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Course Introduction:

This course is designed to equip professionals with the skills necessary to analyze and optimize
electrical systems using digital tools and methodologies. As the electrical industry increasingly relies
on digital technologies for system design and analysis, this course provides a comprehensive
understanding of the principles and practices that govern digital analysis. Participants will explore
various analytical techniques, simulation tools, and software applications that enhance their ability

to evaluate electrical system performance and reliability.

Course Objectives:

By the end of the training, participants will be able to:

. Understand the fundamental principles of digital analysis in electrical systems.
. Analyze electrical circuits using digital techniques.

. Utilize simulation tools for system modeling and analysis.

. Evaluate signal processing methods applicable to electrical systems.

. Assess the performance of electrical components and systems digitally.

. Explore best practices for implementing digital analysis in engineering projects.

Who Should Attend?

This course is designed for all:

e Electrical engineers and designers
e System analysts and consultants in the electrical field
e Project managers overseeing electrical system projects

e Technicians and professionals seeking to upgrade their digital analysis skills

Course Outline:

Day 1: Introduction to Digital Analysis
e Overview of Digital Analysis in Electrical Systems
o Importance of Digital Techniques in Modern Engineering
o Historical Context and Evolution of Digital Analysis

e Key Terminology and Concepts
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o Definitions of Digital Analysis Terms
o Understanding System Components and Interactions
e Overview of Digital Tools and Software
o Introduction to Simulation Software (e.g., MATLAB, PSpice)
o Comparison of Different Digital Analysis Tools
o Selection Criteria for Software Based on Application
Day 2: Circuit Analysis Techniques
e Fundamentals of Circuit Analysis
o Ohm's Law and Kirchhoff's Laws
o Thevenin and Norton Theorems
o Superposition Principle
o Digital Techniques for Circuit Analysis
o Use of Matrix Methods in Circuit Analysis (Nodal and Mesh Analysis)
o Application of Laplace Transform in Circuit Evaluation
o Frequency Domain Analysis and Bode Plots
e Simulation of Electrical Circuits
o Setting Up Circuit Simulations
o Interpreting Simulation Results
o Troubleshooting Common Simulation Issues
Day 3: Signal Processing in Electrical Systems
e Introduction to Signal Processing
o Types of Signals: Continuous vs. Discrete
o Time Domain vs. Frequency Domain Analysis
» Digital Signal Processing Techniques
o Sampling Theorem and Quantization

o Discrete Fourier Transform (DFT) and Fast Fourier Transform (FFT)
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o Filtering Techniques: FIR and IIR Filters
Day 4: Modeling Electrical Systems
e Principles of System Modeling
o Understanding System Dynamics and Behavior
o Modeling Techniques: State Space and Transfer Functions
o Modeling Nonlinear vs. Linear Systems
e Simulation of Dynamic Systems
o Developing System Models Using Simulation Software
o Analyzing System Responses to Different Inputs
o Time-Domain and Frequency-Domain Response Analysis
e Performance Assessment of Electrical Systems
o Evaluating Stability and Control
o Sensitivity Analysis in System Performance
o Reliability and Maintenance Modeling
Day 5: Advanced Topics and Best Practices
e Advanced Digital Analysis Techniques
o Use of Machine Learning in Electrical System Analysis
o Predictive Analytics for System Maintenance
o Data Mining and Pattern Recognition in Electrical Data
o Best Practices in Digital Analysis Implementation
o Integrating Digital Analysis into Engineering Workflows
o Ensuring Data Integrity and Accuracy in Analysis
o Documentation and Reporting Standards
e Future Trends in Digital Analysis of Electrical Systems
o Emerging Technologies and their Impact on Electrical Engineering

o The Role of Digital Twins in Electrical System Design and Analysis
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o Sustainability and Efficiency in Electrical Systems through Digital Analysis

Course Methodology:

A variety of methodologies will be used during the course that including:

(30%) Based on Case Studies
e (30%) Techniques
(30%) Role Play
(10%) Concepts
e Pre-test and Post-test
e Variety of Learning Methods
e lectures
e Case Studies and Self Questionnaires
e Group Work
e Discussion

e Presentation

Course Certificate:

International Center for Training & Development (ICTD) will award an internationally recognized

certificate(s) for each delegate on completion of training.

Course Fees:

To be advised as per course location. This rate includes participant's manual, Hand-Outs, buffet

lunch, coffee/tea on arrival, morning & afternoon of each day.

Course Timings:

Daily Course Timings:
08:00 - 08:20 Morning Coffee / Tea
08:20 - 10:00 First Session
10:00 - 10:20 Coffee / Tea / Snacks
10:20 - 12:20 Second Session
12:20 - 13:30 Lunch Break & Prayer Break
13:30 - 15:00 Last Session
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