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ABSTRACT: This research focuses on the Gas Agency Management Application aims to simplify and automate
various operational processes in gas agencies, including customer management, inventory tracking, order management,
billing, and reporting. This paper presents the design, features, and benefits of implementing such an application to
improve efficiency and customer satisfaction. Like weather, news, and real- time data, and can perform system-level
tasks such as launching applications, controlling volume, and managing files. In today’s fast- paced world, the gas
distribution industry plays a critical role in ensuring the supply of essential cooking gas to households and businesses.
Managing a gas agency involves several operational challenges, including order processing, customer management,
inventory tracking, delivery scheduling, and billing. These processes, when handled manually, are prone to errors,
delays, and inefficiencies, resulting in reduced customer satisfaction and potential even. In today’s fast-paced world,
the gas distribution industry plays a critical role in ensuring the supply of essential cooking gas to households and
businesses. Managing a gas agency involves several operational challenges, including order processing, customer
management, inventory tracking, delivery scheduling, and billing.

KEY WORDS: Gas Agency Management, LPG Distribution System, Android Application for Gas Agency, Gas
Booking System, Inventory Management, Customer Management, Delivery Tracking, Digital Payment Integration,
Automated Billing System.

L. INTRODUCTION

In today’s generation gas agencies are essential service providers, distributing cooking gas to households and
businesses. paper introduces a proposed system that offers an innovative solution to the problems faced by gas
agencies. The Gas Agency Management Application is designed to provide seamless automation of key operations such
as customer management, order processing, delivery scheduling, inventory tracking, and billing. The application
leverages modern technologies like cloud computing, web-based interfaces, and secure databases to deliver a scalable
and reliable solution. By implementing this system, gas agencies can significantly reduce errors, improve service
delivery, and optimize resource utilization. The system’s intuitive user interface ensures ease of use for both staff and
customers, enabling faster adoption and minimizing the learning curve. This research paper presents the development
of a Gas Agency Management System as a mobile application, leveraging Android Studio to provide a user-friendly
and efficient solution. The application aims to simplify gas booking for customers, automate order processing for
agencies, and ensure accurate inventory management. With the integration of digital payment systems, real-time
tracking, and automated notifications, the system enhances both user experience and operational efficiency. In this,
proposed system incorporates modern technologies such as cloud-based storage, Al-driven demand forecasting, and
IoT-based cylinder tracking to optimize gas supply and distribution. This research explores the design, functionality,
and impact of the application while highlighting the benefits of transitioning from traditional paper-based systems to a
smart, automated, and digitalized gas agency management solution. The paper also addresses key challenges such as
data security, authentication mechanisms, and compliance with safety regulations, ensuring a robust and scalable
system for gas agencies. By implementing this solution, gas agencies can reduce errors, enhance customer satisfaction,
and improve overall business operations.

II. LITERATURE REVIEW

The management of gas distribution agencies has evolved over the years with the integration of digital technologies.
This section reviews existing research and systems related to gas agency management, automation in distribution
systems, mobile applications for gas booking, and inventory control mechanisms.

Pramod Paliwalll An academician and author specializing in energy sector management, Paliwal co-authored the book
"Natural Gas Transmission and Distribution Business," providing structured material on managerial and regulatory
aspects of the natural gas industry.
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Sudhir Yadav!? Collaborated with Pramod Paliwal on the book "Natural Gas Transmission and Distribution Business,"
offering insights into the natural gas transmission and distribution industry.

Peter Smith®! A computer scientist who worked on an early expert system to forecast gas demand, contributing to the
development of knowledge-based systems with embedded simulation components.

Douglas Patrick HarrisonAn engineer known for his work on high-temperature desulfurization of low-BTU gases and
the development of processes for hydrogen production from methane.

S. Shresthal™ Co-authored the paper "loT Based Smart Gas Management System," focusing on designing a system
capable of detecting gas leakage and fire using IoT technology.

V. K. Annel Collaborated on the "loT Based Smart Gas Management System" project, aiming to enhance safety in gas
management through loT-based detection mechanisms.

R. Chaitanya!” Contributed to the development of an IoT-based system for smart gas management, addressing issues
related to gas leakage and fire hazards.

Zhiyong Peng[® Collaborated with Douglas P. Harrison on research related to low-carbon monoxide hydrogen
production by sorption, contributing to advancements in gas processing technologies.

Kalliat T. Valsaraj™® Co-authored studies on air stripping of volatile organics from groundwater, providing insights into
environmental aspects of gas management.

Hans-Joachim Ziock!'%! Worked with Douglas P. Harrison on the "Zero Emission Coal" project, focusing on sustainable
energy solutions and their implications for the gas industry.

III. LIMITATIONS

1. Dependency on Internet Connectivity
Most modern gas agency management systems rely on cloud storage and real-time data synchronization. In areas
with poor internet connectivity, customers and agencies may face delays in booking, tracking, and payment
processing.

2. High Initial Implementation Cost
Developing and implementing an advanced automated gas agency management system requires hardware (servers,
10T sensors) and software (databases, security features, Al algorithms), making the initial cost high for small gas
agencies.

3. Security and Data Privacy Risks
Since the system handles customer data, payment transactions, and inventory records, it is vulnerable to
cybersecurity threats, such as hacking, data breaches, or unauthorized access. Robust encryption and authentication
are necessary but can be challenging to maintain.

4. Resistance to Digital Adoption
Many gas agencies still operate using traditional manual systems. Shifting to a fully digital system requires training
staff, overcoming resistance to change, and ensuring ease of use for non-tech-savvy employees and customers.

5. Limited Scalability for Small Agencies
While large gas agencies can benefit from advanced Al, IoT, and cloud-based solutions, small businesses may
struggle to scale the system due to budget constraints and operational complexities.

6. Potential System Downtime and Maintenance Issues
Frequent software updates, server downtime, or technical glitches can disrupt gas bookings, inventory tracking,
and payment processing. Regular maintenance is required to ensure smooth operations, adding to the operational
costs.

IV. SYSTEM ARCHITECTURE

The "gas agency management" system key components:
1. Presentation Layer (Frontend)
e  Mobile App (Android Studio - Java)
e  Web Application (React]S, HTML, CSS, JavaScript)
2. User Features:
e Gas Booking & Order Tracking
e  Customer Support
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3. Business Logic Layer (Backend)
e Backend Technologies: Python (Flask), Java (Spring Boot)
e  API Communication: RESTful APIs
4. Core Features:
e Order Processing & Verification
e  Customer Data Management
e Inventory & Stock Management
e Data Layer (Database)
5. Database: Firebase, PHP
6. Data Storage:
e  Customer & Order Records
e Inventory & Stock Data
7. Security Measures:
e Data Encryption
e Role-based Access Control

V. CORE FUNCTIONALITIES

a. User Management
*  Customer Registration & Login (OTP Authentication)

* Role-based Access Control (Customer, Staff, Admin)
b. Gas Booking & Order Management

* New Gas Cylinder Booking
*  Order Status Tracking (Pending, Delivered, Canceled)

*  Automatic Booking Reminders & Notifications
c. Inventory & Stock Management
* Real-time Stock Updates for Gas Cylinders
* Low Stock Alerts & Automatic Refill Requests
*  Supplier & Distributor Management
d. Delivery Management
*  Assign Delivery Agents & Route Optimization
* Estimated Delivery Time Calculation
*  Proof of Delivery (OTP or Signature)
e. Safety & Security Features
*  Emergency Leak Detection & Alerts (IoT Integration - Optional)
*  Customer Safety Guidelines & Support
*  Secure Data Encryption & Role-based Authentication.

VI. IMPLEMENTATION & TECHNOLOGY STACK
The system is developed using the following technologies:
- Frontend: using Android Studio
- Backend: using JAVA
- Database: SQL and PHP as Bridge.
VII. RESULTS & DISCUSSION
Results:

- 95% of users found the accurate gas booking.
- 70% of users reported improved their service.
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VIII. CONCLUSION

In Conclusion of the Gas Agency Management Application is a promising solution to address the operational
challenges faced by gas distribution agencies. By automating key processes such as inventory tracking, order
management, delivery scheduling, and billing, the application can significantly improve efficiency, reduce human
errors, and enhance customer satisfaction. In conclusion, a well-designed Gas Agency Management Application has the
potential to transform the way gas distribution agencies operate. By combining key features such as customer
management, inventory control, and delivery scheduling into a single, streamlined platform, this application can not

only improve operational efficiency but also enhance the customer experience, positioning gas agencies for future
growth and success.

The Gas Agency Management System enhances the efficiency, security, and customer experience of gas distribution
businesses. By automating booking, inventory tracking, billing, and delivery management, the system reduces manual
errors, improves operational transparency, and ensures timely gas supply. Additionally, secure payment processing,
real-time notifications, and role-based access control contribute to a seamless and user-friendly experience.
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