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Vision of the Department

To produce skilled diploma electrical Engineers with high-
quality technical knowledge and ethical values to meet the
needs of industry and society.

Mission of the Department

MI1- To provide a conducive environment that enhances the
technical knowledge of the students by furnishing well-
equipped modern electrical laboratories guided by highly
experienced faculty members and different industrial visits.

M2- To improve leadership quality, managerial skills, social
awareness, and responsibility towards the environment through
different curricular and co-curricular activities.

M3- To give guidance and counseling to students for the growth
of social ethics involves helping them develop a strong sense of
responsibility, empathy, and respect for others.

PROGRAM OUTCOMES (POs)

PO-1: Basic and Discipline specific knowledge: Apply knowledge of
basic mathematics, science and engineering fundamentals and
engineering specialization to solve the engineering problems.

PO-2: Problem analysis: Identify and analyse well-defined engineering
problems using codified standard methods.

PO-3: Design/ development of solutions: Design solutions for well-
defined technical problems and assist with the design of systems
components or processes to meet specified needs.

PO-4: Engineering Tools, Experimentation and Testing: Apply
modern engineering tools and appropriate technique to conduct standard
tests and measurements.

PO-5: Engineering practices for society, sustainability and
environment: Apply appropriate technology in context of society,
sustainability, environment and ethical practices.



PO-6: Project Management: Use engineering management principles
individually, as a team member or a leader to manage projects and
effectively communicate about well-defined engineering activities.

PO-7: Life-long learning: Ability to analyse individual needs and
engage in updating in the context of technological changes.

PROGRAM EDUCATIONAL OBJECTIVES(PEO)

PEO-1: To have a wide range of career options in industries,
government, public sectors, and related areas, providing innovative and
effective solutions.

PEOQO-2: To establish oneself as an entrepreneur, one can contribute to
research & development and pursue higher education in the Electrical
engineering field.

PEO-3: To communicate efficiently & contribute societal needs &
constraints into their professional endeavours including high regard for
legal & ethical responsibilities.

PEO-4: To promote the awareness of green technologies by considering
different environmental aspects and also be able to work in multi-
disciplinary platforms for system optimization.

PROGRAM SPECIFIC OUTCOMES(PSO)

PSO 1: The implementation of basic knowledge to establish, formulate,
and mvestigate various real-time problems of power system
engineering, electrical machines, control systems, and power electronic
systems.

PSO 2: The utilization of knowledge of Electrical engineering and
laboratory skills for testing, operation, and maintenance of electrical
systems.

PSO 3: The application of recent technologies & software for creating,
and simulating different projects related to circuit designs, machine
automation, house wiring, power systems, power electronics, control
systems etc.



LIST OF EXPERIMENTS IN MATLAB SIMULATION
SOFTWARE

1. Introduction to MATLAB programming:

1.1. Functions and operation using variables and arrays.

1.1.1. To learn algebraic, trigonometric and exponential manipulation.
1.1.2. To learn Arithmetic, Relational and Logic operator.

1.2. Matrix formation and its manipulation.

1.3. Vector manipulation:

1.3.1. Use of linspace to create vectors.

1.3.2. To create, add and multiply vectors.

1.3.3. Use of sin and sqrt functions with vector arguments.

1.4. Plotting:

1.4.1. Two dimensional Plots and sub plots

1.4.2. Label the plot and printing.

1.5. Write and execute a file to plot a circle, impulse, step, ramp, sine and cosine
functions. .

2. Introduction to SIMULINK:

2.1. Use of Commonly used blocks, Math operation block and Display block from
SIMULINK library.

2.2. Use of logical and relational operator block.

2.3. Use of Sim-Power system block to use Electrical sources, elements and
Power electronics devices.

2.4. SIMULATION:

2.4.1. Verification of Network theorems. (Any two)

2.4.2. Simulation of a half wave uncontrolled rectifier.

2.4.3. Simulation of 1-phase full bridge controlled rectifier.
2.4.4. Simulation of step-down chopper.



INTRODUCTION TO MATLAB:

The name MATLAB stands for MATrix LAboratory. MATLAB was written
originally to provide easy access to matrix software developed by the
LINPACK (linear system package) and EISPACK (Eigen system package)
projects.

MATLAB is a high-performance language for technical computing. It
integrates computation, visualization, and programming environment.
Furthermore, MATLAB is a modern programming language environment: it
has sophisticated data structures, contains built-in editing and debugging
tools, and supports object-oriented programming. These factors make
MATLAB an excellent tool for teaching and research.

MATLAB has many advantages compared to conventional computer
languages (e.g., C, FORTRAN) for solving technical problems. MATLAB is
an interactive system whose basic data element is an array that does not require
dimensioning. The software package has been commercially available since
1984 and is now considered as a standard tool at most universities and
industries worldwide.

It has powerful built-in routines that enable a very wide variety of
computations. It also has easy to use graphics commands that make the
visualization of results immediately available. Specific applications are
collected in packages referred to as toolbox. There are toolboxes for signal
processing, symbolic computation, control theory, simulation, optimization,
and several other fields of applied science and engineering.

Starting MATLAB: you can enter MATLAB by double-clicking on the
MATLAB shortcut icon on your Windows desktop. When you start
MATLAB, a special window called the MATLAB desktop appears. The
desktop is a window that contains other windows. The major tools within or
accessible from the desktop are:

o The Command Window
The Command History
The Workspace
The Current Directory
The Help Browser
The Start button

0 O O O O
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Fig:1 The graphical interface to the MATLAB workspace

When MATLAB is started for the first time, the screen looks like the one that
shownin the Figure 1.1. This illustration also shows the default configuration of
the MATLAB desktop. You can customize the arrangement of tools and

documents to suit your needs. Now, we are interested in doing some simple

calculations. We will assume that you have sufficient understanding of your
computer under which MATLAB is being run. You are now faced with the

MATLAB desktop on your computer, which contains the prompt (>>) in the
Command Window.

PROCEDURE:-

Open MATLAB

Open new M-file 21
Type the program

Save in current directory

Compile and Run the program
For the output see command window\ Figure window




EXPERIMENT NO.: 1(a)

AIM OF THE EXPERIMENT: Write a MATLAB script for solving the
algebraic equation ‘x2 — 12x + 35=0".

SOFTWARE REQURIED:
1. MATLAB R2018a.

THEORY:
Algebric functions:
solve(eqn, x) :

If eqn is an equation, solve(eqn, x) solves eqn for the symbolic variable x. Use
the == operator to specify the familiar quadratic equation and solve it using solve.

Syntax:

S = solve(eqn,var)

SCRIPT :

>>eqn = x2-12*x+35==0 ;
>> s= solve(eqn);

>> disp(s(1));

>> disp(s(2));

Conclusion:


https://in.mathworks.com/help/symbolic/solve.html#d120e166754

EXPERIMENT NO.: 1(b)

AIM OF THE EXPERIMENT: Write a MATLAB script to perform
trigonometric manipulation by using trigonometric functions.

SOFTWARE REQURIED:-
1. MATLAB R2018a.

THEORY:

Trigonometric functions:

The trigonometric functions in MATLAB calculate standard trigonometric values
in radians or degrees.

Functions uses
sin() Sine of argument in radians
sind() Sine of argument in degrees
cos() Cosine of argument in radians
cosd() Cosine of argument in degrees
tan() Tangent of argument in radians
tand() Tangent of argument in degrees
csc() Cosecant of input angle in radians
cscd() Cosecant of argument in degrees
sec() Secant of angle in radians
secd() Secant of argument in degrees
cot() Cotangent of angle in radians
cotd() Cotangent of argument in degrees
deg2rad() Convert angle from degrees to radians
rad2deg() Convert angle from radians to degrees
SCRIPT:
>> X=pi;
>>a=sin(x)

>>b=co0s(x/2)
>>c=tan(x/4)
>>d=sin (x/2+x/6)

Conclusion:



EXPERIMENT NO.: 1(c)

AIM OF THE EXPERIMENT: Write a MATLAB script to find the value of
e10 using exponential function.

SOFTWARE REQURIED:-
1. MATLAB R2018a.

THEORY:
Exponential Functions:
Syntax :

y = exp(x)

This function returns the exponential e* for each element in array x.

SCRIPT:
>>x=10;
>>y=exp(X)

Conclusion:



EXPERIMENT NO.: 2(a)

AIM OF THE EXPERIMENT: Write a script to perform different arithmetic
operations using MATLAB software.

SOFTWARE REQURIED:
1. MATLAB R2018a.

THEORY:

The basic arithmetic operators used in MATLAB are listed below:

Operators Uses
+ Addition
- Subtraction
* Multiplication
/ Division
A Power
SCRIPT:
a=5;
b=10;
r=a+b
s=a-b
t=a*b
u=a’b
v=a"3

Conclusion:



EXPERIMENT NO.: 2(b)

AIM OF THE EXPERIMENT: Write a script to compare two numbers using
MATLAB software.

SOFTWARE REQURIED:
1. MATLAB R2018a.

THEORY:
The relational operators used in MATLAB are listed below:

Operators Uses
= Determine equality
~= Determine inequality

> Determine greater than

>= Determine greater than or equal to
< Determine less than

<= Determine less than or equal to

SCRIPT:

a= input( ‘Enter the 1¥' number’ )
b= input( ‘Enter the 2" number’)
if (a>b)

fprintf(‘%d is larger\n’ ,a);

else

fprintf(‘%d is larger\n’ ,b);

end

Conclusion:


https://in.mathworks.com/help/matlab/ref/eq.html
https://in.mathworks.com/help/matlab/ref/ne.html
https://in.mathworks.com/help/matlab/ref/gt.html
https://in.mathworks.com/help/matlab/ref/ge.html
https://in.mathworks.com/help/matlab/ref/lt.html
https://in.mathworks.com/help/matlab/ref/le.html

EXPERIMENT NO.: 2(c)

AIM OF THE EXPERIMENT: Write a script using logical operators in
MATLAB software.

SOFTWARE REQURIED:
1. MATLAB R2018a.

THEORY:
The basic logical operators used in MATLAB are listed below:

Operators | Uses
&& Logical AND operations between two expressions / statements
I Logical OR operations between two expressions / statements
& Find logical AND
~ Find logical NOT
| Find logical OR
Xor Find logical exclusive-OR
all Determine if all array elements are nonzero or true
any Determine if any array elements are nonzero
find Find indices and values of nonzero elements
islogical | Determine if input is logical array
logical Convert numeric values to logicals
true Logical 1 (true)
false Logical 0 (false)
SCRIPT:

a= input( ‘Enter the 1¥' number’ )

b= input( ‘Enter the 2"¢ number’)

if (a>0 && b>0)

disp(‘Both the numbers are positive integers’);
else

disp(‘Both the numbers are not positive integers’);
end

Conclusion:


https://in.mathworks.com/help/matlab/ref/and.html
https://in.mathworks.com/help/matlab/ref/not.html
https://in.mathworks.com/help/matlab/ref/or.html
https://in.mathworks.com/help/matlab/ref/xor.html
https://in.mathworks.com/help/matlab/ref/all.html
https://in.mathworks.com/help/matlab/ref/any.html
https://in.mathworks.com/help/matlab/ref/find.html
https://in.mathworks.com/help/matlab/ref/islogical.html
https://in.mathworks.com/help/matlab/ref/logical.html
https://in.mathworks.com/help/matlab/ref/true.html
https://in.mathworks.com/help/matlab/ref/false.html

EXPERIMENT NO.: 3(a)

AIM OF THE EXPERIMENT: Write a script for creation of matrix in
MATLAB software.

SOFTWARE REQURIED:

1. MATLAB R2018a.

THEORY:

All MATLAB variables are multidimensional arrays, no matter what type of data.
A matrix is a two-dimensional array often used for linear algebra.

Array Creation:

Specific set of data are arranged as elements in a matrix using a set of square
brackets (].....]).

A single row of data has spaces or commas (,) in between the elements and
semicolon (;) is used to separate the rows.

Matrix of all zeros can be created by function zeros(m,n).

Matrix of all ones can be created by function ones(m,n).

Matrix of random numbers can be created by function rand(m,n).

(Where m X n is the dimension of matrix)

SCRIPT:
a=1[1,2,3;11,10,15;1,0,4]
b= zeros(2,3)

C:

ones(2,2)

d=rand(3,1)

Conclusion:



EXPERIMENT NO.: 3(b)
AIM OF THE EXPERIMENT: Write a script to find transpose, inverse and

1 2 3
determinant of matrixa=[11 10 9]

8 7 6
SOFTWARE REQURIED:

1. MATLAB R2018a.

THEORY:

e [f A is a matrix then transpose of the matrix can be found by A’.
¢ inv() function is used to find inverse of a matrix.
e det() function is used to find determinant of a matrix.

SCRIPT:
a=1[1,2,3;11,10,9;8,7,6]
b=a

c =inv(a)

d = det(a)

Conclusion:



EXPERIMENT NO.: 3(c)

AIM OF THE EXPERIMENT: Write a script for addition, subtraction,
multiplication division of two matrixes using MATLAB software.

SOFTWARE REQURIED:
1. MATLAB R2018a.

THEORY:
e MATLAB allows to process matrixes using arithmetic operators (‘+’, *-’,

“*2_¢/”) or functions.

SCRIPT:

a=[1,2,3;4,5,6;,7,8,9];

b=1[4,6,9;3,3,1;4, 11, 15];

w=atb

x=a-b

y=a*b

z=a/b

Conclusion:



EXPERIMENT NO.: 4(a)

AIM OF THE EXPERIMENT: Write a MATLAB script for creating two
vectors using linspace function and perform addition and multiplication
operations of the two vectors.

SOFTWARE REQURIED:
1. MATLAB R2018a.

THEORY:

e Row vector can be created by using linspace() function. This function takes
3 arguments i.e. initial limit, final limit and no. of elements. If no of
elements is not specified then by default 100 elements are created.

e MATLAB allows to process vectors using arithmetic operators (‘+°, -,
“#2¢/’) or functions.
e For element to element multiplication ‘.*’ is used between two vectors.

SCRIPT:

a= linspace(1,10,5)
b=linspace(2,25,5)
x=a+b

y=a.*b

z=a*b’

Conclusion:



EXPERIMENT NO.: 4(b)

AIM OF THE EXPERIMENT: Write a MATLAB script for using sin and sqrt
functions with vector arguments.

SOFTWARE REQURIED:
1. MATLAB R2018a.

THEORY:

e sqrt(X) returns the square root of each element of the array X. For the
elements of X that are negative or complex, sqrt(X) produces complex
results.

¢ sin(X) returns the sin of each element of the array X in radian.

SCRIPT:

a=[1,4,9, 16, 25, 28]
b= sqrt(a)

x= [0, p1/2, pi/4, pi]
y=sin(X)



EXPERIMENT NO.: 5(a)

AIM OF THE EXPERIMENT: Write a MATLAB script to plot sine and cosine
functions and label it.

SOFTWARE REQURIED:
1. MATLAB R2018a.

THEORY:

e plot(x,y) function is used to plot 2-D graphs. Where x is the x-axis variable
and y is the y-axis variable.

e xlabel(‘text’) and ylabel(‘text’) are used to label the x-axis and y-axis
respectively.

o Title(‘text”) function is used to label the title of 2-D graph.

SCRIPT:
a=linspace(0,pi*4);
b=sin(a);

c=cos(a);

plot(a,b);

plot(a,c);

hold off

xlabel(‘Time Period’);
ylabel(‘Amplitude’);

title(‘sine and cosine function’);



SIMULATION OUTPUT:

Sine and Cosine Function
sy T, _/‘_‘—.

4 o F

0.2 \ i
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Time Pericod

Conclusion:
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EXPERIMENT NO.: 5(b)

AIM OF THE EXPERIMENT: Write a MATLAB script to subplot sine, cosine
and tangent functions.

SOFTWARE REQURIED:
1. MATLAB R2018a.
THEORY:
e subplot(m,n,p) function is used to divide the graph into m X n grids.
Where, m=no. of rows
n=no of columns
p= position of the grid
SCRIPT:
a=linspace(0,2*pi,50);
x=sin(a);
y=cos(a);
z=tan(a);
subplot(2,3,1);
plot(a,x);
xlabel(‘t’);
ylabel(‘sint’);
label(‘sine plot’);
subplot(2,3,3);
plot(a,y);
xlabel(‘t’);
ylabel(‘cost’);
label(‘cosine plot’);
subplot(2,3,5);
plot(a,z);



xlabel(‘t’);

ylabel(‘tant’);
label(‘tan plot’);
SIMULATION OUTPUT:
3 r iine plot
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EXPERIMENT NO.: 6(a)

AIM OF THE EXPERIMENT: Write a script to plot a circle with centre at
point (5,7) and radius 2 ,by using MATLAB software.

SOFTWARE REQURIED:
1. MATLAB R2018a.
THEORY:

For any point (x,y) on the circle with centre at (a,b)
x =rcosf +a / ‘m
y =rsinf +b @ /
Where, r is the radius of the circle and 6 angle varies from 0 to 2.

SCRIPT:

=2;

theta= linspace(0,2*pi);
x=r1 * cos(theta) + 5;

y=r1 * sin(theta) + 7;

plot(x,y);
title(“circle plot’);
SIMULATION RESULT:
5 I___I:irl:h? plot__ ‘
85 / .
st / \
i R / 4

Conclusion:



EXPERIMENT NO.: 6(b)
AIM OF THE EXPERIMENT: Write a script to plot an unit Ramp function by

using MATLAB software.
SOFTWARE REQURIED:

1. MATLAB R2018a.
THEORY:

The unit Ramp signal is denoted by r(t)

e Itis defined as r(t) = {t, t=0 and 0, t<0
e Area under unit ramp is unity.

r(f)

.

[0 for f<O

‘;Imzlr for t=0

=

SCRIPT:
x=linspace(0,100)

y=1*x;

plot(x,y);

xlabel(‘t’);

ylabel(‘r(t)’);

title(‘Ramp function plot’);

Ramp function



SIMULATION RESULT:

Ramp function plot
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EXPERIMENT NO.: 6(c)

AIM OF THE EXPERIMENT: Write a script to plot a unit Step function by
using MATLAB software.

SOFTWARE REQURIED:
1. MATLAB R2018a.
THEORY:

e A function that increases or decreases abruptly from one constant value to
another is called as Step function.

Unit step

(0if 0>x

F@O=11 x=0

x—

e heaviside( x ) function in MATLAB evaluates the Heaviside step function

(also known as the unit step function) at x . The Heaviside function is a
discontinuous function that returns 0 for x <0,

1/2 for x =0,
and I forx>0.

SCRIPT:

x=linspace(-10,20);

y=heaviside(x);

plot(x,y);

xlabel(‘t”);

ylabel(‘r(t)’);

title(‘Step function plot’);



SIMULATION RESULT:

12

0.8

0.6

f(x)

0.2r

Step function plot

Conclusion:

25




EXPERIMENT NO.: 6(d)

AIM OF THE EXPERIMENT: Write a script to plot an Impulse, unit step and
ramp functions by using MATLAB software.

SOFTWARE REQURIED:
1. MATLAB R2018a.
THEORY:

An ideal impulse function is a function that is zero everywhere but at the origin
the amplitude is infinite.

0,.n=0

L |

[1 , H
‘5[11]31

¢ A function that increases or decreases abruptly from one constant value to
another 1s called as Step function.

Unit step

(0if 0>x

F@O=11 x=0

x—>
e The unit Ramp signal is denoted by r(t)

o Itis defined as r(t) = {t, t>0 and 0, t<0
o Area under unit ramp is unity.



sz{{} for <0
t for t=0

=~

Ramp function

SCRIPT:

t=(-1:0.01:1)

impulse = t==0;

unitstep = t>=0;

ramp = t.*unitstep;
plot(t,[impulse unitstep ramp])
SIMULATION RESULT:
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Conclusion:
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INTRODUCTION TO SIMULINK

Simulink is a block diagram environment for multi-domain simulation and
Model-Based Design. It supports system-level design, simulation, automatic code
generation, and continuous test and verification of embedded systems. Simulink
provides a graphical editor, customizable block libraries, and solvers for
modeling and simulating dynamic systems. It is integrated with MATLAB,
enabling you to incorporate MATLAB algorithms into models and export
simulation results to MATLAB for further analysis.
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Step-1:

Start MATLAB from the MATLAB toolstrip, click the Simulink button %@ o
open the Simulink editor.

Step-2:
Click the Blank Model template to open the Simulink editor.
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From the Simulation tab, select Save > Save as. In the File name text box, enter
a name for your model. For example, simple model. Click Save. The model is

saved with the file extension .slx.

Step: 4

Open Simulink Library Browser

Simulink provides a set of block libraries, organized by functionality in the

Library Browser. The following libraries are common to most workflows:

Continuous — Blocks for systems with continuous states

Discrete — Blocks for systems with discrete states

Math Operations — Blocks that implement algebraic and logical equations

Sinks — Blocks that store and show the signals that connect to them

Sources — Blocks that generate the signal values that drive the model

()]

From the Simulation tab, click the Library Browser button ¥4
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1. Set the Library Browser to stay on top of the other desktop windows. On the

Simulink Library Browser toolbar, select the Stay on top butt0n|i|. To
browse through the block libraries, select a category and then a functional area
in the left pane. To search all of the available block libraries, enter a search

term.
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Step: 4
Add Blocks to a Model
To start building the model, browse the library and add the blocks.
Step: 5
Connect Blocks
Connect the blocks by creating lines between output ports and input ports.
Step: 6
Add Signal Viewer
To view simulation results, connect the first output to a Signal Viewer.
Step: 7

Run Simulation
After you define the configuration parameters, you are ready to simulate your
model.

In the Simulation tab, set the simulation stop time by changing the value in the
toolbar.
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e The default stop time of 10.0 is appropriate for this model. This time value
has no unit. The time unit in Simulink depends on how the equations are
constructed. This example simulates the simplified motion of a car for 10
seconds — other models could have time units in milliseconds or years.

e To run the simulation, click the Run button @ )

e The simulation runs and produces the output in the viewer.

4 Viewer. Scope — [ >

File Teoecls View Simulation Help o
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EXPERIMENT NO.: 7(a)

AIM OF THE EXPERIMENT: Study Commonly used blocks, Math operation
block , Relational operator and Display block from SIMULINK library.

SOFTWARE REQURIED:

1. MATLAB R2018a.
2. Simulink Editor Toolbox

THEORY:

Commonly Used Blocks are used to list a lot of blocks which are usually used.
Double-click on the Commonly Used Blocks icon in the main Simulink window
to bring up the Commonly Used window.

|
O
X

HE Sirmulink Library Browser

w

L= Enter sezarch fes z'-l‘}_-“ - Ii}f - = * 4= @
SimulinkfCommenly Used Blocks

[ Sialink P
Commenty Used Blocks )E D ¥ convert Ir
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Lookup Tables zl
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Madil Verification Integraton
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Slgnal Routing Grawnd Inl Integrater Legical
Sinks Operator
SOUNCES
User-Defined Funclions * )@ B
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Contral System Toalbox

Data Acgutsitian Toolbox Saturation Scope Subsystem Sum
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Bus Creator
The Bus Creator block combines a set of signals into a bus.

Bus Selector

The Bus Selector block outputs a specified subset of the elements of the bus at its
input. The block can output the specified elements as separate signals or as a new
bus.



Constant
The Constant block generates a real or complex constant value. The constant

output value is displayed in the middle of the block, with a default value of 1.
In order to examine these blocks, create a new model window (select New from
the File menu in the Simulink window or hit CtrI+N).

To use this block, drag it from the Commonly Used Blocks window into your
new model window.

}ﬁ untitled * - Sirmulink acadamic use = =) X
File Edit View Display OHagram  Simulation  Analysis Code Tooks Help
j A e — Sz flervl|
E-o-a8 G -E-eg® P = Pyl (fom | 7|
titled
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Y
Ed
L)
- o
([ Constant
[}
»

Peady 100% WarlableStepauto

To change the constant output value, double-click on the block in your model
window to bring up the following dialog box.

E‘ Block Parameters: Constant x

Constant

Output the constant specified by the 'Constant value' parameter. If
'‘Constant value' is a vector and ‘Interpret vector parameters as 1-D' is on,
treat the constant value as a 1-D array. Otherwise, output a matrix with
the same dimensions as the constant value,

Main  Signal Attributes
Constant value:

1

[v| Interpret vector parameters as 1-D
| Sample time:
Z |Inf

|9 Cancel Help Apply

Change the constant value field from 1 to some other value, say, 5, and close the
dialog box. Your model window will reflect the update by displaying a 5 in the
middle of the constant block.



Data Type Conversion

The Data Type Conversion block converts an input signal of any Simulink data
type to the data type you specify for the Output data type parameter. The input
can be any real- or complex-valued signal.

Delay

The Delay block delays an input u according to the Delay length parameter, which
you specify on the dialog box, or a delay length that a signal supplies to the input
port. This block is equivalent to the z-1 discrete-time operator.

Demux, Mux

The Mux (Multiplexer) block is used to combine two or more scalar signals into
a single vector signal. Similarly, a Demux (Demultiplexer) block breaks a vector
signal into scalar signal components. The number of vector components must be
specified in each case.

Discrete-Time Integrator

This is the discrete time approximation of a continuous-time integrator. The
approximation method can be specified as well as the initial condition and
saturation limits.

Gain
The Gain block multiplies the input by a constant value (gain). The input and the
gain can each be a scalar, vector, or matrix.

Ground

The Ground block connects to blocks whose input ports do not connect to other
blocks.

Inl
Inport blocks are the links from outside a system into the system.

Integrator

The output of the Integrator is the integral of the input. An initial condition can
be specified, as well as saturation limits.

Logical Operator

The Logical Operator block performs the specified logical operation on its inputs.
An input value is TRUE (1) if it is nonzero and FALSE (0) if it is zero.

Outl
Outport blocks are the links from a system to a destination outside the system.

Product
By default, the Product block outputs the result of multiplying two inputs: two
scalars, a scalar and a nonscalar, or two nonscalars that have the same dimensions.

Relational Operator



By default, the Relational Operator block compares two inputs using
the Relational operator parameter that you specify. The first input corresponds
to the top input port and the second input to the bottom input port.

Saturation

The Saturation block imposes upper and lower limits on an input signal.

Scope
The Scope block displays inputs signals with respect to simulation time.

Subsystem

A Subsystem block represents a subsystem of the system that contains it.
The Subsystem block can represent a virtual subsystem or a nonvirtual
subsystem.

Sum

The Sum block performs addition or subtraction on its inputs. This block can add
or subtract scalar, vector, or matrix inputs. It can also collapse the elements of a
signal.

Switch

The Switch block passes through the first input or the third input based on the
value of the second input. The first and third inputs are called data inputs. The
second input is called the control input.

Terminator
Use the Terminator block to cap blocks whose output ports do not connect to
other blocks.

Vector Concatenate
The Concatenate block concatenates the signals at its inputs to create an output
signal whose elements reside in contiguous locations in memory.

MATH OPERATOR BLOCK

1. Output absolute value of input

- N ul p

2. Add or Subtract the inputs



3. Multiply or Divide

Relational Operator:

By default, the Relational Operator block compares two inputs using
the Relational operator parameter that you specify. The first input corresponds
to the top input port and the second input to the bottom input port.

== ")
Helational
Operator
SIMULATION:
Mathematical Operation:
Y 2 ; t ——»
Sine Wave- W hd ath Integrator ' - h.ﬂa.th Display
Function Drivide Function
1
Constant
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EXPERIMENT NO.: 8

AIM OF THE EXPERIMENT: Design & Verify Superposition theorem using
Simulink Editor toolbox.

SOFTWARE REQURIED:

1. MATLAB R2018a.
2. Simulink Editor

THEORY:

CIRCUIT D];}FRA. M:

rZ Rri

Fig- 5.1 Both Voltage Sources are acting (V,&V;) Fig - 5.2 Voltage Source V, is acting alone

R1 R2

VWWA— 1WA

+
wE
R3 T

Fig - 5.3 Voltage Source V;is acting alone

SIMULATION:

. _Av/\/\,_- . a—N AN —
Continuous | J
82 ohms4 100chms2

powergui ﬂT_ 15V1 :J_
47 ohms2 T Vs
q

Current Measurement2
Display2

Fig.1: Circuit diagram when v,£0& V0




e AAA—s . AN~
82 ohmsi1 100 ohms1
| 47 ohms1
:-Il-_‘ 15v2 1
C tM t1
Disl;}rar;n easuremen E
Fig.2: Circuit diagram when V,#0& V,=0
————"\AN— 1 —’\/\/\;—'—J
82 ohms2 100 ohms3 d_
47 ohms3 % T HIVS
D?;:r;fant Measurement3 E
]
Fig.3: Circuit diagram when v, =0& V,#0
OBSERVATION:
WHEN WHEN
PARAMETERS BOTH Vi#0 &
Vi#0& Va0 | V0
) @)

WHEN
Vi=0&
V#£0

(I2)

Current through R3 (Theoretical
Values)

Current through R; (Practical Values)

CONCLUSION:




EXPERIMENT NO.: 9

AIM OF THE EXPERIMENT: Design & Verify Thevenin’s’ theorem using
Simulink Editor toolbox.

SOFTWARE REQURIED:

1. MATLAB R2018a.
2. Simulink Editor

THEORY:

Thevenin’s Theorem: Any linear, bilateral network having a number of
voltage, current sources and resistances can be replaced bya simple equivalent
circuit consisting of a single voltage source in series with a resistance, where the
value of the voltage source is equal to the open circuit voltage and the resistance
is the equivalent resistance measured between the open circuit terminals with all
energy sources replaced by their ideal internal resistances.

WA WA R, R,
' “VWWW VW A
e " ) é
3 -
"(' R,
B T
B

8.1 CIRCUIT DIAGRAM:

Fig-8.1 Measurement of Vruor Voc Fig — 8.2 Measurement of Rru

RTH

V.

+

L.

Fig — 8.3 Measurement of I, (I.= Vruor Voc/ Rru+Ry)

SIMULATION:
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-
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!
—

Voltage Measurementl

Fig.1: Measurement of V

RTH =

=L
i

100 ohms2

Display3

RL = 100 ohms3

VTH = 9.698 V3 L

Current Measurefentl

Fig.1: Measurement of I

OBSERVATION:

5858

Display1

Parameters

Theoretical Values

Practical Values

I

CONCLUSION:




EXPERIMENT NO.: 10

AIM OF THE EXPERIMENT: Design and simulate uncontrolled half wave
rectifier by using Simulink Editor.

SOFTWARE REQURIED:

3. MATLAB R2018a.
4. Simulink Editor

THEORY:

» Half-wave rectifiers only allow one half-cycle (positive or negative half-
cycle) of the AC voltage through and will block the other half-cycle on
the DC side, as seen below.

> But the diode is only part of it —a complete half-wave rectifier circuit
consists of 3 main parts:

o A transformer
o A resistive load

o A diode

‘ + l/ | (Pulsating)
AC ) Diode DC OUtpUT_

~
—»

h - =
I|
",

: /
Primary — ~Secondary
Transformer

Figure - 3

» AC voltage is applied to the primary side of the step-down transformer and
we will get a low voltage at the secondary winding which will be applied
to the diode.

» During the positive half cycle of the AC voltage, the diode will be forward
biased and the current flows through the diode. During the negative half
cycle of the AC voltage, the diode will be reverse biased and the flow of


https://www.electrical4u.com/what-is-transformer-definition-working-principle-of-transformer/

current will be blocked. The final output voltage waveform on the
secondary side (DC) is shown in the below figure.

o
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] ! 1 I i )

n o 3n ks 5n b
PROCEDURE:
» Open MATLAB and then open Simulink using the simulink icon on
MATLAB.

» Create a blank model.

» Click on the library browser icon on Simulink recently created model.

» From the library browsers, search all the components required to design
the full wave rectifier circuit and add them to the model.



SIMULATION:

Continuous
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OUTPUT:

CONCLUSION:



EXPERIMENT NO.: 11

AIM OF THE EXPERIMENT: Design and simulate 1-¢ controlled full wave

rectifier by using Simulink Editor.
SOFTWARE REQURIED:

1. MATLAB R2018a.
2. Simulink Editor

THEORY:

» A full wave rectifier however uses both the positive and negative parts of

the AC wave to rectify. Again in this case we use switches with gate pulses
to be used as the firing angles of the rectified output.

All four devices used are thyristors. The turn-on instants of these devices
are dependent on the firing signals that are given. Turn-off happens when
the current through the device reaches zero and it is reverse biased at least
for duration equal to the turn-off time of the device specified in the data

sheet.

In positive half cycle thyristors T1 & T2 are fired at an angle o .

When T1 & T2 conducts Vo =Vs
Io=Vo/R= Vs/R

In negative half cycle of input voltage, SCR's T3 &T4 are triggered at an
angle of (m+a). Here output current & supply current are in opposite

direction. T3 & T4 becomes off at 2.
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» Open MATLAB and then open Simulink using the simulink icon on

MATLAB.
Create a blank model.

>

» Click on the library browser icon on Simulink recently created model.

» From the library browsers, search all the components required to design
the full wave rectifier circuit and add them to the model. The required
components are: Pulse generator (1 no.), Detailed Thyristors (4 no.s),
voltage measurement (2 no.s), series RLC load (1 no.), scope (1 no.), AC
voltage source (1 no.), powegui (1 no.).

» Connect all the 4 thyristors in bridge configuration as shown in the figure.
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>
>

Pulse generator is connected to the input pin g of the thyristors.

Connect the positive side of the AC source between the two serially
connected diodes and the negative side to other serially connected diodes
as shown in the figure below.

After the source is connected we also need a ground to complete the circuit.
Double click on the RLC branch and from the parameters block select the
resistor branch only and connect it as load in the circuit.

powergui is a block which is the essentially required in Simulink to run an
electronic circuit.

Connect one of the voltage measurement block across the load resistor as
are basically interested in measuring and viewing the voltage waveform
across the load resistor.

Another voltage measurement block is connected across the input source.
These two voltage measurement block outputs are connected at the input
ports of oscilloscope to visualize the waveform.

Set the parameters of pulse generator.

Run the model by pressing the run button.

Double click on the scope to view the waveform.

SIMULATION:

I G T

Fig: Full wave bridge rectifier circuit designed in Simulink editor.

RESULT:
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Figure: Input and Output waveforms of full wave bridge rectifier.

CONCLUSION:



EXPERIMENT NO.: 12

AIM OF THE EXPERIMENT: Design and simulate step-down chopper by
using Simulink Editor.

SOFTWARE REQURIED:

1. MATLAB R2018a.
2. Simulink Editor

THEORY:

A Step-down chopper is a static device that step downs its DC input voltage. The
value of average output DC voltage of this chopper is less than that of its fixed
DC input source voltage. This type of chopper is more common.

Switch L

X (P06 —

VS i Diode cC R
SIMULATION:
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OUTPUT:

CONCLUSION:
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