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	Programme              :Electronics & Communication  
                                  Engineering
	Type of course          : Theory

	Course Title             : ELECTIVE THEORY - I
           4. PROGRAMMABLE LOGIC CONTROLLER 
	Course Code	: M10EC406

	Term                        :V
	Course Group	: Diversified 

	Teaching Scheme    : 5:0:0(L:T:P) (in Hours)
	Credits	: 5 

	No of weeks / term  :15
	Total Contact Hours	: 75

	CIE                           :25 Marks
	TEE	: 100 Marks




Course Topics:

	Unit
No
	Unit Name
	Hours

	
	
	

	I
	INTRODUCTION TO PROGRAMMABLE LOGIC CONTROLLER
	14

	II
	INPUT AND OUTPUT MODULES
	16

	III
	PLC PROGRAMMING
	15

	IV
	NETWORKING
	15

	V
	DATA ACQUISITION SYSTEM
	15

	
	Total
	      75




Course Outcomes:
On successful completion of the course, the student will be able to: 
C406.1   Familiarize the Programmable Logic Controller.
C406.2   Understand the Input and Output Modules.
C406.3   Understand the PLC Programming methods.
C406.4   Understand the PLC Network and Protocols. 
C406.5   Familiarize the Data Acquisition System.



	

Course Outcome linkage to Cognitive Level:



Cognitive Level Legend: R- Remember, U- Understand, A- Application

	Course Outcome
	CL
	Linked PO
	Teaching Hrs

	C406.1
	Familiarize the Programmable Logic Controller.
	R/U/A
	1,2,11
	14

	C406.2
	Understand the Input and Output Modules.
	R/U/A
	1,2
	16

	C406.3
	Understand the PLC Programming methods.
	R/U/A
	1,2,10
	15

	C406.4
	Understand the PLC Network and Protocols. 
	R/U/A
	1
	15

	C406.5
	Familiarize the Data Acquisition System.
	R/U/A
	11
	15

	
	
	Total sessions
	75




       Course Content and Blue Print of Marks for End Examination:

	Unit
No
	
Unit Name
	Hour
	Max. Marks per Unit
	Questions to be set for

	Marks weightage
(%)

	
	
	
	
	R
	U
	A
	

	1
	Familiarize the Programmable Logic Controller.
	14
	33
	3
	15
	15
	20

	2
	Understand the Input and Output Modules.
	16
	33
	3
	15
	15
	20

	3
	Understand the PLC Programming methods.
	15
	33
	3
	15
	15
	20

	4
	Understand the PLC Network and Protocols. 
	15
	33
	3
	15
	15
	20

	5
	Familiarize the Data Acquisition System.
	15
	33
	3
	15
	15
	20

	
	Total
	75
	165
	15
	75
	75
	100



Course-PO Attainment Matrix:

	Course
	Programme Outcomes

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	PROGRAMMABLE LOGIC CONTROLLER
	2
	3
	-
	-
	-
	-
	-
	-
	-
	1




Course-PSO Attainment Matrix:

	Course
	Programme Specific Outcomes

	
	11
	12

	PROGRAMMABLE LOGIC CONTROLLER
	2
	-



Level 3- Highly Addressed, Level 2-Moderately Addressed, Level 1-Low Addressed.

           Method is to relate the level of PO with the number of hours devoted to the COs which address the given PO.  If >40% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 3. If 25 to 40% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 2. If 5 to 25% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 1.  If < 5% of classroom sessions addressing a particular PO, it is considered that PO is considered not-addressed.

Course Content:

PROGRAMMABLE LOGIC CONTROLLER
DETAILED SYLLABUS
UNIT I   INTRODUCTION TO PROGRAMMABLE LOGIC CONTROLLER  (14Hrs)

                               PLC evolution – hardwire control system compared with PLC system - advantages of PLCs – criteria for selection of suitable PLC - Block diagram of  PLC – principle of operation – CPU – memory organization – I/O modules – Input types – Logic, Analog – pulse train – expansion modules – power supplies to PLC – modular PLCs - list of various PLCs available.


UNIT II   INPUT AND OUTPUT MODULES	(16Hrs)

INPUT MODULES
                      Discrete input module – AC input module – DC input module – sinking and sourcing – sensor input – special input modules – Sensors – limit switch, reed switch, photo electric sensor, inductive proximity sensor – Input Addressing scheme in important commercial PLCs.

OUTPUT MODULES:
Discrete output module – TTL output module – Relay output – Isolated output module – surge suppression in output – Analog outputs – open collector output. Output Addressing scheme in important commercial PLCs.

UNIT III   PLC PROGRAMMING:	(15Hrs)		
 	Symbols used – relays and logic functions – OR, AND, Comparator. 
Programming Devices – programming methods – STL and CSF, FBD and Ladder methods – simple instructions – Programming NC and NO contacts -  EXAMINE ON and EXAMINE OFF instructions - online, offline methods– Latch  and Unlatch outputs – pulse edge evaluation – timer instructions – on-delay and  off-delay timer. Counter instructions – UP / DOWN counters – Timer and Counter applications. Program control instructions – Data manipulating instructions – Math instructions. converting simple relay ladder diagram into PLC relay ladder diagram – PID and PWM functions. Sample PLC implementations for Automatic Star-Delta Starter and  - Lift control system.
UNIT IV  NETWORKING								(15Hrs)
                         Levels of industrial control – types of networking – network communications – principles – transmission media – Field Bus – introduction, concepts, international field bus standards – Networking with TCP / IP Protocol – Network architecture – Physical addressing – LAN technologies – Ethernet – Token Ring – Sub-netting – subnet mask – transport layer – ports – sockets network services – file transfer protocol.



UNIT V   DATA ACQUISITION SYSTEM:                                                         (15Hrs)
                             Computers in Process control – Data Loggers – Data acquisition systems (DAS) – 
Alarms – Direct Digital Control (DDC) - Characteristics of digital data – Controller software – Computer Process interface for Data Acquisition and control –Supervisory Digital Control (SCADA) -introduction and brief history of SCADA – SCADA Hardware and software.

Text Books :

1. Introduction to Programmable Logic Controller- Gary Dunning- Thomson Delmar learnin     
    Publishers

Reference Books :

1. Programmable Logic Controllers;  Principles and applications – Jhon W WebbRonald A  
     Rels - PHI LearningPvt Ltd-Edition2012.
2. Exploring Programmable Logic Controllers with applications- Srivastava- BPB Publishers-             
    Edition2012.
3. Programmable Logic Controllers - Author Vijay R Yadhav- Khanna Publishers.
4. Programmable Logic Controllers; Principles and applications-NIIT-NIIT Publishers-
     Edition 2010.
E-Resources:
1. https://www.tutorialspoint.com
2. http:// www.plctutorial.com
3. http:// www.futureelectronics.com

Course Delivery:

The Course will be delivered through lectures, classroom interaction, animations, and exercises.


Course Assessment and Evaluation

	
	What
	To Whom
	Frequency
	Max Marks
	Evidence Collected
	Course Outcomes

	Direct Assessment 
	CIE
(Continuous Internal Evaluation)
	IA Tests
	Students
	Average of  two Periodical tests
+
Model Exam
	10
	Course File
	1 to 5

	
	
	Assignments 
	
	Average of three assignment marks
	10
	Course 
File
	1 to 5

	
	
	Attendance
	
	Student Activity
	05
	System Admin
	1 to 5

	
	
	
	
	TOTAL
	25
	
	

	
	TEE
(Term
End Examination)
	End Exam
	Students
	End Of the Course
	100
	Answer Scripts at Autonomous  Exam Cell
	1 to 5

	Indirect Assessment
	Student Feedback on course
	Students
	Middle of the Course
	Feed Back Forms
	 1,2,3  Delivery of course 

	
	End of Course Survey
	
	End of the Course
	Questionnaires
	1 to5 Effectiveness of Delivery of instructions & Assessment Methods



*CIE – Continuous Internal Evaluation                                        *TEE – Term End Examination



	Composition of Educational Components:



Questions for CIE and SEE will be designed to evaluate the various educational components (Bloom’s Taxonomy) such as: 

	Sl. No.
	Educational Component
	Weightage   (%)
	Total Marks     
 (Out of 165)

	1
	Remembering
	9
	15

	2
	Understanding
	45.5
	75

	3
	Application
	45.5
	75

	Total
	100
	165






MODEL QUESTION PAPER 

  Term	   	 : V							Time 	          : 3 Hrs
Programme	:	Electronics and Communication Engineering	Max Marks     : 100
Course	:	Elective Theory – I	Code                : M10EC406
		4. Programmable Logic Controller
PART – A			(10x1 =10 Marks)   
Answer any ten questions. Each carries one mark.		 
1. State the use of PLC.
2. List the various types of PLC.
3. What is the function of analog input module? 
4. List the four major parts of PLC 
5.    State the purpose of input output interface.
6.   Mention the output address scheme of Siemens Micro PLC
7.   Draw the symbol for PLC comparator
8.  When NO contact becomes NC contact in a relay.
9.  List the different types of programming methods of PLC
10.  Mention some transmission media.
11.  Which field bus is required with distributed control system?
12.  What is communication protocol?
13.   Expand DAS .
14.  Expand SCADA.
15.  Write any two advantage of SCADA.

PART – B				(6x5 =30 Marks)   
Answer any six questions. Each carries five marks.	 
16. Explain the operation of PLC.
17. Write notes on expansion modules.
18. Explain about inductive proximity sensor.
19. Draw the TTL output module used in PLC.
20. Discuss on programming devices.
21. Explain the timer instruction used for OFF-delay timer.
22. Write short notes on field level Communication Protocol
23. Write a note on transport layer.
24. Briefly discuss on data loggers.
25. Explain the hardware used in SCADA.

 
          
  
                                                        


PART – C				(6x10 =60 Marks)
Answer any six questions. Each carries ten marks.			

26. Discuss in detail about advantages of PLC over hardwired system.		           
27. Draw the basic block diagram of PLC and give brief account on each block.          
28. Draw the discrete input module and explain the operation.			
29. Discuss in detail about various output module of PLC.			          
30. Explain ON delay and OFF delay timer instructions with simple examples.            
31. Develop relay logic diagram of star delta starter and convert it into logic diagram  
32. Draw a typical architecture of industrial control system showing field bus and explain?             
33. Give a note on: i) Ethernet ii) Transport layer					           
34. What do you understand by DAS. Discuss its function with simple real time example.                                                                             
35. Discuss in detail about SCADA software.					
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