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SKIT M&G 
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MATLAB 

Session II-(10:30-11:30AM) 
 

Dr. Tanuj Rawat  
Assistant Professor, Department of 

EE, SKIT, M&G 
Topic: MATPOWER Toolbox 

 

Session – II (12:30 – 01:30PM) 
 

Dr. Ankit Vijayvargiya 
Associate Professor, Department of EE, 

SKIT M&G 
Topic: Introduction to Python 

 
DAY 2 (Tuesday, 09.08.2022) 

 

Session II (9– 10:00 AM) 
 

Dr. Sarfaraz Nawaz 
Associate Professor and Head, 
Department of EE, SKIT M&G 
Topic: Power World Simulator 

and PSCAD 

Session II (10:30-11:30AM) 
 

Dr. Dhanraj Chitara 

Associate Professor, Department of EE    
SKIT M&G   

Topic: Power System Analysis 
Toolbox (PSAT ) 
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SKIT M&G   
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Dr. Suman Sharma 
Associate Professor, 
Department of EE                       

SKIT M&G   
Topic: General Algebraic 

Modeling System (GAMS) 

Session III (10:30 – 11:30M) 
 

Dr. Virendra Sangtani 

Associate Professor, Department of EE                                       
SKIT M&G  

Topic: MATLAB Simulation in 
Engineering Applications  
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10. DAYWISE DETAILED REPORT OF WORKSHOP 

 

Inaugural Session, (Monday 08/08/2022), 8:30-09:00 AM 

Chief Guest: Dr. Ajay Kumar Bansal, Professor, School of Engg. & Technology,  Central 

University of Haryana, Mahendergarh 

The inaugural ceremony of the three day Workshop on “Modeling, Simulation and Optimization 

Tools for Electrical Engineering” organized by the Department of Electrical Engineering, Swami 

Keshvanand Institute of Technology, Management & Gramothan, Jaipur, was held on Monday, 

August 08
th

, 2022. The Chief Guest of the event was Dr. Ajay Kumar Bansal, Professor, 

School of Engg. & Technology, Central University of Haryana, Mahendergarh. 

Dr. Jyotsna Singh, Assistant Professor, Department of Electrical Engineering, SKIT, Jaipur 

welcomed all the dignitaries, participants, faculties and research scholars. She shared a brief 

introduction of this 3-day workshop. She elaborated that the aim of this workshop is to explore 

various   platforms such MATLAB ((MATrix LABoratory), PSCAD (Power Systems Computer 

Aided Design),  Python, GAMS (General Algebraic Modeling System), PWS (Power world 

Simulator) which are  widely used across industries for research and product development. She 

said, through the knowledge of these software‟s, the researchers can implement and simulate 

their research to interesting and challenging real-world examples. She also said that this 

workshop aims at deliberation, sharing knowledge to faculty and researchers in the field about 

the significance of different tools and their application. Furthermore, she said, that the goal of 

this workshop is to explore current research opportunities in the field of Electrical Engineering. 

The discussion shall also foster inter-disciplinary collaborative research in Electrical 

Department.  

Dr. Sarfaraz Nawaz, HOD and Associate Professor, Department of Electrical Engineering, 

SKIT, Jaipur discussed a brief introduction of the Electrical Engineering Department. He 

mentioned that the department is a dynamic and growing community of scholars with an 

emphasis on research-oriented teaching and is active in most of the dimensions of electrical 

engineering. Apart from academics, R&D, consultancy, continuing education programmes and 

administrative responsibilities, the faculty participates in many interdisciplinary activities for the 

perpetual enhancement of teaching skills. The department faculty regularly contributes to 

conferences and journals at the National and International levels for the sake of upgrading 
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knowledge in the respective fields. The graduates of the department venture out for a wide range 

of organizations including reputed MNC's (Adani Power, TCS, Infosys Ltd. C&G, etc.), PSU's 

(PGCIL, BHEL, BARC, etc.), Armed Forces and Indian Engineering Services (IES). The 

students are also successfully seeking admissions in reputed universities all around the world for 

further studies and global exposure. He mentioned the following salient features of department. 

 B. Tech. the degree programme has been accredited 4 times in succession by NBA since 

2009. 

 Department started Ph.D. programme (Electrical Engineering Research center, approved 

by RTU Kota) during session 2014-15. 

 Other than routine teaching of the university curriculum, the department strives for 

continuous improvement by conducting project and design contests as well as preparatory 

test series to enhance the analytical and soft skills of its student and to strengthen their 

chances to achieve their goals. 

 The cut-sections of various machines and transparent models of instruments have been 

procured to give the students a practical insight into their working 

 A generalized Electrical Engineering Lab is established in the department with measuring 

and monitoring devices, various electrical and electronic components used in industries 

which enable students to work and learn practical applications of Electrical Engineering. 

Chief Guest: Dr. Ajay Bansal, Professor, Department of Electrical Engineering, Central 

University of Haryana, Mahendergarh appreciated the theme of event. He also said that 

initiative of such workshop is potential platform to discusses various research problems and learn 

new software. He also discussed that learning of such software is absolutely mandatory in 

current scenario to pursue the research work. Such software are also a prerequisite for industrial 

research work. He motivated the students, research and participants from different sectors to 

attend series and contribute towards development of nation. Lastly, he thanked the coordinators 

for making him a part of this event.  

In the end, Dr. Virendra Sangtani, Associate Professor, Department of Electrical 

Engineering, offered a vote of thanks to all. He thanked all the invited guests and participants 

for gracing the occasion with their solemn presence. He thanked college management for 

providing all kinds of facilities to conduct such workshops in the department. He appreciated the 
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coordinated and organizing committee for great initiative and wished all the best for coming 

sessions. 

Day 1, Session I, (Monday 08/08/2022), 09:00 AM -10:00 AM 

Eminent Guest: Dr. Akash Saxena, Professor, SKIT, Jaipur 

 

The speaker for session I of day I is Dr. Akash Saxena, Professor, SKIT, Jaipur. He gave 

presentation on Optimization Toolbox in MATLAB. Initially, he explained what is optimization. 

What is it‟s need and its different aspects.  He said, an optimization problem consists 

of maximizing or minimizing a real function by systematically choosing input values from 

within an allowed set and computing the value of the function. He said, optimization problems 

are often multi-modal; that is, they possess multiple good solutions. They could all be globally 

good (same cost function value) or there could be a mix of globally good and locally good 

solutions. Obtaining all (or at least some of) the multiple solutions is the goal of a multi-modal 

optimizer. Classical optimization techniques due to their iterative approach do not perform 

satisfactorily when they are used to obtain multiple solutions, since it is not guaranteed that 

different solutions will be obtained even with different starting points in multiple runs of the 

algorithm. Common approaches to global optimization problems, where multiple local extrema 

may be present include evolutionary algorithms, Bayesian optimization and simulated annealing. 

 

Later on, he took one test objective function that has to be minimized while satisfying its 

equality and inequality constraints. The optimization problem he explained then how to solve 

using optimization tool box in MATLAB. Optimization Toolbox consists of functions that 

perform minimization (or maximization) on general nonlinear functions. Functions for nonlinear 

equation solving and least-squares (data-fitting) problems are also provided. He explained two 

different ways of writing objective function. One is making a function file and another is writing 

objective function directly in optimization toolbox interface.  

 

For solving optimization in toolbox, he showed how to use genetic algorithm (GA). He solved 

the given objective function without any constraints, with only one constraint and with two 

constraints. This way, he showed how the constraints are added and how adding constraints 

effects the results. He said, since GA is stochastic optimization, we have to run it multiple times 

and later on compare the results. We have to determine parameters such as mean value, standard 

deviation, variance, computational time and square of error to access the quality of solution.    

 

https://en.wikipedia.org/wiki/Optimization_problem
https://en.wikipedia.org/wiki/Maxima_and_minima
https://en.wikipedia.org/wiki/Function_of_a_real_variable
https://en.wikipedia.org/wiki/Argument_of_a_function
https://en.wikipedia.org/wiki/Value_(mathematics)
https://en.wikipedia.org/wiki/Global_optimization
https://en.wikipedia.org/wiki/Evolutionary_algorithm
https://en.wikipedia.org/wiki/Bayesian_optimization
https://en.wikipedia.org/wiki/Simulated_annealing
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Day 1, Session II, (Monday 08/08/2022), 10:30 AM -11:30 AM 

Eminent Guest: Dr. Tanuj Rawat, Assistant Professor, SKIT, Jaipur 

The speaker for session II of day I is Dr. Tanuj Rawat, Assistant Professor, SKIT, Jaipur. He 

gave presentation on MATPOWER package of MATLAB. Initially he discussed about the 

importance of load flow. He said that load flow is used for monitoring, planning and operation of 

power systems. He showed the importance of power flow through IEEE-39 New England Bus 

System, 5-bus system and 21 bus-test systems. In these test systems, he explained how expansion 

planning and up gradation of network is carried out using load flow. He then explained, optimal 

power flow (OPF) problem which seeks to control generation/consumption to optimize certain 

objectives such as minimizing the generation cost or power loss in the network. 

After explaining all these, Dr. Rawat showed MATPOWER. He said, MATPOWR is a package 

of MATLAB for solving power flow and optimal power flow problems. It is intended as a 

simulation tool for researchers and educators that is easy to use and modify. MATPOWER is 

designed to give the best performance possible while keeping the code simple to understand and 

modify. Later on, he showed how to run power flow, optimal power flow and continuation power 

flow in MATPOWER. For this purpose he took IEEE-30 bus test system. Later on, for IEEE-300 

bus he compared Gauss-Siedel, Newton-Raphson and Fast Decoupled Power Flow. He also took 

one practical problem and explained how to solve it using MATPOWER. The practical problem 

is as follows:  

For IEEE 30 bus system, determine the optimal location for installation of a capacitor that will 

minimize voltage deviation. Assume: Capacity of capacitor is fixed and is 50% of total reactive 

demand.Hint: (i) Capacitor can be installed only at load buses. (ii) Expression of voltage 

deviation is     ∑ |         | 
    , here   is total buses,        and    is voltage magnitude 

of slack bus and  th bus respectively.  

Day 1, Session III, (Monday 08/08/2022), 12:30 AM -1:30 PM 

Speaker: Dr. Ankit Vijayvargiya, Associate Professor, SKIT, Jaipur 

 

The speaker for Day 1, Session III of the workshop was delivered by Dr. Ankit Vijayvargiya . He 

elaborated about the PYTHON language. He discussed the importance of PYTHON in research 

work. He discussed salient features as  

 Python works on different platforms (Windows, Mac, Linux, Raspberry Pi, etc). 
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 Python has a simple syntax similar to the English language. 

 Python has syntax that allows developers to write programs with fewer lines than some 

other programming languages. 

 Python runs on an interpreter system, meaning that code can be executed as soon as it is 

written. This means that prototyping can be very quick. 

 Python can be treated in a procedural way, an object-oriented way or a functional way. 

Python Syntax compared to other programming languages 

 Python was designed for readability, and has some similarities to the English language 

with influence from mathematics. 

 Python uses new lines to complete a command, as opposed to other programming 

languages which often use semicolons or parentheses. 

 Python relies on indentation, using whitespace, to define scope; such as the scope of 

loops, functions and classes. Other programming languages often use curly-brackets for 

this purpose. 

He also discussed the syntax . For example he discussed following 

Print ("Hello, World!") 

He also discuss various other basic commands. He concluded that PYTHON  is an excellent 

alternative for research work.  

Overall, it was an enlightening session  

 

Day 2, Session I, (Tuesday 09/08/2022), 9:00 AM -10:00 AM 

Speaker: Dr. Sarfarz Nawaz, Associate Professor, SKIT, Jaipur 

 

The speaker for Day 2, Session I of the workshop was delivered by : Dr. Sarfarz Nawaz, 

Associate Professor and Head of Department, EE, SKIT, Jaipur. He elaborated about the 

PSCAD and POWER WORLD SIMULATOR.  He said that With PSCAD you can build, 

simulate, and model your systems with ease, providing limitless possibilities in power system 

simulation. Included is a comprehensive library of system models ranging from simple passive 

elements and control functions to electric machines and other complex devices. He discussed the 
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importance simulation and modelling in PSCAD software.  PSCAD software is used to simulate 

the behaviour of power systems. 

 

 It is used by engineers to design and test new power system equipment and study the effect of 

changes to existing power systems. PSCAD can be used to simulate behaviour of both AC and 

DC power systems. Simple power systems can be simulated using PSCAD graphical user 

interface (GUI). Complex system can be simulated using command line interface. PSCAD can 

be used to simulate the behaviour of power system over wide range of time scales. PSCAD can 

be used to simulate the behaviour of power system over wide range of operating conditions. 

PSCAD can be used to simulate the behaviour of power system under both normal and abnormal 

operating conditions. 

Dr. Nawaz also discussed Power World Simulator (PWS) software. He discussed the salient 

features of software along with hands on training. He discussed that this software has 

accessibility from within the familiar Power World Simulator interface, without the need for 

separate programs or scripts Its intuitive menus for assigning dynamic models to power system 

elements. It is designed to simulate high voltage power system operation on a time frame ranging 

from several minutes to several days. The software contains a highly effective power flow 

analysis package capable of efficiently solving systems of up to 250,000 buses. Some of the 

features that make it so revolutionary include: 

 Its intuitive menus for assigning dynamic models to power system elements 
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 Constructing fault timelines and running the simulation and plotting results 
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He also discuss various other basic commands. He concluded that both the software‟s are 

excellent alternative for research work.  

Overall, it was an enlightening session  

 

Day 2, Session II, (Tuesday 09/08/2022), 10:30 AM -11:30 PM 

Speaker: Dr. Dhanraj Chitara, Associate Professor, SKIT, Jaipur 

 

The speaker for Day 2, Session II of the workshop was delivered by Dr. Dhanraj Chtara, 

Associate Professor, SKIT, Jaipur. He elaborated about the Power System Analysis Toolbox 

(PSAT). He discussed the importance of PSAT in research work. PSAT can be used to exemplify 

the topics covered in the textbooks recommended for power system analysis courses. This can be 

done by designing computer-based lab activities. He mentioned that in lab activities stimulate the 

students‟ interest in the power system analysis. It is not uncommon that, after attending the lab, 

students design their own test systems and experiments with the toolbox. One of the most 

important topics covered in power system analysis course is power flow analysis. While students 

generally understand most of the mathematical derivations involved in the development of the 

Newton-Raphson power flow method, they often show difficulties in understanding the physical 

meaning and analyzing the results in a “critical” way.  
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However, PSAT can be a solution to this problem. PSAT includes power flow, continuation 

power flow, optimal power flow, small signal stability analysis and time domain simulation. All 

operations can be assessed by means of graphical user interfaces and a SIMULINK-based library 

provides a user-friendly tool for network design. 

 

He also discussed application of PSAT for power system stability analysis. He discussed both 

graphical user interface and command platform for this application   

Overall, it was an enlightening session  

Day 2, Session III, (Tuesday 09/08/2022), 12:30 PM -01:30 PM 

Eminent Guest: Dr. Virendra Sangtani, Associate Professor, SKIT, Jaipur 

The speaker for session III of day 2 is Virendra Sangtani, Associate Professor, SKIT, Jaipur. He 

gave presentation on MATLAB simulation in Engineering Applications. In his presentation, he 

explained the following things on MATLAB.          

 How to start MATLAB 

 Using MATLAB as a calculator 

 Creating MATLAB variables  

 Overwriting variable  

 Error messages  

 Making corrections  

 Controlling the hierarchy of operations or precedence  
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 Controlling the appearance of floating point number  

 Managing the workspace  

 Keeping track of your work session  

 Entering multiple statements per line  

 Miscellaneous commands  

 Getting help  

 Mathematical functions  

 Basic plotting  

 Creating simple plots  

 Adding titles, axis labels, and annotations 

 Multiple data sets in one plot  

 Specifying line styles and colors 

 Matrix generation  

 Entering a vector  

 Entering a matrix  

 Matrix indexing  

 Colon operator  

 Linear spacing  

 Colon operator in a matrix  

 Creating a sub-matrix  

 Deleting row or column 

 Dimension  

 Continuation  

 Transposing a matrix  

 Concatenating matrices  

 Matrix generators  

 Special matrices  

 Array operations and Linear equations  

 Array operations  

 Matrix arithmetic operations 

 Array arithmetic operations  

 Solving linear equations  

 Matrix inverse 
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 Matrix functions  

 Introduction to programming in MATLAB  

 M-File Scripts  

 M-File functions  

 Anatomy of a M-File function  

 Input and output arguments  

 Input to a script file 

 Output commands 

  „„if...end‟‟ structure 

 Relational and logical operators 

  „„for...end‟‟ loop 

  „„while...end‟‟ loop  

 

Day 3, Session I, (Wednesday 10/08/2022), 09:00 AM -10:00 PM 

Eminent Guest: Dr. Suman Sharma, Associate Professor, SKIT, Jaipur 

 

The expert talk in the first session of the third day of work was delivered by Dr. Suman Sharma 

on General Algebraic Modeling System (GAMS). She highlighted the features of the algebraic 

softwares and stated their efficacy over other products. There are algebraic modelling based 

software tools available in present day market, some of which are GAMS (General Algebraic 

Modeling Systems), AMPL (A Mathematical Programming Language), Pyomo (Python, AMPL, 

General Algebraic Modeling System). 

The algebraic programming based softwares find application in power systems for simulating 

many optimization problems as well as power system planning problems. Power system 

optimization operations which can be simulated include Unit Commitment (UC), load dispatch, 

power flow, scheduling, reconfiguration, energy storage, strategy, management, risk and 

uncertainty modelling. Power system Planning studies using simulation include construction and 

expansion of Generation Transmission Distribution facilities, installation of new FACTS devices 

or upgradation of existing ones, Distributed Generation (DG) installation and expansion, 

capacitor allocation, Energy Storage (ES) etc. 
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The solution techniques using these softwares can be many like heuristic technique (GA, PSO, 

SA, Quantum, Cuckoo etc.) and classic/conventional techniques. Both types of techniques offer 

the specific set of challenges. The challenges associated with heuristic technique include 

difficulties in initialization and tuning of parameters, not easy to identify optimum value, running 

time is consuming, iterative and gives a new solution in every iteration thus doesn‟t guarantee 

same solution every time. The challenges associated with Classic techniques include difficulties 

in modelling the nonlinear problems and get optimal solution. 

The Generalized procedure to write any code in any such programming language comprises of 

the steps- problem statement definition, mathematical model formation, selection of the specific 

solver and optimization of the problem. 

The speaker discussed the working platform of language GAMS with suitable examples. GAMS 

is a high-level optimization language which comes with language compiler and solvers. If the 

solver isn‟t assigned, it will be picked by default, but the solvers can be changed, in accordance 

to the broad range of application areas. GAMS comes with a lot of model templates, which can 

be referred to while developing the code. 

The Installation of GAMS can be done very easily by downloading it online and getting the 

license file. The Demo version is free for installation but it is valid for a smaller number of 

constraints, a smaller number of variables etc. GAMS layout, solvers and their capability to solve 

the problems was discussed by the speaker. 

To write a GAMS file create a collection of statements, define the variables and write the code as 

per the mathematical equations.  The error message syntax starts with ****, $ indicates compiler 

found error. The comments in form of text can be written after $. The various GAMS statements- 

their declaration, definition and execution were discussed.  

Organization of GAMS programs should be in the order- data (set, variables, scalar, parameter 

declaration),  model(equations), solution (display, report generation). It was explained with the 

help of an example where the speaker demonstrated how to declare the sets, perform data entry, 

write equations, create model and solve the statements. The various GAMS model types were 

shown. The language provides specific solver for individual problem. The solution obtained for a 

specific problem in GAMS is defined as optimal, locally optimal, unbounded etc. 
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Syntax of the GAMS general optimization problem was discussed with the help of a simple 

Linear programming example by developing its mathematical formulation in GAMS. Even when 

the solver wasn‟t specified, GAMS automatically used LP solver (simplex).  

The Conditional statements and Control statements were discussed with their definition, 

explanation and syntax. 

The Data exchange with MS excel is also possible in GAMS. The report can be generated in 

excel format. The conversion takes place through GAMS Data Exchange (GDX) file. So it can 

be Excel file – GDX or from GDX-Excel.  

Error debugging in GAMS was also briefly discussed with error numbers. Each error number is 

associated with particular cause. 

Valedictory Ceremony (10/08/2022; 10:30 AM-11:00 AM) 

After the completion of session I, Dr. Tanuj Rawat, event coordinator delivered his speech in 

which he summarized the event activities. The workshop was inaugurated on 08
th

 August 2022. 

The Chief guests of the inaugural session was Dr. Ajay Kumar Bansal, Professor, School of 

Engg. & Technology,  Central University of Haryana, Mahendergarh. 

The 3-day workshop from 08
th

 August to 10
th

 August of 07 sessions. On Day 1, there were three 

sessions. The first session was by Dr. Akash Saxena, Professor, SKIT, Jaipur. He delivered his 

talk on Topic: Optimization Toolbox in MATLAB. The second session lecture was delivered by 

Dr. Tanuj Rawat, Assistant Professor, SKIT, Jaipur on Topic: MATPOWER package of 

MATLAB. The third session was by Dr. Ankit Vijayvargiya, Associate Professor, SKIT, 

Jaipur. He delivered his talk on Topic: Introduction to PYTHON. 

On Day 2, the first session speaker Dr. Sarfarz Nawaz, Associate Professor, SKIT, Jaipur 

enlightened the audience on “PSCAD and Power World Simulator”. Dr. Dhanraj Chitara, 

Associate Professor, SKIT, Jaipur took over the next session and spoke on Topic: Power 

System Analysis Toolbox (PSAT). The third session was by Dr. Virendra Sangtani, Associate 

Professor, SKIT, Jaipur. He delivered his talk on Topic: MATLAB simulation in Engineering 

Application.  

The first session talk on Day 3 was delivered by Dr. Suman Sharma, Associate Professor, 

SKIT, Jaipur on Topic: General Algebraic Modeling Systems (GAMS). Dr. Tanuj thanked all 

the guests and speakers for sharing their knowledge and providing insights to participants. 
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Dr. Tanuj then asked the participants to provide feedback for the workshop. He also gave formal 

vote of thanks. He extended a note of thanks to thanks to all without whom this event wouldn‟t 

have been possible. He thanked Dr. Ramesh Kumar Pachar (Principal & Head Research Centre, 

SKIT), Shri Jaipal Meel (Director, SKIT Jaipur), Prof. (Dr.) S. L. Surana (Director Academics, 

SKIT Jaipur), Dr. Sarfaraz Nawaz (HOD, EE Department SKIT), and Dy. Head Mr. Vikas 

Mahala. He expressed thankfulness to the fellow members, and all participants of the 

programme. He thanked all the speakers for their thought-provoking sessions and assured that 

such seminars, workshops and conferences will be held in future for upliftment of the students, 

faculty and participants. He expressed gratefulness to the Institute, all guests, speakers, 

organizers, student volunteers for their support to conduct this virtual workshop. He requested all 

members to come for a group photograph. He thanked all participants and assured everyone that 

the certificates will be given in next couple of days. With this the workshop closure was 

announced. 
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11. SAMPLE SLIDES OF PRESENTATAION 
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12.1 Objective of STTP  

 To understand about importance of simulation and modelling. 

 To provide details about various software used in research and engineering.  

 To provide hands-on-experience of various software 

 To provide coding skills of different software used in engineering applications 

 

12.2 Outcome of STTP 

 Introduction to Optimization toolbox in MATLAB. 

 Introduction to MATPOWER package in MATLAB. 

 Understanding and Hands on experience on PSAT. 

 Introduction to General Algebraic Modelling Systems (GAMS). 

 Introduction and Demonstration Power world simulator. 

 Understanding and Hands on experience on PSCAD. 
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