
 



NANDHA COLLEGE OF TECHNOLOGY 

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING 

VISION OF THE DEPARTMENT 

 To be a Centre of Excellence in the field of Electrical and Electronics Engineering with Global 

Standards of Academic and Research for the need of Society and Industry. 

MISSION OF THE DEPARTMENT 

 To provide value based Electrical Engineering Education and Produce Innovative, 

Competent and High Quality Electrical and Electronics Engineering Professionals for the 

growing demand of Society and Industry. 

 To facilitate the students for the constant up gradation of Technical Expertise and Perform 

Research Activities to Solve the Real-World Problems. 

PROGRAMME OUTCOMES:  

Program outcomes are statements conveying the intent of a program of study. Specifically, 

program outcomes refer to what a student should know or be able to do at the end of a program. 

They are often seen as the knowledge and skills students will have obtained by the time they have 

received their intended degree. 

Programme Outcomes 

1.Engineering knowledge: Apply knowledge of mathematics, basic science and engineering 

science 

2.Problem analysis: Identify, formulate and solve engineering problems. 

3.Design/development of solutions: Design an electrical system or process to improve its 

performance, satisfying its constraints. 

4.Conduct investigations of complex problems: Conduct experiments in electrical and 

electronics systems and interpret the data. 

5.Modern tool usage: Apply various tools and techniques to improve the efficiency of the system. 

6.The engineer and society: Conduct themselves to uphold the professional and social obligations. 

7.Environment and sustainability: Design the system with environment consciousness and 

sustainable development. 

8.Ethics: Interacting industry, business and society in a professional and ethical manner. 

9.Individual and team work: Function in a multidisciplinary team. 

10.Communication: Proficiency in oral and written Communication. 

11.Project management and finance: Implement Cost effective and improved system. 

12.Life-long learning: Continue professional development and learning as a life-long activity. 



The Program Educational Objectives (PEOs) 2017 regulation 

 To have successful technical and professional careers in their chosen fields such as 

circuit theory, Field theory, control theory and computational platforms. 

 To Engross in life long process of learning to keep themselves abreast of new 

developments in the field of Electronics and their applications in power engineering. 

 

 The Program Educational Objectives (PEOs) 2021 regulation 

 Find employment in Core Electrical and Electronics Engineering and service sectors. 

 Get elevated to technical lead position and lead the organization competitively. 

 Enter into higher studies leading to post-graduate and research degrees. Become 

consultant and provide solutions to the practical problems of core organization. 

 Become an entrepreneur and be part of electrical and electronics product and service 

industries. 

 

Program Specific Outcomes (PSOs) – 2017 Regulation 

 PSO1: To Analyze the Foundations of Electrical and Electronics Engineering 

 PSO2: To Computing the Mathematical Concepts and Research in Electrical Sectors 

  

Program Specific Outcomes (PSOs)  – 2021 Regulation 

 PSO1: Foundation of Electrical Engineering: Ability to understand the principles and 

working of electrical components, circuits, systems and control that are forming a part of 

power generation, transmission, distribution, utilization, conservation and energy 

saving. Students can assess the power management, auditing, crisis and energy saving 

aspects. 

 PSO2: Foundation of Mathematical Concepts: Ability to apply mathematical 

methodologies to solve problems related with electrical engineering using appropriate 

engineering tools and algorithms. 

 PSO3: Computing and Research Ability: Ability to use knowledge in various domains to 

identify research gaps and hence to provide solution which leads to new ideas and 

innovations. 
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Home Automation 

 
Home automation refers to the integration of technology in residential settings to enhance 

convenience, efficiency, and security. Through the use of smart devices and systems, homeowners 

can control various aspects of their environment, including lighting, heating, security, and 

entertainment, all from a centralized interface, often via smartphones or voice commands. 

One of the primary benefits of home automation is the increased convenience it offers. 

Automated lighting systems can adjust based on occupancy or time of day, while smart thermostats 

learn user preferences, optimizing energy consumption and reducing utility bills. Moreover, 

homeowners can monitor and control their homes remotely, ensuring peace of mind when away. 

Security is another critical aspect of home automation. Smart security systems enable real-time 

surveillance, remote access to door locks, and alerts for unusual activities. These features 

significantly enhance safety, allowing homeowners to respond promptly to potential threats. 

Furthermore, home automation promotes energy efficiency. By automating energy-intensive 

devices, homeowners can minimize waste and contribute to environmental sustainability. For 

instance, smart appliances can operate during off-peak hours, reducing energy costs and strain on 

power grids. 

In conclusion, home automation is transforming modern living by combining convenience, 

security, and energy efficiency. As technology continues to advance, the potential for innovative 

home automation solutions will expand, making our homes smarter and more responsive to our 

needs. Embracing these technologies not only enhances daily life but also contributes to a more 

sustainable future. 

SANJAY KUMAR KUNKAL B, Third year Student 
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Blockchain Technology 

 
Blockchain technology is increasingly recognized as a game-changer in the field of electrical 

engineering, particularly in energy management and distribution. By offering a decentralized and 

secure method for recording transactions, blockchain can revolutionize how energy is produced, 

consumed, and traded. 

One significant application of blockchain in electrical engineering is in peer-to-peer energy 

trading. This system allows consumers with solar panels or other renewable sources to sell excess 

energy directly to their neighbors, bypassing traditional utility companies. Smart contracts, powered 

by blockchain, can automatically execute transactions based on predefined conditions, facilitating 

seamless energy exchanges and promoting decentralized energy markets. 

Furthermore, blockchain enhances the transparency and traceability of energy sources. 

Consumers can verify the origins of their electricity, ensuring it comes from renewable sources. This 

not only empowers consumers but also encourages utilities to invest more in sustainable energy 

production. 

Additionally, blockchain can improve grid management by enabling real-time monitoring and 

data sharing among various stakeholders, including grid operators, producers, and consumers. This 

capability can enhance grid stability and efficiency, particularly as renewable energy sources become 

more prevalent and unpredictable. 

In conclusion, the integration of blockchain technology in electrical engineering holds the 

promise of a more efficient, transparent, and sustainable energy landscape. By facilitating 

decentralized energy trading and improving grid management, blockchain can play a crucial role in 

the transition toward a cleaner energy future, aligning with global sustainability goals. 

KISHORE KUMAR S, Third Year Student 
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Low cost Solar pump 

 

Solar pumps are innovative solutions that 

harness solar energy to provide efficient and 

sustainable water pumping, transforming agricultural 

practices and water management. Utilizing 

photovoltaic (PV) technology, these pumps convert 

sunlight into electricity, allowing for water extraction 

from wells, rivers, or reservoirs without relying on 

traditional energy sources. 

One of the primary advantages of solar pumps 

is their environmental sustainability. They reduce 

dependence on fossil fuels, lowering greenhouse gas emissions and contributing to cleaner air. This 

is particularly important in rural areas where access to electricity can be limited or unreliable. By 

using solar energy, farmers can power their irrigation systems, ensuring crops receive the necessary 

water for optimal growth while minimizing operational costs. 

Solar pumps also enhance water accessibility in arid regions. They enable farmers to irrigate 

larger areas, promoting agricultural productivity and improving food security. Additionally, these 

systems can be used for drinking water supply in remote communities, providing reliable access to 

clean water. 

Moreover, the maintenance of solar pumps is generally low compared to diesel-powered 

alternatives, leading to long-term cost savings. With advancements in solar technology and 

decreasing costs of solar panels, the adoption of solar pumps is becoming more feasible for 

smallholder farmers and communities worldwide. 

In conclusion, solar pumps represent a sustainable and efficient solution for water 

management in agriculture and rural areas. By harnessing renewable energy, they not only enhance 

agricultural productivity but also contribute to environmental sustainability, paving the way for a 

more resilient future in water supply and farming practices. 

 

PRINCE S, Third Year Student 
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Wind Tree 

 
Wind trees represent an innovative approach to harnessing wind energy, particularly in 

urban settings where traditional wind turbines may be impractical. Designed to resemble natural 

trees, these structures integrate small vertical-axis wind turbines into their branches, effectively 

capturing wind energy while blending harmoniously into the landscape. 

One of the primary advantages of wind trees is their aesthetic appeal. Unlike conventional 

turbines, which can be large and obtrusive, wind trees are designed to be visually pleasing, making 

them suitable for parks, plazas, and residential areas. This encourages public acceptance and interest 

in renewable energy, fostering a culture of sustainability within communities. 

Moreover, wind trees are efficient in capturing wind from various directions, thanks to their 

unique design. The vertical-axis turbines can operate effectively even in turbulent urban winds, 

providing a consistent energy output. This makes them ideal for powering streetlights, charging 

stations, or even small appliances in public spaces, contributing to local energy needs. 

Additionally, wind trees promote environmental awareness and education. Their presence 

can serve as a conversation starter about renewable energy and sustainability, inspiring individuals 

to consider their energy consumption and the importance of green technologies. 

In conclusion, wind trees symbolize a harmonious blend of innovation and nature, offering a 

practical solution for harnessing wind energy in urban areas. By making renewable energy accessible 

and visually appealing, wind trees pave the way for a more sustainable future, encouraging 

communities to embrace cleaner energy sources while enhancing their environments. 

 

 

SARANYA M, Third Year Student 
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Solar power from space 

Solar power from space represents a ground 

breaking approach to harnessing renewable energy. By 

collecting solar energy beyond Earth's atmosphere, 

where sunlight is unobstructed by weather or 

atmospheric interference, this technology offers a 

potentially limitless and consistent energy source. 

The concept involves deploying solar panels on 

satellites or other space platforms, which capture solar 

energy and convert it into electricity. This energy can 

then be transmitted wirelessly back to Earth using 

microwave or laser technology. The advantage of space-

based solar power lies in its ability to generate energy 24/7, as it can continuously receive sunlight, 

unlike terrestrial solar systems that depend on daylight and weather conditions. 

One significant benefit of space solar power is its potential to address energy shortages in 

remote or underserved regions. By beaming energy directly to these areas, it can provide a reliable 

power supply without the need for extensive infrastructure. Additionally, it could play a crucial role 

in disaster recovery, delivering quick energy solutions during emergencies. 

While the technology is still in its developmental stages, ongoing research and investment are 

crucial. Challenges such as high launch costs and the efficiency of energy transmission must be 

addressed. However, the promise of an abundant, clean energy source from space could significantly 

reduce reliance on fossil fuels and contribute to global sustainability goals. 

In conclusion, solar power from space holds the potential to revolutionize energy production. 

By harnessing the sun's power beyond our atmosphere, we can move toward a more sustainable and 

energy-secure future, ultimately benefiting both humanity and the planet. 

 

VARUN S, Third Year Student 
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Paper batteries 

Paper batteries represent a revolutionary 

advancement in energy storage technology, combining the 

eco-friendliness of paper with the efficiency of batteries. 

These innovative devices utilize a combination of 

cellulose-based materials and conductive polymers to 

create a lightweight, flexible, and environmentally friendly 

power source. 

One of the most significant advantages of paper 

batteries is their sustainability. Traditional batteries often 

contain toxic materials like lead and cadmium, which can 

harm the environment. In contrast, paper batteries are 

made from renewable resources, making them biodegradable and reducing their ecological footprint. 

This aligns with the growing demand for sustainable energy solutions in a world increasingly 

focused on reducing waste and pollution. 

In terms of performance, paper batteries offer impressive energy density and rapid charging 

capabilities. They can efficiently store and deliver energy, making them suitable for a wide range of 

applications, from powering small electronic devices to potentially supporting larger systems in the 

future. Their lightweight and flexible nature allows for integration into various products, including 

wearables and smart packaging. 

Additionally, the production process for paper batteries can be less resource-intensive than 

that of traditional batteries, further enhancing their sustainability profile. Ongoing research is 

focused on improving their efficiency and scalability for commercial use. 

In conclusion, paper batteries present a promising solution for the future of energy storage. 

By merging sustainability with advanced technology, they offer a viable alternative to conventional 

batteries, contributing to a cleaner and more efficient energy landscape. As research progresses, 

paper batteries could play a crucial role in the transition to a more sustainable energy future. 

 

 

BOOBESH.S, Second year Student 
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Organic photovoltaics 

 

Organic photovoltaics (OPVs) are a 

cutting-edge technology in the field of solar 

energy, utilizing organic materials—primarily 

carbon-based compounds—to convert sunlight 

into electricity. This innovative approach to solar 

power presents numerous advantages, 

positioning OPVs as a promising alternative to 

traditional silicon-based solar cells. 

One of the most significant benefits of 

organic photovoltaics is their potential for low-cost production. The materials used in OPVs can often 

be synthesized from abundant and renewable resources, and the manufacturing processes, such as 

roll-to-roll printing, can be less energy-intensive and more scalable than those used for conventional 

solar cells. This makes OPVs an attractive option for large-scale energy generation. 

Moreover, organic photovoltaics offer flexibility and lightweight characteristics, enabling their 

integration into a variety of surfaces, including building materials, textiles, and portable electronics. 

This versatility opens up new possibilities for applications, such as solar windows or wearable solar 

devices, making renewable energy more accessible in everyday life. 

While organic photovoltaics present exciting opportunities, they also face challenges, 

including lower efficiency and shorter lifespans compared to traditional solar technologies. However, 

ongoing research is focused on improving these aspects, with advancements in material science 

leading to better performance and stability. 

In conclusion, organic photovoltaics represent a sustainable and innovative approach to 

harnessing solar energy. As technology advances and production methods improve, OPVs could play 

a crucial role in the transition to a more sustainable energy future, providing clean power in a 

versatile and environmentally friendly manner. 

 

 

GOBINATH.P, Second Year Student 
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Hybrid Electric Vehicles: A Step Towards Sustainable 

Transportation 

 

 

 

 

 

Hybrid electric vehicles (HEVs) are an innovative solution in the quest for sustainable 

transportation. Combining an internal combustion engine (ICE) with an electric propulsion system, 

HEVs aim to optimize fuel efficiency, reduce emissions, and enhance driving performance.One of the 

primary advantages of hybrid electric vehicles is their ability to operate using both electric and 

gasoline power. This dual system allows HEVs to achieve higher fuel economy compared to 

conventional vehicles, especially in urban environments where stop-and-go traffic is common. The 

electric motor assists during acceleration, reducing the reliance on the gasoline engine, which leads 

to lower fuel consumption and fewer emissions. 

HEVs also feature regenerative braking, a technology that captures and stores energy 

typically lost during braking. This energy is then used to recharge the vehicle’s battery, further 

enhancing efficiency and reducing the need for external charging.In terms of environmental impact, 

HEVs contribute to reducing greenhouse gas emissions, making them a cleaner alternative to 

traditional vehicles. They also help decrease dependence on fossil fuels, aligning with global efforts 

to combat climate change and promote sustainable practices. 

While HEVs have many benefits, challenges remain, including higher initial costs and the complexity 

of the technology compared to standard vehicles. However, as advancements in battery technology 

and manufacturing processes continue, these challenges are gradually being addressed. 

In conclusion, hybrid electric vehicles represent a significant step towards sustainable 

transportation. By blending the benefits of electric and traditional engines, HEVs offer a practical 

solution for reducing environmental impact while maintaining driving convenience and 

performance, paving the way for a greener future in mobility. 

HEMALAKSHMI.P, Second year Student 
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Smart Meters: Revolutionizing Energy Management 

 

Smart meters are transforming the landscape of energy 

management by enabling real-time communication between 

consumers and utility providers. Unlike traditional meters, 

which only measure total energy consumption, smart meters 

provide detailed, real-time data on usage patterns. This 

capability empowers consumers to monitor their energy 

consumption closely, fostering more informed decisions about 

their energy habits and promoting energy efficiency. 

One of the significant advantages of smart meters is their ability to facilitate accurate billing. 

By eliminating estimated readings, consumers are charged only for the energy they actually use, 

enhancing trust in utility companies. Additionally, smart meters support demand response 

programs, allowing consumers to adjust their energy usage based on real-time pricing or grid 

demands. This flexibility not only helps consumers save on their energy bills but also contributes to 

overall grid stability. 

Smart meters also enhance outage detection and response. Utilities can quickly identify and 

address outages, minimizing downtime for consumers and improving service reliability. 

Furthermore, these devices enable better integration of renewable energy sources, such as solar 

power, by providing data on both generation and consumption. 

However, the widespread adoption of smart meters does raise concerns regarding data 

privacy and security. Protecting consumer data from cyber threats is essential as utilities implement 

these advanced technologies. 

In conclusion, smart meters are revolutionizing energy management by providing real-time 

insights, improving billing accuracy, and enhancing grid reliability. As their adoption grows, smart 

meters will play a pivotal role in creating a more sustainable and efficient energy future. 

 

VISHNURAJAN.R, Second year Student 
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Simulation SoftwaresFor Electrical Engineering 

Advanced simulation software plays a crucial role in electrical engineering, enabling 

engineers to model, analyze, and optimize complex systems. Here are some of the leading simulation 

tools commonly used in the field: 

1. MATLAB/Simulink 

 Overview: A powerful platform for numerical computing and modeling, MATLAB, along with 

Simulink, offers tools for simulating dynamic systems. 

 Applications: Control systems, signal processing, power systems, and electrical circuit 

design. 

 Features: User-friendly graphical interface, extensive libraries for various engineering 

applications, and capabilities for real-time simulations. 

2. PSCAD (Power Systems Computer Aided Design) 

 Overview: PSCAD is specifically designed for power system simulations and transient 

analysis. 

 Applications: Study of power system dynamics, control systems, and electromagnetic 

transients. 

 Features: Detailed modeling capabilities for transmission lines, transformers, and generators, 

along with real-time simulation options. 

3. PSS®E (Power System Simulator for Engineering) 

 Overview: Developed by Siemens, PSS®E is widely used for power system analysis and 

planning. 

 Applications: Load flow analysis, fault analysis, and dynamic simulations. 

 Features: Comprehensive tools for modeling transmission networks and performing 

contingency analyses. 

4. ETAP (Electrical Transient Analyzer Program) 

 Overview: ETAP is a specialized software for the design, simulation, and analysis of electrical 

power systems. 

 Applications: Power system design, analysis, and operation for various industries. 

 Features: Integrated solutions for load flow, short-circuit analysis, and protective device 

coordination. 
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5. COMSOL Multiphysics 

 Overview: A multiphysics simulation software that integrates electrical, mechanical, and 

thermal analysis. 

 Applications: Electromagnetic simulations, MEMS design, and electrochemical processes. 

 Features: Coupled physics simulations and customizable modeling capabilities through its 

application builder. 

6. ANSYS Electronics 

 Overview: ANSYS provides a suite of simulation tools for electromagnetic analysis, thermal 

analysis, and circuit simulation. 

 Applications: Design and optimization of antennas, PCBs, and electrical components. 

 Features: Advanced solvers for high-frequency and low-frequency electromagnetic problems, 

including thermal effects. 

7. LTspice 

 Overview: A free, high-performance simulator for electronic circuits. 

 Applications: Analog circuit design and analysis. 

 Features: Fast simulation speed, extensive component libraries, and user-friendly interface. 

8. Saber 

 Overview: Saber is used for modeling and simulating electrical systems, particularly in 

automotive and aerospace applications. 

 Applications: Power electronics, circuit design, and system-level analysis. 

 Features: Focus on time-domain simulations and the ability to integrate with other CAD tools. 

9. SIMULIA (Abaqus) 

 Overview: Primarily known for finite element analysis, it also offers tools for simulating 

electrical systems. 

 Applications: Electromechanical systems and stress analysis in electrical components. 

 Features: Advanced simulation capabilities for coupled physics problems. 

Conclusion 

Advanced simulation software in electrical engineering provides critical tools for design, analysis, 

and optimization. By leveraging these platforms, engineers can enhance their understanding of 

complex systems, improve performance, and ensure the reliability of electrical networks and devices. 

 
PRAVEENKUMAR P, Final Year Student 
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Micro Arts 
 

S.Nelson, Final year Student 
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