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ABSTRACT 

 
In the increasingly complex world of work, as technology and information continue to evolve, there 

is a need for a medium that can leverage information to support business processes or activities in an 
organization, making them more effective and efficient. PT. Swadaya Engineering, a company operating in the 
electrical and telecommunications industry located in South Jakarta,  is facing a problem of frequent damage 
reports on rectifier charger panels that are difficult to convey manually through phone calls. This constraint 
is a hindrance to improving the effectiveness and efficiency of the company, causing customer dissatisfaction 
due to a lack of information obtained. To address this issue, the author developed an expert system application 
for diagnosing rectifier charger panel damage based on a website using forward chaining as the application 
development method. The purpose of designing this application is to improve the effectiveness and efficiency 
of the company in delivering information on rectifier charger panel damage and increasing customer 
satisfaction in diagnosing such damage. It is expected that this expert system application will be an effective 
medium for the company to leverage information and support business processes or activities that are carried 
out. 
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Introduction 

 

The development of technology and information in the current era of globalization is very rapid. This 

requires companies and other agencies to have qualified information processing technology, one of which is 

information systems. Information systems are mandatory for every company in managing its business because 

this system can provide information needed by management in making decisions [1]. However, not only 

information systems are used in information processing. There is also another technology that is expected to 

provide ease and speed in making decisions, namely expert systems [2]. 

An expert system is a computer program in the field of artificial intelligence designed to provide 

decisions, in which the expert system uses knowledge, facts, and thinking techniques in solving problems. In 

this case, the expert system acts as a consultant who can provide conclusions in overcoming a problem by 

combining knowledge and data exploration. The application of expert systems can be applied in various fields, 

such as medical and managerial fields [3]. 

In the medical field, expert systems can be used to diagnose diseases according to the symptoms 

experienced by patients. While in the managerial field, expert systems can help analyze, synthesize, and 

integrate data to build a company. With the expert system, it is expected that companies can make decisions 

effectively and efficiently in dealing with various problems that arise [4]. 

PT. Swadaya Engineering is a company engaged in electricity and telecommunications. This company 

has been established since 2001 and has experience in producing various kinds of electrical devices such as 

Battery Charger / Rectifier, Battery Charger Mobile, Fault Detector, High Current Discharge, and Voltage 

Dropper. The company cooperates with state-owned company PLN, petrochemical industry, onshore/offshore, 

fire alarm systems, turbine control and other private companies. One of the superior products from PT. Self-

help Engineering is a Panel rectifier charger, a device that functions to convert AC electric current into DC 

current [5]. 

However, in its use, the Panel rectifier charger requires routine maintenance in order to function 

properly and minimize damage to the device. Unfortunately, currently PT. Self-help Engineering experienced 

problems in terms of lack of adequate manpower, causing many damage reports received by customer service. 
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This is due to the customer's lack of knowledge of the charger rectifier panel, making it difficult for field 

technicians to diagnose damage and repair it quickly [6]. 

This problem resulted in a long time in overcoming the damage to the charger rectifier panel, because 

in processing the damage diagnosis data received by customer service was not accurate. Therefore, companies 

need to increase customer knowledge about Panel rectifier chargers and also increase adequate manpower so 

that maintenance and repair of electrical devices can be carried out more efficiently and accurately, so as to 

provide better service to customers. The purpose of writing in conducting this research is to design an expert 

system application as the initial stage of customer consultation in overcoming damage to the charger rectifier 

panel. Cut repair time to be more efficient. And make it easier to process damage data on the charger rectifier 

[7]. 

 
Research Methods 

Data Collection Techniques 

Data collection techniques aim to obtain accurate data in writing. This research was conducted 

with the following data collection methods [8]–[11]: 

1) Observation (Observation) 

Observation directly observes the activities that are happening in the report of damage to the charger 

rectifier at PT. Self-help Engineering, so as to know complete and accurate data and information. 

2) Interview 

By conducting direct interviews with technical experts in order to analyze the running system. 

3) Literature Study 

In collecting data, the author analyzes with reference books related to research and problems loaded. 

 

System Design Techniques 

System design techniques used in making expert system applications to diagnose damage to the charger 

rectifier panel, namely using the Extreme Programming (XP) method. According to Candra in the journal XP 

is one of the software development techniques that is quite simple, communication, and good feedback [12]. 

The stages in designing an expert system application to diagnose damage to the charger rectifier panel at 

PT. Self-help Engineering with extreme programming methods is explained as follows [13]–[19]: 

a. Planning 

In the construction of an expert system for diagnosing damage to the charger rectifier panel at PT. Self-

help Engineering carried out at this stage starts from identifying problems faced in the running system, 

then analyzing user needs for the system to be built. 

b. Design 

At the design stage, a model system is made based on the results of the analysis in the previous stage. 

Database modeling made at this stage aims to describe the relationship between data or between processes 

to be carried out. System modeling is done using Use Case Diagram, Activity Diagram, Component 

Diagram and Deployment Diagram. 

c. Coding 

After the design stage is complete, coding is carried out by means of the design stage implemented into 

the expert system program code. In making expert system programs using PHP programming language 

combined with HTML, CSS, JavaScript and using MySQL in database creation. 

d. Testing 

At this stage, testing the overall functionality of the expert system is carried out. The method used in this 

test uses the Black Box Testing and White Box Testing methods, namely by testing the inputs and outputs 

of the expert system application. 

e. Software Increment (Peningkatan Perangkat Lunak) 

This stage is a system development that has been made in stages that aims to improve the functionality of 

the system. At this stage it is done if there is a change in functionality in the system but this research is 

not done because the software is still new and still in use. 
 

 

Results and Discussion 
Application Design 

Use Case Diagram 

According to Sukamto and Salahudin in the journal explained that use case diagrams are modeling a 

behavioral trait (behavior) in an information system to be created. [20] Use Case Diagram is a description of 

interactions between application components that introduces how they interact with users. 
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Figure 1. Use Case Diagram 

 

Activity Diagram 

Activity diagrams illustrate the business process or workflow activities of a system by the software being 

designed.  The procedural logic and workflow of the expert system application design are described in the 

activity diagram below: 

1.  Activity Diagram List 

 
Figure 2. Activity Diagram List 

 

2. Activity Diagram Login 

 
Figure 3. Activity Diagram Login 

 

Sequence Diagram 

According to Sukamto and Salahudin in the journal explain the sequence diagram describes an 

interaction between objects involved in and around the system described against time. The following [21][22] 

is a sequence diagram of the expert system application design: 

1. Sequence List 

Sequence: List 

Actor: Customer 
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Description: User could perform lists by selecting the register menu and inputting the required registration 

information. 

 

 
Figure 4. List Sequence Diagram  

 

 

2. Sequence Login 

Sequence : Login 

Actor : Customer, Technician and Admin 

Description : User can login 

By filling in the email and password then pressing the login button and passing the validation process 

to and if successful it will display the main admin menu. If it fails, a notification will appear and return to the 

login page. 

 

 
Figure 5.  Login Sequence Diagram 

 

Implementation 

Implementation is an action or activity that has been carefully and detailed (mature) and the advanced 

stages of system design to be carried out, including programs that have been made to be ready to operate 

optimally according to needs. 

 

System Interface 

1. Home Customer 

 
Figure 6.  Home Customer Interface 

Is the initial display when opening the  customer's home page website. 

 

2. Information 
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Figure 7. Information Interface  

Is the display of the information menu, this page can be accessed by clicking the information 

button on the menu. 

 

3. List  

 
Figure 8. List Interface  

It is a list page display, on this page customers can register by filling in personal data in 

accordance with the existing form. 

 

4. Login 

 
Figure 8.  Customer Login Interface 

This is what the login page looks like. Here customers can log in after completing the 

registration. 

 

5. Interface customer 
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Figure 9. Customer Dashboard Interface 

 

This a customer dashboard page, this page is the initial display after the user has successfully 

logged into the system. 

 

6. Diagnostic interface 

 
Figure 10.  Diagnostic Interface  

 

This a diagnosis page, customers can diagnose by answering the questions provided. 

 

7. Login Admin and Technician 

 
Figure 11. Login Interface 

This a user login display, this page is a page where admins or technicians log into the system. 

 

8. Dashboard Admin 

 
Figure 10. Admin Dashboard Interface 

This the admin dashboard page, this page is the initial display after the admin has successfully logged 

into the system. 
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9. Technician Dashboard 

 
Figure 11. Technician Dashboard Interface  

This the technician dashboard page, this page is the initial display after the technician has successfully 

logged into the system. 

 

10. Entrance Ticket Interface 

 
Figure 12. Entrance Ticket Interface 

 is an entrance ticket page, on this page technicians can reply to tickets sent by customers. 

 

11. Ticket List 

 
Figure 13. Ticket list 

This a page to manage tickets, on this page technicians can manage the entire list of tickets. 

12. Diagnosis results 

 
Figure 15. Diagnosis results 
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is a display page of diagnostic results that have been answered by the customer. 

 

System Testing 

At this stage, researchers test the system that has been made, in this case the tester will test the Black  

 Black box testing 

According to Black Box Testing is a test method that focuses on the functional specifications of the 

software, testing can define a collection of input conditions and perform tests on the functional specifications 

of the program.(Shadiq et al., 2021) 

 

1.  Login form  testing 

Table 1.  Login Form Testing 
No Test Scenarios Test Case Expected results Conclusion 

1 When the email field  and password field 

are not filled in 

Email : 

(empty) 

Password : (blank) 

A "Please fill in this 

field" warning 

message appears. 

Valid 

2 When the email field is  filled and the 

password field is left blank then click 

the  "Log in" button 

Email :  

Firmanroby07@gmail.com 

Password : (blank) 

A "Please fill in 

this field" warning 

message appears. 

Valid 

3 When the  email field is  left blank and 

the password field is filled in then click 

the  "Log in" button  

Email : (blank) 

Password : 123456 

"Please fill in this 

field" warning 

message appears 

Valid 

4 When the email is filled in incorrectly 

and the password  is filled in 

incorrectly then click the button  

“Log in” 

Email : 

emailsalah@gmail.com 

Password : 

111222 

A warning message 

appears "You have 

not registered with 

our system" 

 

Valid 

5 When the email and password are filled 

in correctly then click the  "Log in" 

button 

Email : 

Firmanroby07@gmail.com 

Password : 

123456 

A "Congratulations 

You Successfully 

Logged In" message 

appears. 

 

Valid 

 

2.  Testing the list form 

Table 2. Testing the Listing Form  
No Test Scenarios Test Case Expected results Conclusion 

1 When the field is not filled then click the 

"Register" button 

Name : (blank) 

Email : (blank) 

Password : (blank) 

Phone : (blank) 

 

"Please fill in this 

field" warning 

message appears 

 

Valid 

2 When the Email is registered then click 

the "Register" button 

Name : firman roby 

Email : 

firmanroby07@gmail.com 

Password : 123456 

Phone : 089509966201 

An "Email Already 

exists!" warning 

message appears. 

Valid 
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2 When all fields are filled then click 

the "Register" button 

Name : roby firman 

Email : 

firmanroby007@gmail.com 

Password : 123456 

Phone : 0895324569 

 

"Register successful" 

notification message 

appears 

 

 

Valid 

 

3. Diagnostic Form Testing 

Table 3. Diagnostic Form Testing 
No Test Scenarios Test Case Expected results Conclusion 

1 When the  question field is not answered 

then click the "Next" button 

The indicator light is on ?  

(empty) 

DC voltage to ground is not 

balanced between voltages (-

)(+) ?  

(empty) 

The buzzer alarm sounded ? 

(empty) 

A warning message 

appears "indicator 

field is red". 

 

 

Valid 

2 When all fields are filled in and click 

the "register" button 

The indicator light is on ?  

(Already) 

DC voltage to ground is not 

balanced between voltages (-

)(+) ?  

(Already) 

The buzzer alarm sounded ? 

(Already) 

Go to the diagnosis 

page to see the 

diagnosis results 

 

 

Valid 

  

 

Conclusion 

 
Based on the results of research that has been conducted and explained in the previous chapter, there are 

several problems in delivering information about damage to the charger rectifier panel which can be concluded 

The main purpose of designing expert system applications is to replace consultation with manual methods to 

be automated. This expert system application is designed to provide solutions or suggestions based on expert 

knowledge and experience integrated in the system, so that users can get accurate and fast answers without 

having to manually consult experts. Thus, expert system applications can help save time, cost, and human 

resources in complex consulting processes. Expert systems can help by providing a fault diagnosis on the 

charger's rectifier panel.  This can be done with the diagnosis inquiry form so as to provide clear information 

and guidance regarding signs or symptoms that indicate damage to the charger rectifier panel, as well as 

corrective steps that can be taken by the customer. By providing proper and effective assistance, customers can 

save time and money needed to repair damage to the charger's rectifier panel and can ensure that the device 

can function properly and last longer. This expert system application is designed to provide solutions or 

suggestions based on expert knowledge and experience integrated in the system. With the open ticket so that 

technicians can quickly and precisely determine the cause of damage to the charger rectifier panel and provide 

appropriate repair solutions. Thus, expert system applications can help save time and costs needed to deal with 

damage to the charger rectifier panel, as well as improve the efficiency and quality of service provided by 

technicians to customers. 
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