Programmable Logic Controllers:
Hands On Introduction to Industrial Controls

Class 1: PLC Basics
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PLC Basics

Topics
 PLC Architecture
* Introduction to the Velocio PLC

 Setting up the Velocio “vBuilder” software
(Flowchart)

« Hands-On Project: Build a basic ON/OFF
Controller
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PLC Architecture

-
: B
— Software
_ 2 2 ——
—_— 3 3 ’
— 4 4 —
L2 L2
Input Module Output Module

Wiring Terminals Wiring Terminals

EDUCATION
DesignNews 3 CEC CENTER

Presented by:




PLC Architecture...

BASIC COMPONENTS OF A PLC
CONSIST:

eCPU (Central Processing Unit)
e|/O (Input/Output) Section
ePower Supply

eProgramming Device
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Question 1

Name the 4 basic components of a PLC Architecture.
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PLC Architecture...

CPU (Central Processing Unit)
eThe brain of the PLC

e Usually consists of a microprocessor for
implementing the logic and controlling the
communication among the modules.

eThe processor requires memory for storing
the results of the logical operations
performed by the microprocessor.

eMemory is also required for the program
EPROM or E°PROM plus RAM. oresented by
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PLC Architecture...

1/0 (Input/Output) Section
eConsists of Input and Output Modules

¢|/O System forms the interface field devices
are connected to the controller.

ePurpose of the Interface is to condition the
various signals received from or sent to
external field devices.

e|nput devices such as pushbuttons, limit
switches, sensors, selector switches are
hardwired to terminals on the input modules.
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PLC Architecture...
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Typical Input Module Wiring Diagram
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PLC Architecture...

1/0 (Input/Output) Section...

e Output devices such as small motors, motor
starters, solenoid valves, and indicator lights
are hardwired to the terminals on the output
modules.

eTo electrically isolate the internal
components from the input and output
terminals, PLCs employ an optical isolator.

e “Real World” or “Field” inputs and outputs
are used to refer to devices mentioned earlier.
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Question 2

Name the two wiring methods of attaching 1/0
devices to a PLC.
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PLC Architecture...
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Solenoid valves

Indicator lights

LED displays

Common Return Bus

Typical Output Module Wiring Diagram
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PLC Architecture...
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PLC Architecture...

Programming Device (or Terminal)...

eAll leading brands of PLCs have software available so
that a PC can be used as the programming device.

eSoftware allows the user to create, edit, document,
store, and troubleshooting ladder logic programs and
to generate printed reports.

eComputer monitor able to display more logic on the
screen than handheld types (Programming Device).
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PLC Architecture...

Power Supply

eSupplies DC power to other modules that plug into
the rack.

eFor large PLC systems, the power supply does not
normally supply power to the field devices.

e\With larger systems, power to field devices is
provided by external AC or DC supplies.

eFor small and micro PLC systems, the power supply
is used to power field devices.
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Question 3

A handheld programming is capable of

displaying as much logic information than a
traditional computer monitor?

a) True
b) False
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Setting Up the Velocio “vBuilder”
Software (Flowchart)
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Reference
http://velocio.net/vbuilder/
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http://velocio.net/vbuilder/

Setting Up the Velocio “vBuilder”
Software...

Mew Project n

O Flow Chart @ Ladder Logic

Mame

Basic_On_Off]

Path

3:\Bevil_State\INT184 PLCs\Velocio_ Projects

Wi Create Directory for Project

Creating the Flow Chart program for a Basic ON/OFF Controller.
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Setting Up the Velocio “vBuilder”
Software...

NOTE: Traditional Software Naming Convention is not recognized in
Velocio vBuilder when creating the name for the Flowchart project.

Basic_ON_OFF will produce the following error message:

VYelocio Flow Builder oo

Uinhandled exception has occumed in your application. If you click
Continue, the application will ignore this emor and attempt to continue.
you click Quit, the application will close immediately.

The path is not of a legal form.

*  [etails Continue Quit
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Setting Up the Velocio “vBuilder’
Software...

Correct Naming Convention: BasicONOFFCitrllr.

Mew Project

O Flow Chart @ Ladder Logic

Mame

BasicOMOFFCErlr

Path
1:\Bevil_State\IMT184 PLCs\Velocio_Projects

¥ Create Directory for Project

Creating the Flow Chart program for a Basic ON/OFF Controller.
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Question 4

The naming convention Raw_Temp is

acceptable for a vBuilder Flowchart project
name.

a)False
b)True
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Setting Up the Velocio “vBuilder”
Software...

" Velocio Flow Builder

File Edit Window Tools Help

cP@REREAANAND BB 8 SSlEceik e

P J\Bevill_State\INT184_PLCs\Velocio_Projects\Basic_On_Off\Basic_On_Off.viof e[ s
(a)lB Jlc )LD JLE ) F LG JLH )T )T JLK )

Setup Hardware Window for configuring the Ace 22 PLC.
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Setting Up the Velocio “vBuilder”
Software...

We can detect your hardware for you. Before you start:
1) connect PLC to IO units (if applicable)
2) connect PLC to power
3) connect PLC to PC using USB cable
4) press 'Auto Setup'

" Auto Setup

Or use Manual Setup to create and edit program without plugging in PLC.
PLC will need to be plugged to send program to PLC

“Manual Setup

Setup Hardware Window for configuring the Ace 22 PLC.
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Setting Up the Velocio “vBuilder”
Software...

a5 SetupHardware
Hardware Configuration: -

ot >>

Ace 22 PLC detected by vBuilder software.
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Setting Up the Velocio “vBuilder”
Software...

o5 SetupHardware

Embed Subroutines in I0 units? This step is optional, and effects the way IO points are accessed.

Embedding Subroutine in IO Units lets the IO run it's own program, independent of the CPU.

They run on the I0's own processor, so using them can speed up operations and free up the CPU for other tasks.

When using them, Tag data is passed by value in and out of the IO Unit. It's very similar to passing data between regular subroutines.

. _runs the main program, so no Embedded Subroutine is needed.

i and “\»aren't elegable for Embedded Subroutines

Continuation of the Ace 22 PLC Hardware setup step.
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Setting Up the Velocio “vBuilder”

Software...

a5 SetupHardware

* Expansions must have an embedded Subroutine to use it's High Speed Counter or Pulsed Output.
Use Motion In and Motion Qut Functions to control Counting and Motor Movement.

- O X

Ace and Branch PLCs have a build in High-Speed Step Counter and Stepper Output

DesignNews

High-Speed Coun%e}r Step Out 1 StepOut 2  Step Out 3
Type Input(s Step  Dir Step  Dir Step  Dir
_ none = nonge none nong
The Ace 22 PLC Hardware setup continuation.
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Setting Up the Velocio “vBuilder”
I OOTtWAre...

DesignNews

- Add Subroutine

File Edit Window Tools Help

odP @ EEAANANYD BB £ 0 ElEccn wm
Setup 7% J\Bevill_State\INT184_PLCs\Velocio_Projects\BasicONOFFCtrllr\BasicONOFFCtrlrviof o[ ]

—
=,

[AJ BJICJ D JEJF )G H)NI I IJNE]
Setup Hardware \
| —

Name Hof
() BasicONOFFCElr 2

Solution

The Ace 22 PLC Hardware setup is completed.
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Hands-On Project: Build a Basic ON/OFF
Controller
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Hands-On Project: Build a Basic ON/OFF
Controller...

SA(Ampere)
Relay Terminal

l l Block
USE
Simulator

Stick Ace PLC

Gl

DDI§

L |
00
Il
L

Jowou
!

Electrical Wiring Diagram |
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Building the ON/OFF Controller
Flowchart

=

SessionDay7 [Compatibility Mode] - PowerPoint Sign in

& Velocio Flow Builder - [J\Bevill_State\INT184_PLCs\Velocio_Projects\BasicONOFFCtrlin\BasicOMOFFCtrilrviof] — O *

@ File Edit Window Tools Help - 8 X
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a B it o
7] InBtB5 BS 0 O o (ZlCopy
[? nBitBE B6 0 [l 0 io|Counter )
4 B el 0 0 | £ Data Log
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(~PD )
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(I[PWM )
[E. InBRCE 6 0 0 |
/" |Ramp
@ [ ..Sca!e
[_" o4l | Statistics
15) (&7 Subroutine |
[1_6\. | Timer / Clock
] " Note |
v Note
T
[
Errors { Warnings  watch Call Stack  Runtime Errors / Warnings
@ 0Erors | 0 Warnings
| MNumber Description File Rung Row Column

Creating Tags for Input and Output port pins of the Ace 22 PLC.
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Building the ON/OFF Controller
Flowchart...

Input Float

Output ui16 )

Output uilé

oo o oo ol o/ ol olaloa
| (e (|
| (|

InBitB1 address renamed to ON_Switch tag
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Building the ON/OFF Controller
Flowchart...

& Tags - O it

Input / Output Remote Writable Maodbus
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Unputbit )
Input Float
l DutEut uilé I

[ IR ISR [SL ISEE ISR IS{RE IS ISR ISR SR (S|
ooo|jooo|no o o o|d
[ ISRL ISR ISR ISL ISRL IS{SE {S{SE S IS{AL (S |

OutBitD1 address renamed to PiezoBuzzer tag.
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Building the ON/OFF Controller
‘ Flowchart...
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Select the ON Decision Block from the right side of Toolbox under
Wire Router button.
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Building the ON/OFF Controller
Flowchart...

Selecting the ON_Switch Tag for the Turn ON/OFF Decision Block.
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Building the ON/OFF Controller

Edit  Window
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@ File
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Flowchart...
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Solution
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DesignNews

Selecting theTurn ON/OFF Process Block.
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Building the ON/OFF Controller
Flowchart...

g5l Turn On/Off — ] >

Turn (B

Selecting the PiezoBuzzer Tag for the Turn ON/OFF Decision Block.
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Building the ON/OFF Controller
Flowchart...
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Selecting another Turn ON/OFF Process Block.
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Building the ON/OFF Controller
Flowchart...

o=l Turn On/Off — L] >
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Selecting PiezoBuzzer Tag for the Turn ON/OFF Process Block.
Select the OFF button for this Process Block.
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Building the ON/OFF Controller
_—— Flowchart...
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The Piezo Buzzer Turn ON/OFF Process and ON Decision Blocks
for the ON/OFF Controller Flowchart have been configured.

Design S
ignNews 38 CEC CENTER

Presented by:




Building ON/OFF Controller Flowchart...
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Select the flowchart symbol you want to attach with a click and drag motion
of the mouse.
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Building ON/OFF Controller Flowchart...
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Select NO to finalize this connection to the Turn ON/OFF Process Block .
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Building ON/OFF Controller Flowchart...
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Dragging the arrow to the Turn ON/OFF (ON) Process Block will define
this decision action as a Yes (Y).
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Question 5

Describe how to create an inverting switch
using the ON/OFF Controller Flowchart.
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BU|Id|ng ON/OFF Controller Flowchart...
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Click on the Velocio Icon to program the Ace 22 PLC.
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Building the ON/OFF Controller
Flowchart...

@ File Edit Window Tools Help

U ICATESNNEN d & MM

(A BJc ) pDJE)F )G )H)

(7] = ==
L 2 J :':\\( Start .-'Ll
(3] S

Setup Hardware || |
o

- /_-;;'-'-—'-'.'.r:\_
Solution { Logs || f 5| S ON

> .
Name Hof b4 ,/)".;/ - o “:}:;\\‘f
@sasiconorrerr 2§ 6 | (B0 )

Add subrouting) | fI -] &

;_?__- w‘x_:::;"‘/

o)

i 8 J

1 9 J

[1o)(™ @)

) || am

The tool taskbar will become active once the PLC is programmed.
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Programming the Ace 22 PLC
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Click on the Velocio Icon to program the Ace 22 PLC.
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Programming the Ace 22 PLC...

% File Edit Window Tools Help
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The tool taskbar will become active after once the PLC is programmed.

ESSEIEHISE Presented by:
DesignNews 46 CEC CENTER




Running the Basic ON/OFF Controller
... rowchart
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Click the “Green” run button to operate the Piezo Buzzer with the Simulator switch.
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