BITS, PILANI - DUBAI, ACADEMIC CITY, DUBAI
SECOND SEMESTER 2012 — 2013
EEE C417 COMPUTER BASED CONTROL SYSTEMS
COMPRE (CLOSED BOOK)

MAXIMUM MARKS: 80 WEIGHTAGE: 40%
DATE: 04/06/13 DURATION: 180 MINUTES

1. Explain the working of Fibre optic displacement transducer with neat skeich.
Draw the response curve of a later displacement. [7marks]

2. Draw and explain the position algorithm flow chart and derive the relationship
between position and velocity algorithm. [6marks]

3. (i) Explain the design of Leeds and Northup Max-1 system with neat sketch.
[6marks]

(i) Draw the behavior of different feedback control actions for P, Pl and PID.
[2 marks]

4. (i) List the types of valves and briefly explain the working of conventional ball
valve with neat sketch. [Smarks]
(i) Explain the working of Reed Relay with neat sketch. [2marks]

5. Explain in detail about the modeling aspects of kiln automation system in a

cement plant.
[7marks]

6. Using micro C programming, design a micro controller which will convert
parallel input into serial output. [5 marks]

7.(i) Explain briefly about Intel i860 processors and bit slice processors.

[3 marks]
(i) Explain the working of feedback and feed forward control system through
simple water heating control system. [4 marks]
8.()Exptain SCADA architecture with neat sketch. [Smarks]
(ii) List the different types of embedded control systems based on their
applications with examples. [3 marks]

9. (i) With diagram explain the empty slot operation in data communications
between multi processor systems. [Smarks]
(ify Explain the working of optical biosensors [2marks]
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11. (i) Explain two different display methods and scanning in CRT display.

[3 marks]

(i) Define pneumatic actuation and hydraulic actuation. Explain the working

of single acting pneumatic cylinders with neat sketch.

[4 marks]

12.(i) Explain the various levels of distributed control system based on AEG-

Telefunken Log stat.

[3marks]

(i) Draw the complete ladder diagram for the motor control system given in

Figure 1.

Hot

Frsufated Mechanical Lk

DS corress
h Sty

[4 marks]

Nattrat

Disconneck :\\

Electric Relay

Swrftoh
Y\\\ Hoad .
Fagqulie frrdicator
Bulb OfFf
Green
F ihdicator
" Bl OFF

Mo Pover

Conveyor Beilt
Motor

N Power

Wiire Coil
and Steel Core

o

Pushbutton 1

(S1art) Pushibution 2 Emercency
{Stopl Stop

Miokor
Overtoad Relay

Einprighit 202 PR 2 CEeoo, PE

13. Simplify the following and implement the original and simplified equations

with ladder logic. [4 marks]
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#include<reg51.h>

shit sout = POAG; // serial out on PO.O
sbit DO = P1AQ; // parallal input from P1 {D0-D7)
shit D1 = p1AY;

shit D2 = P1A2;

sbit D3 = P1A3;

shit D4 = P1/4;

shit D5 = P1A5;

sbit D6 = P1/6;

shit D7 = P1A7;

inti;

void delay{void); // 1 ms delay
main({})

{

for(i=0;i<8;i++) // rotate loop for 8 times
{

sout = DO; // first bit out

DO = D1; // shift all bits in sequence
D1 =D2;

P2 =D3;

D3 = D4;

D4 = D5;

D5 = D6;

D6 =D7;

delay(); // generate 1 ms delay after each bit shifted
}

}

void delay()

{

intk

for{k=0;k<1000;k++};

}
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(A + B)(A +C) = A+ BC

(A+B) (A+C)

(same)
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i BITS, PILANI - DUBAI, ACADEMIC CITY, DUBAI
/4 SECOND SEMESTER 2012 — 2013
¥ EEE C417 COMPUTER BASED CONTROL SYSTEMS
TEST 2 (OPEN BOOK)

MAXIMUM MARKS: 20 WEIGHTAGE: 20%
DATE: 28/04/13 DURATION: 50 MINUTES

1. Design a micro controller for generating rectangular wave for the time
period of 60 milliseconds and 45 milli sec as Ton & Toff respectively using

C/Assembly language program. [5 marks]

2. Design a micro controller for blinking LED in Port 2 (all eight bits) in
sequence for every one second using C/Assembly language program.

[Smarks]

3. a) Draw the ladder diagram for the XOR gate connected with lighting load.
Use Input switches as A & B (NO or NC). [3marks]

(b) Write down the steps involved in code fusion procedure of a micro
controller. [2 marks]

4. (a) Draw the ladder diagram for the Boolean expression given below.
Q= A+BA+C)+ AC [2.5marks]

(b) Explain, how position algorithm and velocity algorithm responds to shut
down or failure condition. [2.5marks]
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1. #include <reg51.h> // include 8051 register file
sbit pin = P121; // decleare a variable type sbit for P1.1

main{)

{

P1 = 0x00; // clear port

TMOD = 0x09; // initialize timer 0 as 16 bit timer
loop:TLO = OxBF; // load valur 15535 = 3CAFh so after
THO = 0x63; // 50000 counts timer 0 will be overflow
pin = 1; // send high logic to P1.0

TRO = 1; // start timer

while(TF0 == 0) {} // wait for first overflow for 50 ms
TLO = OxCF; // again reload count

THO = Ox8A,;

pin = 0; // now send 0 to P1.0

while(TFO0 == 0) {} // wait for 50 ms again

goto loop; // continue with the loop

! — @"WU

2. #include <reg51.h> > /* Include 8031 /8051 SFR definition header file */
unsigned char num[8] = {O0x01, 0x02, 0x04, 0x08, 0x10, 0x20, 0x40, 0x80 },

void wait (void)
ffor(j=0;j<=500;j++)

void main( )

{

unsigned charj ;

while( 1)
{ * Loop forever */
for(=8;j<=0;j-)
{ /Blink LED 0,1,2,3,4,5,6,7 */

P1 = numlj] ; {* Output to LED Port */
Wait () ;
}

}

} —3(Em7)
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- 3marks

3(b) — 3 major steps about cross complier and emulators [2marks]

4. (a)

(A + BY(A + C) = A + BC

{A+B) (A+C) B

{same)
/ A

= A + BC

[2.5 M]

4(b) Shut down procedure for Position and Velogcity algorithm. [2.5 M]
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BITS, PILANI — DUBAIL, ACADEMIC CITY, DUBAI
SECONDSEMESTER 2012 — 2013
EEE C417 COMPUTER BASED CONTROL SYSTEMS
TEST 1 (CLOSED BOOK)

MAXIMUM MARKS: 25 WEIGHTAGE: 25%
DATE: 10/03/12 DURATION: 50 MINUTES

. (a) Draw the response graph of the P, Pl and PID controller.  [2marks]
(b) Explain about pyrometers and working of automatic optical pyrometers

with neat sketch [?;marks]

. Explain the working principle of Thermistors with neat sketch and its
response graph. [5 marks]

. (1) Explain the about backward chaining expert system. [3 marks}
(ilDraw the total plant hierarchical control system with various levels.

[2marks]

. {i)Explain the working of Fibre optic pressure transducers with neat sketch

and its response graph. I3 marks]

(i) Draw liguid level sensor which measures level of conductive liguid.
[2 marks]

[2 marks]

. (i) Expiain Piezoelectric Bio Sensor.
[3 marks]

(i) Explain feed forward control with neat sketch.
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BITS, PILANI - DUBAL, ACADEMIC CITY, DUBAI
SECOND SEMESTER 2012 — 2013
EEE C417 COMPUTER BASED CONTROL SYSTEMS
Quiz 2 (CLOSED BOOK)

WEIGHTAGE: 7%

MAXIMUM MARKS: 14 |
DURATION: 15 MINUTES

DATE: 16/05/13

. Define Contrast ratio in CRT display [1 mark]
. Name two types of scanning used in CRT applications. [2 mark]
. List out the measure problems exhibit in velocity algorithm [1 mark]
. Define MTBF & MTTR [2 marks]
. Name the DCS systém used for frequent data communications, [1 mark]
. Define HTD in Honey well TDC 2000 syst-em archi-tecture

[1 mark]




7. List at least four quahtatsve parameters of display systems in control systems. [2
marks]

8. List the various video screen selections through keyboard in Leeds & Northup

DCS system [1 mark]

9. Write the modes of working for RTU. [1 mark]

10. List the basic functions of SCADA [tmark]

11. —-——-——-— architecture has program memory and data memory separately.
{1mark]




BITS, PILANI - DUBAIL, ACADEMIC CITY, DUBAI A/; w NS
SECOND SEMESTER 2012 — 2013
EEE C417 COMPUTER BASED CONTROL SYSTEMS M

Quiz 2 (CLOSED BOOK)
MAXIMUM MARKS: 14 WEIGHTAGE: 7%
DATE: 16/05/113 _ ' DURATION: 15 MINUTES
1. Define Contrast ratio in CRT display i1 mark]

Avot T )

2. Name two types of scanning used in CRT applications. [2 mark]
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3. List out the measure problems exhibit in velocity algorithm [1 mark]
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4. Define MTBF & MTTR [2 marks]
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5. Name the DCS system used for frequent data communications. [1 mark]

6. Define HTD in Honey well TDC 2000 system architecture [1 mark]
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7. Listat !east four qualitative parameters of d!splay systems in control systems. [2
marks}
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8. List the various video screen selections through 'keyboard in Léed's.& Northup
DCS system. [1 mark]

S G e
. D

9. Write the modes of working for RTU. [1 mark]

(T(-UG mfde/:)

10. List the basic functions of SCADA [1mark] N
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11. Mg architecture has program memory and data memory separately.
[1mark] '




BITS, PILANI - DUBAI, ACADEMIC CITY, DUBAI
- SECOND SEMESTER 2012 — 2013
/ EEE C417 COMPUTER BASED CONTROL SYSTEMS
Quiz 1 (CLOSED BOOK)

MAXIMUM MARKS: 16 WEIGHTAGE: 8%
DATE: 21/03/1 DURATION: 20 MINUTES

1. Name the sensor which uses colour comparison to detect temperature
[1 mark]

2. Draw the diagram for reflective optical sensor. [1 mark]

3. Explain in short about bit slice processors

[1 mark]

4. Define piezoelectric effect and Name at least four piezoelectric materials.
[2 marks]

5. Name the sensor using surface Acoustic wave for sensing. [1 mark]

8. Write down the correction equation for PiD controlier. [1 mark]




7. The simplest and cheapest form of automatic control which is

used in process control. [1 mark]

8. Name the type of the control used in steam flow versus air flow in boiler. [1 mark]

9. Define Interrupt in micro processors. [1 mark]

10. Define dead time in process control system. [2 marks]

11. Draw the diagram of the LVDT transducer with sample response graph [2
marks]

data transfer preferred in micro

12. To avoid skewing of bits --——-sme-eeeemeee
[1mark]

Processors.

13. Which controller action is called automatic reset? [1 mark]




BITS, PILANT — DUBAI, ACADEMIC CITY, DUBAI
SECOND SEMESTER 2012 - 2013 /JW,M
EEE C417 COMPUTER BASED CONTROL SYSTEMS
Quiz 1 (CLOSED BOOK) (e WY

MAXIMUM MARKS: 16 WEIGHTAGE: 8%
DATE: 21/03/13 DURATION: 20 MINUTES

1. Name the sensor which uses colour comparison to detect temperature.

[1 mark]
@PH O,Q ij{om«}ej\(

2. Draw the diagram for reflective optical sensor. [1 mark]}

3. Explain in short about bit slice processors [1 mark]
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4. Define piezoelectric effect and Name at least four piezoelectric materials.
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5. Name the sensor using surface Acoustic wave for sensing. [1 mark]
Preryo eleedie Lo Semon”
{1 mark]

6. Write down the correction equation for PID controller.

Prp = 1090 +&+ 2 o dr KD

PR kT clt
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7. The simplest and cheapest form of automatic control which is
used in process control, [1 mark]

8. Name the type of the control used in steam flow versus air flow in boiler. [1 mark]

9. Define Interrupt in micro processors. [1 mark]
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10. Define dead time in process control system. [2 marks]
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11. Draw the diagram of the LVDT fransducer with sample response graph [2
marks]
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12. To avoid skewing of bits -&g-g’-‘ﬂ‘-a-fg---— data transfer preferred in micro
processors. [Tmark]
13. Which controlier action is called automatic reset? [1 mark]
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