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Instructor’s Guide

Elevator — Escalator Programmable Logic Controllers

Icons Used In This Guide Agenda
Topic # itle Duration
] 1 20 Minutes
[' 1 REVIEW slides INDIVIDUAL ACTIVITY
2 500 Series Processor 20 Minutes
N Dperation
ASK WRITE adder Logic Programs 20 Minutes
Introduction to LogixPro500 240 Minut
% CLASSROOM ACTIVITY g Multimedia Simulation Software Inutes
5 Introd:gx\?vr;:s RSLinx/RSLogix500 90 minutes
SMALL GROUP ACTIVITY REFER participants 6 Running Projects on a PLC-5 or
20 minutes
SLC500 Processor
7 Summary 20 minutes
%@ Total Time: 430 Minutes
2
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Elevator — Escalator — Programmable Logic Controllers
Instructor’s Guide

Module Length:430 min Time remaining: 430 min This section: 20 min (4 slides)  Section start time: Section End Time:
DO SAY Materials Needed
In your own words:
v :
|' REVIEW key terms Lets take a look at some ©f the Key words we PPT slide 3
will be defining as move thtgugli'this module: e A
'ACCumUIated Value « Accumulated Value Key T-ell::ﬂiteRunMode
-Examine If ClosedX/€) ey e
-Examine if Open(XI0)  Com Do (D) Segoup Toubode
« Done (DN) « Test Mode
-Count UpACTU) ) ot
-Count Dews' (CTD) [ Remoeprogntode o
Instructor,s Notes _Done (DN) ME Transit Elevator /Escalator Consortium

-Latchy(OTR)
-Output.Energize (OTE)
-PresetValue

-Program Mode

~Remote Program Mode
-Remote Run Mode
-Reset (RES)

-Retentive Timer On (RTO)
-Run Mode

-Run Mode Store Function

-
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Elevator — Escalator — Programmable Logic Controllers

Instructor’s Guide
Module Length:430 min

Time remaining: 430 min This section: 20 min (4 slides)  Section start time: Section End Time:

Materials Needed

In your own words:

’E]/ REVIEW key terms Lets take a look at some
will be defining as move t

v PPT slide 3

Programmable Logic Controllers

: Key Terms
-SI ng Ie Step TeSt MO » Accumulated Value  Remote Run Mode
« Energize (OTE) o Reset (RES)
-Test M Od e s Examineif ON (XIC) s Retentive Timer On (RTO)
« Examine if Off (XIO) « Run Mode
. + CountUp (CTU) * Run Mode Store Function
-TI m er O n D « Count Down (CTD) + Single Step Test Mode
« Done (DN) « Test Mode
- « Latch(OTL) « Timer On Delay (TON)
TI m er O « PresetValue « Timer OFF Delay (TOF)

« ProgramMode o Unlatch (OTU)
« Remote Program Mode

ME Transit Elevator /Escalator Consortium

Instructor’s Notes
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Instructor’s Guide

Elevator — Escalator — Programmable Logic Controllers

Module Length: 430 min

Time remaining: 410 min

This section: 20 min (1 slides)  Section start time:

Section End Time:

DO

Eﬂ/ REVIEW slide

Instructor’s Notes

SAY

In your own words:

Allen Bradley is the manufacturex of*a family
of modular processors called the'SLC500.
This family (SLC 5/0%, 5/02,5/03, 5/04, and
5/05) increases ifMeatures as the numbers
increase.

SLC 5/04— This processor has an instruction
set thatyis the same as the SLC500 fixed
controllerdit contains 3 chassis, 30 modular
slats, 52 programming instructions, no remote
I/0, andican scan 8 milliseconds per K
(thousands) instructions.

SLC 5/02 —This processor has 71
programming instructions, 4K memory,
increased diagnostics, 4096 1/0, DH-485
communications and can scan 4.8
milliseconds per K instructions.

Materials Needed

v'PPT slide 5

Programmable Logic Controllers

SLC500 Series Processor Operation
55555555555555555555555

- 5LCS5/02

— 5LCS5/03

)IPE Transit Elevator/Escalator Consortium
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Instructor’s Guide

Elevator — Escalator — Programmable Logic Controllers

Module Length: 430 min

Time remaining: 410 min

This section: 20 min (1 slides)  Section start time:

Section End Time:

DO

SAY

Materials Needed

Eﬂ/ REVIEW slide

Instructor’s Notes

In your own words:

The SLC500 series processors gperate in the
following modes:

» Program mode — this allowsthe PLC to
make edits to thefimstructions by adding or
deleting instrugtions

* Run Mode'- thississ\when the PLC is
executing.thesinstructions that it has been
programmed togeerform. Also called a
processomscan or sweep.

«:PkRemote Run Mode — this is when the
processor is operated by a key switch to
change modes from run to program

* Remote Program Mode — this is when the
processor is put in program mode from a
remote programming device

* Test Mode — this is when the processor is
testing the program inputs without energizing
the outputs.

v'PPT slide 5

Programmable Logic Controllers

SLC500 Series Processor Operation

= SLC500 Series Processors
— sLC5/01
- 5LC5/02
— 5SLCS5/02
- 5LC5/04
— 5LC5/05
= SLC500 Series Operation
— Program mode — Single Step Test Mode
~ Run mode — Run Mode Store Function
— Remote Run Mode
— Remote Program Mode
- Test Mode

)IPE Transit Elevator/Escalator Consortium
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Instructor’s Guide

Elevator — Escalator — Programmable Logic Controllers

Module Length: 430 min

Time remaining: 390 min

This section: 20 min (2 slides)  Section start time:

Section End Time:

DO

SAY

Materials Needed

Eﬂ/ REVIEW slide

Instructor’s Notes

In your own words:

Ladder logic programs ar€ software“programs
that provide PLCs with inStructions. These
programs require instructionsto be input into
a computer and then dewnloaded to a PLC.

SLC500 Series hastruction Set — the ladder
logic programs that are downloaded unto the
PLC previde,instructions to the PLC. This
programmingfanguage is called the
mstruction set.

The SLC500 series contains a number of
instruction sets based on the type of functions
that the PLC needs to perform. These include
relay-type, timer, counter, compare, compute
logical, conversion, bit modify and move, etc.
(more sets can be found in your book). For
the purposes of this course, we will be only
covering relay type, timer, and counter.

v'PPT slide 6

Programmable Logic Controllers

Ladder Logic Programs

+ 5LC500 Series Instruction Set
— Relay Type Instructions

« XIC - Examine if On
« XI10 - Examine if Off

+ OTE - Output Energize
« OTL- Latch

+ OTU- Unlatch

— Timer Instructions
« TON- Timer On Delay
« TOF- Timer Off Delay
« RTO - Retentive Timer On

) Transit Elevator/Escalator Consortium
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Instructor’s Guide

Elevator — Escalator — Programmable Logic Controllers

Module Length: 430 min

Time remaining: 390 min

This section: 20 min (2 slides)  Section start time:

Section End Time:

DO

SAY

Materials Needed

Eﬂ/ REVIEW slide

Instructor’s Notes

In your own words:

*OTU — Unlatch — this instructiomcan only be
used to turn off a bit. This4s normally paired
with the OTL instruction to turf'the bit off.

Timer Instructionss- These are basic
instructiongfthat fetsyou program the
processar to gnergize outputs based on time
or a cértainthumier of events. To use this
Instruetiony, you have to provide the processor
with the timer structure number, the timer file
numbesyand the timer file type. The time
pase, which includes the preset and
aceéumulated value, will instruct the timer how
t0 operate. The preset value tells the
processor the number it must reach before it
can set the bit to done (DN). The accumulated
value is how much the processor has counted
during the processing. These functions are
controlled by:

v'PPT slide 6

Programmable Logic Controllers

Ladder Logic Programs

+ 5LC500 Series Instruction Set
— Relay Type Instructions
« XIC - Examine if On
« XI10 - Examine if Off
+ OTE - Output Energize
« OTL- Latch
+ OTU- Unlatch

— Timer Instructions
« TON- Timer On Delay
« TOF- Timer Off Delay
« RTO - Retentive Timer On

) Transit Elevator/Escalator Consortium

-
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Instructor’s Guide

Elevator — Escalator — Programmable Logic Controllers

Module Length: 430 min

Time remaining: 390 min

This section: 20 min (2 slides)  Section start time:

Section End Time:

DO

SAY

Materials Needed

Eﬂ/ REVIEW slide

Instructor’s Notes

In your own words:

*RTO — Retentive Timer @n — thig instruction
turns an output on or off after the'timer has
been on for a certainiamount of time. It starts
timing when the ifiput Iastructions are true so
that means it.eontinuously update the
accumulated valtieuntil it reaches its
specifiedibumber.

Counter Iastructions - Counter instructions
ake used to count. Counter is the address in
the cOunter area of data storage that uses the
address format: counter (file type), counter file
number (3-999), and counter structure
Aumber (0-999). Based on these counter
instructions, preset value, and accumulated
value the count will determine an output. The
three most commonly used counter
instructions are:

v'PPT slide 6

Programmable Logic Controllers

Ladder Logic Programs

+ 5LC500 Series Instruction Set
— Relay Type Instructions
« XIC - Examine if On
« XI10 - Examine if Off
+ OTE - Output Energize
« OTL- Latch
+ OTU- Unlatch

— Timer Instructions
« TON- Timer On Delay
« TOF- Timer Off Delay
« RTO - Retentive Timer On

) Transit Elevator/Escalator Consortium

-
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Elevator — Escalator — Programmable Logic Controllers
Instructor’s Guide

Module Length: 430 min Time remaining: 370 min This section: 240 min (1 slides) Section start time: Section End Time:
DO SAY Materials Needed
In your own words:
|' REVIEW slide Ladder logic programs aré software that v'PPT slide 8
provide instructions to PLCs, For this course PGl
we will be using a $35,software called Introductionto Logix Pros00
LogixPro500 from,asxeompany called The e e ot ot
Learning Pit,

« LogixPro500 Relay Logic Introductory Lab Tutorial
* LogixPro500 Timers Lab Tutorial
» LogixPro500 Counters Lab Tutorial

What exaetly‘is LegixPro? — LogixPro is
Instructor’s Notes actually"8 pregrdms in one. It allows you to
creat@andiedit ladder logic programs, it
allews you to download ladder logic programs
and run‘them, and it shows you a simulation
of hew the ladder program would work on a
re@al Allen Bradley PLC.

B Transit Elevator/Escalator Consortium

For this section we will be getting our feet wet
with some LogixPro500 tutorials and student
exercises.

Advance to lab to complete tutorials
-
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Elevator — Escalator — Programmable Logic Controllers
Instructor’s Guide

Module Length: 430 min Time remaining: 130 min This section: 90 min (23 slides) Section start time: Section End Time:
DO YA\ 4 Materials Needed

In your own words:

Eln REVIEW slide Now that we have some experience; lets talk v PPT slide 9

f about the actual software'that isised on an

Allen Bradley PLC. This software is called ORI SN
RSLinx/RSLogix500 and is created by Introduction o BSLINY/RSLogH300
Rockwell Autemation.While most of you in el e Sy e P
your daily jobs wilhflet have to worry about e o e o e
programiinggan Allen Bradley PLC with this g e e

Instructor’s Notes softwere, this se€tion will provide you with an
overview @f how to set up a PLC using the I et st facdtorConsrts

RSLogix software. We will talk about the
commupications set up, uploading and
downloading an existing project, and creating
and downloading an existing project.

-
))E Transit Elevator/Escalator Consortium 21



Instructor’s Guide

Elevator — Escalator — Programmable Logic Controllers

Module Length: 430 min

Time remaining: 130 min

This section: 90 min (23 slides) Section start time:

Section End Time:

DO

SAY

Materials Needed

Eﬂ/ REVIEW slide

Instructor’s Notes

In your own words:

Now lets open an existing project. Left click
on the Open project file folder in/the main
menu toolbar. This will bring up the
Open/Import SL500. window . The SLC Library
will contain adist ofall"ehyour projects.
Highlight amd left'elick on DEMO. Left click
Open an@ the/DEMO project should come up
on the‘Rroject viéw screen. Close the
software fy left clicking on the close button in
the topyright'corner of the screen.

Advance

Now lets create and download projects. When
creating projects,y ou will use the same
instruction sets that you used during the
Logix500 simulations. To begin creating a
project, you first must Left click on the New
icon in the main menu toolbar.

v’ PPT slides 23, 24

Introduction to RSLinx/RSLogix500
Software

Uploading & Loading
Part B - Opening

L

)P Transit Elevator/Escalator Consortium

Introduction to RSLinx/RSLogix500

Software

Creatingand
Downloading

:

)P Transit Elevator/Escalator Consortium
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Elevator — Escalator — Programmable Logic Controllers
Instructor’s Guide

Module Length: 430 min Time remaining: 130 min This section: 90 min (23 slides) Section start time: Section End Time:
DO SAY Materials Needed
In your own words:
Eln/ REVIEW slide Once the slpt is highlighted (Tiato fihish v PPT slides 26, 27
based on slide)

Introduction to RSLinx/RSLogix500

Software
Advan Ce Creatingand

Downloading

Left click om'the Read 10 Configuration button -
and waitdor thie software to configure your

Instructor’s Notes I/O._Thus will, bring up a Read IO Config from
Online Precessor Window. You must have .
yeur PLC trainer powered up and the Introductionto RSLiny/RSLogix500
proceéssor connected to the computer before o [

Downloading

proceeding to the next step. Left click the
Read IO Config button and wait for the
Software to configure your I/O. The i
configuration should now be complete and all S s
modules should appear as assigned. Close
the window once the configuration is
complete.

. Advance
))E Transit Elevator/Escalator Consortium 30



Instructor’s Guide

Elevator — Escalator — Programmable Logic Controllers

Module Length: 430 min

Time remaining: 40 min

This section: 20 min (2 slides) ~ Section start time:

Section End Time:

DO

Eﬂ/ REVIEW slide

Instructor’s Notes

SAY

In your own words:

Step 4 (cont): Follow the directions and steps
in your manual for your PEC.

Advance

To start installatiomafter major work on a PLC,
you will needg@ medium blade screwdriver,
progradmming egtiipment (computer and
software programs) and proper network
mterfage and cables.

In your book there is a chart that references
thefcorrect network interfaces for SLC500
Series processors. Once you have made sure
that you have the proper network interface
associated with the proper cable you can
begin installation.

Materials Needed

v'PPT slides 30,31

Programmable Logic Controllers

Running Programs on a PLC-5
or SLC500 Processor

¢ Tools needed
— Allen Bradley computer connecting cable
— RSLinx/RSLogix500 software installed on computer
— Original or modified instructional (batch) program
* Steps to connect the computer to the PLC
— Backup your original/modified file
— Check the serial port settings
— Connect the computer to the processor
— Turn the switch on the processor to PROG (program)

)0 Transit Elevator/Escalator Consortium

Programmable Logic Controllers

Running Programs on a PLC-5
or SLC500 Processor

« Startinginstallation (after major work)
- Tools required (screwdriver, software, network interface and

— Insert processor

~ Apply power to processor

— Check power supply and LED indicators

— Load program software

— Establish communications

— Match communication parameters of software to parameters of

)03 Transit Elevator/Escalator Consortium

-
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Elevator — Escalator — Programmable Logic Controllers
Instructor’s Guide

Module Length: 430 min Time remaining: 20 min This section: 20 min (2 slides) ~ Section start time: Section End Time:
DO SAY Materials Needed
In your own words:
_ : : % :

’E’/ REVIEW slide We then moved on t'o explain the_ relqtlvely PPT slide 32
cheap software LogixPro500, which is a prmr——
simulation program that functions like the real . Summary
Allen Bradley softwarey Using this simulation, S0 prcesrs
we did some hands orutorials where we 'Lf‘iiid{rt;%‘;";;if“ .
learned how'to uSe telay type, counter, and S Lo
timer instfuctiéns to simulate different o an et g, conin, dowloing, lc

H 1 H M Transit Elevator/Escalator Consortium 2

Instructor’s Notes scenafies Withinsthe program.

@nce we finished with the hands on tutorial
we moved on to a tutorial on how to actually
jnstall the RSLinx/RSLinx500 software from
Allén Bradley. This included instructions on
Aow to install and set up the communications
for this program, upload a project, open an
existing project, create a project, download a
project, use programming instructions, and
download and go online.

-
))E Transit Elevator/Escalator Consortium 40



Elevator — Escalator — Programmable Logic Controllers

Instructor’s Guide
Module Length: 430 min

Time remaining: 20 min This section: 20 min (2 slides)  Section sta

Materials Needed

v PPT slide 34

9 ASK In your own words:
. Now lets see what you cz

Ask Knowledge Check
SMALL GROUP ACTIVITY
‘Which of the following is NOT a SLC500 Series
. Operation?
a. P':L)gram Mode
b. Run Mode Store Function
a. ety
b Answer: c Reset Mode
J C. ransit Elevator/Escalator Consortium
Instructor’s Notes sttt o
d.
Adv

Thé correct answer is c. Reset Mode. Reset is
instruction, not a mode.

))E Transit Elevator/Escalator Consortium 42



Elevator — Escalator — Programmable Logic Controllers
Instructor’s Guide

Module Length: 430 min Time remaining: 20 min This section: 20 min (2 slides) ~ Section start time: Section End Time:
DO YA\ 4 Materials Needed
9 ASK In your own words:
3 Now lets see what you can remember. v'PPT slide 36

AS k rogrammable Logic Controllers
communications iMthésRSLinx/RSLogix500 R
software is; C OpaingthoRSumrany
a. Sele€tingfthe RS-232 DFI Device o

Answer: d Opening the Rockwell software menu

b. Loeating the’Available Driver et st EsctaorComsortn
c. Qpening the RSLinx menu
dy, Opening the Rockwell software menu

Instructor’s Notes

Advance

The correct answer is d. Opening the
Rockwell software menu. While they are all
steps you first have to open the Rockwell
Automation software menu which actually
contains the RSLinx/RSLogix500 software.

-
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