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Abstract: 

Internet of things is becoming a revolution in the current scenario. In fact, it refers to the interaction between objects and human. 

There are a wide range of applications of IoT which is varying from smart wearable, smart homes to smart city, etc. It improves 

the quality of lifestyle for consumers. Industries like the Health, Education, Petroleum Industry, etc have started to use IoT 

applications to enhance the quality of the product, sales and customer satisfaction, etc. This paper focuses on the relevance of IoT 

automation in petrol bunks. For that, a thorough analysis was done by reviewing various articles, journals, blogs and projects. The 

improvement in the operational efficiency prior to and post deployment of IoT in petrol pumps is evaluated by conducting a 

survey. The statistical analysis of data is done through a paired t-test. The parameters considered for the test include cost, 

accuracy, security, time and payment ease Along with that, the challenges that cause hindrance to IoT deployment in petrol pumps 

are evaluated. Chi-square test is used to do the evaluation process. Based on the outcome of analysis and survey among the 

dealers, a model has been proposed. The model provides an extensional framework for automating the operation of petrol pumps. 
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I. INTRODUCTION 

 

Technologies have changed the phase of businesses through 

various ways and hence have created great value to the society. 

There are various types of technologies such as 21332 radical, 

incremental, disruptive and architectural. These technologies 

have bought immense changes in our day-today life. 

Technologies have gone through different eras of evolution. 

The third revolution being Internet and the fourth being, 

Internet of Things (IoT). The technology involves generation 

of data by connecting physical objects. IoT has applications in 

various sectors like health, automobile, education, petroleum, 

etc. The Oil and Gas industry is undergoing a process of 

digitalization of physical assets through real-time information. 

This paper mainly deals with the use of smart technology like 

Internet of Things (IoT) in Fuel Stations in Kerala. 

 

II. LITERATURE REVIEW 

 

In the research conducted by (Kumar et.al, 2017), IoT based 

retail automation of fuel station and alert system, the research 

explores about the automation of retail outlets. The system 

provides hourly update about the stock and sales to the dealer 

of the outlet. The major challenge faced by the outlets are that 

the customers are receiving only less quantity of fuel for the 

amount paid by them. The employees also get diverted at times 

when interacting with the customers and refill their tank 

without resetting the nozzle of the dispenser. In order to 

resolve the issue, computerised and electronic fuel dispensers 

have been implemented. Yet the rotary valve adjustments by 

fitter are still not identifiable. In the paper by (Gupta et.al, 

2016) on IoT based smart petrol pump, the study attempts to 

design and deploy a smart petrol pump where the quantity of 

fuel in the station is measured and the value is send to a central 

server. When the quantity becomes low, the outlet will be 

supplied with fuel. The main objective is to develop a website 

that takes the amount of fuel as the input data where the 

hardware is installed and it sends back the value to the website 

where the admin and users can access them. The data can be 

manipulated only by the admin. The users can access the site 

only on a read-only basis. The level of fuel is measured by 

using ultra sonic sensors. The main focus in this research was 

on the quantity measurement of fuel in petrol depots. Another 

objective was to control the price variations of fuel the central 

authority. Another article by (Shanthan et.al, 2016) on Filling 

Fuel Quantity Measurement Systems Using Internet of Things, 

the study examines about the fraudulence in petrol bun with 

respect to delivery of inaccurate quantity fuel. Currently all the 

bunks are digitalized, but still there are loopholes of double-

dealing. The issue is resolved with the aid of an IoT 

application. The IoT app will calculate the volume of fuel 

using a sensor and will send the information to the user’s smart 

phone.  In the research paper, Automation in Petrol Bunk using 

RFID and GSM by (Gaikwad et.al, 2017), the researchers have 

developed an automatic fuel station model by using GSM and 

RFID. The system improves the fuelling process by preventing 

unauthorized fuelling by allocating a specified amount of fuel 

for registered vehicles based on their type and thus makes the 

process more secure and reliable. Here, the customers will 

have a rechargeable RFID or smart card. The retail outlet will 

be deployed with a smart card reader to read the amount in the 

card and the amount will be displayed on the LCD. The 

hardware components of the system include keypad, RFID, 

LCD, relay, GSM and electronic machineries. The outlet 

provides information about the vehicle and its account balance 

through a centralized database system. The add-on 

characteristics include infrared sensor to know about the 

quantity of fuel and a smoke sensor to detect smoke particle in 

the area. 

Objectives: To explore importance of IoT and examine 

whether IoT automation can increase the operational efficiency 

of petrol pumps. 

Methodology: Mixed methodology is adopted in this study. A 

combination of basic research and evaluation research is 
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conducted. The data is collected from the dealers of retail 

outlets and company website. Other information related to 

high-tech pumps from various journals, articles, research 

papers, etc. The population comprises of the entire outlets of 

HPCL in Kerala. The population size is 521.The sample 

comprises of the entire outlets of HPCL in Alappuzha and 

Trivandrum districts. There is a total of 73 outlets in 

Alappuzha and Trivandrum districts.  

III. ANALYSIS: The type of industry taken for the study is 

Petroleum Industry with special reference to Hindustan 

Petroleum Corporation Limited. The study is confined to two 

districts which are Alappuzha and Trivandrum. There are 36 

outlets in Alappuzha and 37 in Trivandrum. The respondents in 

the survey are dealers of petrol pump. The total number of 

respondents are 73. For conducting the analysis, chi-square test 

is used to find out the association between dealer awareness 

and implementation of IoT in outlets. 

 

Table.1. Awareness on IoT among Dealers 

Response O E O-E (O-E)^2 [(O-E)^2]/E 

Yes 33 36.5 -3.5 12.25 0.33 

No 40 36.5 3.5 12.25 0.33 

Total 73 73 0 24.5 0.66 

 

The calculated value is 0.66 from the table. The degree of 

freedom (df) is obtained as 1 and the level of significance is 

taken as 5%. Therefore, the table value is 3.841. Since the 

calculated value is lesser than table value, the null hypothesis 

is accepted. This indicates that there is no association between 

the awareness of IoT among dealers and deployment of IoT in 

petrol bunks. The same non-parametric test is used to evaluate 

the challenges that cause hindrance to deployment of IoT.

 

Table .2. Challenges of IoT deployment 

Response O E O-E (O-E)^2 [(O-E)^2]/E 

Lack of communication between 

company and dealer  25 18.25 6.75 45.56 2.496438356 

Low quality equipment 10 18.25 -8.25 68.06 3.729315068 

Bias towards deployment 12 18.25 -6.25 39.06 2.140273973 

Lack of Technical expertise 26 18.25 7.75 60.06 3.290958904 

Total 73 73 0 212.74 11.6569863 

 

The calculated value is 11.65 from the table. The degree of 

freedom (df) is obtained as 3 and the level of significance is 

taken as 5%. Therefore, the table value is 7.815. Since the 

calculated value is greater than table value, the null hypothesis 

is rejected. This indicates that the challenges cause a hindrance 

for deployment of IoT in petrol bunks. A comparison has to be 

done to determine the operational efficiency between pre and 

post implementation of IoT. For that, five attributes have been 

taken into consideration which are: Cost, Accuracy, Time 

consumption, Security and Payment Ease. This is to check 

whether there is any improvement in the efficiency. Therefore 

paired t-test is used for doing the analysis. 

 

Table.3. Paired Sample T-test 

 

 

 

df Sig. (2-tailed) 

Mean 

 

Pair 1 Cost Before IoT - Cost After IoT 33.000 72 0.000 

Pair 2 Accuracy Before IoT - Accuracy 

After IoT 
-27.600 72 0.000 

Pair 3 Time Before IoT - Time Afer IoT 30.000 72 0.000 

Pair 4 Security Before IoT - Security 

After IoT 
-26.200 72 0.000 

Pair 5 Payment Before IoT - Payment 

After IoT 
-21.800 72 0.000 

 

The difference between the mean of observations of the paired 

sample is not equal to zero. The paired sample also shows a 

significance level of 0.000 which satisfies the criteria of value 

below 0.05. Hence, considering the points mentioned above, 

we can infer that the null hypothesis is rejected. This means 

that, there is significant difference between the implementation 

of IoT and operational efficiency in a petrol pump.  Therefore 

we can conclude that the deployment of Internet of Things 

(IoT) will improve the operational efficiency of a fuel station. 

IV. FINDINGS 

 

Based on the analysis, the following findings are done: 

1. The majority of the dealers does not have a deep 

knowledge on IoT. They are vague about its benefit and 

future scope of deployment.  

2. The issues such as bias in implementation, long 

communication gap between the Petroleum Company and 

dealer, low quality of installed equipments and lack of 
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technical expertise for installation process of IoT can 

cause hindrance to IoT implementation in petrol pumps. 

3. The establishment of IoT in retail outlets can decrease the 

time consumption related to measurement of fuel in tanks 

which was done manually with the help of large 

measuring scale, checking the temperature and density of 

fuel, stock computation, etc. 

4. There is more accuracy in delivery of fuel for the required 

amount of money by deploying electronic and 

computerized machines. 

5. The cost consumption due to sales loss can be controlled 

by not encountering a situation of dry-out of fuel with the 

help of a live fuel consumption system. 

6. With more security the employees and customers can 

address and clarify any issues or grievances related to 

service. 

7. The various modes of payment facilities such as Paytm, 

Jio Mobile, etc attract more number of customers to the 

bunk. 

 

V. RECOMMENDATION 

 

On the basis of the questionnaire given to the dealers of 

outlets, we can infer that even though IoT has been 

implemented, the automation has not been taken place 

completely. Some challenges like refilling the tank with the 

wrong fuel by mistake, lack of an electronic system to record 

stock and sale of lubricants and employee details, non-

availability of a temporary cash storage system and absence of 

an automated fire alarm system are still existing. Based on 

these issues, a model has been proposed to overcome the 

issues. 

 

 
Figure.1. Proposed smart fuel station with IoT applications 

 

 Fuel Detector – The fuel sensor helps to detect which 

fuel is being filled. It will attached to the nozzle function 

of the machine.  

 Infrared Sensor – The sensor can be placed in the tank to 

know about the fuel level, temperature as well as density 

of the fuel. The sensors are integrated with a software 

system and a LCD to show the fuel capacity, density, etc. 

 Smoke Sensor – The smoke sensor is integrated in the 

fire alarm system. It aids to detect smoke particles and the 

alarm system will be able to sprinkle water accordingly to 

the areas where smoke is detected. 

 Inventory software system for Lubricants – The system 

collects data regarding the total number of lubricants 

purchased, how many lubricants have been sold and the 

remaining lubes that are currently available. A cash 

billing system is also integrated in the software. Bar codes 

are attached to lubes which helps to know about the sales 

and quantity of lubes that has been sold. 

 E-Employee data storage system – The system stores 

details such as personal information about the employees, 

period of employment, wages and attendance. 

 Electronic Payments – Electronic payments like Paytm, 

net banking transactions, etc can be implemented. This 

attracts more number of customers to the bunk. 

 Automatic Fuel Dispenser –This is a semi – manual 

dispenser. The user can set the amount of cash for fuel in 

the machine. Here, will be a cash delivery slot in the 

machine where the required amount has to be inserted. 

After insertion, the user itself can fill the fuel in their 

vehicle. This approach reduces manpower requirement 

and makes it more convenient for the retail owners. 

 Solar Panel / LED Illumination – LED lights can be 

used to adjust the illumination accordingly. Motion 

sensors are used for this purpose. Solar panels can be 

implemented to provide illumination during night time. 

This save a lot of energy. 

 Semi – Automatic Cash Lockers – The lockers aids to 

store cash safely. The sales money collected from each 

machine can be deposited in the locker. The locker is 

embedded with an electronic password lock. The money 

can be safely collected from the locker after each 

employee shifts.  
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Moreover, the dealers of outlets are not having deep 

knowledge about the automation system implemented. 

Therefore, some awareness program must be conducted to 

make them learn about the importance, scope and challenges of 

IoT.  

 

VI. CONCLUSION 

 

The paper deals with the detailed study regarding the 

implementation of Internet-of-Things in petrol bunks. For 

doing this study, an analysis was done regarding the retail 

outlets of Hindustan Petroleum Corporation Limited. Various 

case-studies, journals and blogs were referred to obtain 

information about the trends in the retail sector of petroleum 

industry. Internet-of-Things was one such trend that was 

prevailing in the market. The challenges that can cause 

hindrance for the IoT deployment in the outlet are also 

analysed. To obtain knowledge about the present scenario 

regarding fuel station operation, a survey was among 

conducted among the dealers of Petrol Pumps. The collected 

response (data) was analysed using paired t-test. Based on the 

analysis, it was found the deployment of Internet of Things can 

increase the operational efficiency with respect to accuracy, 

service quality, cost, security and time consumption. The 

manual system had encountered issues like less accuracy in 

terms of delivery of fuel, time consuming and physical 

difficulty to measure stock, temperature and density of fuel, 

mismanagement of cash and poor safety precautions. The IoT 

implemented outlets comparatively have more accuracy in 

delivering fuel. The hardware-software integration had enabled 

them to easily measure stock of fuel. This helped them to have 

the required amount of stock available, hence, eliminating 

issues like under-stock or fuel dry out situation. In fact, this 

shows that the implementation of IoT can definitely improve 

the operational efficiency of petrol bunks. Along with the 

study and analysis, a model has also been proposed. The model 

intends to resolve further issues like cash mismanagement, 

manpower dependency risk management and large electricity 

consumption. Indeed, the model when implemented can be 

able to enhance the efficiency and productivity of the outlets.  
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