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L COURSE DESCRIFfION:

COURSE NUMBER
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The studentwill develop an understanding of PLC in general. understand the hardware
and software associated will Allen Bradley S family PLCs. PLC programming techniques using RS
logic 5 software will be used to design, document and commission basic to intermediate PLC lab
assignments. The student willieam how to interface a PLC to control a Robot as the final Lab
Assignment. Basic control theory associated with PLCs will be introduced to assist with lab
assignment implementation.

n. LEARNING OUTCOMES AND ELEMENTS OF THE PERFORMANCE:
(Generic SkillsLearning Outcomesplacement00 the course outline will be detennined
and communicatedat a later date.)

Upon successfulcompletion of the theoryportion of thiscourse the student will understandthe
following:

I. The importance that the PLC play in todaysautomatedindustrial network and the
fature roDof PLes through the understandingorhardware and software relationshipin
developingprograms to providecontrol.

PotentialElements of the Performance:

-State the major advantages of a typical logic controller ( PLC ) over conventional
hardware relay systems

- Identify the four major components of a typical PLC and describe the function of each

-Define the term discrete

-Define the term analog

-Identifydifferent types of programmingdevices

- Describe the I/O section of a PLC

-Definethe term interposing relay

-Definethe term optical isolation

-Describehow basic AC and DC input andoutput moduleswork
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-Describethe properwiring connections for input devicesand their corresponding
modules

- Explain why a bard-wire emergency-stop function is desirable

-Describethe functionof the PLC's processor

- Identifythe two distinct types of memory

-Explainthe term on-lineprogramming

- Understanddecimal,binary, hexadecimal,binary codeddecimal(BCD) numbering
systems

-Identify a hard-wiring diagram

- Understand the Examine ON, OFF, timers, counters move, limits test, sequencers and
Internal Storage instructions

-Describebasicprogrammingtechniques

-Describethe ForceOn and Off features and hazards that could be associated with both.

Upon successful completion of lab portion oftbis coune the student wiDdemonstrate tbe
ability to:

2. Developand demonstratebasic programmingtechniquesfor AB 5 PLCs using RS Logic
software

PotentialElementsof the Performance:

-the ability to program basic PLC functions offline

-the abilityto programPLCs to control

-the abilityto bard-wirePLCs to field equipment and I/O cards

- the abilityto adddocumentation to a PLC program

-the abilityto emulateprograms using emulationsoftwareon a PC
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3. Demonstrate the abilityto write basicPLC programs to control various electricalequipment
in the lab and run the programs in a PLC in the lab

Potential Elements of the Performance:

- the ability to download a program to a PLC attached to a PC

- the ability to download a programto a PLC from a remote PC over Ethernet through a
gateway server to Data Highwaythen to a particular PLC in the Lab

-the ability to online edit programs

-the ability to upload a program to a PC from a PLC

-the abilityto program basicPLC functionsonline

- the abilityto program PLCs to control Motors, traffic lights, and robot

-the ability to down load a program to a local PLC and run a program

-the ability to down load a programto a remotelylocated PLC from room BI050 to room
B1040over the Ethernet network to a gateway server to the AB data Highwayto a
particular PLC and run a program

4. Demonstrate the abilityto connect PLCs to control various electricalequipmentinthe lab
and run the programs in a PLC in the lab

Potential Elements of the Performance:

-the ability to hard-wire PLCsto fieldequipmentand I/O cards

- the ability to wire PLCs to control Moto~ traffic lights, and robot
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m. TOPICS:

1) Overviewof PLCterminologyandprinciples.

2) Overview of industrial controls and automation hardware/software.

3) Overview ofRS Logic 5 software.

4) Overview ofPLC/PC networking.

5) Basic PLC programming.

6) PLC Hardware

IV. REQUIRED RESOURCESffEXTSIMA TERIALS:

Required resources will be suppliedby the instructor.

v. EVALUATIONPROCESS/GRADINGSYSTEM
The final grade for the course will be determined as follows:

THEORYTests 20%

PROJECTS Demonstration 40%

PROJECTS Assignment, Questions and Write-ups 40%

The grading system used will be as foUows:

A+ 90 to 100%

A 80 to 89%

B 70to 79%

C 55 to 69%

R < 55% in theory and/or project component (repeat coune)
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VI. SPECIAL NOTES:

In order to maintaina passinggrade the student must obtain a minimumSS% average
in all sections, the theory, project demonstration and project write-ups portions of the

course
Students must demonstrateallprojects that are assigned for demonstrationto pass this

course. There is no exceptions!!!
If a student missesa test be.lshemust have a valid reason (i.e. medicalor family
emergency). In addition,the school must be notifiedbefore the scheduledtest sitting.
The student shouldcontact the instructor involved.If the instructor cannot be reached
leave a message with the Dean's officeor the College switchboard.If this procedure is
not followed the studentwill recei\'ea mark of zero on the test withno rewrite option.

SpecialNeeds
If you are a student with specialneeds (e.g. physicallimitations,visualimpairments,
hearing impairments,learningdisabilities),you are encouraged to discuss required
accommodationswith the instructor and/or contact the SpecialNeeds Office,Room
EI204, Ext. 493, 717,491 so that support servicescan be arrangedfor you.
Retention of Course Outlines
It is the responsibilityof the student to retain all course outlines for possiblefuture use
in acquiring advancedstandingat other post-secondary institutions.

Disclaimerfor Meetingthe Needs of the Learners

Substitute Course Informationis availableat the Registrar's Office.

VB. PRIOR LEARNING ASSESSMENT

Students who wish to applyfor advanced credit in the course shouldconsult the instructor.
Credit for prior learningwillbe givenupon successfulcompletionof the following:
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TABLE OF CONTENTS

LAB # 1 INTRODUCTION TO RS LOGIC 5
1. Familiarizationto 81050 Lab Environmentand Equipment.
2. Familiarizationwith RS LOGIC 5.

LAB # 2 START-STOPLIGHT El\fULATION& ONLINE
1. Familiarizationv.ith programmingPLC-5 with RS logic 5
2. Oe\"elopmentPLC-s Programsoftlineandonline

3. Connect through hardwiringPLC-S hardware I/O

LAB # 3 THREE ( 3 ) MOTORS
1. Familiarizationwith programmingPLC-Swith RS logic 5 basic instructions
2. DevelopmentPLC-SProgramso1flineandonline

3. Connect through hardwiringPLC-S hardware I/O

LAB # 4 FORWARD & REVERSING A MOTOR

I. Familiarizationwith programmingPLC-Swith RS logic 5 basic instructions
2. Oe\"elopmentPLC-SProgramsoffiineand online

3. Connect through hardwiringPLC-S hardware I/O

LAB # 5 TIME STARTINGOF SIX(6) MOTORS
1. Familiarizationwith programmingPLC-Swith RS logic 5 timer & connter instructions
z. DevelopmentPLC-S Programsoftline and online
3. Connect through hardwiringPLC-S hardwareI/O

LAB # 6 TRAFFIC LIGHTS WITH DELAYED REDS USING TIMERS
1. Familiarizationwith programmingPLC5with RS logic 5 Advance timer instructions
Z. DevelopmentPLC-S Programs oft1ineandonline
3. Connect through bardwiringPLC-S hardwareI/O
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LAB # 7 TIME STARTING OF SIX (6) MOTORS USING LIMIT TEST
AND A TIMER

1. Familiarizationwith programmingPLC-SwithRS logicS limit test instructions
1. DevelopmentPLC-SProgramsofflineandonline
3. ConnectthroughhardwiringPLC-ShardwareI/O

LAB # 8 TRAFFIC LIGHTS WITH DELAYED REDS USING A TIMERS
ANDLIMIT TEST

1. FamiliarizationwithprogrammingPLC-SwithRSlogic5 limit test&timer instructions
1. DevelopmentPLC-SProgramsoftlineandonline
3. ConnectthroughhardwiringPLC-ShardwareI/O

LAB # 9 TIME STARTING OF SIX (6) MOTORS USING SEQUENCERS
t. FamiliarizationwithprogrammingPLC-5 with RS logic 5 sequencer instructions
1. Development PLC-5Programs omine and online
3. Connect through hardwiringPLC-5 hardware I/O

LAB # 10 TRAFFIC LIGHTS WITH DELAYED REDS, FLASffiNG GREEN
LIGHTS USING A TIMERS AND SEQUENCERS

t. FamiliarizationwithprogrammingPLC-5 with RS logic 5 advance sequencer instructions
1. Development PLC-SProgramsoftline and online
3. Connect through hardwiringPLC-Shardware I/O

LAB # 11 A TANK FILLING PROCESS THOUGH LEVEL LIMIT SWITCH
CONTROL USINGINPUTANDOUTPUTSEQUENCERS

t. Familiarizationwith programmingPLC-5 with RS logic 5 sequencer input & output
instructions

1. Development PLC-5 Programsofflineand online
3. Connect through hardwiringPLC-5 hardware I/O

LAB # 12 HERCULES ROBOT USING INPUT AND OUTPUT

SEQUENCERS
1. Familiarizationwith programmingPLC-S with RS logic 5 advance sequencer input &

output instructions
1. Development PLC-5 Programsoftline and online
3. Connect through hardwiringPLC-5 hardware I/O

PAGE 8
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LAB REQUIREMENTS ANDMARKS
Read pages 1 to 21 in lab 1 only; you can try up to labs 1-3, they are optional

Read pages 22 to 62 and do all lab I labs associated with these pages.

Do lab 1-4 to lab 1-10 and demonstrate aUlabs to the instructor and have the
instructor sign your sheet that each lab was completed successfully. The sheet will
be given to you by the instructor during the first lab period.

Note: the sheet discussed above must be turned in with the lab write ups during the
last lab class of the semester with all labs signed on the sheet and demonstrated to
the instructor.
If the sheet is not with the lab write ups. The write ups will not be accepted for
marking until the student re-demonstrates selected labs which the instructor will
select as proof that the student has successfully completed the practical parts of
the labs. The student will have to make arrangements with the instructor for a
time to demonstrate hislher practical skilL If the student is successful in the
practical demonstration hislher labs will be evacuated as if the student had turned
in their signed sheet.

YOU ARE RESPONSIBLE FOR YOUR SHEET
NO EXCUSES WILL BE ACCEPTED
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General Lab Requirementfor Write Ups

Lab 1 -4 to lab 1-10 and Lab 2 require no write ups, the student only has to
demonstrate these labs to the instructor and have them signed complete on their
sheet.

Lab 3 through and including Lab 12 require write ups as outline below

1) Labs shaD have a ladder logicdiagram print out including documentation for
both the Emulation portion and actual PLC Running portion of the lab

2) Labs shall have a hardwire schematic diagram

3) Labs shaD have an Autocad wiring diagram of the complete lab including all
associated equipment, Racks. Lights, switches, and wires.
4) Labs shaD have an I/O listing

S) Labs shaD have a brief description of operation and function in the student own
words, typed in a word processor.

6) AUlabs assignments must be turned in on hard copy and on computer disk
before or no later than the last lab class of the semester. The disk will contain aD
programs, drawing in Autocad and word processor work.

7) Labs that require tables shaDbe done in a spread sheet or in a word processor
the can produce a table.

8) Each lab may have specific requirement so read each lab carefuDy.

9) If the student is not clear on any of the requirements, it is hislher's
responsibility to ask the instructor for clarification.



Total course marks =250 mark to represent 100%

You must pass all sections of the course, theory, the demonstration part of the course
and the write up portion of the course to obtain a passing grade in this course. If the
student passes all sections the final mark will be an average of the three (3 ) sections.
That is the theory mark, and demonstration marks will be averaged with the write up
marks to arrive at a final student average for this course. If the student fails anyone
section of this course he/she will receive an R grade ( failing grade ).

Eg. 100 mark
100 marks
50 marks

Total 250 marks

demonstration
write-ups
theory

Average ~ I 100= 1000/0
250
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Marks; demonstration write ups
Lab 1 2 marks o marks
Lab2 2 marlcs o marks
Lab 3 S marks 6 marks
Lab4 6 marks 4 marks
LabS 10 marks 10marks
Lab 6 7 marks 5 marks
Lab 7 7 marks 10marks
Lab8 7 marks 10marks
Lab9 12 marks 10marks
Lab 10 12 marks 10marks
Lab 11 1S marks 10marks
Lab 12 1S marks 25marks

Total 100 marks 100marks

Theory Test Test 1 15marks
Test 2 35 marks

Total 50 marks
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Student Evaluation Sheet
Student's Name Mark out of 1000/0

FINAL MARK AVERAGE =
Including Theory 250

- =
100

PAGE 12

Lab Description Demo Instructor's Signature Write
II Mark Up Mark

1 INTRO - NAo_2mk

2 START-STOP LIGHT - NAe_2mk

3 3 MOTORS - -
5mk 6mk

4 F&R A MOTOR - -
6mk 4mk

5 TIME STARTING6
MOTORS

- -
IOmk IOmk

6 TRAFFIC UGHTS
USINGTIMERS

- -
7mk 5mk

7 STARTING 6 MOTORS
USINGLIMIT TEST

- -
7 Ink 10mk

8 TRAFFICUGHTS
LIMIT TEST

- -
7 Ink 10mk

9 STARTING 6 MOTORS
USINGSEQUENCERS

-
12mk 10mk

10 TRAFFICUGHTS
SEQUENCERS

- -
12mk IOmk

11 TANKFILLING
PROCESSUSINGlIP & -
OIP SEQUENCERS 15mk IOmk

12 HERCULESROBOT
USINGlIP&OIP - -
SEQUENCERS 15mk 1Smk

TOTAL MARKS -
100 mk 100 mk
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Methods of Evaluation

Demonstration of Labs , Lab write-ups represent and tests, will constitute a total of 10001ctof your
ELR 223 course mark.
The distribution of marks are as stated in the previous pages.
NOTES:
. .Attendanceis compulsoryand willbe taken each and every lab class!
. Two percentper lab class willbe deducted for each schedulelab classmissedby a student from

his finalgrade up to a maximumof 30%.
. Every studentwillbe allowedto miss onlyone lab class without a doctors slipwithout any

marks beingdeducted for that missedlab class.
. Students missingmore than 1 lab class must have a doctors slipor the 2% per missedlab class

will be deductedfrom hislher's tinallab mark.
. Examplethe second miss lab class will result in the student having2% deductedfrom hislher's

final lab grade, e.g. Finalmark of 100 % -2% = 98% or 65% -2%= 63%
. Students missingany lab classeswill stillbe responsible to have the particularlab completed,

not simplycopied from other student. You must indicate to the instructor whenyou plan to do
the lab, you willbe responsiblefor makingarrangements to completethe lab withthe
instructor.

. All drawingsor diagramsmust be done in Autocad.

. All labswillcontain a the materialthat was stated in previouspages

. All labs mustbe turned in, in a binder, in order, the second last week of the course up to Friday
12 noon )for marking.The labs turned in after this time will be deducted 2% per day late. No
labs willbe excepted for markingafter the last lab class of the semester.No labs turned in will
result inthe student obtainingan R ( fail ) grade

. All labsmust be signedby the instructor at the complection of each and everylab shop portion
during the schedulelab class. Therefore whenyou have completedthe lab stepsand
demonstratedthe lab to the instructor, he/shewill signingthe lab andyou mayproceed with
the next lab assignment.Auto Cad drawings,and all other lab requirementsmust be met before
the labscan be handed in for marking.

. The studentmust demonstrateall lab projects assigned to the instructorto hislhersatisfaction
before the student can have the lab project signed by the instructor as beingcomplete.

. The instructormay alter or give particularinstructions, or additionalinstructionson a per lab
bases
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REMEMBER:

ALL Projects (1 to 12)must be demonstrated to the instructor and have the
instructor sign your sheet that each project was completed sutcessfully. The sheet
will be given to you by the instructor during the first lab period.

Note: the sheet discussed above must be turned in with the project write ups
during the last lab class of the semester with aDlabs signed on the sheet and
demonstrated to the instructor.

If the sheet is not with the lab write ups. The write ups wiDnot be accepted for
marking until the student re-demonstrates selected project which the instructor-
will select as proof that the student has successfully completed the practical parts
of the labs. The student will have to make arrangements with the instructor for a
time to demonstrate hislher practical skill. If the student is successful in the
practital demonstration hislher labs will be evacuated as if the student had turned
in their signed sheet.

YOU ARE RESPONSIBLE TO DEMONSTRATE ALL LAB
PROJECTS TO THE INSTRUCTOR

YOU ARE RESPONSIBLE FOR YOUR SHEET

YOU ARE RESPONSIBLE TO HAND IN COMPLETED LAB
WRITE UPS TO THE INSTRUCTOR BY THE ASSIGNED
DEAD LINE.

NO EXCUSES WILL BE ACCEPTED


