PLChext Technology .

Part 1 - Getting started and writing your first program
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Topics

e Introduction to PLCnext hardware — the PLCnext starter kit

* Connecting and communicating with the PLCnext controller

* Accessing configuration interface for the PLCnext controller
e Setting up the laptop to communicate with the PLCnext controller

* Initial configuration of the PLCnext controller

* Introduction to PLCnext software — PLCnext Engineer
* Acquiring and installing PLCnext Engineer software
...continued, next page
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Topics, continued

* Getting started with PLCnext Engineer software
* Opening a new project
* Aligning communications between project and the controller
* Adding input and output modules to the project
e Parameterization of the I/O
* Connecting to the controller, downloading and running the project
* Creating variables, linking them to I/O in the program

* Programming preliminaries
* Importing a function block into the program
 Open a new program, and the code tab, drop in a function block
...continued on next page



Topics, continued

* Programming for real

* Parameterization of the Al_Norm function block
* Declaring variables
* Specializing the blocks to handle our real-world inputs
* Programming some digital I/0, working with a Greater Than function block

* Program two Greater Than function blocks
* Create new variables to “turn true” when the appropriate input reaches a threshold
* Link these new variables to real digital outputs on the PLCnext controller

* Download to the controller and run, verify proper operation
* While online with the controller, check the program for real-time values

...continued on next page



Topics, continued

* Programming the HMI (Human-Machine Interface)

* Accessing the HMI development area

* Creating a page
Dropping an object onto the page, and configuring the object
Disabling the need to sign-in to view the HMI (safe for demo purposes)
Viewing the live HMI application in a browser

Detailed instructions in developing HMI pages, linking them to the program
* Using Text, Objects and Symbols
* Configuring settings, parameters, dynamics

* End
* Appendix

* Accessing the PLCnext Community
* Accessing more information on the PLCnext site on the internet



Useful resources - User manuals and data sheets

AXLF AI2 AO2 1H AXL F DI8/1 DO8/1 1H
2o

1: db_en_axl f ai2_acd Th_106048 en 03
1: db_en_axl f dif 1 dod 1 _1h_8670 en_02
1: UM_EM_AXL_F 5Y5 DIAG 23663 en_ 03

| 1
Installing, starting up, and operating the 1 L'I M_EN_ML_F_WS_I N ST_?QBE_EH_W
AXC F 1152 and AXC F 2152 controllers i
i — L erm——— e L um_en_axc_f _1152_2152_107708_en_05

These can each be found under the

“downloads” section for each of the
components used in this system

They will help clarify wiring points, etc.
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‘Also — CLICK HERE to check out Rajvir
Singh’s Youtube channel for severa/ I

-

Axioline F:
Diagnostic registers, and Axioline F: system and installation
i error messges

User manual
\ | k
User manual

‘PLCnext training videos
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https://www.youtube.com/watch?v=NCxqFqnryZw&list=PLTLcz6IpeLYLidXE0y6bIwD5cBRZp7dMt&index=1

Hardware — PLCnext Starter Kit

AXC F 2152 STARTERKIT
Order # 1046568

...or build your own:

Controller - AXC F 2152 - 2404267

DI/DO Module — DI8 /1 DO8 /1 — 2701916
Al/AO Module — Al2 AO2 — 2702072

*1/0 Exerciser - 5603026

*To follow the programming example in this
training, a means for generating a 0-10vdc analog
inpu(;c sOilgnaI and a 4-20mA analog input signal is
needed.




Hardware — Actual setup used for exercise

Controller - AXC F 2152 DI/DO Module — DI8 /1 DO8 /1 Al/AO Module — Al2 AO2
2404267 2701916 2702072

|/O Exerciser
5603026

Desss DO @

|INSPIRING INNOVATIONS

This hardware is powered with
24vdc, thus a power supply to
convert from 120vac to 24vdc is
required, as shown. Also shown on
the DIN rail: terminal blocks, circuit
breaker and surge protective device.




Connect to internet via WiFi, and to PLCnext
controller via Ethernet cable




Configure your computer to communicate with the

PLCnext controller

] 1—' Metwork Connections

1 E-' » Control Panel » Network and Internet » Metwork Connections v Search Network Connections
Organize cow
L" Bluetooth Network Connection L" Local Area Connection L" Local Area Connection 3 L" Wireless Network Cennection
- - - - ;
== aw Mot connected == _ Enabled = _ MNetwork cable unplugged == o phoenixcontact.com
x a Bluetooth Device (Personal Area ... @~ Intel(R) Ethernet Connection 1219.. 3§ @~ MNCP Secure Client Virtual NDISG.2... dﬂn Intel(R) Dual Band Wireless-AC 82...

* From your Windows computer’s start menu, go to “Network
and Internet”, then to “Network Connections”

e Assuming you can reach the internet via the computers
Wireless Network connection, leave that setting as it is

* Double-click on “Local Area Connection” to configure that
connection to be able to communicate with the PLCnext
controller

4items

O

General

Connection

IPv4 Connectivity:
IPvi Connectivity:

Media State:
Duration:

Speed:

Activity

Packets:

E;' Properties

! ,”. Local Area Connection Status

Mot Connected
Mot Connected

Sent L:_!

a

®0Disable Diagnose

Enabled
00:00:00
0 bps

Received

Close




Communicating with the PLCnext controller
Setting a fixed IP address on your computer’s Ethernet adaptor

F: Local Area Connection Status

General
Connection
IPv4 Connectivity: Mot Connected
IPve Connectivity: Mot Cornected
Media State: Enabled
Duration: 00:00:00
Speed: 0 bps
Activity
Sent — k! ——  Received
‘llgo
&
Packets: 0 | 0
E;‘Pruperﬁes GDisabIe Diagnose
A
Close

Click on Properties here...

e...click this =
e..and then here

E Local Area Connection Properties =

Metworking A thentication  Sharing

Connect using:

? Intel{R) Ethemet Connection [2159-LM

This connection uses the following items:

’:]? Mpcap Packet Driver (MPF) s
4 Npcap Packet Driver (NPCAF)

43 Q05 Packet Scheduler

43 Juniper Network Service

—

Imtemet Protocol Version 4 (TCP/1Pv4d)
O 2 Microsoft Network Adapter Muttiplesor Protocol
. Microsoft LLOP Protocol Driver v
£ >

Install.. Unintall <

Description

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

0K Cancel




Communicating with the PLCnext controller
Setting a fixed IP address on your computer’s Ethernet adaptor

U Local Area Connection Status X F . ) . ) ]
4 Local Area Connection Properties bt Internet Protocol Version 4 (TCP/IPvd) Properties *

G I )
Enera Networking Ay thertication  Sharing General
Connection Connect using: You can get IP settings assigned automatically if your network supports
TPv4 Connectivity: Mot Connected | I Intel(R) Ethemet Connection 1215-LM this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

IPwE Connectivity: Mot Connected _
—
:Edlz State: DEHSEIEE This connection uses the following tems: () Obtain an IP address automatically
ura don. : b T Npcap Packet Driver (NPF) ~ (@) Use the following IP address:
Speect oo % Nocap Packet Drver (NPCAP) IP address: [192.188. 1 .111|
| T Q05 Packet Scheduler
"IPJuniper Netwaork Service ! Subnet mask: | 255,255 .255. 0 |
B it Prioool Version ¢ (CP/PvA) |
[0 s Microsoft Network Adapter Muttiplexor Protocol Default gateway: | . : . |
Activity . Microsoft LLDP Protocol Driver v
- < * Obtain DNS server address automatically
Sent L,__-.. Received Install... Uninstall (®) Use the following DNS server addresses:
s Description Preferred DNS server: | . . . |
Packets: 0 0 Transmission Cantrol Protocol/Intemet Protocol. The default
wide area network protocal that provides communication Alternate DMS server: | . . . |
across diverse interconnected natworks.
4
P i Disabl Di
G Lot E;I e = [Jvalidate settings upon exit eI
Close i
0K Cancel Cancel
T T
. “« . n
* Click on “Use the following IP address: , . . .
. Your computer’s Ethernet adaptor is now configured with the
* Typein 192.168.1.xxx . : . .
above fixed IP address, and will be able to communicate with

* The value for xxx can be anything between 1 — 254, except 10
* (192.168.1.10 is being used by the PLCnext controller)
* The Subnet mask number should automatically fill in
* If not, type in the number shown
e Click Okay

the PLCnext controller



Communicating with the PLCnext controller
The PLCnext controller ships with a default IP address: 192.168.1.10

 We can communicate with the PLCnext controller by
simply entering an IP address into a browser.

* If we want to change the IP address, we must use
PLCnext Engineer to do so.

e We will download and install PLChext now.




Software - PLCNEXT ENGINEER - 1046008

[; ,_ﬂ - m‘ Don’t place an order for the software, just download
| - m = it from the Phoenix Contact website!
- N . o https://www.phoenixcontact.com/online/portal/us
| |

O [exa, 476 MB] Software International 2020.2
PLCnext Enginasr 2020.23: PLCnext Engineer is the modular software

platform for PLCnext Control davices. It covers the technical disciplines

See T I Tl

PLCnext Engineer neaded to configure, develop, and commission an automation application.

Engineering Software o
B.@.@.@W’ SHA256 Checksum:
efb3ec85b55de7b9%eababTf515f0bibSbaScc08cefFda2425db2 7408722
PLCnext Enginesr Setup 2020.3 {&4bit).exe

IMPORTANT!! Notice the software version (2020.3)
must match or be older than the firmware revision on Information from the
the PLCnext controller. If the firmware revision on the PLCnext controller’s web-
PLCnext controller is older than the version of PLCnext based management:
Engineer, then the PLCnext controller’s firmware must cw: 02/Fw: 2020.0 LTS
be updated. MAC: A8:74:1D:02:C1:75




PLCnext Engineer — programming software

nanoNavigator

nenoNavigator Once installed,* The PLCnext Engineer software will be
Blicgie: ContactAcvabop ioed: visible under the Phoenix Contact folder after clicking on
planning the Windows symbol at the bottom/left of the screen.

» Planning

. PLCnext Engineer 2020.0

. PLCnext Engineer 2020.3

'a PROJECT+ 2.8

PSI-CONF

. PLCnext Engineer 2020.3

PSI-CONF Update Client
QuickLauncher

View Current Setup Log

i Notice the software version (2020.3). The PLCnext
Prictos Engineer software must be of the same vintage, or older
B o than the Firmware level on the controller.

P‘ PowerPoint

* Once the software has been downloaded and unzipped, right-click and choose “install as Administrator”
for best results.



https://www.phoenixcontact.com/online/portal/us?uri=pxc-oc-itemdetail:pid=1046008&library=usen&tab=1&requestType=product&productId=1046008&productDetection=true&redirectTarget=country&redirectTo=US

Software and controller —ensuring compatibility

* Now that the PLCnext Engineer programming * Enter your PLCnext controller’s IP address into
software has been downloaded and installed, the address field of your browser.
let’s take a look at the PLCnext controller’s « (The default IP address is 192.168.1.10)
web-based management to note the

. , * Make sure your laptop is set up to talk to the
firmware version

PLCnext controller. See slides 10 and 11 if you
* If the firmware is older than the PLCnext need to change your laptop’s IP settings.

Engineer software, then we will need to
update the firmware



Access the PLCnext controller’s internal webpage

&= O m M\ Certificate error | https://192.168.0.10/welcome/ g 3=

When you’ve entered the PLCnext controller’s
IP address in the browser and hit enter, you will
get an error like the one shown here (Microsoft
Edge browser).

This site is not secure

This might mean that someone's trying to fool you

* In this case, click “Details”, and then ignore o e (0 the server. Yo shoud
the warnings about the site potentially being
unsafe, and proceed to the PLCnext
controller’s web interface.

[ Go to your Start page

Details

Your PC doesn't trust this website’s security
certificate.

The hostname in the website's security certificate
differs from the website you are trying to wisit.

Error Code: DLG_FLAGS_INVALID_CA
DLG_FLAGS_SEC_CERT_CN_INVALID

Go on to the webpage (Not recommended)




Access the PLCnext controller’s internal webpage
(Open a browser, type in: 192.168.1.10)

&~ — O ?m &) Certificate error https://192.168.1.10/welcome, DAe = I e -

-
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PLCnext Control

Many thanks for choosing a controller with PLCnext Technology. Discover the advantages of this open
control platform, which provides completely new levels of your freedom for automation.

[JDo not show this page in the future and go directly to the WBM

Note: You will get a warning from your browser that this may not be a safe site. It is safe. Proceed.



We will access the configuration pages. Skip to the end of this training for more information about the other links.

Click to access the
web-based Click here to reach

management the PLCnext section
configuration of the Phoenix
screens of the Contact website*

PLCnext controller

Thank you note Click to access the
PLCnext user

community on the
internet™

PLCnext Control
*any thanks for choosing a controller with PLCnext Technology. Discover the advantages of this open
control platform, which provides completely new levels of your freedom for automation.

[1Do not show this page in the future and go directly to the WBM

* Internet connection is necessary concurrently with your connection to the PLCnext controller. For example, WiFi
connection to the internet, while the laptop’s Ethernet adaptor is attached to the PLCnext controller.



O o & Certificate error https://192.168.1.10/welcome

enhancé®y
~ your automag
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PLCnext Control

Many thanks for choosing a controller with PLCnext Technology. Discover the advantages of this open
control platform, which provides completely new levels of your freedom for automation.

5:31 PM

£~ -y 2/11/2020 EZ




admin
Please login with your username and password. (Ch eCk th e fa ce Of yo u r u n it)
Username [Enter username 4 |
Password |Enter Password - |

The password to the PLCnext
controller is found on the face of the
unit, directly above the QR code.

This password is unique to each unit.




NIX Project Name: --- HW: 02 FW: 2020.0 LTS
NTACT MAC: % DUz

AXCF 2152
2404267

— Information

General Data

- Diagnostics

Profinet

Local Bus

- Configuration

Proficloud

'+ Security

'+ Administration

Note the firmware version of the PLCnext contraller. Knowing this will help set
up the project in PLCnext Engineering programming software. If the version is

older than the PLCnext Engineer programming software, you’ll need to update
the firmware

© 2017 PHOENIX CONTACT

Legal Information




% % O @ @ Certificate error https://192.168.1.10/wbm/Main.html#FirmwareUpdate.html * 7‘5 ﬂ.\. |_.-¢i>

Deutsch  English Logout

PHCENIX Project Name: --- HW: 02 FW: 2020.0 LTS
CONTACT MAC: AB:74:1D:02:C1:75

AXC F 2152 Administration
2404267

Firmware Update

Select the update container file

Browse...

= | Information

General Data

_Fmagmm If a Firmware upgrade is needed, this page is accessed by clicking
imt on the “Administration” menu item, and then on “Firmware
B update”. The latest Firmware file (as well as several older vintages)
. are found on the Phoenix Contact website, under the downloads
o o section under the PLCnext product page. (This is accessible from

the start screen of the PLCnext controller).

— | Administration

Firmware Update

License Management

PLCnext Apps




Verifying firmware revision

Firmware Download

Firmware version 2020.3.1

Description

[zip, 117 MB]
Firmwiare

SHAZ256 Checksum:
alcbe002e74cdfd0747b%9228ab856fc8ac321172278%92abceaac3552505fa711
AX¥C F 2152 FW2020 3 1.zip

Language Revision

1000

k. Top of page

* Access the appropriate product page on the Phoenix
Contact website, navigate to “Downloads”, and

download the latest firmware.

* Once downloaded, unzip and RUN the executable.
You will then see the appropriate firmware file to load

on the PLCnext controller.

Once the firmware has been loaded, and
the PLCnext controller has been rebooted,
check the device’s web-based management
to verify the firmware is up to date.

HW: 02|FW: 2020.3.1

MAC: AB:74:1D:02:C1:75

AXCF 2152
2404267

i)
T |I |
l|:||| ]

= Information

General Data

Metwork Configuration

+ Diagnostics

+| Configuration

Information

General Data

General Data
\endor
Address
Intermet

Type

Order No.

Serial No.

Phoenix Contact GmbH & Co. KG
Flachsmarktstr. 8, 32825 Blomberg, Germany
hitp://www.phoenixcontact.com

AXCF 2152

2404257

1361738474

Firmware \fersion

2020.3.1 (20.3.1.28622)

Hardware Version

FPGA Version

02

1.1.72




Back to PLCnext Engineer

* Having verified we have the proper firmware revision running on the PLCnext controller, you can
leave the web browser open or close it.

* Open PLCnext Engineer software.



PLCnhext Engineer

. PLCnext Engineer

File Extras Help

* Opens to this start page o e

e Load existing project from
left section (not applicable
until you have created and PLCnext Engineer 2020.3
saved projects) —p— R p—— ot

~

— Welcome to PLCnext Engineer
Empty AXC F 1152 v | 2020.0.0 project The Start Page welcomes you infroducing PLCnext Engineer. The Stari Page is shown every time you start PLCnext Engineer and is automatically closed when opening or creating a project.

(oo 42 01 L A1ttt 11 4 ft17 1 Jt2Z ft2ir 11 1 J212Z1 1 J[21 [Z12Z [J1 [ [1J
ICONTACT
INSPIRING INNOVATIONS

Recent projects
The ‘Recent projects’ list shows the projects that you have recently opened in PLCnext Engineer. Click the project name to open the desired project

e Start a new project from
middle section, with a
head start (be sure to

choose correct hardware i S

Sample projects
The 'Sample projects’ list provides a list of predefined project templates. A project template contains a completely configured PLCnext Engineer project which you can adapt as required for your
specific application. Click on the sample project to open it.

Empty AXC F 1152 v00 / 2020.3.0 project Eurther hel

p
If you de not know what to do after a project is opened, you can find further help here.

from list)

Empty AXC F 2152 w00 / 2020.3.0 project

* Help accessible from right-
most Section E.Q l" Empty AXC F 3152 v00 / 2020.3.0 project

15—‘5./

Visit our web site for more samples, templates, and updates!



Creating a project in PLCnext Engineer

* Get started by selecting one of the options in
the middle section.

* Match the hardware and firmware revision
with the software’s revision (or make a
selection with newer firmware than the
software version you are using)

Try one of our sample projects

Empty AXC F 1152 v00 | 2020.0.0 project

Empty AXC F 1152 v00 | 2020.3.0 project

Empty AXC F 2152 v00 { 2020.0.0 project

b

Empty AXC F 2152 v00 { 2020.3.0 project

Empty AXC F 3152 w00 / 2020.3.0 project

NS

PLCnext Engineer 2020.3

(Build 4.3.205.0)
Need help?

Welcome to PLCnext Engineer
The Start Page welcomes you infroducing PLCnext Engineer. The Start Page is shown eve

Recent projects
The ‘Recent projects’ list shows the projects that you have recently opened in PLCnext Eng

Sample projects
The "Sample projects’ list provides a list of predefined project templates. A project template
specific application. Click on the sample project to open it.

Further help
If you do not know what o do after a project is opened, you can find further help here.



Initial setup

* This will be the initial
programming screen

1. Double Click =—
“Project” under the
“PLANT” section.

PLCnext Engineer - PROJECT1.pcwex

Edit View Project Extras

B

~ [ Project
- axc-f-2152-1 - AXC F 2152 '

» PLCnext (2)
PLC

» {_HMI Webserver

SorPcua

Profinet (0}
Asioline F (0)

Window Help

b B e

BEOQ=EEEMB

gl [

KA w
YAk

~ [i= Programming (286)

~ [ Local (1)
Data Types
Functiens & Function Blacks
> [ Programs (1)
Extended (72)
|EC 61131-3 (123)
PLCnext Confroller (34)
Safety IEC 61131-3 (56)

> PLCnext Components & Programs

> £ Network (417)

v i HML(33)

~ [ Objects (12)
Button
Check Bax
Ellipse
Line
Linear Gauge Scale
Polycurve Path
Polyline Path
Radial Gauge Scale
Rectangle
Symbol List
Text
Text Input
Local

3 £/ Libraries (1)




Align program communications with controller

1. Click on “Online Devices”
tab on the Project menu

2. Click in the blue box that
says “select online device
here”

3. Choose the device that is
shown (in the 2" row).

The two rows should then
collapse to one, with the
device from the second row
shown in the “Name of
station” column.

A. Click the symbol indicated
by the arrow to scan the
network.

Under the status column,
there should now be a
checkmark.

File Edit View Project

~E=N=N

~ Project
- axc--2152-1 - AXC F 2152 '

¥ [7) PLCnext (2)
FLC

¥ ' HMI Webserver

hcopcua

Profinet (0)
Axdoline F (0)

Network scan icon

‘Window Help
-
NS

Project X

Settings IP Subnet Physical Topology Version Infgefhation Online Devices v O

EPII(ENMIK

KA u Searc
¥ AR Searen I

/ Online Devices

Local Area Connection Intel(R) Ethernet Connectio...  w @

| Name of station (Project) < IP addrass. | Subnet mask ‘ Default gataway | Type

W - 0O x
Y | Search I
Last scan on 2/11/2020 3:44:02 PM
Status ‘ Name of station {Online) dress | ‘Subnet mask | Default gataway
|

i axcf2152 5 192.168.1.10 2552552550  192.168.1.1

Note: If you had desired another IP address besides the
default, you would make that change in the appropriate
Project area in PLCnext Engineer. It would be shown and
would take effect once the project was downloaded to
the PLCnext controller.

| AXC F 2152 |

I axc-f-2152-1 192.168.1.10 | 2552552550 |

Select project device here

< 3

~

Programming (286)

~ Local (1)

v ow v

Data Types
Functicens & Funciion Blocks

» Programs (1)

Extended (72)

IEC 61131-3 (123)
PLCnext Confroller (34)
Safety IEC 61131-3 (56)

PLCnext Components & Programs

Network (417)

B QdEF Gl & M M gl [«

HMI (33)

Objects (12)
7 Buton
Check Box
Ellipse
Line
Linear Gauge Scale
\ Polycurve Path
Palyline Path
=) Radial Gauge Scale
Rectangle
Symbol List
Text
Text Input
Local

Libraries {1)




Align program communications with controller

The two rows should then
collapse to one, with the
device from the second row
shown in the “Name of
station” column.

A. Click the symbol
indicated by the arrow
to scan the network.

Under the status column,
there should now be a
checkmark.

B PLCnext Engineer - PROJECTA.pewex

File Edit View Project
3
EEE N
PLANT
50 A Search
~ Project

w axe-+-2152-1 - AXC F 2152 '
> (%] PLCnext (2)
PLC
> (_DHMI Webserver
rforPcua
Profinet (0}
Axioline F (0)

Network scan icon

Window Help

L 13
s e

— g X

EPII(EHMIK

Project X L4 COMPONENTS
X i . X A ue Search
Setfings IP Subnet Physical Topg Persion Ipf6rmation Online Devices v 0O o AR R
. - L4 P i 286
» oOnline Devices Wo- O x rogramming (286)
Local Area Connection Intel{R) Ethernet Connectio...  w @ ¥ | Search I v [ Local (1)

Last scan on 2/12/2020 3:55:07 PM

MName of station (Project] < IP address. | ‘Subnet mask | Default gateway Type Status Name of station (Online) < IP address. ‘Subnet mask Default gateway

axc-1-2152-1 192.168.1.10 = 255.255.255.0 AXC F 2152 ¥4 axc-f-2152-1 192.168.1.10 | 255.255.255.0

Note: If you had desired another IP address besides the
default, you would make that change in the appropriate
Project area in PLCnext Engineer. It would be shown and
would take effect once the project was downloaded to
the PLCnext controller.

< >

[ R R

Data Types
Funclions & Function Blocks
> Programs (1)
Extended (72)
IEC 61131-3 (123)
PLCnext Confroller (34)
Safety IEC 61131-3 (56)

PLCnext Components & Programs

Network (417)

EOEERELBE g =

HMI (33)

Objects (12}
3 Button
Check Box
Ellipse
Line
Linear Gauge Scale
\ Paolycurve Path
Paolyline Path
-) Radial Gauge Scale
Rectangle
Symbol List
Texd
Text Input
Local

Libraries (1)




Downloading the project to the controller

1. Right-click the axc-f-2152: AXC-F-2152
to expose the dropdown menu

2. Click on “Write and Start Project” to
download the project to the controller.

This will download the project, and hence
the IP address to the PLCnext controller.
Since we have not changed our IP address
from the default, there is no need “Write
and Start Project” at this point, but it is a
task we will need to do often, so we might
as well practice here.

EA wid
Ku AR

b

H

L*)

W Project

axc-f-2° 77

PL
PL

E<oF
Pn

A

Cockpit

EEProject x

[l axc-+-2152-1 1 Axicline F %

Setlings

axc-f-21%

Data List i Statisfics

4% Connect / Disconnect

¥ i D HA ‘F Logon f Logoff

@ Write and Start Project

4
f" Wite and Start Project (with Sources)
i.} Wite and Start Project Changes

'

Write and Start Project Changes (with Sources)

o Delete

F3
Ciri+F5

Del

P o~

liagnostics and status ind

F-C: @
F-D: (@D
F: @
WUN:
AL
IBG:

H O]
ED

Utilization

Memory:

Retain memory



Select and add I/O modules S

W Programming {286)

x
First, right-click and disconnect from the controller ~ —
L oca
Double click on “Axioline TRl 17 wor2rszt xone - x Data Types ]
F” in the PLANT section 20K searcn Ad/ Sefings  F_ Device List_ [ DataList Functions & Funclion Elocks .
) ) ) e v Device List ¥ [ Programs (1)
Click on “Device List” tab TP EREE™ » [ Extended (72)
(notice the table is blank) Y s [T | | » H IEC 61131-3 (123)
oo ua R s > [ PLCnext Confroller (34)

Under the COMPONENTS R e > [ Safety IEC 61131-3 (56)
section, expand s someren
llNetwork” and the \ : zézmzé
su bmen us u ntll you fl nd : s:=:::: > PLCnext Components & Programs
the module(s) you’ve o T— ~ & Network (417)
added to the controller e
hardware. 2 T Somupams ™ 5 Devices (88) ~1

o | | sectuperee ) [ Analog input (9) ||
Drag the mOd u |eS d nd 1 Selectlyns here w [55 Analog input and output (1) I
drop them on the o Rk AXL F AI2 A02 1H Rev. == 02/
“Axioline F” under the 7 seetyperer » [j= Analog output (8)
PLANT tree e Select type fers * [ Controller (8)

19 Select type i’.eré ¥ Counter (1}
OR click on the first R » [ Digital input (12) “
unassigned row (see 2| seamerer ¢ — 3
large arrow) and select o o ~ i HM(33)
module from the drop- 55 suectoperen
down list that appears Q TINEEERIE v == Obiects (12) ~

0 emors, 0 wamings - - 100% — * + [l']



Verify that I/O modules have been added to program

e Notice the relevant modules

File Edit View Project Exiras Window Help

appear — nested under the S ] h

inli ; C =R ¥ X " & ®mS =i
“Axioline F” in the PLANT tree - T .

E=Project x axc-f-2152-1 | Axioline F X
* And they are Shown on the AR searen T Seftings Device List Data List
Device List in the middle of the ~ 2 Profe ——
w | axcf2152-1 - AXC F 2152 g
screen. > () PLCnexi (2) Type Function | Location
> P :L?Wehsme[ AXLF DI3 DO3M XC 1H
E-&E 0PC UA AXLF AIZ AO2 1H Rev. == 02/1.00
Profinet (0} Select type here

W Axioline F (2]
dio-1: AXL F DI&M DO8M XC 1H
gio-1: AXLF AlZ AOZ 1H

Select type here
Select type here
Select type here
Select type here

Select type here

WG =l oWt @ M|—1 T+

Select type here

Select type here

PR—
L =

Pl i deimm e



1. Click on axc-f-2152: AXC-

Verify connection between controller and software/program

. PLCnext Engineer - PROJECT4.pcwex

F-2152 directly under
“Project” in the PLANT
area

2152 g

B axc£-21624
3 () PLCnext (2)

2. \Verify the “Cockpit” tab

3. Click on the triangular

» (1 HMI Webserver

is selected in the center Forc e

Profinet (0)

Axioling F (2)
Works pa Ce v IDd‘Ir:]el AXL F DIBM DOBM XC 1H

aio-1: AXLF AIZ ADZ 1H

symbol next to the
window that says
“TCP/IP”

This should make an
Ethernet connection
between the controller
and the program. You
should see active
diagnostics in the software
that mirror those on the
hardware.

axe-f-21521 x

I Stafistics

COMPONENTS

Cockpit
O LS HL-W€Q 2 G Y m

O P @ Activate / Deactivate Al BP

~ [i Programming (286)

~ [ Local (1)
Data Types
Functiens & Funcfion Blocks
¥ [ Programs (1)
» [ Exended (72)
¥ IEC 61131-3 (123}
» PLCnext Controller (34)
» [ safety IEC 61131-3 (56)

3 = PLCnext Components & Programs

Overview Diagnostics and status indicators
Device FC D
F-D- (D
Network
SFE (@
IIIIIIIII UN-
Notificati i
D:@
EQ
Utilization
Memory: 30 %
in memory
CPU load (lotal): 29 %
CPU load (core 1) 38 %

U load (core 2);

Network (417)
¥ [5 Digital input (12) ~
[ Digital input and output (8)
AXLF DI3M DO3M 1H
AXLF DI/ DO&/M XC 1H I
AXL F DIS/3 DO3/3 2H

AXLF DI16M1 DOB/2-2A 2H

ERQEEGEGSME§] =

AXLF physcial w
< >
w5 HMI(33)
~ [ Objects (12) ~
Bufton
Check B
Ellipse
Line
Linear Gauge Scal
Fol Pati

ycurve Pa
Polyline Path
ial Gauge Scale -

> £5 Libraries (1)




Downloading the project to the controller

EA wid
Ku AR

1. Right-click the axc-f-2152: AXC-F-2152 to
expose the dropdown menu

2. Click on “Write and Start Project” to

W Project

» (3 PL
download the project to the controller. -
&
* You should notice that the “D” (diagnostic) e
LED on each of the I/O modules attached to v I ax
the PLCnext controller are now blinking
green rather than yellow.
* This indicates that (by downloading the program),
the controller now recognizes the I/0 modules
attached to it.

* The blinking LED will turn solid green once all the
I/O is assigned to variables in the program, or are
disabled.

*Before proceeding to the next step,
right-click on axc-f-2152: AXC-F-2152 to
expose the dropdown menu and click on
“Connect/Disconnect to stop scanning.

w anc-f-2 77

Yl

[T
-]

| 1€
°o

X

EEProject x

Search

. axc--2152-1 / Axioline F X

axc-f-21%

Cockpit Setlings Data List |l statistics
B ey e |
Connect / Disconnect
P o~ W
Logon f Logoff liagnostics and status ind
F-C: (D
F-D: (D
Write and Start Project F3
Write and Start Project (with Sources) Cir+F3 F: (D
Wite and Start Project Changes UM
Write and Start Project Changes (with Sources)
AlL:
BG:
Delete Del BG:
0]
ED
Utilization
Memory:

Retain memory:



Parameterize the analog I/0

B PLCnext Engineer - PROJECT4.pewex

File Edit View Project Extras Window Help

* Double click on the analog module under
“Axioline F” on the Project tree under the
PLANT section.

* | have 0-10 vdc analog input wired to analog vaemn

Maininstance : Main

input 00, and a 4-20mA analog input wired

PLC

. « HFHYG En

[EEProject x [l axcs2152-1/axicine F % [J] axe£21521 x

~ Project
- axc--2152-1 - AXC F 2152 '

Parameters

Identification

1 H H . > () HMI Webserver Data format
to analog input 01. There is nothing wired Forew ;
h I e :::I?:; :f:z) Input channe! 2 Input channel 1
to the analog outputs. Bl :
i 30 Hz o
Output channel 2
16-sample -

* Click the “Parameters” tab in the central

WorkSpace SeCtiOn, then Select the / i : —P | ama.20mA -

Filter: 30 Hz v

appropriate measuring ranges for each \x .
i - ; \MM”
input/output. (Make the outputs inactive,

OQutput rang e\ channel inactive ~
unless you have actuators to attach).

Substitution behavier: maintain last values v

Qutput channe

Output range:

* Click to save the project, through the File §

menu (as you would with any application). A T o5 05
|




Download the project to the PLCnext controller

* Right click on the axf-c-2152 — 1: AXF-C- L
2152 under Project W Wesminr

 Select “Write and start project” from the R e

- it

drop-down menu to load the program onto < 4 o -
the PLCnext controller, and to start the e e

e lold 4, Wirite and Starl Project (with Sources) CHi+FS ta forr
.
Prof 45 Wirite and Starl Project Changes
L] ~ il Axig wtch
rasurin

| ¥, rile ang Starl Project Changes (with Sources)

XK Delete Del ler: evice serial number: 1361738474

 If you haven’t been online with the B s O U—
controller in a while, you will need to sign -
in. The username is admin

* The Password is etched on the front of the ol 5
PLCnext controller, above the QR code. o




Create a variable for the program to use, link it to an I/O point on the
controller

e Double click on “PLC” under the PLANT Broect x [l = 2 A iavoineF % [[] axef21521 % axc£2152-1 /pLC x [TIETERE

project tree in the PLANT Seftings Data Lis
section. axc£.2152-1 - AXG F 2152 gl Data List
“ . ~ () PLCnext (2) -
* From “Data List” tab, under the v 1K, EsM (1) o
. . w [ Cydlic Variable (PLC) }» |) Process data item

“Default” section under Variable R, o =
( P LC), enter a variable name in 1 ;LCESME axc-£-2152-1 / PLC.Current_4_20 axe-+-2152-1 / aio-1/ INO2
the space that says “Enter % B HM Webserver ER) ac2152-1/PLC VoliagE 0_10 avc-£-2152-1 / aio-1 / INOT M
Vva rl a ble name h e re" (I e nte red . w [=] Application (0) Enter vguetTe name here W axc-f-2152-1 anc-F-2152-1 1 aio-1 / ~AQ32
“« ” i 1) Support (0) <fem Variables e Moli_ne F awcf2152-1 f aio-1 / OUTO2

Voltage._0_10 . The rest was ngz:r: Uf«w] e 121521 / PLE FNDLS1_PLC_RUN *::z: axc-£2152-1 / aio-1/ OUT01
automatical |y pre pended onto o I Axioline F (2) axc-£2152-1 / PLC.PND_S1_VALID_DATA_GYCLE AXC 21521 T Protinet F PRD_S1_VALID_UATA_GYCLE
the variable name ) . dig-+-TXL F DISM DO XC 1H axc-£2152-1/ PLC.PMD_S1_OUTPUT_STATUS_GOOD avc--2152-1 / Profinet / PND_S1_OUTPUT _STATUS GOOD

aio-1 - AXLF AIZ ADZ 1H axc£-2152-1 / PLC.PND_S1_INPUT_STATUS_GOOD axc-£2152-1 / Profinet/ PND_S1_INPUT_STATUS_GOOD
* Click the dropdown arrow in the axc-£-2152-1/ PLC.PND_S1_DATA_LENGTH axc-£-2152-1 / Profinet / PND_S1_DATA_LENGTH
“Process Data Item field. and axc-£2152-1/ PLC.PND_S1_OUTPUTS axc£-2152-1 | Profinet / PND_S1_OUTPUTS
V4
. . axe-f-2152-1 / PLC.PND_S1_INPUTS avc--2152-1 / Profinet / PND_S1_INPUTS
select the.I/O point to associate <
to the variable e —
=t D Bl E =" s

*1f you cannot find the 1/0 point that you need (ie. the analogs aren’t displayed in the drop-down list), click on the circled arrow, to expose
more columns in the data list. This will enable you to change the data type (for example, from BOOL to WORD), which will expose more 1/0
types. Select type WORD for the analog 1/0 to show in the drop-down list.



Create a variable for the program to use, link it to an I/O point on the
controller

Note the Data List has expanded columns, with “Type” now to the right of “Variable (PLC)”

Click in the cell under “Type”, in the row of the variable you want to alter.

* A pop-up menu of different data types will be visible. You can freely select from the various data types.
* Knowledge of programming conventions is necessary to understand which data types are appropriate for certain variables

* This knowledge is beyond the scope of this training.

EEproject x ] 221521 /avioine F x ] axe£21521 x axcF-21521 [PLC X
EA Wi
¥y AR T Seffings Data List ~ 0
W Project .
H o= x
v || axcf2152-1:AXCF 2152 I Data List &
~ (=) PLCnext (2) T - VAL VAL HM, 'E’IEI we Y x
w16, ESM1 (1) -~
v [&] Cyclic100 (1) Variable (PLC) L4 Type Usage Comment Init Retain OFC Hl Profickoud Process data item
MainInstance : Main w Default
1, ESM2 axc-£-2152-1/ PLC.Current_4_20 WORD Global WORD#16#0 O | O axe-+-2152-1/ aio-1/1N02
PLC
» () HMI Webserver axc-£-2152-1 / PLC Voltage_0_10 WORD Global WORD#16#0 1 ] ] [ axc-r-2152-1 7 ai0-1 /1N01
~ [-] Application (0) Enter variable name here WORD Global
& _t) Support (0} w System Variables
oFEoPC UA
Profinet (0) ue-F2152-1 [PLC.PND_S1_PLC_RUN HEBL Giobal FALSE ] O axc-£2152-1 / Profinet / PND_S1_PLC_RUN
rofing:

o I Avioline F (2) axc-£-2152-1/ PLC PND_S1_VALID_DATA_CYCLE BOOL Global FALSE O O anc--2152-1/ Profinet / PND_S1_VALID_DA
dio-1 - AXL F DI/ DOBM %C 1H axc-£-2152-1 / PLC.PND_S1_QUTPUT_STATUS_GOOD BOOL Global FALSE O O axc-£-2152-1 / Profinet / PND_S1_OUTPUT_:
aio-1- AXLF AIZ 402 TH axe--2152-1/ PLC PND_S1_INPUT_STATUS_G00D BOOL Global FALSE O O axc-+-2152-1/ Profinet/ PND_S1_INPUT_ST,

axc-£-2152-1 ) PLC PND_S1_DATA_LENGTH WORD Global WORD#16#0 O O axc-£-2152-1/ Profinet / PND_S1_DATA_LEN




Prepare to download to the con

Double click on “axc-f-
2152-1 : AXC-F-2152"
immediately under Project
in the PLANT section

Make sure “Data List” is
selected from the tabs

Locate the variable(s) you
have added. (You may
need to scroll down)

€l A I
~ Project
v I axe£2152-1: AXC F 2152
w (=) PLCnext (2)
w 15 Esm1 (1)
w | 5| Cyclic100 (1)
Mainlnstance : Main
10, ESM2
PLGC
~ D HMI Webserver
w [=1] Application (0)
3 Support (0)
oRCoPcUA
Profinet (0)
W Loialing F (2]
dio-1: AXL F DI&/1 DO8M XC 1H
aio-1: AXLF AI2 202 1H

axcf-2152-1 X

troller

Cockpit Setfings Diata List il Stafistics v O
Data List Ll =
e "% Hile T % % T
Variable (FLC) { Type Usage Comment Init Retain OPC Hil Frofickoud ~
axc--2152-1 / PLC.PMIC_MAINTENANCE_DEMANDED BOOL Global FALSE D D
axc-f-2152-1 / PLC.PMIC_MAINTEMANCE_REQUIRED BOOL Global FALSE O O
axc--2152-1 / PLC.PMIO_CONFIG_STATUS WORD Global WORD#16#0 O O
axc-f-2152-1 / PLC.PMNIO_CONFIG_STATUS_ACTIVE BOOL Global FALSE O O
axc-f-2152-1 / PLC.PMIC_COMNFIG_STATUS_READY BOOL Global FALSE O O
axc--2152-1 | PLC.PMIO_COMFIG_STATUS_CFG_FAULT BOOL Global FALSE O O
axc-f-2152-1 / PLC.PNIO_FORCE_FAILSAFE BOOL Global FALSE O O
axc-f-2152-1 / PLC.PMIC_FORCE_PRIMARY BOOL Global FALSE O O
axc-f-2152-1 / PLC.IP_ACTIVE_SOCKETS UINT Global UINT#D ] (]
axc--2152-1 / PLC.TLS_ACTIVE_SOCKETS UINT Global UINT#D ] (]
anc--2152-1 / PLC.HMI_STATUS HMI_STA..  Global O O
anc--2152-1 / PLC.HMI_CONTROL HMI_CO... Global O O
anc--2152-1 / PLC.EIPD_INPUTS EIPD_IC... Global O O
anc--2152-1 / PLG.EIPD_QUTPUTS EIPD_IO... Global O O
anc--2152-1 | PLG.EIPD_VALID_DATA_CYGLE BOOL Global FALSE O O
anc--2152-1 / PLG.EIPD_PEER_IDLE BOOL Global FALSE O O
anc--2152-1 { PLG.EIPD_PEER_RUN BOOL Global FALSE O O
axc---2152-1 / PLC.EIPD_OUTPUTS_LENGTH WORD Global WORD#16#0 ] (]
axc---2152-1 / PLC.EIPD_INPUTS_LENGTH WORD Global WORD#16#0 ] (]
Select Var FLC) here
| anc--2152-1 { PLC.Current_4_20 WORD Global WORD#16%0 ] ] [
anc--2152-1 / PLC. Voltage_0_10 WORD Global WORD#16%0 O O O
Enter variable name here BOOL Global [
« 3y




Prepare to download to the controller

axc-f-21521 X

d nght CIICk On ”aXC'f'Z 152_1 el a Cockpit Setfings Data List I Stafistics
: AXC-F-2152" immediately N ,,Pml:if_” — Data List
. . onnect § LhsConnec VAR H
under Project in the PLANT e Yo | ¥R W
. ] ﬁ Logon f Logoff { Type Usage Comment Init Retzin
se Ct Ion ANCE_DEMANDED BOOL Global FALSE
. . Lt ANCE_REQUIRED BOOL Global FALSE
* Click on “Write and Start .eh ::ﬁ Yo Wit and Start Project F5 STATUS WORD Global WORD#16#0
P rOJ ec t tO d own | 0a d an d \'; =4 §,. Wirite and Start Project (with Sources) Ciri+F5 STATUS_ACTIVE BOOL Glabal FALSE
A *0 Write and Start Project Changes STATUS_READY BOOL Global FALSE
St a rt t h e p I’OJ e Ct on t h e i Er':; ' Write and Start Project Changes (with Sources) STATUS_GFG_FAULT BOOL Glabal FALSE
P LC n ext co nt ro | | er o M Asio AILSAFE BOOL Global FALSE
* ¢ ¥ Delete Del RIMARY BOOL Global FALSE
i KETS UINT Glabal UINT#D
axc£21521 [ PLC.TLS_ACTIVE_SOCKETS UINT Global UINT#0
axc-£-2152-1 / PLC. HMI_STATUS HMI_STA..  Global
axc-£2152-1 / PLC.HMI_CONTROL HMI_CO...  Global
axc-£-2152-1 / PLC.EIPD_INPUTS EIPD_IO..  Global
axc-£2152-1 / PLC.EIPD_OUTPUTS EIPD_IO..  Global
axc-£-2152-1/ PLC EIPD_VALID_DATA_CYCLE BOOL Glabal FALSE
axc-£2152-1 / PLC.EIPD_PEER_IDLE BOOL Global FALSE
axc-£-2152-1/ PLC EIPD_PEER_RUN BOOL Glabal FALSE
axc-£2152-1/ PLC.EIPD_OUTPUTS_LENGTH WORD Global WORD#16#0
axc-£-2152-1 / PLC.EIPD_INPUTS_LENGTH WORD Glabal WORD#16£0
Select Variable (PLC) here
axc-£-2152-1 / PLC. Current_4_20 WORD Glabal WORD#16#0 O
axc-£2152-1 / PLC Voltage_0_10 WORD Global WORD#16#0 O
Enter variable name here BOOL Global

=l Project x

[ axcf2152-1 1 Axioline F

B axc £21521/PLC X

il aio-1 x




Witness interaction while online with PLCnext controller

* Note the Data List
becomes
interactive as the
PLC runs the
program.

* The raw values of
the analog inputs
can be seen (in
hexadecimal
format).

* Twist the
potentiometer
and the values
will change.

~—

.l
W
4
L4
tn
m
fu
o
=

o Project

(o axcf-2152-1 : AXC F 2152
o PLCnext (2)
W 10 ESM1 (1)
W | &) Cyclic100 (1)
Maininstance - Main
1 ESMZ
PLC
~ i U HMI Webserver
~ [ Application (0)
%) Support (0)
oCoPCUA
Profinet (0)
o Axioline F (2)
dio-1: AXL F DI&M DOSM XC 1H
aio-1: AXLF AIZ AQ2 1H

axc-f-21521 =

Cockpit Setlings Data List Al Statistics
Data List

Variable (PLC) \ialue Type Usage Comment Imit Retain
axc£-2152-1 / PLC.PNIO_SYSTEM_SF BOOL Global FALSE
axc-£-2152-1 / PLC.PNIO_MAINTENANCE_DEMANDED | FALSE G Global FALSE
axc£-2152-1 / PLC.PNIO_MAINTENANCE REQUIRED BOOL Global FALSE
axc-f-2152-1 / PLC.PNIO_COMNFIG_STATUS 1680001 WORD Global WORD#16#0
axc£-2152-1 / PLC.PNIO_CONFIG_STATUS_ACTIVE BOOL Global FALSE
axc--2152-1 / PLC.PNIO_CONFIG_STATUS_READY [ TRUEEEG Global FALSE
axc£-2152-1 / PLC.PNIO_CONFIG_STATUS_CFG_FAULT BOOL Global FALSE
axc-f-2152-1 / PLC.PNIO_FORCE_FAILSAFE | FALSE G Global FALSE
axc£-2152-1 / PLC.PNIO_FORCE_PRIMARY BOOL Global FALSE
axc--2152-1 / PLC.IP_ACTIVE_SOCKETS o[ Global UINTZ0
axc£-2152-1 / PLC.TLS_ACTIVE_SOCKETS o[ Global UINTZ0
axc-£-2152-1 / PLC.HMI_STATUS ] HM_STA.. Global
axc£-2152-1 { PLC_HMI_CONTROL B v co. Global
axc--2152-1 / PLC.EIPD_INPUTS HEEE®] cF0_ 0.  Global
axc£-2152-1 / PLC.EIPD_QUTPUTS BEEE®] cF0 0. Global
axc-f-2152-1 / PLC.EIPD_VALID_DATA_CYCLE | FALSE G Global FALSE

c-12452.1 / PLC.EIPD_PEER_IDLE BOOL Global FALSE
axe-f-21 PLCSED_PEER_RUN | FALSE G Global FALSE
axc-f-2152-1 / PLC. ou S LENGTH 1620100 WORD Global WORD#16#0
axc--2152-1 / PLC.EIPD_INP ENG WORD Global WORD#16#0
Select Variahle (PLC) here ]
axc--2152-1 / PLC.Current_d_20 WORD Global WORD#16£0
axe-f-2152-1 / PLC Voltage_0_10 1683190 WORD Global WORD#16#0



Prepare to do some programming

* Raw variables won’t be of use in real-world 52w I Cock etings i,
applications. We will do some programming v 5 Project
to scale those values to real-world v [paxc s 2e1 4 ave £ aeca b
engineering UnitS. " A Connect / Disconnect
v |(I)| Debug On/Off
 First, Right click on “axc-f-2152-1 : AXC-F- A Logon / Logoff -
2152” immediately under Project in the T2 Switch User.. =
PLANT section B2 Change Password... '
‘EMA
* Then click on Connect / Disconnect (which - I6_S
will disconnect the program from the . I6_S
controller). ua IG_S
o IG5
E_FA
E_PF

e aTa
I AL TFE=T F PO I _Me ] I‘-I'I__DD'-\_F'F

maen FB4ALTT 4 2PN TI O AMSTIVIE O



Prepare to do some programming

 Because the programming to scale the

i n p UtS iS fa i rly com p I eX, an d Si nce File Edit WView Froject Exiras Window Help

someone else has already created a B ew Project e wa =
H . . = en Project.. Ctri+0 | =
function block to perform this task, | will [ Open Projec
import their function block rather than Save Project As.. AN < 2152-1 / Axioine F * [ I
build it from scratch. Archive Project As.. 5 List
il Close Project Cirl-\ .
* Itis located in another project “Project 2”. import > import From Another Projec..
Export b Import From PLCopen XML...
* From within the project we are Working = Print._ Cri+P Import AutomationML APC._ s
in C“Ck Flle — |mport — |mport from 1 CUsers\Publich.. \Projecis\PROJECT4 powex Import GSDML File(s) ...
A ’ th P . t 2 Coi\Users\Publich.. \Projecis\Project 2. powex Import FDCML 3.0 Device Description ... Gl
no er rOJeC 3 CUsers\. \Projects\Eifert_First_Project_a.powex f.-'nliage_ﬂ_m WORD Gh
4 CUsers\Publich.. \Projecis\PROJECT_3 powex t here BOOL Gl
5 ChUserz\Publich.. \Projeciz\Eifert_First_Project pcwex -
M Exit Alt+F4 ii‘ND_51_F'LC_RUN BOOL Gl

I I awc--2152-17 PLC.PND_S1_VALID_DATA_CYCLE BOOL Gl

avr 21874 J Rl PHIN 24 OITRHT STATHS nin Sialall =k



Import from the selected project

* Locate the existing project
which contains the function

M zxes-2152-1 4 pxicline F axc-£2152-1 /PLC x [ BT ST R

Data List
block you need
Open x
° i i ¢ £
In thls Casel I knOW the funCtlon Uk <« Public Documents » PLCnext Engineer » Projects v 0 Search Projects o]
block I need is in the - | 4
”P . t 2” . t Organize - Mew folder ==« [N 0
r r .
OJeC —_ p OJeC [ IrdFed2013 - Mame Date modified Type Size

1 @ OneDrive - PI Eifert_First_Project 1/31/2020 :02PM  PCWEX File 37KB

“ = Decuments Eifert_First_Project_a 2/4/2020 54 PM PCWEX File 83 KB

5 PHOEMIX CO Project 2 2/11/202011:43 AM  PCWEX File 65 KB

f &/ Pictures PROJECT_3 Type: PCWEX File EOPM  PCWEX File 3BKE

Size: 64.5 KB - e o .

! 12 December PROJECT4 Date modified: 2/11/2020 11:43 AM 48 AM  PCWEX File 44 KB

] Interim Search

] Projects

/ Training

i

| ® OneDrive - PHOEI

4 [ ThisPC

/ el Rl ~

1

File name: || v‘ All Project Files (*.powex ™. powe ~
i

PLC.AXTD DIAG PARANM 2 REG HI BYTE Global BYTEFTGRD [



Only select the content you want to import

boc-f-2152-1 / Axioline F X axc-f-2152-1 I PLC X . axc--2152-1 %
* All items are selected by default, .
since we only want the

“Al_Norm” function block, ————— ;,
. Select ject it
deselect everything and select —El Selectthe items to be imporled into the current project F
just the “Al_norm” by checking 1 |
|tS bOX. i w [m] T3 Project_2
! [ '+ Refersnces
. ] w (W] & C ts
* Click OK e O Elwan
v [B] & InternalFunctions
] =FAD_Mom
Al Morm

s [] [+ Application
O & Analeg_Exerciser

O & Legin

DK Cancel

e e e — - e



Function block is added to our project

* Notice this new function block has

Programming (287)

. H - O =
been added to our new project.
T a Local (2)
. Data Types
* |nthe COM PONENTS sectl_on, under Retai ore e Profickoud unions & Funsion o 1)
Programming/Local/Functions & ~ [ InfemalFunctions (1)
Function Blocks/Internal Functions [ [ O e
[ [ [ b rc:-g::al.'ns (1)
. . ulain
* We now have the desired function Extended (72)
block to scale our raw value: ) s Funetens & Puncton Bocs (72
- ]
A I_N orm PLCnext Confroller (34)

Safety IEC 61131-3 (56)

PLCnext Components & Programs

Network (417)

HMI (33)

Objects (12)
Bution
Check Box
Ellipse
Line

Linear Gauge Scale

oo ooooooooogao
oo ooooooooogao

Paolvcurve Path



Opening a program, so we can begin programming...

We've started a Project, we have added,
and configured 1/0, we have set up
communications between the project and
the PLCnext controller. Now we can begin
to program.

* Still in the COMPONENTS section, under
Programming/Local/Programs, double
click on “Main” to open this blank new
program.

{PLCnext x

COMPONENT 5

L

L

Programming (287)

Local (2)
Data Types
L Functions & Function Blocks (1)
b InternalFunctions (1)
Al_MNorm
L Programs (1)
Main
Extended (72)
IEC 61131-3 (123)
PLCnext Controller (34)
Safety IEC 61131-3 (36)

3

PLCnext Components & Programs

>

Network (417)

W

[¥]

HMI {33)

Objects (12)
Button
Cherk Rnw



File Edit View Project Extras

Getting ready to program

* You will see a new window open in the central working area

* The tab will have the program’s name “Main”, and the “Code” sub-tab will be selected

=N =N

PLANT

EA N
Eu AR

W

Project
™ ane-f-2152-1 : AXC F 2152 '
~ (=) PLCnext (2)
w 1H ESM1 (1)
w || Cyclic100 (1)
Maininstance - Main
10, ESM2
FLC
» (D HMI Webserver
ECoPcua
Profinet (0
» Axioline F (2)

Window Help
[DEORTAG
.
i AU Shs o=
Main X v COMPONENTS
KA uw
Variables Code Version Information  + w O Ku AR
o -
Code Ho— O X Programming (287)
H oo = > 3 W= =1 b AF 'S) 12 (B3 - 5 0 w £ Local (2)
= Data Types
HOI = () .rp .
~ Funclions & Funclion Elocks (1)
|:| W InternalFunctions (1)
Al_Morm
W Programs (1)
Main
» Extended (72)
> IEC 61131-3 (123)
> PLCnext Controller (34)
» Safety IEC 61131-3 (56)

PLCnext Components & Programs

Network (417)

L

HMI (33)

Objects (12)

-}



Selecting a function block

e Drag and drop the “Al_Norm” function block onto the work surface.

* Note, this training was developed prior to the development of the newest Al_Norm and AO_Norm function blocks...the current

versions contain a few more parameters to aid in scaling the proper engineering units.

PLANT

el 3K I

L

[

Project
axc-f2152-1: AXC F 2152 N
v PLCnext (2)
w 15 ESM1 (1)
W || Cyclic100 (1)
w Mainlnstance - Main (1)
Al_Morm1 : Al_Norm
L ESMZ
PLC
> & U HMI Webserver
EforPcua
Profinzt (0)
b Aoaoline F (2)

Main X w COMPONENTS
EA ww
Variables Code Version Information  + v 0 N AR
Code ” o x v Programming (287)
oo = > o= »e =2 b 4 AF {r 12 (B .. g 0 v 5 Local (2)
-~ Data Types
w Funcfions & Function Blocks (1)
~ InternalFunctions (1)
Al_Morm
w Programs (1)
Main
Al_MNorm1 b Extended (72)
Al_Morm ? IEC 61131-3 {123)
Active > PLCnext Confroller (34)
» B safety IEC 61131-3 (56)
ralue
L —
xError
whiagCode HKN E=
> PLCnext Components & Programs
p— -
> Metwork (417)
xSetZero
w~ HMI (33)
v [ Objects (12)

=IEE

-



Programming using the Al Norm function block

Ul BEacf21521/PLC X () axc£2152-1/PLCnext %

The purpose of this function block is to take the raw Varaies 1) Code Versionnfomation+
analog signal coming from the 1/O exerciser, and giving e p— _
. . . . . i WY = =d 2=k W= =2 12 [ —u js
it a high and low level, and scaling its raw signal to a
“real-world” engineering value.
| have already completed parameterization of one = |
input (below) and will now show step-by-step how to =
configure the second one.
1. Position the cursor near the black square near ::

“xEnable”
2. Double click and type “TRUE” and return (this

will enable this function block in the program) [z e e

V:Jl-lage_[);w - wPD_Input whiagCode i




Programming using the Al Norm function block

3 — On the left side position the cursor near the black
square at xSetZero and double click. Type in
“Set_Current_Min”. This is the name of a new variable.

4 — Click on this newly created variable, the field will turn
blue. Select VAR E from the list above the variable to
make this an External Variable

5 — Repeat steps 3 & 4 for “xSetSpan”, calling this new
variable “Set_Current_Max”

6 — Repeat steps 3, 4 & 5 for the signals on the right side.

Al_Morm2

Al_Morm

TRUE |=—|xEnable

B X4

Set Current Min S&

TRUE |[=
Exs
‘oltage_0_10 ==

| Sat_\oltage Max ]—

Set Voltage Min |=—

rilace

rilin

wPD_Input

¥

xError

whizgCode

~3etSpan

xEetfern

| Set_Current_bin

Al_Morm1

Al_Morm

xEnable
=Y
rifin

wPD_Input

whctive

rvalue

xError

whizagCode
xSetSpan

xEetfern

L

—[ Scaled \oltage Walue

E

—I Set_\Voltage_Max ‘

—| Set_\oltage_Min




Programming using the Al _No

7 —repeat steps 3 & 4 for “wWPD_Input”, calling this new
variable “Current_4 20”

8 — repeat steps 3 & 4 for “rValue”, calling this new
variable “Scaled _Current_Value”

9 — Think about what you want this 4-20mA signal to
represent in the real world. Let’s say it represents a

flow meter, and the flow can be between 0 gpm and
400 gpm...

10 — Double click on “rMin” and type in 0.0
11 - Double click on “rMax” and type in 400.0

'm function block

TRUE |[=—

=y

| Sat Current_Max ]—

Set_Current_Min |=—

Al_Morm1

TRUE |=—
(= -
‘oliage 0 10 ==

| Sat_\oltage_Max ]—

Al_Morm L
xEnable xhctive

iz

ilin

wPD_Input

rvalue

=Error

whiagCode

xSetSpan

Set_\oltage_Min |=—

wSetfero

—[ Scaled_\Voltage Value l

[

—I Set Vollage_Max I

=—| Set Voltsge Min




Checking that the variables have been properly assigned

Bl PLCnext Engineer - PROJECT4.powex

Click on the “Variables” subtab to verify that all
the new variables you have declared, have in
fact been assigned.

b Project

L axc-f-2152-1 : AXC F 2152 '

If not, you probably forgot to click in the v () PLonen ) MR oww W

w 11 EsM1 (1)

variable once you first created it, and then ~ Eleyaernn 1 wssge | Commer

W Mainlnstance - Main (2] w Default

chosen to associate it to “VAR”, VAR E”, etc.

Al_MNorm2 : Al Morm

from the menu above the variable tag. mom i oot T rma
. . . i) S::;n:f[m ?lca:d_\:oltage_\falue itlE:L E:-cterlnal
If variables have not been assigned, there will > 1 i 2 e fhem
be an error message at the bottom of the
SC ree n . Scaled__C;rrent_\falue REAL E:-itemal

Save the project




Let’s confirm everything works so far...

File Edit View Project Extraz Window Help

Right click on “axc-f-2152 — 1 : AXC-F-2152” EE e x S AP
below “Project” in the PLANT section.

[Emain x  gfaxcf2152-1 /PLC x

. Seflings IP Subnet Physical Topo
From the drop-down menu, select “Write and
Start Project” e —
J . F 4 Connect / Disconnect et Connectio.__
This will send our newly created program to the A Looon Looon ——
PLCnext controller and start running the 192168.1.10
program. It will take a minute or so. { Yo Wie and Start Project F5
F 4, Wirite and Start Project (with Sources) Cti+F3
v Dh %@ Write and Start Project Changes
- %, . Wiite and Start Project Changes {with Sources)
oEEC
F % Delte Del

gio-1: AXLF A2 AD2 1H



Let’s confirm everything works so far...

Evan < P faxct21521/PiC x P (@ axc£21521 /PLCnext X

Double click on “axc-f-2152 — 1 : AXC-F-
2152” below “Project” in the PLANT — |
section.

Click on the “Data List” Subtab in the —
central working space

You may need to scroll to the bottom to
find the scaled analog input variables we
recently created

Note, when the potentiometer is turned all
the way up, the max-scale values appear as
we have parameterized! Success! —

Twist the knob, and see those values
change.

L T
e AK

axc-f-21521 X h

W Project
>~ [maxc-f-2152-1: AXC F 2152 )
~ PLCnext (2)
W 1TLESMA (1

Cyclic100 (1)

w Mainlnstance : Main (2)
Al_Morm1 © Al Morm
Al_Morm2 : Al Morm

10 ESM2
PLC

~ b 1 HMI Webserver

w [=]] Application (0)
k_t) Support (0)

FCoPcua

Profinet (0)

Aioline F (2)
dio-1: AXLF DISM DO&M XC 1H
aio-1:AXLF AI2 202 1H

[*]

\

Cockpit Setiings Data List 1 Siafistics
Data List
‘ Variable (PLC) { \alue Type

axc-f-2152-1/ PLC.PNIO_COMNFIG_STATUS_ACTIVE BOOL
axc-f-2152-1/ PLC.PNIO_COMNFIG_STATUS_READY BOOL
axc-f-2152-1/ PLC.PNIO_COMNFIG_STATUS_CFG_FAULT BOOL
axc--2152-1 / PLC.PNIO_FORCE_FAILSAFE BOOL
axc--2152-1 / PLC PNIO_FORCE_PRIMARY BOOL
axc--2152-1 / PLCIP_ACTIVE_SOCKETS I  UINT
axc-§-2152-1 / PLC.TLS_ACTIVE_SOCKETS I  UINT
axc-£-2152-1/ PLC HMI_STATUS IS  HM_STA
axc-£-2152-1/ PLC HMI_CONTROL ] HM_COo
axc-£-2152-1/ PLC.EIPD_INPUTS IS crFo_0
axc-£-2152-1/ PLC EIPD_OUTPUTS IS cF0 0.
axc--2152-1 / PLC EIPD_VALID_DATA_CYCLE BOOL
axc--2152-1 / PLC EIPD_PEER_IDLE BOOL
axc-f-2152-1 / PLC. EIPD_PEER_RUMN BOOL
axc-f-2152-1 / PLC. EIPD_OUTPUTS_LENGTH WORD
axc-f-2152-1 / PLC.EIPD_INPUTS_LENGTH WORD
Select Variable (PLG) here ]

-1/ PLC.Current_4_20 WORD
axc-£-2152-1/ PLC. Voltage_| 8] WORD

/ PLC.Scaled_Voltage Value I REAL

axc-£2152-1/ BOOL
axc-f-2152-1/ PLC.Set_Cument_Max BOOL
axc-f-2152-1/ PLC.Scaled_Current_Value REAL



Disconnect from the controller to enter programming
mode

- -
* F I rStI We m u St d I S CO n n e Ct fro m t h e iIe Edit View Project Exiras Window Help

PLCnext controller PE— S,
* Right-click on “axc-f-2152 — 1 : AXC-

Main x ane-f-2152-1 /PLC X g
= i ®

F-2152” below “Project” in the S T/ | Gomm fosmnn o
PLANT Section. - Eam;f;:“ci;-}: -{;c;n;e;;;k}i;;nnet:l
w iH g |(D)| Debug On/Of
* The click on Connect / Disconnect to - V| Leoeniheont
disconnect . =2 Change Password... :::Ez:::i
* Let’s make it interesting and activate
two digital outputs when our scaled L e
analog input values reach some o

ac-1-2152-1 TPLC EIPD_INPUTS

thresholds.

aio-1: AXLF AIZ ADZ2 1H
axe---2152-1 / PLC.EIPD_OUTPUTS

axe-f-2152-1 / PLC.EIPD_VALID_DATA_CYCLE

FA4CTY 4 MM/~ CINM RECSH N E



Let’s turn on a digital output, based on the value of one
of the scaled analog inputs

* Expand the Programming tree in the
COMPONENTS are as shown to the right.

* Drag the GT (Greater Than) comparison 54w
block onto the programming area (make sure v [ Programming (287)
the “Main” (program) tab is selected and the ) 5 Exencen 09
“Code” subtab is open, so you can see the v H IEC 611313 (123)
programming Workspace) W Funclicns & Funclion Blocks (123)

> Arithmetic (22)
> Arrays (2)
> Bistable (2)
> Bit Shift (4)
> Bitwise Boolzan (4)
> Character Siring (9)
W Comparison (6)
ECQ
GE
GT

Comparizon for greater than

PLCnext Components & Programs

Network (417)

HMI (33)

Objects (12)
Buftion




Using a Greater Than comparison function block

* Note | have already done the
programming to turn on Output_1
when the Scaled_Current_Value
exceeds 300.0 (Gallons per minute)

* Now we will activate another digital
output when the
Scaled_Voltage Value exceeds a
threshold.

* Repeat the steps that follow to go
back and program the Greater Than
function block for the
Scaled_Current_Value.

EPHG"MT“

COMPONENTS

ST I
Variables Code Version Information  + ~ O Ky AR

Code woox v Programming (287)

i
[}
#
&
kol

» @ Extended (72) ~
~ ~ IEC 61131-3 (123}

~ (5 Funclions & Funclion Blocks (123)
Arithmetic (22)

>
> Arrays (2)
> Bistable (2)
= > [ Bit Shift (4)
L _ > Bitwise Boolean (4)
- > Character String (9)

300.0 | L4 Comparison (8)

1 s PLcnext Compenents & Programs

3 [ Network (417)

~ i Hu(33)

A1 Normf X ’_7; @ i Objects (12) ~
Hor

Button

TRUE  |==xEnable 5 T Check Box
— iax rValue [==| Scaled_Voliage Value Elipse
| Line
in xError
o

Linear Gauge Scale
Polycurve Path

Polyline Path

Rectangle
===/ Sei_\oltage_Min -
Symbol List
Text

hd Text Input
Local [

fQEE RS B E g > £ Lioraries (1)




Connecting the GT block to the Scaled Voltage Value

variable

* Click on the top/left red square of
the “GT” function block and drag a
line to the “rValue” junction on the
Al_Norm1 function block, and
release

* Double click on the bottom/left red
square of the “GT” function block
and type in the threshold value. |
will use 21.5 (feet)

Al_Morm2

Al_Morm
tUE |===|:xEnable ::’.-"-'tE-"l.I'u‘EL
Lo v C Wy 1 =V rvalue
1.0 m=| riin xError
_20 = wPD_Input whiagCode
3 — xSetSpan —I Set Current_Max ‘
b Min |=— #Setiern —| Set_Current Min
Al_Morm1
Al_Morm
IUE |===|xEnable x..f-'-.crh'u'eL
5.0 = rilax rvalue -l-l Scaled “oltage_Value
.0 | rilin xError
_A0 = wPD_Input whiagCode [
i — x5etSpan —I Set Vollage Max ‘
Bin |=— xSetfern —| Set_\Voltage Min

x.

N

GT
-l-l Scaled_Curmrent_Value | L | QUTPUT_1
E 200.0 |—

1F{)2



Programming Digital I/O

* Double click on the black square on
the right side of the “GT” function
block and type in a new variable
name. | will use “OUTPUT_2”"

* Click on this new variable and then
select “VAR E” from the menu
directly above to make this an
external variable.

* Now we will need to link this newly
created variable to a real physical
output on the PLCnext controller

xhctive

rvalus

xError @

JiagCode @

-l-| Scaled Voltage Value

—| Set Voliage Max |

—| Set_Voltage Min |

an VAR VES ) 3¢

il

GT

%]

N OUTPUT._




Linking a variable to a

Double click on “axc-f-2152 — 1 : AXC-F-
2152” below “Project” in the PLANT
section.

* Click on the “Data List” sub tab

* Scroll down to find this newly created
variable “OUTPUT 2"

* Click in the box where is says “Select
process data item here” next to the
newly created variable.

* Choose the Digital Output you want
from the drop-down list

(I'll pick ...OUT2)

Click save to save the project

real I/O point on the PLCnext contro

[l PLCrext Engineer - PROJECTA.pewex*

File  Edt  View  Project  Extras

EEHEHE vDh'x

Project
~ I axcr21521:AxCF2152 |
~ () PLCnext 2)
~ LLESM1 (1)
v Cyclic100 (1)
6 Maininstance : Main (2)
AINorm1 - ALNorm
‘Al_Norm2 : Al_Norm
4 Esmz
PLC
o ChHM Webserver
[ Application (0)
3 support (0)
CoPC UA
Profinet (0)
e B aioine F 2)
dio-1 - AXLF DI5H DO/ XG 1H
aio-1: AXLF A2 AO2 TH

window  Help

axc£.21521 X

Cockpit Seftings Data List Statistics
Data List
I o
vt o > | srocessasa e > | g

axc-2152-1/ PLC.PNIQ_FORCE_FAILSAFE
axc-£2152-1/ PLC.PNIO_FORCE_PRIMARY
axc£2152-1/ PLCIP_ACTIVE_SOCKETS
axc£2152-1/ PLC.TLS_ACTIVE_SOCKETS
axc£2152-1/ PLC HMI_STATUS

axc-£2152-1/ PLC.HII_CONTROL
axc-2152-1/ PLC.EIPD_INPUTS
axc-$2152-1/ PLC.EIPD_QUTPUTS
axc-£2152-1/ PLC.EIPD_VALID_DATA_CYCLE
axc2152-1/ PLC.EIPD_PEER_IDLE
axc£2152-1/ PLC.EIPD_PEER_RUN

PLC EIPD_OUTPUTS_LENGTH

1/ PLC EIPD_INPUTS_LENGTH

(PLC) here

axe 21521

PLC.Current_4_20
axc-2152-1/ PLC Voltage_0_10
axc£2152-1/ PLC.Staled_Voltage_Value
axc-£2152-1/ PLC.Set_Current_Min
axc-£2152-1/ PLC Set_Current_Max
axc-£2152-1/ PLC Sealed_Current_Value
axc£2152-1/ PLC.OUTPUT_1
axc£2152-1/ PLC.OUTRUT_2

ere

axc-$2152-1/ Profinet / PNIO_FO.

xc1.2152-1/ Profinet | PNIO_FO.

ac 21521/
axe-12152-1/ HMI Webserver / H
Ethemet/IP / EIPD_INPUTS
EthemetIP / EIPD_OUTPUTS
EthemetIP / EIPD_VALID_DATA_
EthemetIP / EIPD_PEER_IDLE
EthemetIP / EIPD_PEER_RUN
Ethemel/IP / EIPD_OUTPUTS_LE

EthemetIP / EIPD_INPUTS_LEN,

axc-£-2152-1/ aio-1 / OUTDA

———

axc-f-2152-1 / PLC.EIPD_INPUTS
axc--2152-1 / PLC.EIPD_OUTPUTS
axc--2152-1 / PLC.EIPD_VALID_DATA_|
axc--2152-1/ PLC.EIPD_PEER_IDLE
axc-f-2152-1 / PLC.EIPD_PEER_RUN
axc--2152-1 / PLC.EIPD_OUTPUTS_LE

axc-f-2152-1 / PLC.EIPD_INPUTS_LEMt

Select V PLC) here
axe-f-2152-1/ PLC. Current_4_20
axec-f-2152-1 / PLC Voltage_0_10
axc-f-2152-1/ PLC. Scaled_Voltage_Vall
axc-f-2152-1/ PLC. Set_Cument_Min
axe-f-2152-1/ PLC.Set_Cumrent_Max
axe-f-2152-1/ PLC.Scaled_Current_Vall
axc-f-2152-1/ PLC.OUTPUT_1
axc--2152-1/ PLC.OUTPUT_2

Enter variable name here

v axe--2152-1
w Axioline F

dio-1

aio-1

ller

Ethermnet/IP / EIPD_INPUTS
EthemetIP / EIPD_OUTPUTS
axc--2152-1 / dio-1 / ~DO8
axc-F-2152-1 / dio-1 /INOD
axc--2152-1 / dio-1 /INO1
axc-f-2152-1 / dio-1 /IND2
axc-f-2152-1 / dio-1 /IND3
axc-f-2152-1 / dio-1/IN04
axc-f-2152-1 / dio-1/INDS
axc-f-2152-1 / dio-1 / INDS
axc-f-2152-1 / dio-1 / INOT
axc-f-2152-1 / dio-1 / OUTO1
axe-f-2152-1 / dio-1 / OUT02
ane-f-2152-1 / dio-1 / OUTO3
axc-f-2152-1 / dio-1 / OUT04
axc--2152-1 / dio-1/ OUTO0S
axc--2152-1 / dio-1/ OUTO0G

EQEEESE P =i =




Let’s test to see if the program works

Right click on “axc-f-2152 — 1 : AXC-F-2152"
below “Project” in the PLANT section.

From the drop-down menu, select “Write and
Start Project”

This will send our newly created program to
the PLCnext controller and start running the
program. It will take a minute or so.

B rLCnext Engineer - PROJECT4.pocwex

File Edit View Project Extraz Window Help

= X NG

Main * ac--21532-1 / PLC X
[ 1

Sefitings IP Subnet Physical Topo
PR |
- F oy Connect / Disconnect of Connectio._
v 1
A Logon / Logoff
IP address
192 168.1.10
1 &g Write and Start Project F5
F & Wirite and Start Project (with Sources) Ctri+F5
LS ¥ Write and Start Project Changes
[*]
%, . White and Start Project Changes (with Sources)
oPC
m c
F % Delete Del
W A

aio-1:AXLF AIZ AC2 1H



Let’s confirm everything works so far...

axc-T-£154-1 »

. o G Cockpit Seffings Data List 1 Statistics
* Double click on “axc-f-2152 — 1 : AXC- < B P — ——
. . — axc-f-21521 : AXC F 2152 I ata Lis
F-2152” below “Project” in the PLANT v () Pcron ) /

w 10, ESM1 (1)

t' v [&] Cyclic100 (1) |Variah|e:PLc; < Type
>ection. MaistrSTance - Main (2) axc-2152-1 / PLC PNIO_CONFIG_STATUS_CFG_FAULT BOOL
Al_Norm - Al_orm axe-£-2152-1 / PLC.PNIO_FORCE_FAILSAFE BOOL
Al_Morm2 - Al_Morm ) N
1H, ESM2 axc-£2152-1 / PLC PNIO_FORGE_PRIMARY —
. “« Y7 : -
* Click on the “Data List” Subtab in the
~ {1/ HMI Webserver axc£2152-1 1 PLG TLS_ACTIVE_SOCKETS UINT
central working space ~ Egptesen
okc DPC"‘L'J; axc-f-2152-1 / PLC. HMI_CONTROL HMI_CO...
LA
i Y d ” h b Profinet (0) axe-f-2152-1 / PLC EIPD_INPUTS EIPD_IO...
OuU may need to scroll to the bottom w B Asicine F (2} T e

dio-1: AXLF DI&M DO&M XC 1H

to fl n d t h e Sca I ed a n a | Og i n p ut ot AL F A 402 1H axc-£2152-1 / PLC.EIPD_VALID_DATA_CYCLE FEd BOOL

Va riables We recently Created axc-f—2152-1.:PLC.EIPD:F'EER:F{UN i::)OL
* Twist the knob and verify that
Outputs 1 And 2 switch from False to R —
True at the appropriate threshold S o

t_Max FALSE BOOL

values.

b
@
— —
byl by | byl byl byl
LR L
ol [l m gc 5 B Ll m m

axe-f-2152-17 REAL
axc-f-2152-1/ PLC.OUTPUT_1 ] BOOL
axe-f-2152-1/ PLC.OUTPUT_2 BOOL



Let’s test to see if the program works

* Switch screens to see an alternate view.

U i axc£2152-1/PLC X

Variables Code

) axc£2152-1 /PLCnext x I [ axc£215241

Version Information  +

x P E=l Project x

* Go to the “Main” tab, and the “Code” sub
tab.

2)
orm

e Click on the arrow to sync the
programming environment with the
online execution in the PLCnext controller—_|

Z1H

Al_Morm2

xEnable

Al_Norm

TRUE  [===i
=
oo o
Voliage 0 10  |=—
Set_\oltage_Mazx =
Set_Voltage Min |==|

LErS
i =Error @
wPD_Input whDiagCode @

rvalus -l- Scaled_\oltage_Value

=Setder | Set \oltage Min

= Set_\oltage Max

(=




Let’s test to see if the program works

Switch screens to see an
alternate view.

Go to the “Main” tab, and the
“Code” sub tab.

Click on the arrow to sync the
programming environment with
the online execution in the
PLCnext controller.

2)
orm
orm

FHaxcr21521/P1C % P () 2xc£21521 /PLCRexd ¥

Variables Code

v 0

TRUE xEnal
[ |

TRUE

Code

400.0

400.0 g

0.0
Current_4_ 20 ||
1646264

Set_Current_Mazx

FALSE

Set_Current_Min |__|
FALSE

| Set_Current_Min

Al_MNorm

TRUE xEnable =Pctive

TRUE [l

d GT
_l_ Sealed_Current_Value I_ | OUTPUT_1
37 33705
xerror

(300 )|
0.

62000
= Set_Current_Max

0 R

20 _]_|
25.0
|G
0.0
Voltage 0_10 |
1686277
Set_\oltage_Max s
FALSE

Set_voitage_Min |__|
FALSE

| St Voitage_Min

GT
Elue _l_ Scaled_\ioltage_Value I_ L] QUTPUT_2
21.0 21.0 FALSE
xError

(715 )|
5

62000
= Set_Voliage_ Max

H - 0O X

"

. __—




Programming the HMI

PLCnext Engineer has a built-in Human-Machine Interface (HMI) editor.
The HMI pages that are created are downloaded onto the PLCnhext
controller which then serves them in HTML5 format to any connected

device with an internet browser.

* Display the web-based HMI pages on
* Laptop, desktop computer

* Tablets, smartphones
« HTML5 capable panel-mounted HMI operator interface screens



Getting started with HMI programming

* Click on “HMI
Webserver” in the
Project tree in the PLANT
section.

e Go to the “HMI” section
in the COMPONENTS area
and expand the tree.

e Expand “Default” and |
then “Page templates”

* Find the “Blank Page”
template. Dragit and
drop it on “Application” in
the Project tree in the
PLANT area. (See next
slide).

B PLCnext Engineer - PROJECT4.pewex

File

Edit View Project Extras

N

Window Help

T &

-
T LT

- a

EPHCEDAE

PLANT i _axc§-2152-1 [ HMI Webserver X w COMPONENTS.

aio-1:AXLF AIZAQ2 1H
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Ready to start programming the HMI

PLCnext Engineer - PROJECT4.pcwex®
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Adding an object (symbol) to the project

. axc-£-2152-1 / HMI Webserver X Page x COMPONENTS

* Since one of our analog inputs B === - e T
is a level sensor, it makes sense — ———1> = rrogmmmina @)
to use a vertical gauge as one of | *® ~ B x| 2sa00 | v a0000 | w| 2100 G| 4| awm g > 5 PLnextCamponents & Programs
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* Drag and drop the symbol to
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Programming the HMI

--2152-1 / HMI Yebserver x Page X
ameters Tags HMI Page

v O

EA Cuw
Eu AR

e Click on this symbol so the
configuration box displays. 5

* Click on the “Parameters” tab at
the bottom of the configuration
box

e Click in the “Source Value” box

e Since “Scaled_Voltage Value” is
the variable that represents
level, select it. >

* Now click on “Settings” at the jz
bottom of the configuration N

box. 2

HMI Page
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|
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Programming (287)
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Configuring the HMI object

#H - O X

X 74301 5 Y 20000 5 W 2789 5 H 40028 D

* Change the “Scale.Properties.Scale range” / “Scale
maximum” to match (or approximate) the range of ‘ N
the input (which is 0-25 (feet)). BHd

I % Shape?2.Properties.Background

% I e -
I w Shapel.Properties.Background

I 80

v I . -

v |ow.Properties.Background

* Scroll down and change “Needle.dynamic.path” to

o" H 124
match the value you enter for “scale maximum”. 70 v Scale.Properties Text
> 60 Font family Arial
| 5o oo | : -
Font size 12
40 w Scale.Properties. Stroke
30 Line color
20 % Scale.Properties.Scale range
10 Scale minimum 0
Scale maximum 100
----- 0 % Scale.Properties.Major tick marks

Scale maxim

Major fick interval 10

) Symbolinstance! Dynamics EEULNEN Parameters




Disabling security on web-HMI (for demo)

To avoid the need to add password
protection to access the Web HMI, access
the tab shown by double clicking on “HMI
Webserver” in the Project tree in the PLANT
area.

Select “None” for Enforcement of user levels

Cnext Engineer - PROJECT4.pecwex*

Edit View Project Extras Window Help
=Y ™ = -
=BEBE O x HHYST =N
PLANT |_)axc-f-2152-1 | HMI Webserver X B rage x  [EH|Appication x
'
Lol a Setfings Data List
Project settings
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Profile version:

ERROR LIST

| ‘ Code ‘ Description |
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Simplity the HMI application by eliminating
the login provision.

* Right click on the “Login” entry under
“Application”

* Select “Delete” from the menu.

* This will remove the need to program the .
screen to include a sign-on interface, and for S e | —
the user to log in every time. e g B

* When you delete the “login” page, the error
will go away.

Sopcua
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Check out the functioning HMI

File Edit View Project Exiras Window Help
EE i KNS =0
° Doub|e C“Ck here- PLANT @) 2xc £2152.1 / HMI Webserver X | 4 BiPage x ¥ [ Application x axc L6214 X
- \Ej ; I Cockpit Setfings Data List I Statisfics
° 1 “ it [ Project -
Click on the “Cockpit” tab. e — Cockpit
. . ) v (%) PLCnext (2) @Ry = & *@Q 5 =
* Click on the icon that looks like a tablet v i ESM1 (1) :
(to the Ieft Of the rocket ICOH). : 7 MainS'ance wan Overview Diagnostics and status indicators
. . Al_Morm1 : Al_Morm Device BF-C: @
e This will launch the default web AI_Norm2 - AI_Norm .
. 11, ESM2 etwo
browser to let you see the “runtime” oLc et s 0
version of the HMI page we are e PLC runtime RUN:
creating. Page Notfcations
iy_t) Support (0}
DRCopC uA DBG:
Profinet (0) 0]
Lo Axiolineg F (2]
dio-1 - AXL F DISM DOSA XC 1H E@
aio-1: AXLF A2 02 1H
Ufilization
Memory: 30

ERROR LIST



View the HMI page, interact with it

° You Wi” Iikely get an error wa rning M Certificate error | https:;//192.168.1.10/
you to avoid this webpage. The
“web” page is internal to the PLCnext

controller and it is safe. This site is not secure

* Navigate to the page, despite the

. . . . This might mean that someone’s trying to fool you
Wa mlng- (ThlS Wa mlng screen Wl” or steal any info you send to the server. You should
look slightly different based on the close this site immediately.
internet browser being used. 9 Go to your Start page

Details

Your PC doesn't trust this website's security
certificate.

Error Code: DLG_FLAGS_INVALID_CA

Go on to the webpage (Mot recommended)




View the HMI page, interact with it

e You will ||ke|y get an error wa rning O @ A Certificate error | httpsy//192.168.1.10/ehmi/nmiapp.html
you to avoid this webpage. The
“web” page is internal to the PLCnext
controller and it is safe.

* Navigate to the page, despite the
warning. (This warning screen will
look slightly different based on the
internet browser being used.

ha r r
(=] [ 44

L N

-
==}

Twist the potentiometer now and
watch the needle move, corresponding
to the analog input representing level!



Get back into the PLCnhext Engineer
programming environment

EA Wil

* Once you are back in PLCnext Engineer, Right click on | <& = I

W Project
And disconnect from the PLCnext controller. axc-£2152-1 - AXC F 2152 g

* Double click on “Page” on the Project tree in the PLANT area, and make sure the “HMI Page” sub tab is
selected.

* You should be back to the HMI development environment as seen on the next slide.



Add another symbol —to represent the other analog

Input

e Since the other analog input represents
a flow rate, it makes sense to use an
analog dial gauge.

* Use the same process as with the vertical

gauge to drag and drop it into the
workspace.

* From parameters tab, assign
“Scaled_Current_Value” as the variable.

e Using the same methods when
configuring the other symbol, configure
this gauge.

{
FQEEEG D P =g«

.axc—f—2152—1 / HMI Webserver X Page X Appication x . axc£2152-1 *
E. Parametiers Tags HMI Page w O
HMI Page W - O x
3 = e (IS ek |= X 40000 & Y 30000 5 W o4s270 § H 33500
Parameters.
Mame Source Type Source Value
I 25 Variable Variable Scaled_Current_Valuel ’
I 23 L4 2
I 20 &4
18
500
> 400 600
15
300 700
13
200 800
10
100 / 900
8
5 0 1000
3 Variabl
<variable>
0

Symbolinstance2 Dynamics Setfings QEEIEEEES

X=850 Y=403 1 emors, 0 wamings -




Configuring the rotary gauge HMI object

@ axc£2152-1 / HMI Webserver X (IR [ Appication X [J] axcr2152-1 x

* Your configuration should look @ parameters [ Tos =

something like this. HMI Page .- o x

# | L o o H X 40000 O Y 30000 O W 45270 § H 33500 O

Major tick interval 50
25
I w Scale.Properties.Minor tick marks
23
I Minor tick count o
I 20 'EI' E ﬁ' w DataDisplay.Properties. Text

18 200 Font color _ A -
Font size 27
> . 150 250 %

Horizontal text alignment Center
13 1 00 30 U w DataDisplay.Dynamic.Text
10 Format 1 digits after decimal
50 350 w UnitzLabel.Properties. Text
8
Text GPM
5 0 400
Font color A -

w Needle.Properties. Stroke

* |<Scaled_Current..

Line color £ -
0

w Needle.Dynamic.Path

Low range o

High range 400 w
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Check out the functioning HMI

File Edit View Project Exiras Window Help
* Double click here: EE e A mS =g
e Click on the "COCkpit" tab. PLANT @ 2 £2152-1 / HMI Webserver x P [BPage x P [l Appication axc£-2152-1 X
. . . Ec ;{ T ockpi effings ata Li lh Statislics
« Click on the icon that looks like a ta SR e
(to the left of the rocket icon). v lpaxc 21521 : AXC F 2152 W Gockpit
v ) PLChext (2) || Rt = &8 *Q % m
. . v 15, ESM1 (1)
* This will launch the default web v (2] Cydlic100 (1) OVETvie: Diagnostics and status indicators
browser to let you see the “runtime” ¥ [0 Maininstance - Main (2) _ e
. Al_Morm1 - Al_MNorm Device ©
version of the HMI page we are AINorm2 - A1_Norm o O
. 1H, EsM2 two
creating. Lo e 5.0
w & D HMI Webserver T ]
w [ Application (1) Pt RUN:
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iy_t) Support (0}
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ERROR LIST



Review the HMI runtime...

* The HMI is displayed as we would
expect

* Turn the potentiometer and the level
will rise and fall, as the pressure
increases and decreases

* Note: the pressure gauge shows the
numerical value and the units of
measure beneath the gauge. Let’s add
these to the vertical gauge.

r | httpsy//192.168.1.10/ehmi/hmiapp.html

] ]
L] (5]

(N[ |
[

200

150 250 ‘
100 /300 \
50 350
0 400

305.1

3



Adding text to the HMI page

* From the COMPONENTS section, under
HMI, click on “Text” and drag it onto the THIE 2.
work surface, then release.

EPHG%

efers Tags HMI Page v O EC ;{ &
M . HMI Page Moo O X } Programmin: g (287)
* Double click on the object on the screen S oo . «[sm S| v[ S| w s n[ ww s B S ————
(textbox with the word “text”) s By
. . . . 6 - QE I'i‘ D Text2 ~ Objzc::;lz)
* The configuration window will appear ,
=Text Elipse
(as shown). % |

Linear Gauge Scale
Polycurve Path

I 23
I Puolyline Path
Radial Gauge Scale
20 Rectangle
Symbol List
18 Text
’ Text Input
15 - Local (1)
> Symbols (1)
13 > Default (21)
10 201
150
8
100
5

(BB DM gl = > 5 Libraries (1)
i %]
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Configuring text dynamics

* In the configuration window, click on the “Dynamics” tab at the
bottom.

Mew dynamic
Dizable
Read-only
Visibility

e Click on “New dynamic” and select “Text” from the drop-down
menu.

Color or Fill
Blink
Text

* Next click next to “variable” and select the
“Scaled_Voltage Value” since that is what will correspond to
the gauge’s value. Hit the ENTER key

Rotation
Scale
Translation
Path

Action

x
)
]
o
A
e
vl
B
W
@
P

Action on Data

i w8 Dynamics




Configuring text dynamics

* In the configuration window, click on the “Dynamics” tab at the
bottom.

e Click on “New dynamic” and select “Text” from the drop-down
menu.

* Next click next to “variable” and select the
“Scaled_Voltage Value” since that is what will correspond to
the gauge’s value. Hit the ENTER key

* Indicate the number of places after the decimal that you want
to display.

.;BIE

Mew dynamic

1D

Comment

w A Text X

Variable
Format

Enabled

i w8 Dynamics

Scaled_Voltage_Valus

0 digits after decimal
1 digits after decimal
2 digits after decimal
3 digits after decimal
4 digits after decimal
5 digits after decimal
& digits after decimal
T digits after decimal
& digits after decimal
9 digits after decimal
10 digits after decimal
11 digits after decimal

12 digits after decimal




Further configuration of the text object

* Click on the Text tab at the bottom of the
configuration window

* Under the “Text” section, click the down arrow near
the font style is indicated

* Choose the color of the test to be displayed. | am
choosing orange.

* You can change the font size and style here too.

e Click on the object, drag and drop beneath the
vertical gauge.

e Save the project.

HMI Page

X 35000 5 Y

5000 5 W

v}
Comment

~ Behavior

Is tab selectable

Tab order

25000 5 H

Text2

5000 O

H - 0O X

W Text

Text

Text

Arial

v | 1800 3

5
Format Theme colors
| HE
Standard colors
v Geometry | ] .|:| [ ] HEB
Recent colors
Transform center X
EE B
Transform center ¥
More colors...
Lock object [} |
v Background
S @

w Stroke




Create an object to show the units for this
variable.

Since we are measuring level, something like
“Feet” would be good.

As before, choose “text” from the COMPONENTS
section under “HMI”

Drag and drop it under the last object, and enter
the text “Feet” that you want to display

Alter the text to your liking (color, size, font, etc.)

Save the project, download to the PLCnext
controller, and open the webpage to view.

ige X I App

HMI Page

13

X 21933

201
150
100
50 /
0
>

OMPO
v o[ &K b5 §
M- O X% > Programming (237)
Y| 592.00 c W 100.00 c H 50.00 c > PLCnext Components & Programs
> Network (417)
D Text1 w5 HMI34)
Comment o Objects (12)
~ Behavior () Button
Check Box
Is tab selectable Ellipse
Tab ord 0 Line
= order Linear Gauge Scale
v Text Palycurve Path
Puolyline Path
Text Feet Radial Gauge Scale
F t Arial 20 Bold Center Mid Rectangle
orma: Arial old Center Mid.. Symbol List
v Geometry Text
Text Input
Transform center X o L Local (1)

Transform center Y

Lock object

>

w Background

Fill

S

~ Stroke

Line color
Line width

Dash style

' A ] g (o]

o

]

Solid

w

L

> Symbols (1)

Default (21)

B

Libraries (1)




Two analog gauges, complete in HMI

200
150 250

> 5 100 300

50 —~ 350

0 400 l




Adding some digital inputs / outputs

M Certificate error | https://192.168.1.10/ehmi/hmiapp.htm

* We will add some digital inputs, and then
some outputs.

* On the physical side, we will wire some of the
PLCnext controller’s digital outputs to some of
its digital inputs, so when an output turns on,
a corresponding input will simultaneously turn
on

* Earlier we programmed DO 1 and 2 to each
turn on based on the values of the current and
voltage inputs.

Note: | added black fill to the background for
aesthetic reasons.




Creating “indicating lights” to show DI status

e Drag and drop an “Ellipse” object from the HMI <= O
menu under the COMPONENTS section. — ; ﬂ EE. L=

w7500 5 H 75003 R 000 g

* This will make a circle which will function as an

Network (417)

>
> PLCnext Components & Program
>
¥

indicator light which we will configure to “light up” i (34
when the corresponding digital input is turned ON. 5 Otiects (12)
Button
. « . . . Check Box
* Since we have 8 digital inputs, copy and paste this cipse
. . Line
object to make 8 circles, and arrange them as you Linear Gauge Scae
1 q B 'ﬁ E l_i' Polycurve Path
d e S I re . ] u Palyline Path
Radial Gauge Scale
. . Reciangle
e Simply use control C, control P to replicate the bl L
. Text
circles. Tt




Adding dynamics to turn on and off the indicator
lights based on digital input state

 Double click on one of the circles

SSSSSS

* Click on the Dynamics tab




Adding dynamics to turn on and off the indicator

lights based on digital input state

 Double click on one of the circles

* Click on the Dynamics tab

* Click on “New Dynamic”

* Click on “Color or Fill” from the drop- | |
down menu, and click on “Fill” | |

Color or Fill

SSSSS

Action

555555




Adding dynamics to turn on and off the indicator
lights based on digital input state

.;;*-
* Double click on one of the circles New dynamic
D

e Click on the Dynamics tab Comment
. . W [ Fill 2
* Click on “New Dynamic”
6 -GS
e Click on “Color or Fill” from the drop- ~ ~ =N N N\ O/ Variable Input_0
down menu, and C“Ck on “Fill” | | Animation smoothing ]

Blink rate Mone

 Choose a variable to associate with this
button, Input_0

* Make the fill a dark color when the Condition | u
condition is false, and a bright color when False L] % v

the condition is true. (light turns “on” e
when digital input is turned on) S —

Enabled

Shape3 QL GEIT=




Adding/configuring the variables in the Data list

e Configure each input “indicator light” the same L

way. Just changing the Variable for each...Input_1, o
Input_2...Input_8

S =R =N HH5NE E0

.axc-f-2152—1 / HMI Webserver X .Page x Hnnpicaiun x

* (You could create any variable name you o T | Soxoe Gosoms  Bomim s st

Project

desire...maybe something more descriptive, like > ez worz B " -
Pump 1 runnlng, Or dOSIng pump On----) Variable (PLC) > Process data
ERCFZ Tz T T F LG CIF D F RO CHTETTETTETT
. . axc--2152-1/ PLC EIPD_OUTPUTS_LENGTH EthemetIP / E
* You can create variable names in the HMI
. Select Variable {PLC) here axc-f-2152-1/
e nVI ro n m e nt * axc-f-2152-1 / PLC Current_4_20 axc-f-2152-1/
axc-f-2152-1 / PLC Voltage_0_10 axc-f-2152-1/
[ ] You WiII need to define them and Iin k them on axc--2152-1/ PLG. Scaled_Voltage_Value Select Proces,
axc--2152-1 / PLC. Set_Cumrent_Min Sele 5

a n Ot h e r Sc re e n [] axc-f-2152-1 7 PLC. Set_Curment_Max Sele
axc--2152-1 / PLC Scaled_Cumrent_Value Select Proces.
axc-f-2152-1/ PLC.OUTPUT_1 awc-f-2152-1/
axc-f-2152-1/ PLC.OUTPUT_2 awc-f-2152-1/
axc-f-2152-1 7/ PLC Input_0 axc-f-2152-17
axe-f-2152-1 / PLC Imput_1 axe-f-2152-1/
axe-f-2152-1 / PLC Input_2 axe-f-2152-1/
axe-f-2152-1 / PLC Input_3 axe-f-2152-1/
axe-f-2152-1 / PLC Input_4 axe-f-2152-1/
axe-f-2152-1 / PLC Input_5 axe-f-2152-1/
axc-f-2152-1 / PLC Input_& axc-f-2152-1 1/
axc-f-2152-1 / PLC Input_7 axc-f-2152-1/

Enfer variable name here




Adding/configuring the variables in the Data list

. PLCnext Engineer - PROJECT4.pcwex*

File Edit View Project Extras Window Help

=R =N Ra gl g O = S

B axcf21521/PLC %

.Page % [mmlApplication x

. awc-f-2152-1 / HMI Webserver X axcf-21521 X

* Navigate to the “Data List” tab by double

bR T

. . . “w . ” Cockpit Setlings Data List I Statisfics
clicking here and choosing the “Data List v o Data List
v [l axcf2152-1:AXCF2152 N
- » (%) PLCnext (2) M, o [
sub-tab Bt
~ i _FHMI Webserver Variable (PLC) 2 | Process data item > | HMItag > | Function
. . . . . - 1 applicati ) ey o = - CUTETIE T 7 O D _ T _OTT
[ ] If t h e I lst |S expa n d ed CO nt ra Ct It by CI | Ckl ng - pp::gl:n T PLC.EIPD_OUTPUTS_LENGTH Ethernet/IP / EIPD_OUTPUTE_LE...
4 _— axc-f-2152-1 / PLC EIPD_INPUTS_LENGTH EthemnetIP / EIPD_INPUTS_LEN
here (the arrow should be pointing to the = Exorcua
. » :::I?:; 21221 axc-f-2152-1 / PLC Current_4_20 axc-f-2152-1 / aio-1 7 IN02
r | g h t) axc--2152-1/ PLG Voltage_0_10 axc--2152-1/ aio-1/ INO1 Voltage_0_10

e Scroll to the bottom, add the variables you
created on the HMI page by clicking and
entering them here

e Associate each variable with a Process Data
Item as shown

axc--2152-1 / PLC. Scaled_Voltage_Value
anc-f-2152-1 / PLC.Set_Cument_Min
axe-f-2152-1 / PLC.Set_Cument_Max
axe-f-2152-1 / PLC Scaled_Current_Value
axe-f-2152-1 / PLC.OUTPUT_1
axe-f-2152-1/ PLC.OUTPUT_2
axc--2152-1 / PLC.Input_0

anc-f-2152-1 / PLC.Input_1

awe-f-2152-1 / PLC.Input_2

awe-f-2152-1 / PLC.Input_3

axe-f-2152-1 / PLC Input_4

axc-f-2152-1 / PLC.Input_5

axc-f-2152-1 / PLC.Input_&

axc-f-2152-1 / PLC.Input_7
afer var ame here

[ R )

awc-f-2152-1 / dio-1 / OUTO0
awc-f-2152-1 / dio-1 / OUTOZ
axc-f-2152-1 / dio-1 1 INOD
axc-f-2152-1 / dio-1 1 INO1
axc-f-2152-1 / dio-1 / IND2
axc-f2152-1 / dio-1 7 IND3
axc-f-2152-1 / dio-1 / IND4
awc-f-2152-1 / dio-1 7 INOS
awc-f-2152-1 / dio-1 / IN0DG
axc-f-2152-1 / dio-1 1 INO7

Scaled_voltage_Value

Scaled_Current_Value

Input_o
Input_1
Input_2
Input_3
Input_4
Input_5
Input_&

Input_7

ERROR LIST



The HMI screen with digital input indication

= O A Certificate error | 1

e Earlier in this training, we had created two
Greater Than comparison function blocks.
When the analog inputs exceeded certain
thresholds, they would turn on Digital
Outputs 1 and 2, respectively.

* | have cranked up the potentiometer so that
both outputs have turned on

* You'll note that digital inputs 0 and 6 have
turned on.

* (I wired DO1 to DIO, and DO2 to DI6 on the
PLCnext controller)




Adding a counter and reset to program/HMI

Window Help

* Get back to the Project and the
“Main” (program) tab, and the
“code” sub-tab.

[ ]
b B e o

Main * Pro OMPO

. . A uw I
Variables Code Version Information  + ~ O Wy AR

Code - o x [ [ Programming (287)

12 | Ry P [ Local (2)

* Expand the Programming tree as
seen in this screenshot and dragand "1 T [ g [

L Programs (1)

drop the CTU (counter — up) function

H Extended (72)

~ IEC 51131-3 (123)

block onto the work surface. e o ocks 129

Al_Norm1 Arithmetic (22)
Al Norm Arrays (2)
TRUE |=——|xEnable xhctive | Bistable (2)
Bit Shift (4)

A N |
— vin *Errori@ 215 |=
Comparizon (6)
Voltage 010 |===| wPD_Input wDiagCode@ Counter (3}
| Set_\oltage_Max SetSpan: Set_Voltage_Max cTo
cTu

Bitwise Boolean (4)
Character Siring (9)

L v wwwwww

» Data Type Conver; Up counter
CTU1 < » Edge Detection (2)
U » Mumerical and Arithmetic (11)

»

Selection (6)
OUTPUT_2 | CU om
» Timer (6]
. » Safety IEC 61131-3 (56)
32000 |=—| PV

> PLCnext Components & Programs

» [ Network (417)

2 > i HMI(34)

IR EE RS Z G > () Libraries (1)




Programming a counter-up function block

* This counter will count the number of times the high-level
alarm is reached. We have a digital output which we have
already programmed to turn on when the
“Scaled_Voltage Value” variable (which represents tank

level) reaches a certain value (21.5 feet). That digital output
is called “OUTPUT _2”".

OUTPUT_2

High_Level Reset =t=| High_Lewvel Counter

22000

* Double-click on the “CU” element. Type in “OUTPUT 2" .
Every time Output two turns on, the counter will increment
up by one.




Programming a counter-up function block

* Double click on “Reset” and type in “High_Level Reset”. _
This is a new variable that we will have to define. Itis on X1 @
that we will use to reset the counter. (By clicking on a [ o
button on the HMI).

‘ OUTPUT_2  |=t=sl

* Make sure you declare this new variable as a VAR E

. . . iw=r=| High Leve| C
(External variable) from the menu items on this screen. '=|_High_Level Counter

el RESET

| High_Level Reset

22000 ==

* Double click on “PV” and enter a value such as 32000. It
just needs to be a high number so the counter doesn’t
reach this number and stop counting.

* Double click on “CV” This is the counter value. Enter
“High_Level _Counter” This is a new variable that
keeps track of the count. Declare it as a VAR E on this
screen.



Adding/configuring the variables in the Data list

e Click on the “Variables” sub tab*. Birage x [ acf21521 x  faxci21521/Plc x ([ axc£21521 /PLCnext X Main
Variables Code Verzion Information 4+
* Make sure you designate the Variables
“High_Level _Counter” as an INT (integer) Type, PO M W W
and the “High_Level _Reset” as a BOOL (Boolean) Name Type usage Comment | | Retain | opc | wm |
w Default
Ty p e ‘ Al_Morm1 Al_Morm Local
« These make sense since the counter will be able L e — - il R
to produce an integer, and the reset will either Voltage_0_10 WoRD Extemal
be true or false' Scaled_Voltage Value REAL External
Al_Morm2 Al_Morm Local
* Save the project. :—2:—3 :zzt :"‘:
Cur:em_rl_z_ﬂ WORD Extemnal
Scaled_Current_Value REAL Extemal
DUTPUT_1 BOOL External
OUTPUT_2 BOOL External
CTUA cTU Local
High_Level Counter INT External
High_Level_Reset BOOL Extemal
cTU2 cTU Local
Enter variable name here O O O

* Or choose “PLC” from the project tree in the PLANT area, and manipulate the variables via the Data List tab.



Representing the counter in the HMI

W axcf21524 % fffaxc21524/PLC X @ axc21521/PlCned % [E]Main ¥ i COMPONENTS
* Get back to the HMI development " T) | B B " e

Project 3 Programming (287)

£ 5 HMI P -
SC ree n . w I axcf21521:AXCF2152 g . age 1 » o x

20000 5 H| 5000 &

- PLCnext (2)
» 10, ESM1 (1}

©650.00 c w

PLCnext Components & Progr

Network (417)

We will use two text objects and one  _iz... -
button object. Bewe - e e
Shcopc ua Is ab seleciable Ellipse
* Click and drag a “Text” object onto s
the work surface o e ||
* Double click it to open the <Scaled_Voltage<Scaled (|| Wil

3 i Symbols (1)
Transform center ¥ 0

configuration window g omm "t ~ || - .

T P R ATRNE w  Background

SR € -

~  Stroke

Reset Counter

Line color £ -
Line width 0
Dash style Solid

|

!




Configuring text associated with the counter

Make sure you are on the Text tab (bottom of the window). D

Comment

Type in “High Level Counter” in the text field v Behavior

Click on format and format the text as you wish (refer to earlier e

Tab order
section in this training if necessary)

v Text

Enter Text High Level Counter

Format Arial 18 Normal Left Mid...

Save project v Geometry

Transform cenfer X
Transform center Y

Lock object

v Background

Fill

~ Stroke

Line coler
Line width

Dash style




Configuring text associated with the counter

e Click and drag a “Text” object onto the work
surface, to the right of the last one.

* Double click it to open the configuration window
* Go to the “Dynamics” tab

High_Level Counter

e Click “New Dynamic” and select “Text”

Variable

* Assign the “High_Level Counter” variable as
shown.

* Go to “Text” tab (at bottom) and format the text
with the color, size, style you desire.

* Hit Enter and then Save the project




Configuring text associated with the counter’s
reset button

W axcf21521 % fRfaxc21521/PLC X ([ axc£21521/PLCned X  [@Main X  [E&Project X COMPONENTS

* Drag and drop a “Button” object onto :
the work surface (near the text we just — N
Configu red). o O EEY X 21000 QY 70000 W 12800 $ M 5000 O

Dynamics

Programming (287)

PLCnext Components & Pr

>
>
> & Network (417)
W

HMI (34)

e Double click on it to open the
configuration window.

Button1 b Objects (12}

Button

Check Box

essed (1) Ellipse

Ling

Linear Gauge Scale

 WEe’ll add two new dynamics to make
this reset button function.

h Polyeurve Path

Paolyline Path
Constant Radial Gauge Scale
True Rectangle
Symbol List
esfination variable High_Level_Reset Y
Text
- Text Input
<Scaled Voltage<Scaled i
g > Symbols (1)
—— — ——
> Default (21)
Feet Action: | Write value ~
S Constant
Fal

= Reset Counter :

E E a F.l) E @ I) Libraries (1)



Adding dynamics to the reset button

Dynamics A X
* Add a New Dynamic — “Action on Pressed” and configure as —
shown to the right. D Bution
Comment

* Add a New Dynamic — “Action on Released” and configure as
shown to the right.

w % Action on Pressed (1) 2

. . Action: | Write value ~
* Click to save the project as you would for any program
(FI|€/Save). Source Type Constant
Source conztant True
Destination variable High_Level_Reset

w {,} Action on Released (1) 3¢

Action: | Write value W
Source Type Constant
Source conztant False
Destination variable High_Level_Reset

G Dynamics




Download and test the HMI

* As we have done before, download the
project to the PLCnext controller, and start
execution of the program.

* *Then go to the “Cockpit” sub-tab and click
the icon (that looks like a tablet) to go to the
browser to check out the runtime version of

the HMI

* Or simply open your internet browser, and
type in the IP address of your PLCnext
controller.

B PLCnext Engineer - PROJECT4.powex*

File Edit View Project Extras Window Help

[ ]
Koy NG

=B X

ff axc 21521 /PLC X

axc-f-2152-1 X

el X I

Cockpit Seftings Data List i Statistics
W Project
W axc-f-2152-1 : A¥C F 2152 ' :
v [3) PLCnext (2) % Connect/ Disconnect |
» IO ESMA1 (1)
S, ESM2 ‘p Logon / Logoff '
PLC
“ & _LJHMI Webzerver
w [] Application (1)
Page b Wiite and Start Project F3
& 1/ Support (0) 4 Wiite and Start Project (with Sources) Ctri+F3
PRCOPC UA , _
Profinet (0) i.u. Wite and Start Project Changes
3 Axioline F (2) j'" Write and Start Project Changes (with Sources)

o Delete Del



Viewing and interacting with the HMI

Success!

* Try cranking up the potentiometer
until it exceeds 21.5 feet and see if
the counter increments up by one
each time.

* Then click on the button. Does the
count reset to 07

* And as you begin cranking up the
level — does it resume counting?

* If so, you did everything correctly!




Let’s make some HMI buttons that turn on
actual outputs on the PLCnext controller

» So far, we have turned on two digital outputs by doing some programming such that when one of two
analog inputs reaches a prescribed value, the corresponding digital output turns on.

* We have also created a button that resets an internal variable representing a counting function.

* Let’s combine elements of these two concepts and create some virtual pushbuttons in the HMI that, when
pressed, will directly turn on some digital outputs.

* Since DO1, and DO2 are already in use, lets use DO5, DO6, DO7, and DOS8 for this exercise.



Create and define the digital output variables

* First, let’s create the variables and map them to the
PLCnext controller’s digital outputs

* Follow the example shown to the right

e Click the right arrow symbol (>) in the hea
Variable column to expand this table.

* Verify that all the newly created variables are of
Type: “BOOL”

PLCnext Engineer - PROJECT4.pcwex*

)
.

Edit View Project Extras Window Help

== FHNS =0

axc-f-2152-1/ PLC High_Level_Counter High_Level_Counter

axc-f-2152-1/ PLC High_Level_Reset Select Prox High_Level_Reset
axc--2152-1/ PLC OUTPUT_S awc-f-2152-1 f dio-1 F OUTO4

axc-f-2152-1/ PLC OUTPUT_6 awe-f-2152-1 f dio-1 F OUTOS

axc--2152-1/ PLC.QUTPUT_7 axe-f-2152-1 / dio-1 / QUTOE
axc-£-2152-1/PLC.OUTPUT_8 ~

v ] axc£2152-1 | axc£2152-1 / dio-1/~D0OS
w Qystem Variables ~ [l Acdoline F | gyc £2152-1 / dio-1/ QUTH

dio-1 " '
axc-#2152-1/ PLG.PND_S1_PLC_RUN axc-£-2152-1/ dio-1/ OUTO3

axc 12152 1/PLCPND S1 VALID DA T wei2is2/dod 10UTeT

axc 121521/ PLC.PND_S1_OUTPUT_STATUS_GOOD axe 121521 / Profinel / PND_S1__.
axc£2152-1/ PLC.PND_S1_INPUT_STATUS_GOOD axc-21521 / Profinel / PND_S1_..
Avc£7152_1J PILC PND _S1 NATA | FNGTH Avr-f-2152_1 / Profinet { PND_S1

LY. T4
u AR 5 Seftings Data List
v P Data List
b axe-f-2152-1 - AXC F 2152 '
~ (3] PLCnext (2) a5
» 1L EEM1 (1)
1H ESM2 Variable (FLC) ¥ | Process data item 2> | HMItag » | Fu
PLC axc-12152-1/ PLC Scaled_Cument_Value Scaled_Current_Value
~ {HMI Webserver axc+2152-1/ PLC.OUTPUT 1 2xe-£2152-1 / die-1/ OUTO0
~ [T Application (1)
Page axc-f-2152-1/ PLC OUTPUT_2 awc-f-2152-1 f dio-1  OUTO2
{0 Support (0) axc-+2152-1/ PLC Input_0 axe-f-2152-1 / dio-1 1 INOO Input_0
EA°OPC UA axe-+-2152-1/ PLG Input_1 axe-f-2152-1 / dio-1 £ INO1 Input_1
Profinet (0
refnet(¢) axc-+2152-1/ PLC Input_2 axc-F2152-1 1 die-1/IN02 Inpul_2
> Axioline F (2}
axc-1-2152-1/ PLC Input_3 axe-f-2152-1 / dio-1 F INO3 Input_3
axc-+-2152-1/ PLC.Input_4 axc-f-2152-1 / dio-1 F IND4 Input_4
axc-+2152-1/ PLC Input_5 axe-f-2152-1 / dio-1 1 INOS Input_5
axc-+2152-1/ PLC.Input_6 axe-f-2152-1 / die-1 F IN0G Input_§&
axc-12152-1/ PLC Input_7 axc-f-2152-1 / die-1 7 INO7 Input_7

=

AEEEA SR =¢ =




Adding virtual pushbuttons to the HMI

We’ll end up making elght (8) bUttOﬂS, a Start, Pumps . Flow Pump Pump Pump Pump Level

and a Stop for each of four “pumps” mon 12 4 3 Mo
1 .{' ) "J.l:[' ) jil.l:f )

Turn On -

You can choose a color scheme for your buttons,
and arrange them as you see fit

~

22.5 360.8

Feet GPM

High Level Counter 1

Reset Counter




Adding and configuring pushbutton HMI objects

* Drag and drop a “Button” object onto the work surface.

* Double click on it to open the configuration window

D Button10
Comment
« Behavior
Wariable
Latching O
Value when pressed True
Is tab selectable
Tab order 0
v Text
Text Turn On

Text when down

Arial w 1600 2
B-s |
Format = = =
= % &
L i —
Margin 0
Direction Left fo right
} Geometry

v Background

!




Adding and configuring pushbutton HMI objects

* Drag and drop a “Button” object onto the work surface. D Euttont0

Comment

* Double click on it to open the configuration window

Tab order

v Text

* On the button tab, configure as seen to the right (you
may elect to use “Start” instead of “Turn On”, etc.) Text Tum On

Text when down

Format Arial 16 Normal Center....

Margin 0

Direction Left to right

» Geometry

v Background

Fill

Fill when down

» Image

% Stroke

Line color
Line width
Dash style

Dash offset




Adding and configuring pushbutton HMI objects

* Drag and drop a “Button” object onto the work surface.

|n] Button10
. . . . . Comment
* Double click on it to open the configuration window Tab order ) ~
. . v Text
* On the button tab, configure as seen to the right (you
may elect to use “Start” instead of “Turn On”, etc.) e fumen

Text when down

* Scroll to the bottom of this window if you want to Fomal e 16 Hommal Center
Margin 0

change the button’s color o -
¥} Geometry
v Background
Fill = -
Fill when down Theme colur;
} Image O HE
W Stroke Standard colors
HE HE HER

Line color Recent colors
Line width 1 O | EE B
Dash style Sofg ~ Gradients
Dash offset 0 ] - I I

b2




Set the dynamics of the button

e Click on the “Dynamics” tab . ——— o
New dynamic
* Click “New dynamic / Action / Action on Click D Bution10

Comment

* Choose “Write value” from the “Action” drop down menu

v W Action on Click (1)

* Complete the configuration as seen to the right

Action: | Wiite value W
* Each of the “Turn On” (or “Start”) buttons will be configured this

way...only the Destination variable will change...OUTPUT _5 will be
replaced by 6, 7, 8

Source Type Constant

Source constant True w

Destination variable OUTPUT_S

e Each of the “Turn Off” (or “Stop”) buttons will have “False” selected for
Source Constant, and the various buttons will each have the same
Destination variable selected as their corresponding “Start” button




Create and configure eight buttons

* Use Control C and Control V to copy and paste this button until you

have a total of eight (8) buttons
Turn On

* Double click on each button to configure each one appropriately.

* On the Button tab, you will want to keep the text as on the original
button for the three other “Turn on” (or “Start) buttons. you may want
to change these button’s color to green for example.

Turn On

* On the other four buttons, on the button tab, make sure you change
the text to “Turn off” or “Stop”...you may also want to change the

button’s background color to red, for example. Turn On

Turm On

Four buttons shown, you will create
eight buttons, total



Set the dynamics of the button

* Don’t forget to click on the Dynamics tab
and change all the “Turn Off” (or “Stop”)
buttons to have Source constant = False

« Remember also to increment each pair of
buttons to the appropriate Destination
variable... OUTPUT_5, then _6, then 7,

then _8.

e Save then download to the PLCnext

controller and run

Dynamics
.;jk-

New dynamic

D Buiton10
Comment

w W Action on Click (1) 2

Action: | Wite value ¥
Source Type Constant
Source conztant True
Destination variable OUTPUT_S

T e

Drynamics A
[
MNew dynamic
D Button11
Comment
w WD Action on Click (1) 2
Action: | Wite value ]
Source Type Constant
Source constant False b
Destination variable OUTPUT_S

LG Dynamics




Final touches

« After adding some text, rearranging B L —
the buttons, and tweaking the —_— ey —
buttons’ configurations, | have a wl » saFoo & X Mo S v sem G W 608 H_som S
development screen that looks like o U o -
thIS. Comment
Is tab selectable (]
e The final result can be seen in °
runtime application in the browser as
shown on the next slide o
Fill 6 -
Fill when down 6 -
<Scaled_VoltageScaled (s 1 =
. Feet P ;:::::l—e = s




PLCnext Supplemental Editi PLCnext Supplemental Editi | [ PLCnext Engineer B HMI Browser Client

% Certificate error

Pumps _ Flow Pump Pump Pump Pump Level

High 1 2 4 3 High
e e &
Turn Off i

, 3
m

:
22.5 360.8

Turn Off

4

Turn Off

High Level Counter 1

Reset Counter




PLCnext Technology

Part 1 - Getting started and writing your first program

End of this training module . AN




Appendix — More info on PLCnhext’s web interface

We have used the web interface to access the WBM — web based
management of the PLCnext controller.

It is possible* to also follow links (buttons) on the welcome screen to
Visit:

* The PLChext Community

* The Phoenix Contact website

* Internet access required (obviously)
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& = O ) & Certificate error https://192.168.1.10/welcome/ f{ 795 Z\‘
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PLCnext Control

Many thanks for choosing a controller with PLCnext Technology. Discover the advantages of this open
control platform, which provides completely new levels of your freedom for automation.

[JDo not show this page in the future and go directly to the WBM

To access the PLCnext user community, an Internet connection is necessary concurrently with your connection to the

PLCnext controller. For example, WiFi connection to the internet, while the laptop’s Ethernet adaptor is attached to
the PLCnext controller.



www.plcnext-community.net/

NEWS BUSINESS LOUNGE MAKERS BLOG KNOWLEDGE BASE~ FORUM

Industry trends and Stories from users for users What's new?
applications

\

Get inspired or write about your own user story with Find out what's 1

Read about real applications or find out more about PLCfiext Technology.

new trends in the industry.

BUSINESS LOUNGE 5 PLCNEXT NEWS

ey
R

Get all things PLCnext Technology in one place. Read about user stories and real applications . Get
help getting started with your PLCnext Control and PLCnext Engineer. Learn more about industry
trends. Find open source code on Github or watch a tutorial. Talk to follow PLCnextlers and our

experts in the forumgask alestion or justexchangeideas.

-
-

Become part of the PLCnext Community
#plenext #iamplcnext
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PLCnext Control

Many thanks for choosing a controller with PLCnext Technology. Discover the advantages of this open
control platform, which provides completely new levels of your freedom for automation.

[[JDo not show this page in the future and go directly to the WBM C I ° k




é % O ﬁh ‘ E| https://www.phoenixcontact.com/online/portal/us? 1dmy8&eurile=wcm%3apath33a,/usen/web/main/products/subcategory_pages/PLCnext_Controls_P-21-14/30b12f75-d769-4f0e-a783-4986ae3. m ‘;A,{ ‘ j,"E L LQ e

. . }
. "’ r}‘ oy l’} . L -..-. | Search term [/ Part Number / Type / Webcode | » Products A-Z

Company ¥ | MNews v | Careers | Contact

Products « | Solutions « | Service and Support « | Resources v | My Phoenix Contact «

Home > Products w » PLCs and I/O systems w »  PLCnext Control

PLCnext Control Product Comparison (2)

¥ To product comparison

PHOENIX CONTACT

586 Fulling Mill Road
Middletown, PA 17057

Open and innovative (800) 8887388

PLCnext Control devices are PLCs

b Ask shi
designed for PLCnext Technology @ quesaon

and your future automation » Find product experts
applications.
SERVICE
Downloads
4 Back to PLCs and I/0 systems
Search in PLCnext Control ¥ PLCnext Store - The digital
Category - software market place for
- Search term / Part no. / Part | automation [PDF, 0.73 MB]
¥ Control solution for system o
sutomation » The digital software market
i — place - For you as the user
» Product list PLCnext Technology » Show all products in this [PDF, 1.02 MB]
components category

PLCnext Control devices enable you to work flexibly with your preferred programming languages, whether
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PLCnext Control

Many thanks for choosing a controller with PLCnext Technology. Discover the advantages of this open
control platform, which provides completely new levels of your freedom for automation.

[[JDo not show this page in the future and go directly to the WBM

Close out of the browser and get back into PLCnext Engineer
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