Scilab Manual for
Control Systems & Electrical Machines
by Dr Lochan Jolly
Electronics Engineering
Thakur College of Engineering & Technology?

Solutions provided by
Dr Lochan Jolly
Electronics Engineering
Mumbai/TCET

March 16, 2026

Funded by a grant from the National Mission on Education through ICT,
http://spoken-tutorial.org/NMEICT-Intro. This Scilab Manual and Scilab codes
written in it can be downloaded from the ”"Migrated Labs” section at the website
http://scilab.in






Contents

List of Scilab Solutions

1

To plot pole zero plot of given system and comment on
stability

To study transient response for given system

To sketch root locus, bode plot and nyquist plot for given
system

To compare open loop and closed loop system.

To use block reduction technique to get the equivalent sys-
tem

To implement state model reduction technique for the given
system

10

12

14

16



List of Experiments

Solution 1.01
Solution 2.02
Solution 3.03
Solution 4.04
Solution 5.05
Solution 6.06

polezeroplot . . . . . . ...
transientresponse . . . . . . .. ... ... ...
stabilityanalysis . . . . . ... ... .. ... ...
systemcomparison . . . . ... ... L
blockreduction . . . . . . ... ... ... ...

statemodel

10
12
14
16



List of Figures

1.1
2.1
3.1
4.1
5.1

6.1

polezeroplot . . . . . . ..o

transientresponse . . . . . . ... ..o oo

stabilityanalysis . . . . . . . ... ... L

systemcomparison . . . . . .. ..o e

blockreduction . . . . . . . . ...

statemodel

11
13
15

17



S T W N

0 -

Experiment: 1

To plot pole zero plot of given
system and comment on
stability

Scilab code Solution 1.01 polezeroplot

//expl find pole zero plot of given transfer
functions

//OS=Windows XP sp3

//Scilab version 5.4.0

//sample values

s=poly (0, 's’);

n=[2+3*xs+4*s~2]; //input numerator of transfer
function

d=[1+s+s"2]; //input denomenator of transfer function

h=syslin(’c’,n/d);

plzr (h);
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Figure 1.1: polezeroplot
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Experiment: 2

To study transient response for
given system

Scilab code Solution 2.02 transientresponse

// 2 To study transient response for given
system1

//OS=Windows XP sp3

//Scilab version 5.4.0

//sample values

s=%s

// (" Enter the value of damping z for under damped
system )

z=0.9

num=1;den =36+2*z*s+s”2;//input numerator and
denomenator of transfer function

TF = syslin(’c’,num,den)//transfer function

// disp (TF)

subplot (131)

t=0:0.1:10;

yl1 = csim(’step’, t, TF);//time response

title (’Underdamped system ’);

plot(t, yi1)

// (" Enter the value of damping z for critically
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damped system ')

z=6

num=1; den

=36+2*xz*s+s”2;

TF = syslin(’c’,num,den)

subplot (132)

t=0:0.1:10;

yl = csim(’step’,
title(’Critically damped system ’);

// (" Enter the value of damping z for over damped

plot(t, y1)
system )
z=20

num=1; den

t,

TF) ;

=36+2*xz*s+s”2;

TF = syslin(’c’,num,den)

subplot (133)

t=0:0.1:10;
yl = csim(’step’, t,

title ('Overdamped system ') ;

plot (t,

y1)

TF) ;
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Figure 2.1: transientresponse
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Experiment: 3

To sketch root locus, bode plot
and nyquist plot for given
system

Scilab code Solution 3.03 stabilityanalysis

//3 To sketch root locus , bode plot and nyquist
plot for given system

//OS=Windows XP sp3

//Scilab version 5.4.0

//sample values

s=%s ;

T=syslin(’'c’ ,25+30*xs+5*s72,168+206*s+89*s " 2+16%s " 3+s
"4);//transfer function

subplot (131)

title(’Bode plot ")

bode(T) // bode plot

subplot (132)

nyquist(T) // nyquist plot

subplot (133)

evans(T); //rootlocus
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Experiment: 4

To compare open loop and
closed loop system.

Scilab code Solution 4.04 systemcomparison

// 4 To compare open loop and closed loop system

//OS=Windows XP sp3

//Scilab version 5.4.0

//sample values
s=%s

z=0.1

num=1;den =36+2%z*s+s”~2;//input numerator and
denomenator of transfer function

TF = syslin(’c’,num,den)//transfer function of
system

disp (TF)

subplot (121)

t=0:0.1:30;

yl = csim(’step’, t, TF);//transisent response

title (’Open Loop system ’);

plot(t, y1)

s=%s

numl=s;denl =1+s;

TF1 = syslin(’c’,numl,denl)

12
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Figure 4.1: systemcomparison

num2=1;den2 =3;

TF2 = syslin(’c’,num2,den?2)
S1=TF1/.TF2

disp(S1)

subplot (122)

t=0:0.1:30;

yl = csim(’step’, t, S1);
title(’Closed Loop system’);
plot(t, yi1)

el

This code can be downloaded from the website wwww.scilab.in

13



CO N O Ut = W

10
11
12

Experiment: 5

To use block reduction
technique to get the equivalent
system

Scilab code Solution 5.05 blockreduction

// 5 To use block reduction technique to get
the equivalent system
// this is is a typical case where for given block

daigram where h3 and h4 form a loop which is in
series to hl and h3 is negative feedback to the
combination

//OS=Windows XP sp3

//Scilab version 5.4.0

//sample values

clc

s=poly (0, s );

ni=[2*s];//input numerator and denomenator of
transfer function

di1=[3+s"2];

hi=syslin(’c’,n1/d1); //transient response

n2=[2];

d2=[s+4];
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« Scilab Console

File Edit Control Applications 2

ZE A0 E B B2 & &0

?aXx

File Brovweser

'sTAdministratw\M

Name ~
My Documents
..... > ..
5 MaTLAE
) My Music
{5 My Pictures
) My Videas

~{ ] ARDO3RUDBO. docx
7] divya.docx
{1 DMOD0o0D.OND
1] pMoooooL.oMD
-.[] DMonnno1 notes
] EE_5551_2.ppk
{71 error.docx
~{ | EXTCPROP_Staff_May14{1}.xlsx
7] FacultETRR. xlsx
~{ ] Intraduction ta Optical Communication. ppbx
7] minate.docx
-] Lecturs 1.ppt
{1 me att.xsx
[T nonlinear ppt
1] optical switch array docx
7] opticalcomm? ppt
~{ ] pritam.docx
7] untitled.dnd

Updaters
1%:20M,E. % 20Atkendance % 206 205ylabus

[] Case sensitive [_] Reqular expression

[x]J

Reduced transfer function =

2
4%s + 104s + 163

3

% &
108 + 3563 + 1873 + 114s

-

4
+ 293 + 23

5

atlable Broveser 28X
Marie | Dime.. | Type | Mishiity
hs nin Tiist local| A
he [ Tlist, local|
=) Ix1|  Double Iocal
h? [ Tlist! local
hes ik Tiist, Iocal
h3 Wik Tiist local
hz ik Tiist, local
nz ix1| Double local
hi ik Tiist] local|
vl 1x301)  Double Iocal
== 10 1x301  Double; local
sl ik Tiist, Iocal
TF2 A Tlist, local
denz Ix1|  Double local
TFL MiA) Tlist, local =
rumz Ix1|  Double local
El [ Tlist! local|
Command History ? A X
I -~ 13/06/2014 09:38:18 -- /i ]
off - 16{07[2014 03142:42 - |
1] 18J07/2014 09 41
B{] - 21]07[2014 09:49:11 - )
+help transfer function
----- help tF
+help pzmap
----- help series
help feedback
11 - 21{07[2014 13:29:00 - |}
help xcos file
----- help tF
~help poly
----- help tF
~help pz
----- help sprintf
help pole
11 - 24{07[2014 11538:46 - |}
+help subplot
..... 1 B
help title: ~

h2=syslin(’c’

n3=[4];
d3=[s+6];

h3=syslin(’c’

nd=[s];
dd=[1+2*s];

h4=syslin(’c’

h5=h3/.h4
h6=h1xhb
h7=h6/.h3
disp (h7,

Figure 5.1: blockreduction

,n2/d2) ;

,n3/d3)

“ e

,n4/d44)

[

”Reduced transfer

function

77)
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Experiment: 6

To implement state model
reduction technique for the
given system

Scilab code Solution 6.06 statemodel

6 To implement

//Scilab version 5.4.0

//

technique for
//OS=Windows XP sp3
//sample values
clc
clear all
s=poly (0, 's’);

X1=[0 1;-6 -5];//X1, X2 X3 represent A B C matrix of

state

X3=[8 1 ]
[n1, n2]

state

space repesentation
X2=[0 ; 1];

size (X1)

I=eye(nl,n2)//identity matrix

X=s*I-X1

phi=inv(X)//inverse of matrix

Y=X3*phi

16
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« Scilab Console

File Edit Control Applications 2

ZE ADO &8 & (X @&

?aXx

File Brovweser

'sTAdministratw\My Documents) v |

Name ~
My Documents
..... > ..
5 MaTLAE
) My Music
{5 My Pictures
) My Videas

E Updaters
1520M E. % 20Atkendance %2085 205y labus
~{ ] ARDO3RUDBO. docx

7] divya.docx
{1 DMOD0o0D.OND

1] pMoooooL.oMD
-.[] DMonnno1 notes

] EE_5551_2.ppk

{71 error.docx
~{ | EXTCPROP_Staff_May14{1}.xlsx

7] FacultETRR. xlsx
~{ ] Intraduction ta Optical Communication. ppbx
7] minate.docx
-] Lecturs 1.ppt

{1 me att.xsx
[T nonlinear ppt

1] optical switch array docx

7] opticalcomm? ppt
~{ ] pritam.docx

7] untitled.dnd

[x]J

[] Case sensitive [_] Reqular expression

Z=Y*xX2

@

The tranfer function representation of system is=

-]

Figure 6.1: statemodel

//sys=tf2ss (Z)

disp(Z,”The tranfer
iS_77)

system
//disp (sys)

function

‘Vatlable Browser 28 x
Wame | Dimen.. Type vislhiliy
sys A, Tiist, Iocal
A A Tist, local
A Tiist, Iocal
fphi A Tiist, local
T 2x2|  Doble local
e 5 1x2 Double| local
= 2] Double] local
£ 22 2x1 Double| local
== Zxz|  Double] local
B nt ix1|  Double Iocal
B |z 1x1|_ Dauble] Tocal
e mt ix1|  Double local
e 2 1x1]  Dauble] local
Coimmaned History ?AX
[1,1s;1i(s~2+1),5/(s72-2)] ]
ss(hl;
lean{ss2tf(sl))
~{Ds, NUM,chi}=ss2tf(sl)
51
g
help size
—-ones(2,4)
nl
n3
n2
1
A
de
A
B
C
b 2
A =
B
A ~

representation of
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