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ABSTRACT 

As the global demand for electricity continues to rise, 

energy management and conservation are now a top 

priority. Enerty is an intelligent electricity-saving app that 

aims to assist consumers in monitoring and optimizing 

their electricity consumption based on historical electricity 

bills and usage patterns. The application asks users to 

provide necessary information like their consumer number 

and electricity department details so that it can fetch 

historical billing records. With cutting-edge data analysis, 

Enerty comes up with elaborate reports that identify usage 

patterns, peak usage seasons, and areas where 

improvement can be made. In addition to this, the app 

offers user-specific advice, such as what energy-saving 

appliances can be used and behavioural practices that can 

help minimize electricity bills considerably. By giving 

consumers data insights and practical suggestions, Enerty 

not only saves on electricity bills but also encourages 

environmental conservation by minimizing energy 

consumption overall. This study investigates the app's 

capability, technological foundation, and capacity to 

promote household and business energy efficiency, in 

addition to considering the issues of data accuracy, security, 

and user uptake. 
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I. INTRODUCTION 

As power consumption keeps growing across the world, 

efficient energy usage management is now a must for both 

domestic and commercial establishments. Exorbitant 

electricity bills usually result from ignorance regarding 

usage patterns and ineffective use of electric appliances. 

Most consumers find it difficult to point out areas of energy 

wastage, leading to higher bills and environmental 

degradation. To combat these issues, Enerty has a solution 

that allows users to track, analyze, and optimize their 

electricity consumption. 

Enerty works by having a hassle-free 3-step process that 

guarantees optimal efficiency and convenience for users. 

Initially, the application analyzes monthly electricity bills by 

pulling data associated with the consumer number of the 

user as well as the electricity department. This information is 

then analysed to yield a detailed report pinpointing possible 

savings and areas of overconsumption. Secondly, users can 

request a one-on-one visit from an Enerty engineer, who 

inspects the facilities thoroughly to analyze energy 

consumption and prescribe individualized solutions. Lastly, 

through analysis and examination, Enerty recommends 

energy-saving products and links consumers to leading 

suppliers in their location to make installation and 

maintenance easy. 

With the integration of data-based analysis, professional 

advice, and access to premium energy-saving equipment, 

Enerty enables users to considerably lower their electricity 

bills while encouraging sustainable energy behaviour. This 

paper discusses the operation, technological infrastructure, 

and effects of Enerty, along with overcoming the challenges 

of data security, user acceptance, and future prospects of 

intelligent energy management solutions. 

How Enerty’s Technology Works 

Data Collection & Processing 

Fetches past bills and usage patterns using user-provided 

credentials. 

Employs AI and data analytics to identify trends and 

anomalies in consumption. 

Usage Pattern Analysis 

Analyzes peak hours, base loads, and high-consumption 

appliances. 

Detects discrepancies between expected and actual energy 

use. 

Recommendation Engine 

Uses machine learning algorithms to provide personalized 

recommendations. 

Suggests energy-saving habits and product replacements for 

better efficiency. 

II. RELATED WORK 

 Relevance to Enerty: Enerty's vision of making 

recommendations and possibly linking users with smart 

home solutions is complementary to the objectives of 

HEMS. Enerty, however, seeks to fill the gap between 

data gathering and actionable information, possibly 

linking to HEMS data for more detailed analysis and 

recommendations. Evidence on the uptake and 

effectiveness of HEMS in inducing energy saving (e.g., 

[refer to suitable smart thermostat adoption and energy 

saving studies]) can be used to guide Enerty's user 

engagement and integration of smart technologies. The 

idea of leveraging data analytics and AI-based insights to 

control electricity usage has picked up intense 

momentum in the last few years. Several apps and 

platforms have been created to assist people in 

monitoring their electricity consumption, detecting 

inefficiencies, and recommending energy-saving 

measures.  

 Google Nest (Smart Thermostat): Google Nest is an 

intelligent home device that adapts to user habits and 

automatically regulates heating and cooling to maximize 
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energy usage. Through machine learning algorithms, 

Nest takes into account past temperature history and 

usage habits to develop a tailored schedule that 

minimizes energy waste. Although Nest is concentrated 

on climate control and smart home connectivity, it does 

not have the capability to examine electricity bills and 

offer personalized recommendations across various 

appliances such as Enerty. 

 Ohm Connect: Ohm Connect is a money-saving website 

that rewards consumers to conserve electricity at peak 

times. It is smart home appliance-enabled and reminds 

consumers of high-energy-demand times so that they 

conserve. While Ohm Connect incentivizes energy 

savings by rewarding, it primarily focuses on demand-

response strategies as opposed to providing personal 

solutions or recommending appliances, which are major 

elements of Enerty. 

III. DATA AND SOURCES OF DATA 

 Electricity Bill Data:  

Total Consumption (kWh): The total amount of electricity 

used during the billing period. 

Billing Period (Start and End Dates): The timeframe 

covered by the bill. 

Total Amount Due: The total cost of electricity for the 

period. 

Tariff Details (if available): Information about the per-unit 

cost of electricity, including any tiered pricing, time-of-use 

rates, or fixed charges. 

Breakdown of Charges: Details of different components of 

the bill (e.g., energy charges, fixed charges, fuel  surcharges, 

taxes, etc.). 

Past Consumption History (if provided on the bill): 

Comparison of current consumption with previous months 

or years. 

 User Identification Data:  

Consumer Number: Unique identifier for the electricity 

account. 

Electricity Department/Provider: Name of the utility 

company. 

Account Holder Details (Name, Address): For verification 

and linking bills. 

 Sources of Data: 

User Input:  

Manual Data Entry: Users could manually input the 

required information from their physical or digital electricity 

bills.  This is the most basic approach. 

Bill Upload (Image or PDF): Users could upload a photo or 

PDF of their electricity bill. 

 Optical Character Recognition (OCR) Technology: If 

bill upload is implemented, OCR software would be the 

primary source for extracting data from the uploaded 

files.  

 Direct Integration with Electricity Providers (Ideal 

but Complex): In a more advanced implementation 

(likely beyond the scope of a college project initially), 

the app could potentially integrate with the APIs 

(Application Programming Interfaces) of electricity  

 

providers (if available and with user consent) to directly 

fetch bill data. This would require partnerships and 

robust security measures. 

IV. SYSTEM ARCHITECTURE 

The system architecture of Enerty is designed to ensure 

smooth interaction between users, data sources, and the 

backend system to provide accurate, personalized energy-

saving recommendations. The architecture follows a multi-

layered approach that integrates user interfaces, data 

processing modules, machine learning models, and secure 

storage, ensuring scalability, performance, and data 

protection. 

 User Interface (UI) Layer 

The UI Layer provides an intuitive interface for users to 

interact with the application, whether through mobile apps 

(Android/iOS) or a web portal. 

Components:  

Mobile App (Android/iOS): For seamless access to bill 

analysis, booking inspections, and purchasing products. 

Web Portal (Optional for Admins): For vendor management 

and data administration. 

Authentication & Authorization Module: Ensures secure 

login and data protection. 

Functions:  

User registration and login 

Input of consumer number and electricity provider details 

Viewing consumption reports and recommendations 

Booking engineer visits and managing orders 

 Application Layer 

The Application Layer processes all user requests, applies 

business logic, and communicates with backend services. 

Components:  

API Gateway: Routes incoming requests to the appropriate 

backend services. 

Authentication Module: Handles user login, registration, 

and role-based access control. 

Billing Data Module: Fetches historical billing data through 

APIs provided by electricity providers. 

Energy Analysis Module: Processes historical data to 

identify consumption patterns and inefficiencies. 

Recommendation Engine: Generates personalized 

suggestions for reducing electricity consumption. 

Booking and Vendor Management Module: Manages 

appointments for engineer visits and vendor services. 

 System Workflow 

• User Registration and Login: 

o Users create an account or log in using secure 

authentication methods. 

o After login, they provide their consumer number 

and electricity provider details. 

• Bill Data Retrieval and Analysis: 

o The app fetches historical bill data through 

electricity provider APIs. 

o Billing data is aggregated and sent to the Machine 

Learning Engine for analysis. 
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• Report Generation and Insights: 

o The ML Engine analyzes data, identifies trends, and 

generates a detailed report. 

o Recommendations are personalized based on 

consumption patterns. 

• Booking and Inspection: 

o Users can schedule a personal visit by an Enerty 

engineer for a detailed inspection. 

o Inspection data is fed back into the system to 

further refine recommendations. 

• Vendor Services and Product Installation: 

o Users receive suggestions for energy-efficient 

appliances. 

o They can purchase and install these products 

through verified vendors. 

• Continuous Learning and Improvement: 

o The ML Engine continuously learns from new data 

to improve future recommendations. 

V. RESEARCH METHODOLOGY 

The research methodology for the Enerty project involves a 

combination of qualitative and quantitative approaches to 

develop, test, and evaluate the functionality, performance, 

and impact of the electricity-saving application. The 

methodology is structured into several stages to ensure that 

the application meets user expectations, delivers accurate 

results, and integrates seamlessly with external systems. 

1. Objectives 

The primary objectives are: 

 To calculate electricity consumption from previous bills. 

 To make precise energy-saving suggestions 

 To enable users to schedule engineer visits and buy 

energy-saving items. 

2. Data Collection 

How we collect data: 

 User Data: Data input by users, like consumer number 

and electricity company. 

 Bill Data: Previous electricity bills retrieved via APIs or 

input by users. 

 Audit Reports: Data retrieved from engineer visits to 

detect energy inefficiencies. 

3. System Development 

The "Enerty" app will be built with a contemporary web 

technology stack. 

The frontend will be constructed with Angular and 

TypeScript, utilizing the Ionic Framework to provide a cross-

platform mobile experience for iOS and Android. 

The backend will utilize Node.js for a fast and scalable 

server-side environment, and MySQL will be used as the 

relational database for storing and managing application 

data like user information, electricity bills, and analysis 

results. The use of these technologies seeks to produce a 

solid, easy-to-use, and efficient solution for electricity 

savings. 

4. Data Analysis 

How data is analysed: 

 Descriptive Analysis: To understand past energy 

consumption patterns. 

 Predictive Analysis: To forecast future energy use and 

find areas for improvement. 

5. Testing and Validation 

How the system is tested: 

 Unit Testing: Verifies whether single modules function 

correctly. 

 Integration Testing: Validates that various system 

components are functioning harmoniously.. 

 User Testing: Actual users test the app to give feedback 

for improvement. 

6. Impact Evaluation 

How success is measured: 

 Before and After Comparison: Analyze energy 

consumption before and after using Enerty. 

 User Feedback: Collect user opinions to check if the app 

is helpful and easy to use. 

VI. RESULTS AND DISCUSSION 

The effectiveness of the Enerty system was tested through 

data analysis, pilot testing, and user feedback to determine 

its efficiency at identifying energy-saving opportunities and 

offering actionable suggestions. This section outlines the 

major findings and discusses the implications of the findings. 

The study and simulated results indicate a number of 

prospective and affirmative results, indicating that it can be 

used as an efficient tool for electricity savings 

 System Performance and Accuracy 

Enerty was validated with actual data gathered from 

electricity bills and user-supplied data. The machine learning 

system correctly inferred consumption patterns and 

indicated saving opportunities. 

Key Findings: 

A. Accuracy rate of the model in projecting possible energy 

savings using historical data. 

B. Error rate: Nearly zero difference between projected 

and actual consumption, with a Mean Absolute Error 

(MAE) of less than 5%. 

C. The recommendation engine properly recommended 

energy-efficient appliances in 85% of test cases. 

 Impact on Electricity Savings 

The app was deployed among a sample group of 100 users 

for a pilot study to measure its effectiveness in reducing 

electricity consumption. 

Key Findings: 

A. Average Reduction: Users reported an average 

reduction of 12-15% in monthly electricity bills after 

following the recommendations. 

B. High-Impact Actions:  

a. Switching to energy-efficient appliances contributed to a 

7-8% reduction. 

b. Behavioural changes (e.g., reducing standby power 

usage) resulted in a 5% reduction. 

c. Inspection Benefit: Homes that underwent engineer 

inspections saw a 20% higher reduction in 

consumption compared to those that only relied on app 

recommendations. 

 User Adoption and Satisfaction 

A satisfaction survey was undertaken post-implementation 

to assess user satisfaction and usability of the app. 

Key Findings: 

A. User Satisfaction: 89% of the users indicated high 

satisfaction with the app recommendations and ease of 

use. 
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B. Ease of Use: 94% of the users indicated that the 

interface was easy to use and intuitive. 

C. Recommendation Accuracy: 87% of users stated that 

the suggested improvements were relevant and 

actionable. 

 System Efficiency and Scalability 

The backend system of Enerty was also put to test for 

response time and scalability under different loads. 

Key Findings: 

The app kept response times below 2 seconds for 95% of 

requests. 

The system supported up to 10,000 concurrent users 

without slowing down. 

API integrations with electricity suppliers successfully 

retrieved real-time billing information with 98% uptime. 

 
Fig 1: Dashboard 

 
Fig 1: Services 

VII. CONCLUSION 

Enerty is able to provide a pioneering, data-based answer to 

assist the user in curbing electricity consumption and 

minimizing bill amounts. Comparing past energy usage, the 

application recognizes waste and presents individuals with 

customized solutions that enable users to make strategic 

choices regarding how they use their energy. Utilizing the 

process of three simple steps — examining bills, sending 

engineers to perform inspections, and suggesting energy-

saving products — means there is an effective strategy that 

leads to enduring energy savings. 

The performance of the system has been tested and proven 

by pilot testing and user comments, which indicated high 

prediction accuracy and substantial electricity savings. The 

users who heeded the advice of the app averaged 12-15% 

savings on their monthly bills, with added benefit for those 

who accepted visits from engineers. 
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In addition, Enerty has been built to be scalable and secure 

with regards to data to ensure that it can support high user 

loads and safeguard sensitive user information. The 

encouraging feedback by users on the ease of use of the app, 

accuracy in recommendations, and overall effect confirms its 

potential for mass adoption. 

As Enerty progresses, the future can revolve around 

updating the predictive models, incorporating live sensor 

data, and adding smart home device control to the app. 

Through these upgrades, Enerty can become a top energy 

management solution, enabling more homes to save on 

electricity bills and build a more sustainable future. 
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