 
script of the system test case. The specific process is shown in Figure 1. 
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Fig. 1. Test flow chart 

The test plan mainly describes the specific methods used in the test to achieve the actual 
effect. The test plan is the execution time node of the test plan, and the test progress 
describes the execution progress of the test. The testing methods in this paper are 
mainly manual function testing (black-box testing), interface tool testing (black-box 
testing) and unit testing (white-box testing). The software and hardware environment 
for testing is shown in Table 1 below. The building of the testing environment is mainly 
to prepare development tools and testing tools, and the unit testing is mainly realized by 
Junit framework, which provides the main implementation mode and is very conven-
ient to use in IDEA. Just add relevant dependencies and add @Test comments to the 
testing methods. Interface testing mainly relies on Postman testing tool. After running 
the service, you can enter the interface address and input parameters needed by the 
interface in Postman testing tool, and click Send to observe the information returned by 
the interface and the execution speed. Manual function testing is mainly aimed at the 
test of friendly interface, user interaction, user experience and other aspects. It mainly 
tests and evaluates the system function from the user's point of view, and needs to pay 
special attention to the correctness of data, functional business and interface layout. 

Table 1. Test Software and Hardware Environment 

Server hardware CPU model i7, memory size 4g, hard disk 
model size 512G solid state. 

Database software version Mysql 8.0.21 
Client version Chrome80 (64-bit) 

Interface testing tool. Postman v8.3.0 
Code editing and debugging tool IntelliJ IDEA 2019.3.5 

JAVA version JDK8 
Operating system version Windows10 Professional Edition 

368             H. Yue et al.



3.2 Analysis of test results 

The recovery management system of electricity charge in the local power supply 
company uses the function test software QTP to design and test the operation of each 
sub-module of the system. In the process of system functional testing, in order to have a 
comprehensive analysis and control of the system, the problems found in the system 
testing process are classified into A, B, C and D grades, with A being the highest and D 
the lowest. The statistical data are shown in Table 2 [7-9]. 

Table 2. Statistical Table of System Testing Problems 

grade problem description frequency of occurrence 
A A system bug caused the 

system to crash and could not 
run. 

0 

B The system bug caused the 
core business of the system 
function to fail to operate 

normally. 

2 

C A system bug caused a single 
function operation to fail, but 
it did not affect other func-

tion modules. 

3 

D System bug appear under 
certain conditions, which do 

not affect most functional 
operations, and can be opti-

mized. 

9 

As can be seen from Table 2, after testing the system, a total of 0 class A problems, 2 
class B problems, 3 class C problems and 9 class D problems were found. These 
problems have been modified and re-verified. Finally, the system function test has been 
completed. The test results show that the system can meet the requirements of system 
design. It effectively improves the efficiency of recovery management and service 
quality of electricity charge in local power supply companies[10]. 

4 Conclusion 

This article mainly completes the development and design of the electricity fee re-
covery management system for power supply companies, and uses this system to carry 
out information management of existing electricity fee recovery in power supply 
companies. Thus, the efficiency of electricity fee recovery management in power 
supply companies can be improved through informatization. Through the deployment 
and application of this system, the work efficiency of staff can be improved, the elec-
tricity payment process can be simplified, and the service quality and efficiency of 
power companies can be improved. With the rapid development of information tech-
nology, more and more new technologies have emerged. 

Intelligent platform design of electricity charge recovery             369



References 

1. Feng, L. , & Zhao, J. . (2021). Research on the construction of intelligent management 
platform of garden landscape environment system based on remote sensing images. Arabian 
Journal of Geosciences, 14(14), 1-19. 

2. Wang, S. , Liu, T. , & Wei, W. . (2021). Design of intelligent pension platform based on 
internet of things. Journal of Physics Conference Series, 1744(4), 042240. 

3. Wang, D. , Liu, B. , Jia, H. , Zhang, Z. , Chen, J. , & Huang, D. . (2022). Peer-to-peer elec-
tricity transaction decisions of the user-side smart energy system based on the sarsa rein-
forcement learning. CSEE Journal of Power and Energy Systems, 8(3), 826-837. 

4. Hu, Y. , Chen, G. , Lan, M. , & Zhou, J. . (2022). Design of intelligent drip infusion control 
system based on huawei internet of things platform. Journal of Physics: Conference Series, 
2185(1), 012035-. 

5. Xu, Y. , Zhang, Y. , Xu, Z. , Zeng, X. , & Chen, J. . (2021). Development of intelligent de-
sign platform for robotic drilling system based on cbr. Journal of Physics Conference Series, 
1820(1), 012029. 

6. Suo, X. , & Han, X. . (2021). Research on the design of intelligent data acquisition platform 
for wireless monitoring of rotating machinery based on arm. Journal of Physics: Conference 
Series, 1992(2), 022051 (5pp). 

7. Daniel, T. O. , Obot, E. , & Azuoko, G. B. . (2021). Design of a subscription based com-
munity solar energy system for the business community of the "back gate", alex ekwueme 
federal university ndufu-alike, ikwo, ebonyi state, nigeria. Energy Policy, 2(6), 21. 

8. Wei, Y. , Tang, Y. , Zou, T. , Li, X. , Zhao, W. , & Zhou, H. , et al. (2022). The design of 
intelligent spray painting system for ship panel based on uav. Journal of Physics: Confer-
ence Series, 2200(1), 012007-. 

9. Li, F. , & Gao, W. . (2021). Research on the design of intelligent energy efficiency man-
agement system for ships based on computer big data platform. Journal of Physics Con-
ference Series, 1744(2), 022026. 

10. Wang, W. L. , & Bai, X. H. . (2021). Design of solar light tracking system research on en-
ergy autonomy system design of outdoor patrol car based on solar energy. Journal of 
Physics: Conference Series, 2076(1), 012016-. 

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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