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1. Introduction 

 In the age of fast technology growth 

Artificial Intelligence (AI) is now a force that 

is shaping the future of engineering. AI can 

learn, adapt and decide using data patterns 

and this makes it a vital tool in many areas 

such, as health care, finance, transport and 

energy (Zhou, Chen, & Yang 2022). In 

particular electrical and communication 

engineering have gained a lot from AI. As 

power systems get complicated and 

communication networks need more 

efficiency and flexibility AI becomes a very 

good option to meet these new needs (Li & 

Wang 2021). 

Electrical systems today need to handle 

changing loads and add energy sources. They 

must keep working without stopping while 

staying efficient and safe (Chen, Huang, & 

Sun 2020). In the way communication 
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networks need to manage huge amounts of 

data keep signals clear and change quickly as 

network conditions change (Singh, Sharma, 

& Kumar 2021). Old ways of engineering 

even though they are important usually do not 

work enough when dealing with all this 

complexity in an accurate way. Here AI 

brings a change. It offers ways to solve 

problems like predicting when machines 

might fail finding faults as they happen 

controlling things on its own and adjusting 

signals as needed (Kumar, Patel, & Singh 

2023). This research investigates the role of 

AI. In enhancing the efficiency, reliability 

and automation of communication systems. It 

aims to analyze how machine learning 

algorithms, neural networks and data-driven 

models are applied to engineering challenges. 

In engineering AI supports functions such, as 

load forecasting fault classification and 

voltage regulation (Patel & Joshi 2022). In 

communication systems AI. Optimizes 

spectrum usage manages network traffic and 

enhances user experience in time (Zhang & 

Lee 2019). 

The importance of this study comes from the 

way it brings together fields. It connects ideas 

in AI with how these ideas are actually used 

in engineering systems (Zhou et al. 2022). 

The study tries to answer some questions. 

These include: 

• What AI techniques work best for 

communication systems? 

• How does AI make these systems better in 

terms of performance, safety and 

sustainability? 

• What are the main challenges stopping 

engineers from using AI widely? 

By looking at these questions the study helps 

us understand how AI is changing the future 

of infrastructure, energy and 

communications. The main aim is to show 

that AI is not a helpful tool. Instead AI can be 

a part of smart self-governing and flexible 

engineering systems, in today’s world. 

2. Theoretical Framework 

AI is a field that brings together computer 

science, statistics and cognitive theory to 

create systems that can mimic intelligence. In 

engineering AI allows machines and systems 

to learn from data detect patterns make 

decisions and keep improving over time with 

little help from humans (Russell & Norvig 

2021; Zhou, Chen, & Yang 2022). This 

section gives a look at the ideas, behind AI 

and how AI connects with electrical and 

communication systems. 

2.1 Definition and Evolution of AI 

AI is generally understood as the ability of a 

machine or a software system to do tasks that 

usually need thinking. These tasks include 

learning, thinking, solving problems and 

changing to information (Goodfellow, 

Bengio, & Courville 2016). The development 

of AI can be followed from systems that used 

rules and logic in the middle of the 1900s to 

the current ways that depend on data. These 

current ways include machine learning and 

deep learning. These methods use math 

models to find patterns and make guesses 

from collections of information (LeCun, 

Bengio, & Hinton, 2015; Li & Wang 2021). 

2.2 The Key Components  

• Machine Learning (ML): I find that 

Machine Learning is a subset of AI that 

allows systems to learn from data without 

explicit programming. Machine Learning 

https://doi.org/10.61856/n50t0g45
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algorithms can be supervised, such as 

classification or regression such as clustering 

or reinforcement-based as explained by 

Kumar, Patel, & Singh 2023. 

 

• Deep Learning (DL): I see that Deep 

Learning is a branch of Machine Learning 

that uses artificial neural networks with 

multiple layers to process high‑dimensional 

data, such as images, signals or time‑series 

information. Deep Learning is particularly 

effective, at handling non‑linear and complex 

relationships according to LeCun et al., 2015. 

 

• Neural Networks: I note that Neural 

Networks are inspired by the brain and 

consist of interconnected nodes that can learn 

patterns from large datasets. Neural 

Networks are often used for power demand 

forecasting fault detection and 

communication signal decoding as reported 

by Chen et al., 2020. 

 

• Reinforcement Learning (RL): I observe 

that Reinforcement Learning is a field of AI 

where agents learn actions through trial and 

error by interacting with an environment. 

Reinforcement Learning proves useful for 

control and real‑time system optimization as 

shown by Mnih et al., 2015; Singh et al., 

2021. 

2.3 AI and the Control Systems 

One of the core applications of AI. in 

engineering is its integration with automatic 

control systems. Traditional control relies on 

predefined rules and models, but AI-based 

control can dynamically adapt to system 

changes and uncertainties (Patel & Joshi, 

2022). In electrical engineering, AI enhances 

control in voltage stabilization, power flow 

optimization, and inverter operation. Whilst 

in communication systems, it enables 

adaptive modulation, error correction, and 

real-time traffic routing (Zhang & Lee, 

2019). 

2.4 The Data-Driven  

With the explosion of data generated by 

sensors, smart meters and networked devices 

data‑driven engineering has become a way of 

thinking. AI does well in these settings 

because it can pull ideas from raw data. 

Because of this change engineers can move 

from reacting to problems to predicting and 

prescribing solutions. In this approach 

data‑driven engineering allows decisions to 

be made in advance instead of after the fact 

(Chen et al. 2020; Kumar et al. 2023). 

 

2.5 The connect of AI and Modern 

applications 

The synergy between AI and the modern 

applications of engineering systems lies in 

their mutual reinforcement: AI provides the 

intelligence and adaptability, while 

engineering provides the structure, physical 

systems, and data. Together, they form cyber-

physical systems capable of learning, 

sensing, and acting in real time transforming 

traditional infrastructures into smart, 

efficient, and self-optimizing systems (Zhou 

et al., 2022; Patel & Joshi, 2022; Rawa M., 

2026). This theoretical framework sets the 

foundation for the following sections, where 

we explore how these AI. concepts are 

applied concretely in the domains of 

electrical and communication engineering. 

3. AI in Electrical Engineering 

Applications 

AI is changing how modern electrical 

systems are built, run and kept in condition. 
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As power grids become more complex and 

less centralized AI provides tools for smart 

choices, better system performance and quick 

changes, in real time (Chen, Huang, & Sun 

2020; Kumar, Patel, & Singh 2023; 

Mahmood, 2024). This study looks at ways 

AI is used in different parts of electrical 

engineering. 

3.1 Smart Grid Management 

Smart grids use communication and control 

to handle electricity flow in an efficient way. 

AI helps look at grid data in time to support: 

 

• Load forecasting: Machine learning 

models predict how much electricity will be 

needed in the short term and long term. These 

models use weather information, past usage 

and how people behave (Patel & Joshi 2022). 

 

• Demand-side management: AI 

improves how power is used. Suggests ways 

to lower high usage times (Chen et al., 2020). 

 

• Grid stability control: AI finds 

patterns and fixes them on its own (Kumar et 

al., 2023). 

 

These uses help make energy use efficient 

lower costs and make it easier to include 

renewable energy sources. 

3.2 Predictive Maintenance 

The traditional maintenance in systems is 

often done based on time or after something 

goes wrong. This can cause the system to stop 

working and make things more expensive. AI 

helps with maintenance because it: 

 

• Looks at data from machines, like 

vibration, temperature and current. 

 

• Uses machine learning algorithms to 

find things or signs that something is getting 

worse. 

 

• Figures out how longer a part will 

work before it needs to be replaced (Kumar 

et al. 2023). 

 

For example neural networks can be taught to 

spot signs that a transformer might fail. This 

lets people plan maintenance ahead of time 

and stop problems from happening (Chen et 

al. 2020). 

3.3 Fault Detection and Classification 

AI helps find problems by looking for 

patterns and grouping them. Some examples 

are: 

 

• Support Vector Machines and Decision 

Trees that help spot kinds of problems in 

power lines (Patel & Joshi 2022). 

 

• Convolutional Neural Networks that sort 

pictures taken by drones during inspections 

(Zhou, Chen, & Yang 2022). 

 

• Reinforcement learning systems that 

change how they deal with problems as they 

happen (Singh, Sharma, & Kumar 2021). 

 

This helps find issues quicker and fix them 

faster in big and spread out electrical 

systems. 

3.4 Renewable Energy Integration 

The variability and intermittency of energy 

sources such as solar and wind create big 

problems for grid stability. AI offers 

solutions such as: 

 

• Forecasting generation with weather data 

and machine learning (Chen et al., 2020) 

(Laha et al., 2025). 

https://doi.org/10.61856/n50t0g45
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• Optimizing energy storage systems based 

on demand and production forecasts (Patel & 

Joshi 2022). 

 

• Hybrid energy system control, where AI 

balances sources and loads to cut losses 

(Kumar et al. 2023). 

 

By improving forecasting accuracy and 

control flexibility AI helps build a resilient 

and sustainable energy system. 

3.5 Voltage and Frequency Regulation 

Keeping system voltage and frequency 

within levels is very important for reliable 

grid operation. AI algorithms can help by: 

 

• Looking at sensor data away (Kumar et al. 

2023). 

 

• Adjusting controller settings automatically. 

 

• Working together with distributed energy 

resources (DERs) to keep the system stable 

(Chen et al., 2020). 

 

These AI-based control methods are quicker 

and more flexible, than fashioned techniques. 

They work well in microgrid setups and 

smart home systems. 

3.6 Energy Consumption Optimization 

AI can also be used in energy management 

systems at the building or industrial level. For 

example: 

• Optimizing heating, ventilation and air 

conditioning operations using learning (Patel 

& Joshi 2022). 

• Managing. Load scheduling based on 

occupancy and usage patterns (Kumar et al. 

2023). 

• Minimizing energy waste through feedback 

and automated control (Chen et al., 2020). 

These tools support the push toward energy 

conservation and carbon reduction. 

The integration of AI into engineering offers 

real improvements in efficiency fault 

tolerance, sustainability and cost-

effectiveness. From grids, to predictive 

diagnostics AI empowers electrical systems 

to become more intelligent, autonomous and 

adaptive (Zhou et al., 2022). 

4. AI in Communication Systems 

The growing complexity and needs of todays 

communication systems with the rise of 5G, 

IoT and real-time video and audio 

applications need smart solutions that can 

change and adjust quickly to new situations. 

AI  offers tools to make communication 

networks better faster and safer across 

different levels (Singh, Sharma, & Kumar 

2021; Zhang & Lee 2019; Mahmood, 2024). 

This study looks at areas where AI is having 

a big effect, in communication engineering. 

4.1 Signal Processing Enhancement 

I see that AI helps signal processing by giving 

data-driven methods for: 

 

• Noise reduction and signal denoising using 

deep learning tools such as Denoising 

Autoencoders (Goodfellow, Bengio, & 

Courville 2016). 

 

• Modulation classification, where 

convolutional neural networks (CNNs) can 

accurately spot modulation types in time 

(Zhou, Chen, & Yang 2022). 

 

• Channel. Equalization, where AI models 

predict and fix signal distortion caused by 

https://doi.org/10.61856/n50t0g45
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multipath fading and noise (Zhang & Lee 

2019). 

 

These methods make quality better make 

transmissions more reliable and lower error 

rates, in wireless and optical networks. 

4.2 AI in Wireless Communication (5G 

and Beyond) 

The rollout of 5G and the development of 6G 

networks bring a level of complexity into 

network management. AI plays a role in: 

• Dynamic spectrum allocation: Using 

reinforcement learning to allocate bandwidth 

efficiently based on user demand and 

network congestion (Singh et al., 2021). 

• Handover optimization: Predicting the 

timing and target cell for seamless 

connectivity, in mobile networks (Patel & 

Joshi 2022). 

• Massive MIMO optimization: Controlling 

large‑scale antenna arrays using 

beamforming and channel state prediction 

(Kumar et al. 2023). 

AI helps meet the latency, high data rate and 

massive connectivity requirements of 

next‑generation networks (Mahmood R., 

2024). 

4.3 Network Traffic Prediction and 

Resource Management 

AI is very good at handling communication 

networks by: 

 

• Predicting how traffic moves so that 

resources are set ahead of time (Zhou et al. 

2022). 

 

• Using time‑series models such, as LSTM 

(Long Short‑Term Memory) to guess when 

congestion or demand will rise (Li & Wang 

2021). 

 

• Setting up self‑organizing networks (SONs) 

that change their settings as conditions 

change (Singh et al. 2021). 

 

This gives Quality of Service (QoS) fewer 

lost packets and uses less energy in base 

stations and routers. 

4.4 Anomaly Detection and Cybersecurity 

AI greatly improves network security by 

helping to spot threats. AI also helps to keep 

the network safe and reliable. 

 

• Intrusion detection systems or IDS use 

machine learning to spot traffic or odd 

patterns (Zhang & Lee 2019). 

 

• Deep learning models can find zero‑day 

attacks or malware spreading in the network 

(Goodfellow et al. 2016). 

 

• Adaptive firewalls and AI‑driven 

encryption keep data safe while it travels 

(Singh et al., 2021). 

 

These techniques are vital, for keeping user 

data safe keeping the system steady and 

stopping service outages. 

 

4.5 AI in IoT and Edge Communication 

With the rise of the Internet of Things 

communication networks are becoming 

highly distributed. AI helps in ways: 

 

• Edge intelligence: Doing data analysis and 

making decisions on the device itself to cut 

down on delay and use of bandwidth (Patel & 

Joshi 2022). 
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• Smart routing protocols that improve the 

paths data takes in sensor networks (Zhou et 

al., 2022). 

 

• Context‑aware communication that uses 

information, about the environment and how 

users act (Kumar et al. 2023). 

 

These approaches ensure scalable, responsive 

and efficient Internet of Things 

communication infrastructures. 

4.6 Natural Language Processing (NLP) in 

Communication Interfaces 

In human‑computer and machine‑to‑machine 

communication NLP techniques help create 

interfaces that feel more natural and smarter: 

• Voice recognition for assistants and smart 

devices (Goodfellow et al. 2016). 

• Real‑time translation and sentiment 

analysis in telecom applications (Zhang & 

Lee 2019). 

• Intelligent customer support systems using 

chatbots and conversational AI (Singh et al., 

2021). 

These applications improve user interaction. 

Streamline service delivery. 

AI is changing communication systems by 

giving them predictive and autonomous 

abilities at every layer of the network. From 

keeping signals to managing traffic and 

protecting against cyber attacks AI 

technologies give solutions that improve 

performance, scale better and stay strong 

especially as we move into hyper‑connected 

intelligent communication ecosystems (Zhou 

et al. 2022). 

 

5. Real-World Applications 

While theoretical foundations and 

algorithmic advancements in AI are essential, 

their practical implementation is what 

demonstrates true impact. In this study, we 

explore several real-world applications and 

case studies that highlight how AI has been 

successfully integrated into electrical and 

communication systems, improving their 

performance, adaptability, and intelligence 

(Zhou, Chen, & Yang, 2022). 

5.1 Case Study 1: AI-Powered Smart Grid 

in the United States (Pacific Northwest 

Smart Grid Demonstration Project) 

The Pacific Northwest Smart Grid 

Demonstration Project is one of the smart 

grid projects in the United States. This 

project includes utilities, universities and 

technology companies. AI technologies were 

used for: 

 

• Load forecasting and energy optimization 

using machine learning models. 

 

• Real-time grid monitoring with AI 

algorithms detecting and fixing problems 

away. 

 

• Customer-side energy management using 

AI-assisted demand response systems (Chen, 

Huang, & Sun 2020). 

 

Results showed a 15 to 20 percent 

improvement, in grid efficiency lower peak 

loads and better use of sources. 

5.2 Case Study 2: AI-Based Fault 

Detection in Transmission Lines (India) 

A big utility company in India used a network 

for finding problems in its high-voltage 

power lines. The AI system: 
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Gathered information from many different 

places where electricity is controlled. 

 

• Found problems like circuits and 

other types of faults very quickly. 

 

• Started fixing the problem and 

sending power another way (Patel & Joshi 

2022). 

 

This AI system worked faster was more 

correct. Could handle different situations 

better than older systems. This means power 

was restored quicker and there was damage, 

to equipment. 

5.3 Case Study 3: 5G Network 

Optimization Using AI (South Korea – SK 

Telecom) 

SK Telecom, a known telecom provider in 

Korea has started using AI to make its 5G 

network better. The main uses are: 

 

• AI‑driven handover management reducing 

call drops and making latency smaller. 

 

• Traffic prediction, with learning so that data 

loads can be spread evenly across cells. 

 

• Anomaly detection that spots cyber threats 

or hardware failures away (Singh, Sharma, & 

Kumar 2021). 

 

Because of AI the network got 20 percent 

more efficient. Users find it steadier and 

faster. 

5.4 Case Study 4: Predictive Maintenance 

in Wind Farms (Germany) 

Siemens Gamesa, a leader in wind turbine 

manufacturing uses intelligence to support 

predictive maintenance in its wind farms. The 

system relies on time-series data and 

vibration data to train machine learning 

models. These models help predict failures in 

components such as gearboxes, blades and 

generators. By identifying issues before they 

lead to breakdowns the system schedules 

maintenance when it is necessary. This 

reduces maintenance visits and prevents 

unexpected outages (Kumar, Patel, & Singh 

2023). As a result Siemens Gamesa has seen 

a 30 percent drop in downtime. The company 

has also achieved gains, in operational 

efficiency. Using AI in this way helps keep 

wind turbines running and reduces costs over 

time. 

5.5 Case Study 5: AI in IoT-Enabled 

Smart Buildings (Singapore) 

Singapore’s "Smart Nation" initiative uses 

intelligence to make buildings smarter. In 

these buildings AI helps control heating, 

ventilation and air conditioning systems by 

predicting how many people will be in a 

space. This means the HVAC systems run 

when needed, saving energy. AI also helps 

communication systems by adjusting 

bandwidth and directing data efficiently. This 

keeps networks fast and reliable. Security 

systems use AI to recognize faces and 

analyze behavior to improve safety (Patel & 

Joshi 2022). These technologies have led to 

energy savings of up to 25 percent. They also 

make indoor spaces more comfortable and 

secure, for people who use them. 

These case studies demonstrate that AI is no 

longer experimental it is an active driver of 

innovation and efficiency in real engineering 

systems. Whether through grid intelligence, 

autonomous communication management, or 

predictive analytics, AI's ability to process 

vast datasets and learn from them enables 

cost-effective, reliable, and scalable solutions 

(Zhou et al., 2022). 
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6. Challenges and Limitations of AI 

Implementation 

Despite the numerous benefits and promising 

capabilities of AI in electrical and 

communication systems, its implementation 

is not without obstacles. This study discusses 

the technical, ethical, regulatory, and 

operational challenges that hinder the full-

scale integration of AI in engineering 

domains (Arrieta et al., 2020; Zhang et al., 

2022). 

6.1 Data Availability and Quality 

AI models depend a lot on amounts of good 

data. I think that in engineering settings, 

especially those with older or rural 

infrastructure the situation is tough: 

 

• Sensor coverage is often small so the data 

we get is incomplete (Chen et al., 2020). 

 

• The old data is sometimes messy or not the 

same, which makes it hard for AI models to 

learn correctly (Kumar, Patel, & Singh 2023). 

 

• Marking data, for learning takes a lot of 

work and real‑time systems rarely have this 

data ready (Patel & Joshi 2022). 

 

If the data is not clean and representative 

even the best AI algorithms can give results 

(Arrieta et al., 2020). 

6.2 Computational Complexity and 

Resource Demand 

Training and deploying AI models deep 

learning networks requires: 

 

- High‑performance computational resources 

such as GPUs or cloud infrastructure as noted 

by LeCun, Bengio and Hinton (2015). 

 

- A large amount of energy particularly when 

deploying on a scale as Zhang and colleagues 

(2022) report. 

 

- Strict limits on latency for real‑time systems 

like fault detection or signal processing 

because delays from AI computations are not 

acceptable according to Singh et al. (2021). 

 

These challenges restrict how AI models can 

be used in environments with resources or, in 

systems that demand real‑time performance. 

 

6.3 Model Transparency and 

Interpretability 

There are AI models. Deep neural networks 

people call them "black boxes." This makes 

it hard to: 

 

• Understand how decisions are made. 

 

• Verify model behaviour in systems, such as 

power grid protection or communication 

security (Arrieta et al., 2020). 

 

• Gain trust from engineers and operators 

who need explainable systems (Zhang et al., 

2022). 

 

This lack of interpretability is a barrier, to 

regulatory approval and operational 

confidence. 

 

6.4 Integration with Legacy Systems 

I find that electrical and communication 

infrastructures rely on old technologies that 

were not made to work with AI. 

 

• Compatibility problems between old 

control hardware and modern AI software 

(Chen et al., 2020). 
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• High cost of updating or replacing systems 

(Patel & Joshi 2022). 

 

• Resistance from operators who are used to 

rule‑based methods (Kumar et al. 2023). 

 

Successful AI integration usually needs an 

approach that mixes new technologies, with 

old systems. 

6.5 Ethical and Security Concerns 

AI introduces ethical and cybersecurity 

challenges, such as: 

 

• Bias in AI models which may come from 

imbalanced training data leading to unfair or 

unsafe decisions (Arrieta et al. 2020). 

 

• Privacy concerns in communication 

systems especially when AI analyzes user 

behavior or voice data (Zhang et al. 2022). 

 

• Vulnerability to attacks, where small 

changes to input data can fool AI systems into 

making wrong decisions (Singh et al. 2021). 

 

Ensuring robustness, fairness and privacy is 

crucial, for AI deployment. 

6.6 Regulatory and Standardization Gaps 

There is currently a lack of legal frameworks 

and engineering standards for AI in many 

countries. This situation presents challenges. 

• There are no industry- AI standards for 

systems like electrical grids or 

communication protocols (Zhang et al., 

2022). 

• Legal responsibility remains unclear when 

AI systems fail (Arrieta et al., 2020). 

• Regulations often struggle to keep up with 

the development of AI technologies (Patel & 

Joshi 2022). 

These issues create hesitation among 

companies and institutions. They are 

reluctant to invest in large-scale AI 

deployment because of the uncertainty. 

Even though the potential of intelligence in 

engineering systems is great real-world 

implementation faces obstacles. These 

include gaps, institutional limitations and 

regulatory delays. To overcome these 

barriers we need: 

• Continued research into AI (Arrieta et al. 

2020). 

• Increased investment in modernizing 

infrastructure (Kumar et al. 2023). 

• Strong collaboration between engineers, 

data scientists, policymakers and ethicists 

(Zhang et al., 2022). 

By working together in a responsible and 

coordinated way can we unlock the full 

potential of AI. This will allow AI to play a 

role, in shaping the future of electrical and 

communication systems. 

7. Results and Discussion 

This study presents a synthesis of the findings 

gathered through theoretical analysis, case 

studies, and a review of recent applications. 

The goal is to evaluate the real-world impact 

of AI (AI.) on electrical and communication 

systems and to discuss its measurable 

contributions in terms of efficiency, 

reliability, and automation. 
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7.1 Performance Improvements through 

AI. 

Across both communication domains AI has 

shown that it can greatly improve system 

performance: 

 

• In smart grids AI load forecasting models 

have reached prediction accuracy above 95 

percent allowing for more efficient energy 

distribution and demand response. 

 

• Fault detection algorithms that use networks 

now find faults in milliseconds instead of 

seconds boosting system resilience. 

 

• In 5G networks AI resource allocation and 

handover prediction cut latency, by 20 to 30 

percent giving users an experience. 

 

These metrics show how AI not optimizes 

system operation but also saves costs and 

keeps operations running smoothly. 

7.2 Enhanced Reliability and Resilience 

AI helps engineering systems to handle 

problems and deal with situations: 

 

• Predictive maintenance systems have 

cut unplanned shutdowns by as much as 30 to 

40 percent in wind farms and industrial 

power systems. 

 

• AI models find cybersecurity dangers 

and unusual activity in communication 

networks sooner than old systems that use 

rules. 

 

• Reinforcement learning lets 

automatic control systems change away when 

there is more work, noise or different 

weather. 

 

This ability to change is very important, in 

systems where stopping or being unstable can 

cost a lot of money and be very risky. 

7.3 Automation and Decision-Making 

One of AIs important contributions is the 

ability to make automated data-driven 

decisions: 

 

• AI. Enables communication networks to 

become self-organizing reducing the need for 

configuration and intervention. 

 

• In systems AI. Manages voltage regulation, 

power flow and energy storage on its own 

with minimal human supervision. 

 

• AI. Can make fast decisions, such as cutting 

out problems or changing traffic paths, which 

would be hard or impossible with human, in 

the loop processes. 

 

The result is a kind of smart systems that are 

quicker easier to change and grow easier. 

7.4 Discussion on Limitations 

Although the benefits are large the results 

also confirm the limits that were mentioned 

before: 

 

• AI. Solutions work best when they can use 

high‑quality, real‑time data, a situation that's 

not yet common everywhere. 

 

In systems that need very fast response (for 

example substation protection) some AI 

models are still slow because they use a lot of 

computing power. 

 

• There is an increasing demand for 

explainability in safety‑critical applications 

so that engineers can trust and check AI 

decisions. 
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These points show that AI. Is not a solution, 

for every case and its use must be adapted to 

the specific operational setting. 

7.5 Strategic Implications 

The results indicate that AI should not merely 

be viewed as a tool but rather as an enabler, 

for transforming engineering systems. 

Organizations that invest in: 

• AI training and workforce development 

• Data infrastructure and sensor networks 

• Collaborative AI‑human systems 

will be better positioned to lead in the 

transformation of the electrical and 

communication sectors. 

The discussion confirms that AI delivers 

measurable benefits across a wide range of 

engineering applications. However its 

effectiveness depends on implementation, 

consideration of system constraints and 

ongoing evaluation. A thoughtful phased 

approach supported by regulation, ethics and 

technical validation is essential to leverage 

AI’s transformative potential. 

Conclusion: 

AI has become an powerful tool that makes 

electrical and communication systems faster 

more reliable and more automated. It brings 

benefits in performance and cost savings.. 

There are real challenges to face—like poor 

data quality, high computing needs the 

difficulty of understanding AI decisions and 

serious ethical concerns. To make AI work 

well in these fields engineers, data scientists, 

policymakers and ethicists must work 

together. It also takes money for 

infrastructure training for the workforce and 

strong rules to guide how AI is used. Finding 

the balance between new ideas and 

responsibility will help make sure that AI 

helps build a better future for engineering 

and, for people. 
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