સ્કીલડેવલપમેન્ટ કમિટી
અભ્યાસક્રમનુંમાળખું 
અભ્યાસક્રમનું નામ –ઓટોમેશન યુઝિંગ એડવાન્સPLC 
પ્રમાણપત્ર પ્રદાનકર્તા - ટેકનિકલ પરીક્ષા બોર્ડ/ જી.કે.એસ. ગાંધીનગર
અભ્યાસક્રમની મુદત-  ૧૦૦ કલાક (આશરે ત્રણ માસ) 
પ્રવેશ લાયકાત- ૧૨પાસ/ડિપ્લોમા ( ડિગ્રી પસંદગી પાત્ર ) 
લઘુત્તમ વય મર્યાદા – ૧૮વર્ષ કે તેથી વધુ 
અભ્યાસક્રમ તૈયાર કરનાર સમિતિ
	ક્રમ
	સભ્યનું નામ
	સંસ્થા અને હોદ્દો
	સમિતિનો હોદ્દો
	સહી

	૧
	પ્રોફ. એમ.એમ.શર્મા 
	શાં.શા.ઇ.કો., ભાવનગર
સહ પ્રાધ્યાપક, આઇ.સી. ઈજનેરી 
	સભ્ય
	

	૨
	પ્રોફ. આર.કે.શુકલ
	વી.સ.ઇ.કો., ચાંદખેડા  
સહાયક પ્રાધ્યાપક, આઈ.સી.ઈજનેરી
	સભ્ય
	

	૩
	પ્રોફ. એ.કે.બિલખીયા
	સ.પો., ગાંધીનગર 
લેક્ચરર, આઇ.સી. ઈજનેરી 


	સભ્ય
	

	૪ 
	પ્રોફ. એ.કે.બુલા
	સ.પો., ગાંધીનગર
લેક્ચરર, આઇ.સી. ઈજનેરી


	સભ્ય
	


અભ્યાસક્રમનાહેતુઓ–To develop the competency to build and maintain applications on PLC and programming. 
રોજગારીનીતકો- 
1) Self employed 
2) As a PLC Programmerfor process automation industry

3) As a Supervisor in process automation industry
શૈક્ષણિક પદ્ધતિ અને પરીક્ષા પદ્ધતિ
	અનુ 
	વિષયનું નામ 
	શૈક્ષણિક પદ્ધતિ
અઠવાડીક તાસ 
	પરીક્ષા પદ્ધતિ
	કૂલ ગુણ

	
	
	થીયરી તાસ 
	પ્રાયોગિક તાસ 
	થીયરી
ગુણ 
	કલાક 
	પ્રાયોગિક ગુણ 
	કલાક 
	સત્રકામ ગુણ  
	

	૧ 
	થીયરી
	૨
	
	૫૦ 
	 ૨ 
	
	
	
	 ૫૦ 

	૨ 
	પ્રેકટીકલ
	
	૮
	
	
	૧૫૦ 
	 ૩ 
	૫૦ 
	૨૦૦ 

	
	કુલ 
	૨
	૮
	
	
	
	
	
	૨૫૦ 


નોંધ -  ૧ તાસ –૪૫ મીનીટ
વિષય -૧   થીયરી
પ્રકરણ અને ગુણ ભાર 
	અનુ નંબર 
	પ્રકરણ/ટોપિક
	થીયરીગુણભાર

	૧
	PLC Introduction
	05

	૨
	Basic PLC function
	05

	૩
	Arithmetic and Logical function
	10

	૪
	Advanced PLC Functions
	10

	૫
	PLC Application, Installation and Troubleshooting
	20


	પ્રકરણ-૧
	PLC Introduction:

Outline of PLC architecture,PLC logical symbols, modules (I/Os, Intelligent, Communication, PID), PLC networking, PLC wiring, Basics of PLC programming

	3 hours

	પ્રકરણ-૨ 
	Basic PLC function: 

PLC Registers and I/O addressing (Register and flip-flop Characteristic, Types of register(Holding, Input, Output register), Module addressing)

PLC timer function (Types and instructions of timer, On Delay, Off Delay, Retentive ,Non Retentive timer)

PLC counter function (Types and instructions of counter UP, DOWN, UP/DOWN counter)  
	3 hours

	પ્રકરણ-3
	Arithmetic and Logical function:
a) PLC arithmetic function : 

Addition, Subtraction, Multiplication, Division, Square root Negative, Average 

b) PLC comparison function 

Basic comparison functions Equal, Not equal Greater than, Less than, Greater than equal to, Less than equal to 

c) Advanced comparison functions LIMIT TEST, MASKED COMPARE, COMPARE EXPRESSION(CMP) 

d) PLC logical function 

e) SKIP,MASTER CONTROL RELAY,JUMP with non return, JUMP with return 

f) Data transfer function MOVE, BLOCK MOVE,TABLE AND REGISTER MOVE 

g) FIFO, FAL, ONE SHOT, CLR and SWEEP functions 

h) PLC Digital bit function 

Bit patterns in registers, Changing register bit status, Shift register functions 


	10 hours

	પ્રકરણ-4
	Advanced PLC Functions:

a) Sequencer function: Sequencer output, input and load instruction. 

b) PLC analog operation:  analog signal processing, BCD or multibit data processing 

c)  PID function for continuous process: PID tuning (open loop transient system, ultimate cycle, frequency response), PID function 

d)  PLC Auxiliary functions:  Monitor mode function, Force mode function 

	6 hours

	પ્રકરણ-5
	PLC Application, Installation and Troubleshooting:

a) PLC process Applications: bottle filling plant, material handling elevator, axis robot with PLC sequencer control, Process level control, Temperature control using PID controller, Car parking system, Traffic light control system.   

b) Installation

c) Troubleshooting 
	8 hours

	Total Hours
	30


Note: 

1) Programming can be done using FBD wherever necessary. 

2) It is suggested that programming for Timer/Counter can be done using FBD only.

વિષય – ૨   પ્રેકટીકલ
પ્રકરણ અને ગુણ ભાર 
	અનુ નંબર 
	પ્રાયોગિક  કાર્ય

	પ્રેકટીકલગુણભાર

	૧
	PLC Introduction
	20

	૨
	Basic PLC function
	20

	૩
	Arithmetic and Logical function
	30

	૪
	Advanced PLC Functions
	30

	૫
	PLC Application, Installation and Troubleshooting
	50


LIST OF EXPERIMENTS


	ક્રમાંક
	પ્રકરણ
	પ્રયોગ
	કલાક

	1
	1
	Install hardware and software components of Given PLC system. Check it’s working by running a sample program 
	01

	2
	1
	Identify intelligent, PID , Input , Output , Communication module 
	01

	3
	1
	Wire Inputs , Outputs via PLC input output modules 
	01

	4
	1
	Wire intelligent, PID , Communication module with PLC 
	01

	5
	1
	Connect master PLC with two slave PLCs 
	01

	6
	1
	Study networking of PLC by means of simulation or appropriate video. 
	01

	7
	2
	Develop ladder logic to realize D,RS, JK and TFlipflop
	01

	8
	2
	Simulate Industrial application of PLC ON/OFF Delay Timer. 
	02

	9
	2
	Verify ON/OFF Delay timer operation using actual PLC 
	02

	10
	2
	Simulate Industrial application of PLC Retentive Timer. 
	01

	11
	2
	Verify Retentive timer operation using PLC 
	02

	12
	2
	Simulate Industrial application of PLC UP/DOWN COUNTER. 
	02

	13
	2
	Verify UP/DOWN COUNTER operation using actual PLC 
	02

	14
	2
	Simulate Industrial application of PLC ADDITION and SUBTRACTION Function. 
	01

	15
	3
	Verify ADDITION and SUBTRACTION Function using actual PLC 
	02

	16
	3
	Simulate Industrial application of various comparison Functions (EQUAL TO, GREATER THAN, LESS THAN)
	02

	17
	3
	Verify Various Comparison Function (EQUAL TO, GREATER THAN, LESS THAN) using actual PLC. 
	02

	18
	3
	Simulate Industrial application of PLC Advance Comparison Functions. 
	01

	19
	3
	Verify the operation of Advance Comparison Functions using actual PLC 
	02

	20
	3
	Simulate Industrial application of PLC SKIP and MCR Functions. Verify the same functions using actual PLC 
	02

	21
	3
	Simulate Industrial application of PLC JUMP Functions. Verify the same functions using actual PLC 
	02

	22
	3
	Simulate Industrial application of PLC Data Transfer Functions. Verify the same functions using actual PLC 
	02

	23
	3
	Simulate Industrial application of PLC Data Transfer Functions. Verify the same functions using actual PLC 
	02

	24
	3
	Simulate Industrial application of PLC SHIFT REGISTER Functions. Verify the same functions using actual PLC. 
	02

	25
	4
	Simulate Industrial/Domestic application of PLC SEQUENCER Function. Verify the same function using actual PLC. 


	02

	26
	4
	Control the level in a given level control loop using PID function of PLC. Obtain the response curves of PV, SP and Controller O/P. Tune the loop properly to obtain close control. 
	03

	27
	4
	Control the temperature in a given temperature control loop using PID function of PLC. Obtain the response curves of PV, SP and Controller O/P. Tune the loop properly to obtain close control.
	03

	28
	4
	Control the Pressure in a given pressure control loop using PID function of PLC. Obtain the response curves of PV, SP and Controller O/P. Tune the loop properly to obtain close control. 
	03

	29
	4
	Control the flow in a given flow control loop using PID function of PLC. Obtain the response curves of PV, SP and Controller O/P. Tune the loop properly to obtain close control. 
	03

	30
	5
	Simulate Bottle filing process on PLC simulator. Verify operation of the same process using actual PLC. Draw connection details for the same process 
	03

	31
	5
	Simulate material handling elevator operation on PLC simulator. Verify operation of the same process operation using actual PLC. Draw connection details for the same process. 
	03

	32
	5
	Simulate Temperature control using PID controller on PLC simulator. Verify operation of the same process using actual PLC. Draw connection details for the same process
	03

	33
	5
	Simulate Traffic light control system using PID controller on PLC simulator. Verify operation of the same process using actual PLC. Draw connection details for the same process
	03

	34
	5
	Simulate Car parking system using PID controller on PLC simulator. Verify operation of the same process using actual PLC. Draw connection details for the same process
	03

	35
	5
	Simulate Two-axis Robotic arm for pick and place application using PID controller on PLC simulator. Verify operation of the same process using actual PLC. Draw connection details for the same process
	03

	Total Hours
	70


LIST OF BOOKS:

	S.No
	Author 
	Title of Books 
	Publication 

	1 
	John W. Webb and Ronald A. Reis
	Programmable Logic Controllers: Principles and Applications
	Prentice – Hall India publication

	2
	NIIT
	Programmable Logic Control 

Principles and Applications
	PHI Learning pvt ltd

	3
	John R. Hackworth
	Programmable Logic Controllers 

Programming methods and application
	Pearson Education



	4
	E.A.Parr
	Programmable Controllers An engineer’s guide
	Elsevier Newnes publication

	5
	Frank D. Petrusella, 


	Programmable logic controller 


	Tata McGraw-Hill publication 




Suggested List of Equipments:
i.Electrical tool kit 3sets 

ii.Multi-meter 3 No. 

iii.Master PLC with Power supply and Hand held PLC programmer (touch screen teach pendent). 1 NO 

iv.Slave PLC with Power supply and Hand held PLC programmer. 3 NO 

v.24 analog input module (8 analog input modules 3NO.) 

vi.24 analog output module (8 analog input modules 3NO.) 

vii.24 digital input module (8 digital input module 3 NO.) 

viii.24 digital output module (8 digital input module 3 NO.) 

ix. PID module (3 NO.) 

x.Communication module (3 NO.) 

xi.Thermocouple module (3 NO.) 

xii.3 level switch 

xiii.DP Transmitter (2 NO.) 

xiv.Capacitive level transmitter 

xv. 3 No. Temperature switch 

xvi. J and K thermocouple (5 NO each) 

xvii. RTD (3 NO) 

xviii. 3 NO flow switch 

xix.3” conveyor system operated 12V DC motor with digital shaft encoder 

xx.12 proximity switch(Inductive, Optical, motion, light) 

xxi.12 V DC motor with digital shaft encoder 

xxii. PLC based Automatic bottle filling plant 

xxiii.Flow, temperature, level control setup for PLC based automation using Flow, temperature, level switches. 
