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COMPI'TER CONTROL OF

PROCESS
PaPer : lE 712

Fl.ttl Marks : 100

Time : Three hours

The figures ln the margln lndlcate
full marks tor the questlons,

Answer dng fiae Etestions taking at least tuto
questions from each grouP.

GrouP'A
Draw and exPlain with schematic
diagram of a tYPical SCADA system
general layout and the basic SC,^^DA

communication toPologies. 10

List and explain the network components
of an integrated control system (ICS).

10

Explain the aspect system technologr
for distributed control system. 5

Describe the characteristics of Field Bus.
5

Draw the ladder configuration for the
following gates :

(t) OR gate

Contd.

(a)

(b)

(a)

(b)

1.

2.

(c)



(a)

(b)

(ii) AND gate

triiil NOR gate

(iu) NAND gate 
1n

(u) XOR gate

What is the relationshiP between

fr..-"ni"tt level, the response time' d1?

quantity and comPlexitY ? r\r

Write a short note on (i) OSI model and

;;;;;;;t now or inrormation and

Arf *t* *."t:m structure ' forward and

baclorard chaining'

Prepare a ladder diagram to implement

the control funcuon as per description

below'

The elevator employs a platform T.*ol"
;;i;;o and iown' The globai obje-ctl.e

;"'il 
-r'itren 

ttte uP button is Pushed'

the platform carnes something to the up

t""i io", and when the DOWN button'ls

ilil the Platform carries something

io the down position The followtng

ft"..a*u,t specifications define the

.q.tiPm..tt used in the elevator :

(a)
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Ml (For up motlon)

OE Ls2(DowN)

M2 (For dourn motionl

Output Elements
Ml - Motor to drive the platform uP
M2 - Motor to drive the platform down

Input Elements

LSI - NC limit switch to indicate UP position
LS2 - NC limit switch to indicate DOWN position
START - NO push button for START
STOP - NO push button for STOP
UP-NO push button for UP command
DOWN-NO push button for DOWN command

The following narrative description
indicates the required sequence of events
for the elevator system :

(1) When the START button is Pushed,
the Platform is driven to down
position

START

O
PB1

O
UP

o{f
$

STOP

O
P82

O
DOl^/N

rs1 (uPl
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(b)

(t\ When the STOP button is Pushed'\'t 
tt'r" putrotm is halted at whatever

poiiilo" it occuPies at that time

t3r When the UP button is Pushed' the

olatform if it is not in downwaro

;;;;;' is driven to the uP Position

a\ When the DOWN button is Pushed'\.r' 
;;;;; ir it is not in uPward

;;,-;", is driven to the down

oosition' 10

Explain the oPeration
PLC ladder diagram
button is Pressed (iiJ

pressed.

of ttre following
when (i,) START
STOP button is

i0

Ladder diagram
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5.

GrouP-B

(a) For the following system,

(OPen looP transfer
z-domain :

find the OLTF

function) in
6

Where

(b)

'I 
- a-J'

ZoH ='-- and z=etr
s

What are the different algorithms used

for implementation of analog
controllers ? Derive the algorithms for

PID controller using backward
rectangular rule for integration' 7

Derive the difference equation of u(k)
vs. eft/ for PID Control using trapezoidal
rule for integration tem. Find the
change in output at third sample for

the following data : Kp = 2 , T =O'4 sec 
'

reset time = 2 sec-r, derivative time = 6 seq

er=\, ez=2 and et=3' 7

I
G^=+,

(c)
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6. @) State initial value theorem (IVT) ano

final value theorem (FVT) for Z-

transformation' Find the final value of

/(k) using FVT for a given function

,d=%.,
lz - l)\22 - 0'4162 + o'208 |

the Z-transformation' find

/ r \k

'(k)={:\ 
ror k = o'1'2'3'"'

' |z) 
6

(c) Using inverse Z-transformation'

-'I z\ 7lz'- lz
x(k) when X\z)=;t-r.3;4

k =o,I,2,3''.'

7 . (a) Derive the generalized equation of a

controller for a digital control "y".:tt.
Using thrs equation' derive Deadbe'at

controller algorithm' 12

(b) Using

X(z) when

find

f o,r

7

6
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(b) Determine Deadbeat controller
parameter when transfer function of a
digital control system is represented as

o-1r.,_ oos-(z+o.s) 
.

''' (z-O'9)\z' -l.lz +O.24)

input is a step function.
output of the system.

8. Write a short note on ang tour of tlne
following : 4x5 =20

(a) Advantages of digital control system
over conventional control system

(b) Stabilily of discrete data system

(c) Signal discretization technique

(d) Jury's stability test

(e) Pole placement controller.

7

Alsoand . the
Iind the

I

i
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