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EEET 208-Programmable Logic Controllers

Spring Semester 2008/2009 (082)

2008/2009 Catalog Description: (233)
EEET 208: This course is an introduction to Programmable Logic Controllers. It is a basic tool in Industrial Control System, where totally integrated automation is a standard. The course is designed to provide theoretical as well as more practical training of Simatic PLC’S to students. It will cover complete hardware structure of Simatic S7-300 PLC, panel drawings and installation techniques, the STEP 7 Software, Software Configuration, Block Programming, Function Block Diagrams (FBD), Statement Language (STL), Addresses of S7 Modules, Binary Logic Operations, Timers, Counters, application and interfacing.  Co-requisites: EEET 200 

Textbook:

s. brian morriss, Programmable Logic Controllers, Prentice Hall, Edition            (TB)
Laboratory manuals:
HBCC, Programmable Logic Controllers Lab manual.

                        (LM) 

Notes:


HBCC, Programmable Logic Controllers, handouts.                 

                        (HO)
Instructor:

Dr. M. Nazih Syed  Ahmad ,  EEET Unit, Term 082
Goals:  The key idea is to provide hands on experience, on a Simatic S7 system, which is widely used in industries. Starting, from the basic hardware structure of PLC, to commissioning methods, will enable the students to improve their technical skills with industrial background. 

Topics:

1.
Introduction to Programmable Logic Controllers                       

(2 classes)

2.
PLC components and hardware configuration of S7-300                    
(6   ````     )

3.
The Step-7 PLC Software                                                                    
(8   ````     )

4. Symbolic and Reference Data                                                              
(1   ````     )

5. WinCC and Communication via Profibus                                            
(4   ````     )

6. PLC Project Execution and Commissioning at site                              
(4   ````     )

7. Examples                                                                                              
(2   ````     )

8. Revision                                                                                               
(2   ````     )

Weekly schedule: attached.

	Assessment Policy:

Practical

Quizzes
Homeworks
Mid-term lab exam.

First Major exam.

Second Major exam

Final lab exam.

Final exam


	Weighting:
5%

10%

05%

10%

15%

15%

10%
30%

100%
	Letter Grading Scale:
0%
< 60%
F
60 %
< 65%
D
65% 
< 70%
D+
70%
< 75%
C

75%
< 80%
C+

80%
< 85%
B

85%
< 90%
B+

90%
< 95%
A
95%
to 100% A+
Some clustering and adjustment of threshold values may be 

applied depending on final results statistics of discrete groups.


HBCC Rules and Regulations:

1. Attendance: students are expected to attend all meeting of their courses. In the case of any absence, students are responsible for course content during their absence.

2. Absenteeism: a record is consistently compiled and updated. If the student has been absent too many times without a valid excuse, he will be excluded from the college.

3. Smoke free college: smoking is prohibited in all college facilities.

4. Behavior: students who engage in behavior that disrupts the learning environment for others may be subjected to disciplinary action under the KFUPM code.

5. Exam cheating: it is not permitted to speak during the exam. Failure to abide by this rule will result in their exam marks being cancelled.

	Prepared by:______________________

Approved by:_________________________
	Date:_________________

Date:_________________


WEEKLY SCHEDULE

	Week no.
	Contents
	Practical / support activities
	Assessment

	1
	Introduction to Programmable Logic Controllers 

Need of PLC’S, Different PLC Systems, S7 PLC family (Siemens PLC’S), Role of S7 in industrial automation
	Introduction
	

	2
	PLC Components and Hardware Installation  

S7-300 PLC components, power supply card, CPU 315, interface module, digital input cards, digital output cards, analog input cards, analog output cards, P-bus, K-bus, backplane isolation, SITOP power supply, MTU’S, RTU’S, connecting cables, connectors, PROFIBUS cable, and communication processor
	Experiment 1

Introduction to S7-300 system
	

	3
	Central Racks (CR), Expansion Racks (ER)

PLC rack details, Model No of DI / DO / AI / AO / CPU / Power Supply / IM / CP

Slot addressing, I/O addressing, Expansion Racks addressing

Limitation of Central Rack as per maximum current,
	Experiment 2

Hardware Addressing & Module Addressing
	Homework # 1

Quiz # 1

	4
	Dimensions of PLC components, selecting proper size of PLC Panel, PLC Panel accessories, Piping and Instrumentation Diagram, I/O List, ACAD drawings of PLC Panel view, General arrangement, Power supply Details, I/O card details, Terminal Details, 24 V DC bus, 230 V AC bus, Wiring CPU, I/O cards and Expansion Units, Panel wiring 
	Experiment 3

Engineering Drawings of S7-300 & Wiring
	

	5
	Step-7 Software

Review of binary logic gates, Installation of S7-software, STL Language, LADDER Logic, Organization Blocks, Function Blocks, Function block diagrams, Structured programming 

Downloading and uploading  Simatic program, RLO, Rising edge, falling edge, Algebraic operations, Timers, Counters, , Receiving digital inputs, Sending Digital outputs, Loading and Transferring Data
	Experiment 4

Step-7 Basic Programming

(Boolean Operation)


	Homework # 2

Quiz # 2

	6
	Step-7 Software 

(Continued)

	Experiment 5

Step-7 Basic Programming

(Timer Functions)


	

	Major Exam 1

	7
	Step-7 Software 

(Continued)

	Midterm Lab Exam
	

	8
	Step-7 Software 

(Continued
	Experiment 6

Step-7 Basic Programming

(Counter Functions, Loading & Transferring Data)


	Homework # 3

Quiz # 3



	9
	Symbolic and Reference Data 

I/O list, Symbolic representation of I/O’S 

Monitoring the Symbolic Data

Cross reference Data
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	Experiment 7

Programming with Symbols
	

	10
	WinCC and Communication via PROFIBUS 

Introduction to Windows Control Center, Creating a new Project, Tags and Tag Groups, Process tags, Editing Process Pictures, The Graphics Designer, Static Graphics, Dynamic Graphics, Limit values,  Project activation, Alarm Logging , Adding Communication Processor to PLC Rack, PROFIBUS connection for Win CC  
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	Experiment 8

WinCC Dynamic Graphics
	Homework # 4

Quiz # 4

	11
	WinCC and Communication via PROFIBUS 

(Continued)

	Experiment 9

WinCC Static Graphics
	

	12
	PLC Project Execution & Commissioning at site 

Requirement of client, P&I Diagram, I/O List, Logic Diagrams, Panel Drawings, Panel fabrication, 

Point to Point check of Field Terminals, I/O Cards and Interposing relays for Digital Outputs, Checking Power supply details, Factory Acceptance Test (FAT)

Trace of all Inputs and Outputs as per the I/O List approved by the client, Site Acceptance Test (SAT)

 
	Experiment 10

PLC Programming Application - I
	Homework # 5

Quiz # 5



	13
	PLC Project Execution & Commissioning at site 

(Continued)
	Experiment 11

PLC Programming Application - II


	

	14
	Examples 
	Experiment 12

Revision
	

	15
	Revision
	Final Lab Exam
	

	16
	Final exam (3 hours comprehensive)


	
	


NB: 
First major exam will be conducted in  week  6.

Second major exam will be conducted in  11.


Mid term lab exam will be conducted in either week 8 or 9.
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