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	Course Title
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	Credit Hours
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	Check List Sr#
	Text Books
	Title
	Electrical Motor & Drives

	
	
	Author
	Austin Hughes

	
	
	Publisher
	 Elsevier Ltd

	
	Reference Book(s)


	Title
	

	
	
	Author
	

	
	
	Publisher
	




	Check List Sr#
	Text Books
	Title
	Programmable Logic Controller

	
	
	Author
	W. Bolton

	
	
	Publisher
	Elsevier Newnes

	
	Reference Book(s)


	Title
	Siemens & Mitsubishi PLC Manuals

	
	
	Author
	

	
	
	Publisher
	Siemens, Mitsubhishi






WEEKLY COURSE PLAN:

	Check List Sr#
	Week
	Course Contents /Topics
	Chapter
	CLO

	1
	1
	Intorduction to PLC, 
1.1      Controllers
 1.2     Hardware 
1.3      Internal architecture
 1.4     PLC systems
	Programmable Logic Controller 

Chapter # 1
	N/A

	2
	2
	Intorduction to PLC, 
2.1       Input devices
 2.2      Output devices 
2.3       Examples of applications

I/O processing
4.1        Input/output units 
4.6        inputs I/O addresses
	
Programmable Logic Controller 

Chapter # 2 & 4
	N/A

	3
	3
	Ladder and functional block programming
5.1         Ladder diagrams
 5.2        Logic functions 
5.3         Latching Multiple outputs 
5.4         Entering programs 
5.5         Function blocks
Programming examples
1- And, OR, NAND, NOR Gates
2- XOR, XNOR Gates
3- Implementation of logic function on PLC
	


Programmable Logic Controller 

Chapter # 5
	N/A

	4
	4
	Timers
9.1      Types of timers 
9.2       Programming timers 
9.3       Off-delay timers 
9.4       Pulse timers 
Programming examples
1- Flashing of lights
2- 1 way traffic light signal
3- 2 ways traffic light signal
4- Star to delta transformation
5- Mixer unit

	



Programmable Logic Controller 

Chapter # 9
	N/A

	5
	5
	Counters
10.1      Forms of counter
10.2       Programming
10.3       Up and down counting
10.4       Timers with counters

Programming examples
1- Car Parking Systems
2- Production Control System

	

Programmable Logic Controller 

Chapter # 10
	N/A

	6
	6
	Interfacing of PLC with Machines
1- Interfaces of PLC
2- HMI Systemns
3- Scada Systems 

	Instructional Manuals of PLC
	N/A

	7
	7
	Mid-Term Examination
	
	N/A

	8
	8
	Introduction to Motor Drives
           Producing Rotation 
 Magnetic field and magnetic flux 
 Magnetic flux density 
 Force on a conductor

          Magnetic Circuits 
                Magnetomotive force (MMF) 
                Electric circuit analogy 
                The air-gap 
                Reluctance and air-gap flux densities  
                Magnetic circuits in motors
	


Electric Motor & Drives

Chapter # 1
	N/A

	9
	9
	Torque Production 
       Magnitude of torque 
       The beauty of slotting

Specific Loadings and Specific Output
      Specific loadings
      Torque and motor volume 
       Specific output power – importance of speed

Energy Conversion – Motional EMF
       Elementary motor – stationary conditions 
       Power relationships – conductor moving at constant 
       speed

Equivalent Circuit 
       Motoring condition 
       Behaviour with no mechanical load 
      Behaviour with a mechanical load

	


Electric Motor & Drives

Chapter # 1
	N/A

	10
	10
	Introduction to Electric Drives
       Thyristor D.C. Drives – General
       Motor operation with converter supply
      Motor current waveforms 
      Discontinuous current 
      Converter output impedance: overlap 
      Four-quadrant operation and inversion
      Single-converter reversing drives

	

Electric Motor & Drives

Chapter # 4
	N/A

	11
	11
	Control Arrangements for D.C. Drives 
         Current control 
         Torque control 
          Speed control

Chopper-Fed D.C. Motor Drives 
          Performance of chopper-fed d.c. motor drives
          Torque–speed characteristics and control arrangements

	

Electric Motor & Drives

Chapter # 4
	N/A

	12
	12
	Torque-Speed Characteristics of Mechanical Load
         Constant Torque
         Linearly Rising
         Non Linearly Increasing
         Non Linearly Decreasing
Combined Torque Speed Characteristics 
	
Electric Motor & Drives

Chapter # 4
	N/A

	13
	13
	Inverter Fed Induction Motor Drives
         Torque-Speed characteristics 
         Limitations imposed by the inverter – 
                  Constant power and constant torque regions
         Limitations imposed by motor
         
	
Electric Motor & Drives

Chapter # 8
	N/A

	14
	14
	Control Arrangements for inverter Fed-Drives
         Open Loop Speed-Control 
          Closed loop speed-Control
1.Current Limit Control
2. Closed loop Torque Control 	     
3.Closed loop Speed Control

	
Electric Motor & Drives

Chapter # 8
	N/A

	15
	15
	Motor/Drive Selection
         Load Requirements – Torque Vs Speed characteristics 
                 Constant torque load
                  Fan & Pump Load
                  Inertia Matching
	
Electric Motor & Drives

Chapter # 11
	N/A

	16
	16
	General Application Considerations 
           Regenerative operation and braking 
           Duty cycle and rating 
           Enclosures and cooling

	
Electric Motor & Drives

Chapter # 11
	N/A

	
	
	
	
	N/A

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	








ASSESSMENT TOOLS:


	Check List Sr#
	Assessment Tools
	Weightage

	1.1.6
	Quizzes (2) Assignments (2)
	20%

	
	Midterm
	30%

	
	Final Term
	50%


 
                      Detailed lists attached.






	Check List Sr#
	Description
	Remarks

	1.1.7
	Class Time Table
	Attached





	Check List Sr#
	Description
	Remarks

	
1.1.8
	
Schedule of monthly/Midterm Tests and Final Examination
	
Attached



































	Check List Sr#
	Description
	Remarks

	
1.1.9
	
Samples of best worst and average answer sheets along with   the question paper of each exam and its solution.
	
Copies Attached
(Original Papers submitted in Examination office)





	Check List Sr#
	Description
	Remarks

	
1.1.10
	
Sample of assignments, quizzes and/or reports (minimum 2 quizzes and 2 assignments are mandatory).
	
Attached





	Check List Sr#
	Description
	Remarks

	1.1.11
	Class attendance
	Attached





	Check List Sr#
	Description
	Remarks

	1.1.12
	Details of office hours of tutoring etc
	N/A





	Check List Sr#
	Description
	Remarks

	1.1.13
	Record of makeup classes for any unscheduled holiday.
	N/A




	Check List Sr#
	Description
	Remarks

	1.1.14
	Recommendations and suggestions relating to the course for the next session.
	Attached



1.1.15 
Consolidated Report Generated by OBE software (Record of CLO/PLO Assessment and attainment).

1.1.16 CQI Report if necessary.

1.1.17 Instructor Course feedback form


1.2Lab Course	“Electric Drives & PLC”


LABCOURSE MODULE:

	Check List Sr#
	Sr.No
	Course Learning Outcome (CLO) Statements
	Tool

	1.2.1
	1
	The basic objective of this course is to provide knowledge of industrial systems used for automation of electrical systems. It will help students to understand different industrial tool e.g. PLC. The course enables student to understand programming of PLC, Interfacing of different sensor networks with PLC, Monitoring system parameters with the help of HMI & SCADA systems & designing of said monitoring systems. 
	
Lab Performance
Lab Report
Project
Seminar
Practical & Viva



Tool: A = Assignment, Q = Quiz, M = Midterm, F = Final, L.P = Lab Performance, P = Project, L.R = LAB Report. V=Viva




WEEKLY LAB EXPERIMENT LIST:

	Check List Sr#
	WEEK#

	LABEXPERIMENT DESCRIPTION
	REFERENCE
	CLO’S

	1.2.2
	1

	ON – OFF OPERATION OF PLC
	MANUAL ATTACHED
	

	
	2
	PERFORMING OF AND ,OR OPERATION ON PLC


	-DO-
	

	
	3
	PERFORMING OF AND –OR OPERATION ON PLC


	-DO-
	

	
	4
	PERFORMING OF AND-OR, OR-AND OPERATION ON PLC


	-DO-
	

	
	5
	PERFORMING OF PULSE TIMER OPERATION ON PLC. 
(FLASHING OF LIGHT)


	-DO-
	

	
	6
	PERFORMING OF TRAFIC LIGHT , MIXER SYSTEM ON PLC


	-DO-
	

	
	7
	PERFORMING ON-DELAY, OFF DELAY OPERATION ON PLC


	-DO-
	

	
	8
	PERFORMING OF COUNT UP, COUNT DOWN, COUNT UP/DOWN OPERATION ON PLC


	-DO-
	

	
	9
	PERFORMING OF FLIP FLOP OPERATION ON PLC


	-DO-
	

	
	10
	PERFORMING OF MOTOR SPEED CONTROL OPERATION ON PLC


	-DO-
	

	
	
	
	
	










ASSESSMENT TOOLS:

	Check List Sr#
	Assessment Tools
	Weightage

	1.2.3
	Lab Performance
	25%

	
	Lab Midterm
	15%

	
	Final Lab Exam+Viva + practical notebook 
	30+10%

	
	Lab Project
	20%







      

                  -Detailed list is attached.



	Check List Sr#
	Description
	Remarks

	1.2.4	
	Schedule of monthly/Midterm/Viva Tests and Final Examination
	Attached




	Check List Sr#
	Description
	Remarks

	1.2.5	
	Maintenance of standard practical notebook/manual of students.
	Attached






	Check List Sr#
	Description
	Remarks

	1.2.6	
	Record of makeup classes for any unscheduled holiday.
	N/A



	


	Check List Sr#
	Description
	Remarks

	1.2.7
	Lab Time Table
	Attached






	Check List Sr#
	Description
	Remarks

	1.2.8	
		Lab Attendance
	Attached





	Check List Sr#
	Description
	Remarks

	1.2.9	
	Recommendations and suggestions relating to the lab work for the next session.
	Attached
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	Name with Sign
	Farhan Khalid

	
	Date
	10-02-2020

	Reviewed By
	Name with Sign
	

	
	Date
	

	Approved By
	Name with Sign
	[Chairman]

	
	Date
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*End of Course File*
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