Chapter 15 HUMAN MACHINE INTERFACE

Introduction

Communications between processor and HMI (human machine interface) is an important subject
as well as constructing an operator interface. The chapter includes procedures for attaching
computers as HMI devices to the CompactLogix processor from A-B and the Siemens 1200
processor. Graphic control packages used are A-B’s RSView ME and Siemens’ WinCC. Other
packages exist and were not excluded based on their capabilities. The ones used are among the
more common and popular ones used today.

The following HMI panels communicating to PLC processors will be discussed in this chapter
followed by a lab that can show advantages and disadvantages of each.

RSView Studio WinCC OPC-

ME View UA
Fig. 15-1 HMI Graphic
Compact Compact Siemens Control Packages

Logix Logix 1200 PLC

Rockwell Products Siemens Siemens

or Allen-

Bradley

In each case, the emphasis is on getting a simple application operational and then expanding
from that, remembering the analogy of the kite flying with a simple string over Niagara River.
Later, the more difficult applications are discussed but only after a single button is programmed
from the HMI and communicates successfully to the PLC.

Historical Panel Design

The design of an operator panel requires much coordination with the programming of the PLC
and the design of the machine being controlled. Before the computer-designed systems, there
were individual component systems that were hard-wired to the control devices inside the panel.

Fig. 15-2 A Simple Control Panel
with Push Buttons and Switches
with Indicator Lights
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Fig. 15-3 This Printer is used for alarms for a process. Each alarm was recorded at the
time of occurrence and printed as a single line of data to be analyzed by a process

engineer or controls engineer.
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Fig. 15-4 This panel
shows many discrete
devices as well as
mimic panels showing
process lines.

Meters show levels or
flows of various
devices.

Alarms are shown in
grids of illuminated
push buttons.
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Fig. 15-5 Alarm panels were designed with discrete panels that lit or blinked with each
alarm. Buttons were used to acknowledge each alarm point.

Fig. 15-6 Data was collected with recording devices similar to the above. Multiple
points were individually recorded and studied.
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Fig. 15-7 A handheld
thermocouple readout
device with paper
recording output

Fig. 15-8 Several discrete controller devices for process control. Each
device is capable of solving a single or multiple loops of process data
executing a PID formula and controlling the output of the control loop.
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Fig. 15-9

Whatever the appearance of the outside
of the panel, the inside many times
looks similar to the panel shown at left.
It is too easy for the panel to look like
this after a short time even though the
original plan showed a neat design with
well-organized wiring layout. This is
not just a rare bad example.

Fig. 15-10

The picture below is of a panel
designed in 1980 for a chemical
batching system. It should be seen as
what ‘was’ and not as what today
should be a good design. It cost
approximately $100K then and was a
divider between the operator room and
the instrument control room for the
process.

i i
e L
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ISA-101 Human Machine Interfaces for Process Automation Systems

ISA-101 (officially ANSI/ISA-101.01-2015) is the HMI specification meant to describe proper
development of an HMI panel. The specification is under development and should be referenced
as it may have input for your HMI design.

Hardware to Complement the Software

The following Siemens panels are available for selection to replace the various panels above.
Software allows the design of these ‘soft” panels to be adapted to represent all the designs shown
above. Siemens, which provides a complete offering of hardware operator interface units to
complement the software requirements.

Function keys B B 32
{programmable)

LED color modes 5
(green, red, yellow, blue, white)

Typlalsenvicelife
w 1! g

Short-stroke 500,000
(in number of switching cycles)
I.a‘ht-umltung diodes 100%
terfaces
Digital inputs | outputs™ 8 8 16
Fail-safe inputs S5IL 2/ SIL 3 -1 - 211 412
PROFINET f 2 p

Pushbutton and lamp test

Front | rear IP&S | IP20

Fig. 15-11 Siemens HMI

Ch 15 Human Machine Interface 6



KTP400 Basic KTP700 Basic DP KTP900 Basic KTP1200 Basic DP KP300 Basic mono PN
KTP700 Basic KTP1200 Basic KP400 Basic color PN

Size (in inches) 4.3" 7 9" 121" 36"
43"
Resolution (W x H in pixels) 480 x 272 800 x 480 800 x 480 1,280 x 800 240 x 80
480 x 272
MTEBF# backlighting 20,000 20,000 20,000 20,000 50,000
(in h}
Front dimensions (in mm) 141x116 214 x 158 267 x 182 330 x 245 165 x 97
150 x 186
Function keys (programmable) | 10/ -
system keys
User memory 10 ME 10 ME 10 ME 10 MB 1 MB
Memary for options | recipas * -1 256 KB - 256 KB | 256 KB - | 256 KB -1 40KB
Alarm buffer . - . . .
Serial | MPIJ PROFIBUS DP/ =I={=I= “Njafef- === a3 jefef~ o el et L]
PROFINET (Ethernet) =I-1-I+ =I=1=]=
USB host | USB device 1= 1= 1/= 1= -
Slot for CF | MultimedialSD === === =f=I= =I=1= =i=I=
Signaling system (number of messages | 1,000132 1,0001 32 1,000132 1,000132 200132
message classes)
Process pictures 100 100 100 100 50
Tags 800 a00 800 800 250
500
Vector graphics . . . . .
Bar charts | trend diagrams =) +If(ty *Ii(Y) + (1) 1)
Faceplates - - - - -
Recipes 50 50 50 50 5
Archiving | Visual Basic scripts *f= #f= = «l=- -I=
PG functions. - - - - -

Fig. 15-12 Siemens HMI

KTP400 Comfort TP700 Comfort TP900 Comfort TP1200 Comfort TP1500 Comfort TP1900 Comfort TP2200 Comfort
KP400 Comfort KP700 Comfort KP900 Comfort KP1200 Comfort KP1500 Comfort

4.3 7 ES 121" 15.4" 185" 215"

480 x 272 BOO x 480 800 x 480 1,280 x 8OO 1,280 x BOO 1,366 x 768 1,920 x 1,080
80,000 80,000 80,000 80,000 80,000 50,000 30,000

140% 116 214158 274 %190 330x 241 415x 310 483 x 337 560 x 380
152 188 308 x 204 362x 230 454 x 289 483x310

4 (with LED) | - -1= ==

8 (with LED) | + 24 (with LED) /| + 25 (with LED) J = 34 (with LED) J = 36 (with LED) | +

4 M8 12 MB 12 M8 12 M8 24 M8 24 M8 24 MB
4MBI512KB 12 MB [ 2 MB 12 MB( 2 MB 12 MB/ 2 MB 24 MB| 4 M8 24 MB |4 MB 24 MB/ 4 MB
. . . . . " .

Fig. 15-13 Siemens HMI
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CENENEYE | e N fujal2 «3 jajel2 3 jafel2 3 afel3 ¥ fefa]3 e fejel3

11 21 211 21 201 2n 21

el el lalw e el ~lele el

2,000/ 32 4,000/ 32 4,000/ 32 4,000/ 32 6,000/ 32 6,000/ 32 6,000 /32
500 500 500 500 750 750 750
1,024 2,048 2,048 2,048 4,096 4,096 4,096
= 11(1), T(x) I, 1(x) (1), F(x) «11(1), F(x) 1), F(x) (), F(x) «I1(1), (%)
. . . . . . .
100 300 300 300 500 500 500
wje aje e e wle wje aje
STATUS | CONTROL, diagnostics viewer
SIMATIC HMI Mobile Panels

2™ Generation 2™ Generation 2" Generation

KTP400F Mobile KTP700 Maobile KTP900 Maobile Mobile Panal 277 IWLAN V2
KTP700F Mobile KTPS00F Mobile Maobile Panel 277 (F) IWLAN V2

4" Touch + Key

7" Touch + Key

9" Touch + Key

Widescreen TFT, 16 million colors, LED backlighting

4.3"

480 x 272
50,000

194 x 166
Touch screen

and tactile keys
4 (with LED) | =

o
800 x 480
50,000

24B x 172
248 x 195

Touch screen
and tactile keys

8 (with LED) | -

g
800 x 480
50,000

307 x 201
307 x 224

Touch screen
and tactile keys

10 (with LED) [ =

8" Touch + Key
TFT display (LCD),
B4ak colors

7.5"

640 x 480
50,000

Diameter 290
Touch screen

and tactile keys
18/-

Operating mode
Display

Size (in inches)
Resolution

(W x H in pixels)

MTBE® back-
lighting (in h)

Front dimensions (in mm)

Operator controls

Function keys (program-
mable) [ system keys

4 MB
4 MB /512 KB

-

12 MB
12 MB [ 2 MB

12 MB
12 MB 2 MB

6MB
1,024 KB | 64 KB

-

User memory

Memory for options |
recipes*
Alarm buffer

=f=]=]1 === =l=]=]1 = = I =1 (*via IWLAN) Serial | MP1! PROFIBUS DP [
PROFINET (Ethernet)
1/= 11= 1/= = USE host | USE device
=|e]e =le]e =[u]= =le]e Slot for CF { Multimedia / 5D
.~ Functionality (when configured with WinCC TIA Fortal)
2,000/ 32 4,000/ 32 4,000/ 32 4,000 1 32 Signaling system (number of
messages | message classes)
500 500 500 500 Process pictures
1,024 2,048 2,048 2,048 Tags
- - - - Vector gmph]u
= 1F(1), Fix) = I(1), fx) = 11K}, () == f(t) Bar charts | trend diagrams
. . . . Faceplates
100 300 300 300 Recipes
wle wlw wfw ww m]m|mm
STATUS | CONTROL, diagnostics viewer STATUS | CONTROL PG functions

Fig. 15-14 Siemens HMI
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Panel PC, 7* Touch Panel PC, 9" Touch Panel PC, 12" Touch Panel PC, 19" Touch

Resolution in pixels (widescreen) (800 x 480) (800 x 480) (1,280 x B0O) (1,280 x 800) (1,366 x 768)
Processor Intel Celeron N2807 (2C/2T, 1.58 (2.16) GHz, 1 MB cache, VT-x); Intel Celeron N2930 (4C/4T, 1.83 (2.16) GHz, 2 M8 cache, VT-x)

Main memory 2GB, 4 GB or B GB; 512 KB NVRAM optional

Free expansion slots -

Operating systems Windows Embedded Standard 7 (E/P), 32-bit/ 64-bit; Windows 7 Ultimate, MUI™, 32-bit/64-bit

(preinstalled and activated)

Packages | bundles Packages with WinCC RT Advanced, WinCC V7 and WinAC RTX (F)

Power supply | temporaty voltage 24V DC; 20.4 ... 28.8 V; isolated I max. 10 ms (according to NAMUR): OniOff switch

Interruption

MTBF backlighting up to 80,000 h"'; dimmable from O to 100% up 1o 50,000 h"
Mass storage. CFast up to 16 GB (accessible from outside); SSD 80/ 160 GB; HDD 320 GB (IPC227E only)

Optical drives =

Fieidbus. PROFINET RT over Ethernet

Ethernet 2 x10/ 100/ 1000 Mbps (RI4S); teaming

use Rear: 1xUSB3.0,2xUSB 2.0 Rear: 1xUSB83.0,3xUSB2.0 Rear: 1 x USB 3.0, 3 x USB 2.0; front: USB 2.0
Serlal | paralel 1 xRS 232/RS 485/ 422 can be selected  in BIOS

Graphics interface 1 x DisplayPort

L o
Panel PC, 12" Touch Panel PC, 15" Touch or Multitouch m Panel PC, 19" Touch or Multitouch Panel PC, 22 Touch or Multitouch

(1,280 x 800) (1,280 x 800) (1,280 x 800) (1,366 x 768) (1,920 x 1,080)
Intel Core i7-3517UE (2C/4T, 1.7 (2.8) GHz, 4 MB cache, VT-xid, AMT); Intel Core i3-3217UE (2C/4T, 1.6 GHz, 3 M8 cache, VT-x); Intel Celeron 827E (1.4 GHz, 1.5 M8 cache, VT-x)

1 GB, 2 G8, 4 GBor 8 GB; 512 KB NVRAM optional
- 1 x PCle x 4 (optional); max. 5 W
VxWorks Support Package, suited for Linux

Bundles with WinCC RT Advanced and WinAC RTX (F); packages: WinCC RT Professional, WinCC V7, WinAC RTX (F)

24VD0C19.2...288YV; 24VDC;19.2 ... 28.8V; isolated / max. 20 ms (according to NAMURY); or 100-240 V AC, 50160 Hz; OnJOff switch
isolated / max. 20 ms (according
to NAMUR); OnOff switch

up to 80,000 h"; dimmable from 0 to 100% up to 50,000h up t0 30,000h

CFast up to 16 GB (accessible CFast up to 16 GB (accessible from outside); SSO 80 / 160 G8; HDD 320 GB
from outside); SSD 80/ 160 GB

- DVO-RW (optional)

PROFINET RT over Ethernet; PROFIBUS DPIMPI: 1 x 12 Mbps (isolated) optional; PROFINET IRT: 1 x 10/100 Mbps (3-port-switch, optional)
2x10/100/1000 Mbps (RI45); teaming; 1 x 10/100/1000 Mbps with PROFINET IRT variant
Rear: 4 x US8 3.0 Rear: 4 x US8 3.0; front: 1 x USB 2.0 (with Touch version only)
COM1: RS 232; COM2: RS 232 (optional)
1 x DV-i; 1 x DisplayPort

15" Touch: 1,366 x 768; 15" Multitouch: 1,280 x 800; 19": 1,366 x 768; 22": 1,920 x 1,080 Resolution in pixels (widescreen)
Intel Xeon E3-1268L v3 (4C/8T; 2.3 (3.3) GHz; 8 MB cache; VT-d; AMT 9.0); Processor
Core i3-43307E (2C/4T; 2.4 GHz; 4 MB cache; VT-x); Celeron G1820TE (2C/ 2T; 2.2 GHz; 2 MB cache)
From 2 GB DDR3-1600 SDRAM; Main memory
2 x DIMM; configurable up to 16 GB; ECC optional; non-volatile memory: NVRAM 2 MB optional
2 x PC1 (240 mm) or 1 x PCle x 16 (185 mm), 1 x PCI (185 mm) Free expansion slots
or 1 xPCle x 16 (185 mm), 1 x PCle x 4 (185 mm)
Windows 7 Ultimate (32/764-bit) MUI V; Windows Embedded Standard 7 P (32-bit); Operating
released for S7-1500 Software Controller, suited for Linux (preinstalled and acﬂvlted)
Packages with WinCC V7; WinCC RT Advanced; WinCC RT Professional and WinAC RTX (F) Packages ! bundles
AC: 100-240 V; 50 - 60 Hz | max. 20 ms (according to NAMUR); 24 VDC: 20.4 ... 28.8 V Power supply / temporary voltage
interruption
up to 50,000h MTBF backlighting

Fig. 15-15 Siemens HMI
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SIMATIC Industrial Thin Client

Resolution in pixels
(widescreen)

Max. distance
to PC

Processor

Operating system
(preinstalled and
activated) / supported

127, 157, 19" or 22" Touch

12" (1,280 x 800)

15" (1,280 x 800)

19" (1,366 x 768)
22" (1,920 x 1,080)

Unlimited over Ethernet

Intel Celeron (1.2 GHz)

Closed Linux | VNC;

SINUMERIK; WinCC-OA; web browser;

JAVA; CITRIX Client

SIMATIC Industrial Flat Panel

15" Touch or Multitouch, 15% Key

15" Multitouch: (1,366 x 768)
15" Touch: (1,280 x 800)
15" Key: (1,280 x 800)

Standard: 5 m; extended: 30 m

19" and 22" Touch or Multitouch

19": (1,366 x 768)
22": (1,920 x 1,080)

Standard: 5 m; extended: 30 m

protocols

Power supply / 12" approx. 28 W 1524V DC; 19.2 ... 28.8 V, approx. 40 24VDC;19.2 ... 28.8 V, approx. 40 W
max. power 15" approx. 36 W w
consumption 19" approx. 32 W

22" approx. 53 W

MTBF background up to 50,000 h*';
lighting dimmable from 0 to 100%

up to 50,000 h";
dimmable from 0 to 100%

up to 50,000 h";
dimmable from 0 to 100%

Fig. 15-16 Siemens HMI

The hardware above shows the variable nature of hardware panels available for use. The cell
phone is also available with an app installed that communicates with the system software. Each
device gives a level of access to the PLC program and give visual feedback to the engineer or
plant personnel.

The Software for Development

We begin the software development of the three programs. Two programs exist in the A-B
platform and one is available from Siemens. We will also discuss an OPC-UA application for a
total of four different programming platforms.

Common Tags

The most obvious advantage of using any new PLC platform is the universal accessibility of data
tags. Tags created in any tool for any device are automatically and immediately accessible to
other devices. If, for example, a user creates a new tag in the PLC to measure temperature, that
tag is automatically created in the operator panel at the same time. This saves valuable
engineering time compared to earlier methods that require the tag to be created in each device.

The suspension bridge at Niagara Falls was started by flying a kite with a string attached across
the Niagara River. When wind conditions were favorable, the kite was flown across the river.
Then a string was attached to the thread and a bridge was the eventual result. Likewise,
programs in this chapter can be started with small threads and then expanded. It is best to get a
simple device such as a button programmed and fully working and then adding the rest of the
project after the button has been proved to thoroughly work in all modes

Ch 15 Human Machine Interface 10



Allen-Bradley’s New View Designer

Allen-Bradley recently released a new graphic HMI Development Environment. It is found on
Studio 5000 as “View’.

Rockwell Software®

Studio 5000

View Designer™ &

Rockwell
@ Anw-sradiey - Rockwet somwere  AMITomation

Copyright © 2018 Rockwel Auomadion Technologies, ine
M Fights Resseved, This prograen & pralecied by U.S. and Inlemational copyright lnws

Powered by Visual Studio

We began the View Designer with a project named ‘t7’ tied to a plc program in a processor
named T4’

:‘3 View Designer - t7[10.4" PanelView 5500 2715-B10Cx]* = = =i

File  Edit Communications Tools  Window

|

Screen_001 & X

View

Project Arrange Help

)

Project Explorer Properties

& t7

Mame:  Screen_001
4 ] Navigation Menu Type:  Screen
5 Screen_001
F | & |7
- AlarmSummary Properties | Animations | Events

- AlarmManager
| Settings
4 | User-Defined Screens

| Screen_001

Toolbox

X/ oo ¢

Q¥ Search -

Add-0n Graphics
Alarms
ButtonsAndSwitches
Flags
GeneralEquipment

Graph

Security
[ SignsAndSymbols
System

CommonControls

123 MNumeric Display

m Mumeric Input

Design / Property Definition ‘

»

Ch 15 Human Machine Interface
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The plc application is already running and the application is selected under Project properties.
We select a 10.4 ““ PanelView 5500 panel although we are never going to download to this HMI
panel. We plan to only use it in the emulate mode.

Project Properties ? et

D Application Target HMI Device
Configure target HMI

Device settings

Location: | Select path to HMI device S |Z|

E References Type: | 10.4" PanelView 5500 2715-B10Cx

Create and configure
controller references

We then select the reference tab and tie the HMI to the processor ‘r4’ at IP address 192.168.0.4.

| Project Properties 7 >

| Controller References:

D ﬁppl_il:atinn
Configure target HMI Controller Reference Name: | |4 X
Device =ettings =
Logix Project File: ChUsershwevanstDocuments'\Stud... IZI
E e s HMIto Controller Path: | 192.168.04 Slot: | Direct  ~ |[ .|
Create and configure .
s el i s Emulator to Controller Path: | AB_ETHIP-3\192.162.0.4 []

We then start with a button but use a rectangle instead of the pre-designed buttons.

Right click on rectangle. Choose Set tag to 1 on press, 0 on release. Then below is a box for the
tag. If attached properly above to the processor, the available bit may be seen in the Tag
window. Choose the appropriate variable.

# Button Behavior X

|Set atagto 1 onpress, 0. ~ |

Key: |Touch Only = |
Requires Focus
| Always Trigger Release

=

Tag:
l

Minimum Hold Time:

|'Elmsec "|

Ch 15 Human Machine Interface 12



The tag we tied to resides in the PLC and is ready to be tested. If we were to toggle the button
(rectangle) on and off, we should see the contact respond accordingly with the emulator running.

N RREEETE -

a b

Under View 5000’s Project tab, run the emulator program. With the emulator running, by
pushing the rectangle with the mouse button, the bit ‘a’ should turn on. It does. This is a good
test that the program is communicating properly with the HMI and gives you a positive feedback
that you are ready to proceed with other logic development. The button works!

# Logix Designer - 4 [1769-L16ER-BB16 31.11] [E3 View 5000 Emulator (PanelView 5500 10.4°) 7'
P FLE EDIT VIEW SEARCH LOGIC COMMUNICATIONS TOOLS WINDOW HELS

ot 8 ¥l [ e
£ B Run Mode "
B Controlls OK A’ patn: a8 ETHIP-30Z168.0.4°

! B Energy Storage OK
——— Rem Run ¥ No Forces P NoEdits 21

[ontroller Organizer > 1 x MainProgram - MainRoutine

as= o hen e
4 Controller r4 ~
< Controller Tags

Controller Fault Handler
Power-Up Handler
4 Tasks
4 53 MainTask
4 1 MainProgram
<7 Parameters and |

@ MainRoutine
Unscheduled
4 ] Motion Groups
Ungrouped Axes
b wl Assets
*, Logical Model
4 ] 1/0 Configuration
4 B3 Pointl0
(381 [0] 1768-L16ER-BB1E
4 ] Embedded /O
& (1] Embedded Di

RIONGC[@EIE

< >

Description ~
Status Scheduled v

HH O Type here to search

In the state table for the rectangle (button), change the number of states to 2 and tie the states to
‘b’, the coil in the example. When the button is pushed, the color changes from green to orange.
The button now reflects the status of the coil ‘b’.

Ch 15 Human Machine Interface 13



Mame: |Rectangle 001

% Order ~ 4\ Flip ~ - 50% + b9 _

Properties | Animstions | Events
% StateTable 001 x *

Expression:

srdMainProgram.b

[l

Expression Value State Mame «d FillColor

Default Default EfF
0 Statel B #00a657
1 Statel B =ff5a00

We now have a button and indicator light similar to the ones used in the hard-wired system
previously used. We have a button and illuminated indicator that may be used together or
separately.

The RSView ME Stand-Alone Application

RSView Studio is the older A-B product. It resides on the PC’s in NE 2350 but not in NE 2390.
To open RSView Studio and gain access to RSView ME, open the program and click on the New
tab. For Application name, the following example program used test.

[ RSView Studio - Machine Edition

Filz Wiew Application Tools  Window  Help

|¥r@8 sk &

Euplnrer

Hew/Open Machine Editivn Applicativn

New I Exigting |

Application name: Itest

Drescription;

Language: |English {United States]. en-13

Create Irpart... Cancel

RSView Studio

The A-B product uses RSLinx Enterprise. This means that RSLinx Enterprise has the ability to
allow this software package to browse directly for the tag database and link existing tags and not
requiring a tag created in the HMI to complement the tag in the PLC.

When starting a new application, select Objects from the main menu. Notice the types of objects
Ch 15 Human Machine Interface 14



selectable. Under each selection are sub-menu selections. In the case of Push Buttons, the four

sub-menu selections are:

The pushbutton is a good example of a type of object that can be used for a number of different
operations. For example, momentary is the most used button with an exact simulation of a real

Momentary
Maintained
Latched
Multistate
etc

button in which the operator pushes the button and a ‘1’ appears in the data address of the
device. When the button is released, the button returns to a ‘0’. As simple as this is, it is a very
profound device in that the device continues to write a ‘1’ to the data tag until the device de-

activates and the device writes a ‘0’. Other button types have various other characteristics and
these characteristics allow the programmer flexibility in programming of the various functions

surrounding the logic of the pushbutton. More will be discussed later regarding some of the

button types.

Explorer - test

B

-1 Local (DET3R171)
] Sﬁ best
= @ test
-3 System
Project Settings
& |lzer Accounts
Diagnostics List Setup
Global Connections
Startup
=25 HMI Tags

@ Tags

=23 Graphics

+ Displays
Global Objectz
+ Libraries

+ B Images
[#] Parameters
Local Mezzages
-3 Alams
B alam Setup
== Information
% Infarmation Setup
Information Messages
=23 Logic and Contral
[A Macros
-3 Datalog
Diata Log Models
--=3 RecipePlus
RecipePlus Setup
RecipePlus Editor
=20 Swstem
-2 Plicies
+-[_] Product Palicies
+-[C] Swstem Policies
-2 Metworks and Devices
+- B \worksstation,D 6T 3R 71
+-[7 Users and Groups

Application J Carrrnications

RSView Machine Edition (ME) is designed
for the machine-level HMI and supports
operator interface solutions for the
monitoring and controlling of individual
machines or for small processes.

The system tree at left shows the graphical
application and is organized by area. These
include:

System

HMI Tags
Graphics

Alarms
Information
Logic and Control
Data Log
RecipePlus

For the simple assignments of this text, the
user can simply add a display and create the
appropriate graphics on the form. To test or
run the form requires a link to a PLC. The
procedure for linking to a PLC is included
next. The tags created for the PLC are used
in the graphic and any button or indicator
will reference the PLC tag.

Ch 15 Human Machine Interface
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Remember that input and output bits used for a HMI are tags with internal addresses, not hard-
wired inputs or outputs. For A-B, the device should have a tag referring to an internal location.
For Siemens, the address should have an M prefix.

Rockwell Software
[k FactoryTalk Administration Console
. BOOTP-DHCP Server
. FactoryTalk Activation
| FactoryTalk Gateway
. FactoryTalk Tools
E Diagnestics Viewer
'@ FactoryTalk Alarms and Events Syste
@ FactoryTalk Directory Configuration|
@ FactoryTalk Help
T FactoryTalk Security System Co
| i Import R55ecurity Configuratic
€w |og On to FactonyTalk Help and Support
Rockowell Software Data Client
ﬁ! RS5ecurity Ernulator Install
:E Specify FactoryTalk Directory Locati
Windows Firewall Configuration Util -

Pictures

Music

Computer

Control Panel

Nevires and Printerc

FactoryTalk Directory Configuration Wizard
Configure the FactoryTalk Metwork Directory or FactoryTalk Local Directory
on this computer.

Then, configure the local directory per administration sign-in configuration of your pc.

Reconfigure FactoryTalk Local Directory

Reconfiguring the FactoryTalkLocal Directory allows youto reset a dis abled adminis trator account and
up grade polides.

To continue, enter aWindows Administratoraccount username and password below.

Administrator User Mame: Iplﬁdmin

Password: I****

After this configeration is complete, you may proceed with your HMI application and connect
the HMI screens to a PLC via RSView Enterprise as described above.

Creation of tags is accomplished either in the program tag or controller tag areas. Either may be
accessed by FactoryTalk. The type of tag must be considered since numeric tags must be scaled
and configured for proper display. Boolean tags must also be configured properly.

The project is begun with the following screen present. The project name is ‘testl’.

Ch 15 Human Machine Interface 16



@) FactoryTalk View Studio - Machine Edition [Demo Mode]
Fle View Applcation Tools Window Help

Fo oD s

Local (ET-HE235006)
fi testl
- testl
=3 System
Project Setings
-&= Runtime S ecurity
Diagnostics List Setup
Global Connections
Y8 Startup
23 HMI Tags
&F Tags
23 Graphics
Displays
Global Objects
&, Symbol Factory
& Libraries
B Images
[# Parameters
B Local Messages
[=-23 Alams
B alam Setup
=23 Information
B Information Setup
8 Information Messages
=23 Logic and Control
B Macros
=-E3 DatalLog
£ Dala Log Models
=53 RecipePlus
RecipePlus Setup
RecipePlus Editor
By RSLinx Enterprise
- System

Application | Comrmunications

ﬂ” 3) Shutting down Startup Server.

First Screen with RSView Studio

(] FactoryTalk View Studio - Machine Edition [Demo Mode]
File Edit wiew Objects frrange Animation  Application  Tools  Window Help
S D&a
i (m] % B2 M@ 8 OHNMNMNAQIEFE

RO ARDCOZNVADOADBRIOB S @D Em =R
MENDEH+>rd= )y a2 0008880088888 0
Explorer - test1

%3 Local [ET-NE235006]
- testl

= testl
=-3

F= MAIN - ftest1// (Display)

Project Setings
Runtime Secuity
Diagnostics List Setup
Global Connections
Startup

=53 HMI Tags

&F Tags

=3 Graphics

& Displays
5 raLarm]

[5] [DIAGNOSTICS]
[£] INFORMATION]
Ea

& Global Dbjects

&, Symbol Factory

& Libwaries

Bl Images

[# Parameters

B} Local Messages

=23 Alams
B alam Setup
=23 Information
B Information Setup
BB Information Messages
=23 Logic and Control
Bl Macros
=-E3 DatalLog
£ Dala Log Models
=53 RecipePlus
PecipePlus Setup
RecipePlus Editor
-8B RSLinx Enterprise

plication [ Gommunicatiors

ﬁH 3) shutting down Startup Server.
|

Selecting the Main Display
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(1] FactoryTalk View Studio - Machine Edition [Demo Mode]

File Edit View K WM Arrange  Animation  Application  Tools  Window  Help

‘S ‘ ¥ Select

= — Rotate =y pde o

§s|.|L|é$3 b oo dE

pp— Drawing 4 . . = — = = =

i o REcER EEEERER®WE S
Mumeric and String L4 raintained E E-E = E E @ E é (D lm__né E’ % @ 3 @

Display Mavigation 4 Latched ftest1 1 (Display)
Indicator L4 rulkist ake

zauge and Graph L4 Interlocked

Trending 3 Ramp

RecipePlus 4 I

key b

Advanced L4

5 Activer Control, ..
Impork. ..

Syrmbal Fackory

[SLARM]
| [DIAGMOSTICS]
| INFORMATION]

Building a Momentary Push Button

1"3 FactoryTalk View Studio - Machine Edition [Demo Mode]
Edit Wew Objects Arange Apmation Application Inols Window Help

H3|0 % #El= |

(] BEHEHVSHIGUALI GG R

AR COZNDAD0MEBREEcm D EmE
LENDH4TCx ) vaT2EBEELTEE

Explorer - test1

e _ .
e I MAIN - fiest1/] (Display)

-5 System
Project Settings
&= Runtime S ecurity
Diagrostics List Setup
Global Connections
Startup
-E3 HMI Tags
ﬁ Tag:
=23 Graphics
& Displays
5] aLarM]
|Z] [DIAGNOSTICS]
[Z] INFORMATION]
Z] Mam
& Global Dbjects
-, Symbol Factory
& Libraries
& Images
[# Parameters
@ Local Mesrages
=3 Alams
B alam Setup
=23 Information
B Information Setup
BB Information Messages
=23 Logic and Control
Bl Macros
24 Datalog
£ Dala Log Madels
=23 RecipePlus
RecipePlus Setup
RecipePlus Editor
=85 RLin Enterprise
@} Cormunication Setup

{23 Spstem
Application ‘ s

2| ailed to Inad the maniP * Fil ot location ManiFest: Excegtion. . Clear Al
H

Position width = -3, height = -3

Establishing Communication with RSLinx Enterprise
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RS5Linx Enterprise Configuration Wizard

A configuration file containg information about devices, drivers, and
networkz, Select the gource for thiz offline configuration file;

{+ Create a new configuration

Copy an existing configuration fram a
previously created project.

Copy the configuratian that iz currenty
runmning an thiz workstation,

< Back I Finizh I Cancel

After Selecting Communication Setup under RSLinx Enterprise

1'3 FactoryTalk View Studio - Machine Edition [Demo Mode]
Fle ¥ew gpplication Tooks Window Help

== A
Enplorer - testl

=2 @ Local [ET-ME235006)
= fim lestt
= [ testt
=59 System

"oject Seftings

& Runiime Secuily

% Diagnostics List Setup «fl Communication Setup - RNA:#/SLocalftest1/RSLinx Enterprise

= MAIN - fHest1/f (Display)

Global Connections
Startup —Device Shorkcuts

aay\ Tags femove | apply

Tags Copy from Design to Runtime
=53 Graphics = 1= RsLinx Enterprise, ET-MEZ35008
[ Displays 3 1759-417, Backplane

* 5] BLaRM] &5 Etherhlet, Ethernet
5 [DIAGNOSTICS)

2] INFORMATION]
3 mam
[ Global Dbjects
X, Symbol Factory Mode: Online  [Not Browsing
[ Libaries
B Images foffine Tag File
[#] Parameters
Local Messages

Alams
B Alam Setup
= 23 Information
Information Setup
Infrmstion Messagss [ K ] cancel | ver | Her|
= 23 Logic and Control own
Bl Macros
=53 Datalog
£ Dala Log Models
= £3 RecipePlus
RecipePlus Setup
FiecipePlus Editor
=84 ASLin: Enterprise
@l Communication Setup

(13 Spstem

Design (Local) | Auntime (Terget] |

Application | Comrmunications

ﬁFaMed ta load the manifest file at location Manifest’ : Excepti .

Click ‘Add’ for Device Shortcut, Enter Name ‘testl’
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@) FactoryTalk View Studio - Machine Edition [Demo Mode]

Fle View Applcation Tools Window Help

FES| D& #E
Explorer - test1
5 & Local [ET-HE235006)
=i testl
- testl
=3 System
Project Setings
Puntime Security
Diagnostics List Setup
Global Connections
Y8 Startup
=23 HMI Tags
&F Tags
23 Graphics
= @ Displays
[5] taLarm]
[E] DIaGNDSTICS]
] INFORMATION]
5] Mamn
(& Global Dbijects
& Spmbol Factory
& Libraries
B Images
[#] Parameters
B Local Messages
-3 Alsrmns
& Alam Setup
=-33 Information
B Irformation Setup
B Information Messages
=-23 Logic and Contral
B Macros
=3 Datalog
£F Dats Log Models
=53 RecipsPlus
RecipePlus Setup
FlecipePlus Editor
B4 RSLinx Enterprise
gl Communication Setup

-3 System

= MAIN - ftest1// (Display)

» | Communication Setup - RNA://SLocalftest1/RSLinx Enterprise
| Device Shortcubs

A_ddl Remove £pply

Design [Lacal] | Funtime (Target] |

Copy fram Design to Runtime:

B testl B Q R5Linx Enterprise, ET-ME235006

B3 1783-417, Backplane
=-#5 Etherblet, Ethernet
£-QBFC1 Ethernet Port,

QBFCL Ethernet Port 1

Mode: Online Mot Browsing

EFFhr\e Tag Flle Brawise, .,

Application [ Gommmuricaions

Cancel | Verly | Help|

ﬁH €3 Failed to nad the manifest Fie at location Manifest' : Exception: ",

e (|

Highlight the Ethernet Device — PLC
When APPLY 1S HIGHLIGHTED - CLICK IT

You've made the Fallowing changes ko the shorteouk ‘tesk1":
Design (Local) path edited

- old:
- Meww: CompackLogix Svwstermn 4.Motor_1_Skarter

Press Yes ko apply changes, Press Mo ko discard changes.,

The Local Path is Determined for the Application
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@) FactoryTalk View Studio - Machine Edition [Demo Mode]
Fle View Applcation Tools Window Help

Explorer - test1

= MAIN - ftest1// (Display)

© & Lacal [ET-NE235008]
=i testl
- testl
ER=] m

oject Setings
Puntime Security

Diagriostics List Setup «/l Communication Setup - RNA://SLocalftest1/RSLinx Enterprise
: g:}t:‘;m"ec“ms - Device Shortouts —— 1 Dissign (Locall | Runtime (Target] |
=53 KM Tags _pad | _remove | Capy from Dessign to Runtims
= ﬁ DThalf; B kestl = (=] Rsin Enterprise, ET-NEZ35006

i B9 1789-A17, Backplane
= [ Displays =22 Etherhlet, Ethernet
=19 131,183.18.222, 1769-L23E-QBFC1 Ethernet Port, 1769-L23E-QBFC1 Ethernet Port 1
= Compactiogix System, CompactLogix System 4
=[] 0, 1769-L23E-GBFCL, Mator_{_Starter
& DFIPZP, DF1 Paint-to-Paint 2
[ 3, Local Adapter, va1769/a

[E] DIaGNDSTICS]
] INFORMATION]
5] Mamn
(& Global Dbijects
& Spmbol Factory
& Libraries
B Images
[#] Parameters
B Local Messages
-3 Alsrmns
& Alam Setup
=-33 Information
B Irformation Setup
B Information Messages
=-23 Logic and Contral
B Macros
=3 Datalog
£F Dats Log Models
=53 RecipsPlus
RecipePlus Setup
FlecipePlus Editor
B4 RSLinx Enterprise
gl Communication Setup

-3 System

Mode: Online Mok Browsing

Offine Taq File

Cancel | ey | Help|

5ave changes and notify RSLinx Enterprise of change

ion | Cormrunications

ﬁH €3 Failed to nad the manifest Fie at location Manifest' : Exception: ",

™m

The Local Path is set with ‘OK’

®) FactoryTalk View Studio - Machine Edition [Demo Mode]

Fle Edit Wew Cbjects Arange Apimation Application Tools Window Help

Explorer - test1

m
rject Setings
‘& Runtime S ecuity
Diagnostics List Setup
Global Connections
Startup
-3 HMl Tags

|Z] [DIAGNOSTICS]
[E] INFORMATION]
2] MamN
& Global Dbjects
- Symbol Factory
& Libraries
B Images
[# Parameters
B Local Messages
R Alams
E Alam Setup
=23 Information
B Irformation Setup
% Information Messages
=23 Logic and Control
B Macros
=3 Datalog
£ Dala Log Madels
=-23 RecipePlus
RecipePlus Setup
RecipePlus Editor
B RSLins Enterprise
- [ Communication Setup

{3 Spstem

Application [ Gommmurications
2D cP connection (0) opened on raute CompactLogix in slot 0 of the chassis af 131,183.18.222.
L

% =101, ¥ = 50, Width = 130, Height = 67 MomentaryPushButton 1

Back at the Ranch (I mean Button)
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Momentary Push Button Properties

General |States Common | Connections

X

Appearance
Border style;

| Raized
Back style:
Solid

Border width:
vl [+ |

e
-
o
=
o
I I

Rectangle w

Button settings
Button action

(*) Normally open
Hold time:
280 mzec

I

Touch marging

Harizontal margir;

i

L

Other
Audio

() Mormally closed

Wertical margin;

Border Uses Back Color

[ Highlight ealor

() Walue

[ ok

][ Cancel ]

Momentary Push Button Properties

General | States | Common |

E

Marne

Tag / Expreszion

Exprn

+

Indicataor +

118 ][ Cancel ]
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Working with the Button —
Tab 1 - General

Establishing the PLC
Connection to the Button
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% Tag Browser,

Click ‘Tag’ and the Link to

Select Tag . .
Folders Contents of '/ the PLC ‘testl’ is Displayed
= Ewj test1 MNarne ficcess Ri,,, | Description

D syskem

T ag filker:

Selected Tag

Home area: !

Momentary Push Button Properties

I~ | General | States | Common | Connections
Mame | Tag / Expreszsion [ Tag [ Expm
Indicator +

& Tag Browser

Choose ‘Refresh All Select Tag

Folders Contents of '/ spstem’

Folders’ .

Access Ri.. | Description
mRe... ReadOnly
kFast  ReadOnly
kSlow  ReadOnly
=3 Readonly
efn... ReadOnly
DateAn... ReadOnly
@ DayOfM...  ReadOnly
@ DayOf...  ReadOnly
@' DayofY... ReadOnly

Hour ReadOnly
@ Minuke ReadOnly
@ Month ReadCnly
@ Month3t... ReadOnly
@ Second Readonly

@ Tirne: ReadCnly

& User ReadOnly b

< | »
Tag filker: V|
Selected Tag

| spstem |

Refresh Folder
Refresh all Folders

show Server Names

Mew HMI Tag Folder. ..

of the chassis at 131,183, 18,222,

Home area: !

] (=)L I e ]
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& Tag Browser

Select Tag
Folders Contents of '#:test] /0nline/Program: M ainProg
=/ i) testl Marrie Access Ri.., | Description
(3 system @ Maotar_1... Readwrite
=@ testl_ . @ Maotar_1... ReadWrite
Q3 Diagnostic Items @ Makor_1.,. Readwrite
il -
= szzcal'l'c @ motarstart  Read\rite
& Local:l:l @ mokorstop  Readrite
(3 Locakz:c @' stop ReadWrite
[ Localz:
[ Local:z:0
(2 Local:3:c
(2 Local:3:1
[ Local:3:0
[ Locali4:C
7 Locaki4:
7 Locali4:0
(22 Program: durnmey
S Progrann: MainPr
< |
Tag filter; V|
Selected Tag
::[test1]Program: tMainProgram |
Home ares: !
QK ] [ Cancel ] [ Help l

Momentary Push Button Properties

General | States Eommonl CDnﬂBCliDﬂS|

E

Marne |

Tag / Expression

Tag | Expmn

4+ {:[test] Program: M ainPragram stop}

Indicator +

Ok l[ Cancel ]

Ch 15 Human Machine Interface

PLC Tags are Shown in

the Online Tags

The Tag shows the

Tag/Expression with the PLC Tag
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Momentary Push Button Properties

General | | Cormmot | Connections
Select state: General
Catel] Walue: Fattern style:
B Eorder color
[ Bilink. [ Pattern color
Caption

Insert Variable...

Font: Size:
| il vl 0~ == g
[] Caption color Alignment  Caption back style:

B Caption back color OO
[] Caption bink (olcle)

Tranzparent  »

X

‘word wiap OO0
Image zettings
Image: Image back, ztyle:
—
[ Image caolar Alignment
B Image back color (olele)]
[ Image biink, (ejole;
[TImage scaled (olele)
-] .
Momentary Push Button Properties E|
— :.t... : .
Size Position
Heighi: e Top: Ledt:
E7 130 50 m
Other
Mame:
MomentapPushButton]
[#] Visible

Color and Captions Modified
under States Tab

The Common Tab Controls
Size, Position and Name of
the Button

It is time to try the button with the connection to the PLC. Run the display by choosing the
triangle in the command line. Test the screen with the button in the off and on position. View

the bit in the PLC online program.

0 Use the triangle for testing single screens. To run all

L3 Yow Chaects & S Aomation Acpkaton
B8 D #E «
» sl M s %

\0[,?3:‘(}-2 \NAD00
Bullniéexd x4 r v~

screens together in local mode, run the little man. There
may be problems with this operation as it invokes a
program called ‘KEP’ that may interfere with other
applications. Be careful when running the little man.

While building a screen or series of screens requires more instruction, we leave the A-B software

to discuss Siemens’ HMI interface.
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Siemens Win CC
WinCC flexible Interface

Project navigation

Menu bar and buttons

Work area

Tools

Siemens - ConveyorControl_KPT600
Edit

View finsert Online

Project
f 3] | save proje

Project tree

Devices

¥ ] ConveyorContral _KFTE00
B ~dd new device
b'z'h Devices & Networks
~ G NI
% Online & diagnostics
Y Funtime settings
v rD Screens
ﬁ Add new screen
[] Different jobs
[ Roo
[] system screens
4 53] Screen management

creen

» L HMl tags
DZ. Connections (1)
A HMI alarms
;j Recipes (0)
E Scheduled tasks (0)
;_g Text & graphic lists
ii User administration

Options ~ Tools

Window  Help

\

Detail view

Work Area

The WInCC Interface

Objects
L S

w Basic objects

/ ® @ l

w Elements

B T L,
o5

|

w Controls

»
A a
%= E

SASe it nokeq (1

sauelqn &

Properties window

= =
» [}] Caontrol conveyar [CPU 1214C DC/D —! K '? ‘I“
» 4§ Common data -
» [‘5 Languages & Resources
- j Properties %] Info Diagnostics =W
» r_m Online access g I _"z &] 9
» [53 SIMATIC Card Reader General
4 i 117 = P
M a il s w Graphics
w Details view » Froperties el
» Animations v ActivateScreen % X
B v Events Screen name System screens » »ZiWineC graphics falder
7 Runtime settings N Blick Object |1y|'nber g »] Wy graphics foldzr
i . S — Press 4 <Add function=
r_]j Screens = PEase
[§  screen management Enable g
[@ HMitags e =
z Connections (1) 2
Change
L4 HWMIalarms
5 Recipes (0)
E Scheduled tasks (0)
t4  Text & graphic lists v
4 Portal view =Y Overview ID Root screen i Wizard: successfully configured KTP600

In the work area we edit the objects of the project. All elements of WinCC flexible are arranged
around the work area. In the work area, we edit the project data either in the form of tables (for
example, variables), or graphically (for example, a process display). The upper part of the work
area contains a symbol bar. Here, the font, the font color or functions such as Rotate, Align, etc.

can be selected.
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ConveyorControl_KPT600 » HMI_1 » Screens » Root screen & X »
Objects l?
L & =
o
SIEMENS w Basic objects ]
/S ® @ £
: 5
| System screens A “ ‘g
=
w Elements =
"l
T = L, 2
D EBR
= (A
=
=
w Controls =
o 2
il L=
w Graphics
)l)'j- AX
» AL WInCC graphics folder
A4 My graphics falder

The Root Screen

Tools

The tool window provides a selection of objects that you can insert in your screens; for example,
graphic objects and operating elements. In addition, the tool window contains libraries with
assembled library objects and collections of picture blocks. The objects are dragged and dropped
into the work area.

Properties Window

The properties of objects are edited in the properties window; for example, the color of screen
objects. The properties window is available only in certain editors. The properties of the
selected object are displayed in the properties window, arranged according to categories. Value
changes become effective as soon as an entry field is exited. If you are entering an invalid value,
it is color-enhanced.

By using QuicklInfo, information is provided about the valid value range, for example. In the

properties window, animations and events of the selected object are configured also; here, for
example, a screen change when releasing the button.
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General

» Froperties

v Events

Clicl

P Animations

i
4
f

g} Properties

%y Info | g] Diagnostics =

v ActivateScreen
Screen name
Object number

<Add function=

Systemn screens

0

Details View

Dealing with Object Properties

In the Details view, additional details about the object highlighted in project navigation are

displayed.

w Details view

Mame

1o =

»

>

-

L

Puntime settings
Screens

Screen management
HWI tags
Connections (1)

HMI alarms

Recipes (0)
Scheduled tasks (0)
Text & graphic lists

User adrministration

Operating Screens and Connections

Details of the Object

A screen can consist of static and dynamic components. Static components, such as text and
graphs, are not updated by the control system. Dynamic components are connected to the
control system and visualize current values from the control system’s memory. Visualization
can be in the form of alphanumerical displays, curves and bars. Inputs at the operator panel that
are written to the memory of the control system are also dynamic components. They are
interfaced with the control system by means of variables. Initially, we are only generating a
screen for our conveyor control.

Root Screen or Start Screen

This screen was set up automatically and defined as start screen. Here, the entire plant is
represented. Buttons can be used to do the following: switching the operating mode between
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automatic and manual; starting and stopping the conveyor motor, and exchanging the box. The
movement of the bottle on the conveyor belt and the fill level of the box are represented
graphically.

Using button F6, we are jumping to the system screen:

SIEMENS

The System Screen

Connections to S7 Control Systems

In the case of operator objects and display objects that access the process values of a control
system, a connection to the control system has to be configured first. Here we specify how the
panel communicates with the control system, and with which interface.

In Project navigation, click on Connections. Because of the settings in the hardware
configuration, all parameters are already set.

Project tree «B

Devices
0 O j 5, Connections to 57 PLCs in Devices & Networks
Connections
~ | ] ConveyarContral_KFT600 Marne Communication driver Station Partner Hode Online
B Add new device & HMiConnection_1  SIMATIC 57 1200 SIMATIC 1200-Statio.. Control Conveyor  CPU 1214C DC/DCIDC, .. 4
ﬁ%b Devices & Networks
~ [ HIVI_1 [KTPE0D PN]
R Online & diagnastics
Y Runtime settings

v [F Screens < ] Jal EStabl iShing
I/ Add new screen Parameter Area pointers the P LC

[ basic_screen

W furcerctacks KTP600 Basic color PN Statian Connection

[] system_screens

» [ Screen management Interface:
r3 -

».Le biMitags PROFINET (X1) | v
Emmmmn | L

4 HMI alarms ;
ﬁ Pecipes (0) HMI device PLC
5] scheduled tasks (1) Address: 192
$4 Text & graphic lists
§9 User administration The address can only be configured on the
» [ Control Conveyor [CPU 121 HMI device. Rack: 0
» [g§ Common data
» f_a Languages & Resources
» [ Online access
» 5 SIMATIC Card Reader
4 I} »

v

162 0 2 Address: |92 168 0 1

Expansion slot: |

Access point:  S7OILINE

The IP address has to be assigned to the panel also. By means of Accessible devices, read out the
panel’s MAC address, or read it on the back of the panel.
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Accessible devices

n

Device

PGIPC interface to show accessible devices for:

Accessible devices in target subnet:

Device type Type Address

%_Intel(R) PRO/ 00 VE Networl v

MAC address

Control Conveyar CPU 1214C DCID TCPIP 192168.0.1 00-1C-06-00-6D42
= SIMATIC-HMI TCPIP 192.168.0.2 00-1C-06-01-9F-39
ED
Refresh
s Close

Assigning the IP Address

Assigning the

IP Address

After inputting the MAC address, the IP address can be assigned under Online & diagnostics. The

panel has to be in the Transfer Mode in this case. Change the IP address to 192.168.0.5 for all

applications.
Devices

bt d

¥ ] ConveyorContral _KFTE00
B Addn
52-[, Devices & Metwaorks
~ [ HMI_1 [KTPE00O PN]
u
¥ Runtime settings
v ﬁj Screens
B ~ddn
[ basic
[T further_tasks
[[] systern_screens

acreen |'nanag|ern':-nt

» [ Hul tags
DZG Connections (1)
LA HMI alarms
Q Recipes (0)

duled tasks (0)

[

Y4l Text & graphic lists

i,-j User administration
» @ Control Canveyar [CPU 121
» (g8 Cammon data

» ;5 Languages & Resources

Online access

Assign IP address

¥ Functions
Assign IP address

Subnet

MAC address:

IP address:

screen mask:

Use router: 192 168 0 |

Assign IP address

» g Online access

» [ SIMATIC Card Reader

< Il )
Note

The IP address can also be checked or entered on the panel in the system control under Control

Panel at Profinet.

Configuring the Root Screen

Clicking on the button “System screens® displays the system screen. We want to transfer the

function of the button System screens to the function key Feé.
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Select System screens and in the Properties window below copy the function Activate screen at
Events Release.

ConveyorControl_KPT600 » HMI_1 » Screens » Root screen

Tahoma s B Atz s St —z Mt R lllz D Qs
=

A Start-Up or
System Screen

[ [

Function Key F6

Select function key F6 and in the Properties window below, insert the function Activate screen at
Events Release key. Then, delete the text field in the center, and delete or remove the button

System screens.

Softkey_F6 ‘g Properties

General
2 ¥ BE
* Froperies
General - ActivateScreen
w Events 4 Screen name Systern screens
Press key Obpect number 1]
Felease key of | <Addfunction- ~|
: i o

Defining a Function Key

The yellow corner on the F6 key indicates that the key is configured.
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Configuring the Buttons Automatic and Manual

Drag a button into the work area of the root screen.

SIEMENS

TT 1T

Configuring a Button

At Label, enter Automatic.

| Basic objects

w Controls

)-3 AX
» Azt WincC graphics falder
;fj My graphics folder

Caution! Don’t press the input key; otherwise, a second line is generated.

| Properties

% Info |@ Diagnostics

#éenerai'i:f’
General
¥ Properties = oaon
Sl Mede o
General -
Appearance ® Text & Text  Textlist
Design J Graphic off Autamatic A
Lhyout " |Graphics and text =
Text format ) e ‘
Miscellaneaus Invisible: do e =
Security _— -
» Animations Hotkey
» Events Hotkey Mone 125
Under Layout, enter position and size.
Layout
¥ Froperties T TS s
2 Position & size Fit to size
General i A : _ - .
Appearance X 8 i § a0 i Fitobjectho contents :'.E.'!'SE
Design g e = o=
Text format M
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Under Events Press select the function SetBitWhileKeyPressed under Edit bits.

| Properties %] Info | | Diagnostics g
General
2v BE
Miscellaneous |
Secunty X
» Animations » Calculation 2
v Events d v Edit bits
Chek InvertBit I
Press » ResetBit =
Relzase | SetBit ||
Enable =
Disable Shiftandilask
Change » Keyboard 152
z ~ [

Then, click on the field Tags (input/output) and using “...* button, open the tag window. Here, it
is also possible to access the interface declaration of data blocks. As tag, select auto from the
Conveyor_DB [DB1].

v El HMI_T [KTPEOD PH] Marne Ad..
v L HMI tags MNaone
~ @ Control conveyor [CPU1214C.|<@  man
v gl Frogram blacks <l auto
» g conveyor_DE [DE1] 4 on
» (5 Technalogical Objects @  off
» g PLC tags @ sensor_bottle
-0 reset_counter
4 motor
g | autarman
4 motorauto
General
2 BE 4 11 |
Miscellanzous = ST
Security ] v SetBitWhileKeyPressed . E- | siien VX 4
» Animations Tag (Input/output) =
v Events y EBit 0
Click <Add function=

Now, the button is to flash in the automatic mode, and change color. With a double click, select
under Animations\New animation Appearance.

» Properties . .
- Add Animations
¥ Animations -
s 4 Diagonal movement
New animation B
4= Direct movement
» Events d ral :
4 Horizontal movement
4 Vertical movement
¥ 1
& | Appearance
& Visibility
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As tag, select automan of Conveyor_DB [DB1].

The button is to change color in the automatic mode; that means, when the variable automan has
the value 1. For the color change to become visible, change the foreground color at Appearance
to White and the background color to Green. At Flashing, say Yes.

General

» Froperties
¥ Animations
MNew animation

» Events

| Properties %] Info | | Diagnostics
Appearance
Tag Type
Name: conveyor_DE_autornan = ® Range
4 Address: Multiple bits
Single bit =

B :

Range a Foreground color Background color Flashing

1 > [] 255, 255, 255 ~ [ 0. 255, 31 > Yes A

<Add new: =

4 1}

Change Color of Button

Copy and paste the button Automatic. Place the inserted button under the Automatic button.

At Label, enter Manual. Caution! Don’t press the input key; otherwise, a second line is

generated.
| Properties %) Info | ¢] Diagnostics
General
General
¥ Properties =
Mode Label
Appearance ® Text ® Text Text list
Design Graphic off Manual -
Layout = =
Graphics-and text ¥
Text farmat
Miscellanbans Invisible On
Security
~ Animations = Hotkey
Mew animation Hotkey: Mone -
Appearance v

HMI Tag

Under Events Press, select man from Conveyor_DB [DB1] as tag. The variable has to be selected,
because only then will the new HMI tag be generated.
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w [y MM VTR0 PH) Hame
» r“ HMItags s Hone
v [ Control conveyor [CPU 1214C | mian
w g Program blocks a suto
v @ converDE[oBl]  |@ o
» € 1EC_Counter 0 Q of
» L Technologueal Objects @  sensor_botte
» ri PLCrag: & reset_counter
aQ motor
@ sutoman
4 motorauto
‘ i )

More Example
HMI Tags

The button is to change color in the manual mode; that means when the variable automan has the
value 0. For the color change to become visible, change the foreground color at Appearance to

White and the background color to Blue. Set Flashing to No.

Appearance

General

m

Tag

Appearance

Design Name: conveyor_DE_automan

Layout P Address:

Type

® Range

Multiple bits

Text format

Miscellanzous

Security Range &

Foreground colar

Single bit 0

Background calar Flashing

¥ Animations i 0
MNew animation

5

<Add news
4

> [] 255,255,255

» Events

|4

Button Appearance

Visualization is opened in the RT simulator.

~ [l 36. 36, 228 > MNo

[«

SIEMENS

gﬁ.utomatic

Running the Simulator
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Test the project of the conveyor control.
The automatic or manual mode is now pre-selected on the panel.

éAutnmati(

Manual

Start and Stop Buttons

Next, we configure the start and stop buttons.
The start button is created exactly like the automatic and manual buttons.
The Stop button has a break contact function and has to remove the signal when operated.

- Create the Start button

- Set the background color to Green

- Under Events Press, select under bit editing the function SetBitWhileKeyPressed.
- Then select the tag on in Conveyor_DB [DB1].

>

<

‘| Properties %} Info | u| Diagnostics

General B
2 ¥ BHE

Miscellaneous - |

Security | v SetBitwhileKeyPressed
» Amimations ‘ :.‘" Tag (Inputioutput) conveyor_DB_on B
¥ Events qu Bit 0 B

click 1 <Add function=

»

Release =

Enable =

Disable

Change | 4 1 D

ool
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Next, do the following: Create the Stop button. Set the background color to Red.

Under Events, at Press, select under Bit editing the function ResetBit and at Release the function
SetBit with the tag off in Conveyor_DB [DB1].

SIEMENS

Automatic

Button_4

General _
2
Miscellaneous

Security
» Animations

¥ Events
Chck ¥
Pelzase

Enable

<l

Miscellaneous
Security
» Animations

I

¥ Events
Click =t
Press

Release

Screen with Start and Stop Buttons

+ BE

| Diagnostics

7 + ResetBit

+«

Tag (Input/output)
<Add function=

~conveyor_D B_off

. SetBit

Tag (Input/output)
<Add function=
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Allen-Bradley Button Configuration

The choice of button type indicates the type of function desired. There is no need to program
both press and reset but rather only type and the function is performed.

Arrange  Animation  Application Teools Window Help

v Select
Rotate _
B Th ® 2 0 &R
Drawing 3 - - _
0] Y (B2 [ = BR
el L R
Murneric and 5tring Maintained = gl @—l &l @ % @
Display Mavigation Latched

(Global Objects)

Indicator Multistate

Gauge and Graph Interlocked

Trending Ramp

RecipePlus
Key

¥ v ¥ v v

b

Advanced

Import...

Symbol Eactory

Choice of Button Type Determines Function

v

Momentary Push Button Properties

| General | States | Common | Connections

Mame | Tag / Expreszion Tag | Exprn I
+ 500
Indicatar + b0 500

Connections Tab on Push Button Function

The tag or expression may be programmed for the value as well as for an indicator. The
indicator actually is a second button with the state desiring to be displayed. This value may be

the same address as the value entry or a second address. To perform a similar function, Siemens

may require two buttons overlaying each other.
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Before we test the visualization, first another change has to be made in the Step7 program
In OB1, remove the assignment S3 and S4 when calling FB1.

Save and load the modified program.

Load the configuration to the panel, and test the Start and Stop buttons.

SIEMENS

Manual

Inserting Graphics from the Graphics Folder

In the tool box under Graphics, open the directory tree WinCC graphics folder\SymbolFactory
256Colors\Conveyors, Misc.

Drag and drop the graphic of the conveyor belt to the root screen.

w Graphics
F}g AX
- ;-:Q WinCC graphics falder -
v »_| Symbaol Factory Graphics
v | symbalFactary 256 Colars =
| 3-D Pushbuttans Etc ||
';-J Alr Conditianing
| Architectural
ol Arrows
| ASHRAE Cantrals & Equipment
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| Conveyars, Belt

B Coveyors. e

al Conveyors, Simple

.l Ducts

| Electrical

| Finishing

» | Flexible Tubina i
e g (=] H R

< of 8§ e

e

ol I T

I

el | Y SRS E R R
;:] ........ -...D ....... i D
a) ,'/;/ /{-:"'f ................

o-:-:oo-::-a-:o::_':o:oo.:o-:

In the tool box under Graphics, open the directory tree WinCC Graphic folder\SymbolFactory 256
Colors\Food.

Then drag and drop the picture of the beer bottle in the root screen.
Change the size and the position of the bottle.

Ch 15 Human Machine Interface

40



w Graphics

’E_ AN
| Conveyors, Belt ==
5 | Conveyors, Misc
A Conveyors, Simple
';-_I Ducts i

| Electrical

| Finishing

| Flexible Tubing
| Flow Meters

oo .

B~ aar =

| (PERRCRRT ¢ il CiE SR DA SRR PEEE DA

IS ot Selnvli Sdnvik Sanuit Sanvuir Sanwy Zania D

JSFCC O

Note

All screen objects have to be within the work area (320x240 pixels).
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Control Program for Simulating the Bottle Movement

To simulate the bottle movement and the bottle sensor, we create a new block. The FB2
(simulation) below with tag declaration and networks consists of a counter that, through a start
signal, always counts up from 0 to 50.

In Network 1, the CTU (count upward) is inserted as multi-instance.

In Network 2, a bottle sensor pulse signal is read out when the count 50 is reached.
This simulates when a bottle leaves the conveyor.

L B ConveyorControl_KPT600 » Control conveyor » Program blocks » Simulation -

Devices
: R | AR tEE ©6E
Interface
v | ] ConveyarContral_KFT00 A lame Data type Default value Retain Camment
I w Input
orks 2 start Boal false lon-Retain
A rD HIVI_1 [KTPE00 PN] 3 pulse Bool false lon-Retain
% Online & diagnostics 4w Output
Y Puntime settings bottle_sensor Bool false Non-Retain
i ij Screens » InOut
B ~dd new screen 7w Static
= 8 » IEC_Counter_0 IEC_COUNTER lon-Retain
9 Iv Temnp | ¥ v
eI SCreens 10 status_counter Int
2 rnanagernent s Uy —~ - L
= -
e Comnecdons ) o el el
; HMI alarms =|w Network1: countsrotoso
o Recipes (0)
5] scheduled tasks (1)
L4 Text & graphic lists #|EC_Counter_0O
i;] User adrministration & CTU
v Cg.ﬂc;n'.r-:-l c-:-n‘ve;«f'-:-r [CPU 1214C Hstart — Int
Device caonfiquration
% Online & diagnostics #pUIse = —
v [ Frogram blocks
B ~dd new block S
2 Main [OB1] Int
2 conveyor [FE1]
& Simulation [FB2] #status_counter — IN1
9 or_DE [DE1] 50 — IN2 —R
» ;# Technaological Objects = v #status_counter
» PLC taqs
» znav:h 'tal:-I-:-: o v R
ext lists
» [ Local madules v

4 1 >

w Details view

Harne

Network 2: Lotz sensar

#status_counter — IN1
50 IN2
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Configuring the Bottle Movement

Highlight the bottle and select under the tab Properties at Animations - Horizontal movement
(double click).

ConveyorControl_KPT&00 » HMI_1 * Screens * Root screen - WX

- Bt As s s =s—3 Mey s £ lils s @3’

o il

-
4

[ 1

General

= Froperties add

General I

j- Ciagonal movement
SATANCE f
F::q m' 4+ Direct movement
. #= | Horzontal movement !

Miscellaneous #  Vemical movement
* Animations “ & ippearance

Mew a o f

nimat 4= Visibility
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As variable, select COUNT_VALUE of the Simulation_DB (DB2).
For range, enter from 0 to 50.

Change the bottle’s target position up to the conveyor end X150.

ConveyorControl_KPT600 » HMI_1 » Screens » Root screen

v B:t Ass g Ss—3: Me s fsllls Qs Qs 150% & Tzs P

v [ HIMI_1 [KTP600 FII] | wame
v E HMItags Mone
v [ Control conveyar [CPU 1214C |@0  PRESET_VALUE

v [ Program blocks @@ coun '
» @ conveyor_DE [DE1]
v @ Simulation_DEB [DE2]

» < |E )
» [3 Technaological Objects
4 E FLC tags

Graphic view_1

General

Horizontal movement |

¥ Froperties I

General

Appearance

Layout

Miscellangous
¥ Animations

MNew animation
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Allen-Bradley Animation

The Allen-Bradley animation proceeds much the same as Siemens in that the device edited may
be animated in a number of ways including horizontal position. The position is a function of a
number in a location which is monitored and the beer bottle moved accordingly.

Edit
Connections...
Key Assi ts...
- Key Assignments
Arrange r
u - : Color...
Convert to Wallpaper
Eill...
[ Property Panel 1l.n"g.rtu::al Position...
Object Explorer Width...
Height...
Cut Rotation....
Copy Horizontal Slider...
Paste Vertical Slider...
Delete
Duplicate
Copy Animation
Paste Animation
I
r.l!l.nilrult'u.'.!n
- | i [ Touch | Colo | oweves
il Visibily | Rotation 1 Width 1 Height ]
Horizontal Position |  VemcalPostion | HonzortadShder | Vetlical Shider
n m - )
4
:
Expression range Hedizontal ofiset [Prels)
@ Use tag's min and max property values Al mirimum DDMW :ID
) Wse constant M
) Read fom tags
' Apply Delete || Close || Hep |
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In the project window, select the HMI tags.

Project tree |

Devices
3 & e, 2
] ConveyarContral _KFTEO00 o

B Add new device
ﬁ-g*h Devices & Metworks
v [ HMI_1 [KTPEOO PN]
% Online & diagnaostics
1 Runtime settings
~8

w

creens
B ~dd new screen
[T pifferent jobs
[ raot screen
[[] system screens
4 f[n}j Screen management
v fe HMI tags
¥ s 6
DZG Connections (1)
LA HMI alarms
o Recipes (0)
E Scheduled tasks (0)
14 Text & graphic lists
iif User administration

ConveyorControl_KPT600 » HMI_1 » HMI tags - il X

<@ HMItags 2 HMI alarms
HMI tags

Mamz a Data type PLC tag Address Array elements  Acquisition cycle
gl conveyor_DB_auto Bool conveyor_DB.auto . <symbolic access= 1 100 ms L]
40 conveyor_DB_automan Bool conveyor_DB.automan <symbolic access> 1 100 ms =
40 conveyor_DB_man Bool conveyor_DB.man <symbolic access= 1 100 ms
40 conveyor_DB_off Bool conveyor_DB.off <symbolic access> 1 100 ms
40 conveyor_DB_on Bool conveyor_DB.on <symbolic access> 1 100 ms
4 Simulation_DB_IEC_Counter_0_... Int Simulation_DB.IEC_Coun... <symbolic access= 1 100 ms

<Add new:
< $

Drag the slider in the window to the right in order to get to the column Acquisition cycle.
Set the acquisition cycle of the HMI tag to 100ms.
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Then save the project, load it to the panel and test it.

SIEMENS

Automatic

Manual

SIEMENS

After 20 bottles, the conveyor motor stops. The bottle counter has to be reset before the next
start.
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Resetting the Bottle Counter

Drag a button into the root screen.

ConveyorControl_KPT600 » HMI_1 » Screens » Root screen

SIEMENS

Automatic

— & | X [To0ibon
) Objects
X X E

S T

=|+ Controls

A E i

sagxe)qn El sqsel@l' nokeq LMI xoiunoj_ &

r@«

'w Graphics
2 ax

~ ALl WinCC graphics falder

v »_| Symbal Factory Graphics
v »_l SymbalFactory 256 C.
a1 3-D Pushbuttons
=l Air Canditioning
| Architectural

l Arrows
i B3]

As text, enter Exchange beer case and adjust the color Position & size to the button.

Properties

i} Info l@ Diagnostics =

Miscellansous
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General
General

¥ Properties <] > =
"m Mode Label
General
Appearance ® Text ® Text Text list
Design R Graphic Off  Mew box -

= : ‘ [ |

PRI . Graphics and text -
Text format e .
Miscellaneous Invisible gy Y Text
Securnty - —

» Animations | Hotkey

v Events l Hotkey: Hone ~
lial L 2

Layout
¥ Froperties -~ T B A z
Position & size Fit to size

General 5 o 7 o ? )
Appearance X200 & M 110 S Fit object to contents =
Design Y: 8 - 30 -
-
Text farmat




Under Events Press, select under bit editing the function SetBitWhileKeyPressed.

Select the tag reset_counter from Conveyor_DB [DB1].

SIEMENS

{ [ HMIL1 [KTRG00 PI)
! v [ Hill tags

SI L IR L LR L L 1) e m Contral conveyor [CPU 1214C.
\ ~[g Program blocks
» @ conveyor DB [DB1]
» @ Simulation_DE [DB2]
» [ Technological Objects

» L& FLCtags

A% BE

General =
Appearance | v SetBitwhileKeyPressed

Design - Tag (Input/output) conveyor_DB_reset_counter

an

sensor_bottle

automan
motarauto

Layout Bit 0
Text farmat i <Add function=

Miscellaneous
Security

» Animations

¥ Events
Click
Press.
Release

[«

Set the acquisition cycle of the new HMI tag to 100ms.
Then save the project, load it to the panel and test it.

SIEMENS

Automatic
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Drawing the Beer Case

Draw a rectangle with a transparent background.
Enter the width of the border, the position and size.

SIEMENS

Automatic

recange

General
Appearance
v Properties T = o
Bt Border
Layout Colc I

Miscellanzous Fill pattern: ]jTransparent =1

» Animations

¥ Properties
Appearance

Miscellansous

b Animations
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Draw a vertical line at a distance of 30 pixels.

SIEMENS

¥ Properties

Automatic

dIOI3IIGI D

Appearance
Line Line ends

Layaut Start: -:—“Deiaul.t | L
Miscellanecus = YEnd: —Default =
b Amimations Line end shape: B Flush v
Background color: [ _ y
Fill pattern:  olid >
Layout
v Froperties S T B T
Position & size Start point
Appearance . o
X 230 : X 20 = vw 3
Miscellaneous v 90 -s-
» Animations — ~ | End point
Bl E

Note

Although the measurements of the line are correct, it is drawn beyond the rectangle.
Change the form of the line ends to flush, and shorten the line by one pixel from 150 to 149.
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Draw a horizontal line spaced at 30 pixels

SIEMENS

Automatic

General

Appearance

¥ PFroperties

Layout
Miscellaneous

Start w— D = fa
w— D) 23011t

. . Flush

» Animations

T lele

¥ Properties
Appearance

Miscellaneous

» Animations

With copy and paste, create the remaining lines spaced at 30 pixels.
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Highlight the beer case by dragging a border around it with the mouse.

Automatic

Manual

In the menu Edit select the function Group

Siemens - ConveyorControl_KPT600

Visualization

Ctrl+X
Ctrl+C

E‘%] Paste Ctrl+v

¥ Delete Del
Rename

Alignment
Placement
Size
Rotate
Flip
Order

Layers »
Tab sequence »

Selectall Ctrl+A

34 Findandreplace Ctrl+F

i) Compile Ctrl+B
Abort cornpile

Know-how protection »

@ Properties Alt+Enter

m Add to group
B Remove from group
T —
EEI Ungroup
i Edit group
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We don’t want to display the rectangle and the lines when the beer case is exchanged.
At Rectangle_1 and at the lines, generate the animation Visibility using the tag
Conveyor_DB_reset_counter at value 1 Invisible. For the lines, the animation can also be

copy/pasted.

SIEMENS

Automatic

‘| Properties | Diagnostics
General m
Visibility
¥ Froperties = oY
gt Process Viﬂh_llﬁ?-l
Miscellanzous Tag: Visible
¥ Rectangle_1 = conveyor_DE_reset_counter isz| ~® Invisible
» Froperti b T —
rfPe fes ‘e Range From: 1 ek
¥ Animations p T
x q * To: 1 -~
Mew anirmation | e
» Line_1
Visibility
¥ Rectangle_1 | =] T
» Froperties l'q —PIPCG.SS- ;\I_lslbiliy:,
i el
¥ Animations Tag: _ Visible
Iew animation conveyor_DE_reset_counter = o Invisible
G B A - =
' Visibility = ‘e Range  From: 1 -
¥ Line_1 z = g : AT
: ) . A
» Froperties dol 1 =
v Animations =
Iew anirmation
i
» Line_2 v

Then save the project, load it to the panel and test it.
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Drawing Bottles in the Case
Enlarge the view and draw a circle in the lower right field of the box.

ConveyorControl_KPT600 » HMI_1 » Screens » Root screen - N

q 1 >
‘@] Properties %] Info ] Diagnostics
General
Appearance
¥ Froperties
; Background Border
Appearance
Layout Color: -L Width:
Miscellaneous Fill pattern: [ 5-lid > Style: -
» Animations i
nimation el
Layout
¥ Froperties A z S
2 Position & size Radius
Appearance
292 5 et > Radius: 12 =
Miscellansous ¥ 212 = T -
» Animations g
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Draw a second circle.

ConveyorControl_KPT600 » HMI_1 » Screens » Root screen -l

111 »

‘g Properties %] Info | y| Diagnostics

General

Appearance

¥ Properties

m Background Border
 Appearance

Layout Color: I:ll Width: 2 i

Miscellaneous Fill pattern: [ slid | Style: —— Salid =
v Animations b Color: D bt

Iew animation B : =

Layout
Position & size Radius
X 29 — el > Radius: 7 —
Miscellaneous Y. 217 — T =

¥ Animations

Mew animation

Group the two inserted cycles.

Ch 15 Human Machine Interface



At Circle_1 and Circle_2, generate the animation Visibility with the tag
Conveyor_DB_IEC_Counter_0_COUNT_VALUE value range 0 to19 Visible.

w [ HMI_1 [KTP&O0 PI) Mame Addr.
v [ Hili tags Hone
v _ﬂ Control conveyor [CPU 1214C |0 COUNT_UP
v [ Pragram blocks 4l COUNT_DOWHN
v @ conveyor_DE [DET] 4l RESET
(11 IEC_Counter 0 4l LOAD
» % Technolagical Objects 4 Q_DOWN
» g FLCtags @ FPRESET_VALUE
4 4 COUNT_VALUE
@ FAD btics 7
General L ol i
Visil B = v X
oo e = — 4
¥ Froperties P Visibili
rocess 1S1D1
Layout &y
Miscellaneous Tag: e Visible
w Circle_1 yor_DB_IEC_Caunter_0_COUNT_VALUE ... Invisible
» Properties
R * Range From: 0 —
v Animations
: 19 A
lew animation To: 19 e
Visibility
A Fivela D
Visibility
» Froperties & s arcene
, Process Visibility
¥ Animations
Hew animation Tag: e Visible
visibility conveyor_DB_IEC_Caunter_0_COUNT_V ... Invisible
v Circle_2
= ® Range From: o —
» Froperties T
To: 19 —

¥ Animations
Iew anirmation
¥ Animations

Hew anirnation
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Copy and paste the bottle.

For both circles, under Visibility change the value range of the tag
Conveyor_DB_IEC_Counter_0_COUNT_VALUE to 0 to18 Visible.

I«

g} Properties %] Info | g| Diagnostics

General

Miscellaneous
v Circle_3
» Properties
¥ Animations
Mew animation
v Circle_4
» Properties

¥ Animations

» Froperties
¥ Animations
IMew animation
Visibility
w Circle_4
» Properties
¥ Animations

Iew anirmation

»

Visibility
Process Visibility
Tag: ® Visible
conveyor_DE_IEC_Counter_0_COUNT_v ... Invisible
® Range From: 0 e
o 18 =
Visibility
Process Visibility
Tag: e Visible
conveyor_DE_IEC_Counter_0_COUNT_Y ... Invisible
® Range From: 0 =
To: 18 —
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Animation with visibility is available with Allen-Bradley as well. It is shown below with
visibility as a property with a tag or an expression with tags available to provide logic for the
visibility of a device, in this case, a circle.

Properties
Connections...
Eey Assignments...
Arrange 3
Convert to Wallpaper C_:.ulﬂr...

Eill...
Tag Substitution... Horizontal Position...
Property Panel Vertical Position...
Object Explorer Width..

Height...
Cut Rotation....
Copy Horizontal Slider...
Paste Vertical Slider...
Delete
Duplicate

P

Animation

[ Horzortal Posion | VeicalPosion | Horizontal Slider | Veitical Slider

( Eil | Toach | Color ] OLE Verb
[ Visibility 1 Rotation | Width 1 Height
Expreszion
- Tags...
- E spression...
Expression bue state

(0 lagible (@) Visible

[_#ey || Delete || Ciose |[ Hep |
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The expression editor gives the ability of the programmer to add logic to select the visibility of
an object.

Expression Editor

E xpression

4 I

[ IF... ” Logical... ” Felational... ” Agithrnetic.... ” Bitwize. . “ Functions. .. ] ’ Tags...

Check,
Syntax

Line: 1 Column: 1

[ Ok J [ Cancel ] ’ Help

Copy and paste the individual bottles.

At the animation Visibility of both circles decrease the value to by 1.
The last bottle has the value range from 0 to 0.

s KRR R

-
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The following are two graphic examples created by EET student Lee Monday. They give
examples of the type of HMI screens discussed in the next section on HPHMI.

.................

10:59:39 AM
12/31/2000

v

Feed Composition | Coolant
%A  %B %_c GPQA *C
B AN A N

| i
#HR W L
i
Reactor M5 /[,

'OO:

50

0 . T L] 1 L] T L] T
165228 16:52:58

1 Reserved
Faceplate Zone

‘| When any iteron
the screen is
selected, the

| faceplate For that

« | Zem appears n this
reservad area

i Al Control
manipulation &
accompished

through the
. .| standsr dized
| facepl ates,

i I Main Menu I .

S I L2 M5 Startup |

Product: Thionlite l State: Mid-Run l RTAM:ON-OK

Run Plan: |
Actual:

I Faceplate Zone

|~5A Q Shut the screen (s
D M
ADTV 1 ADTV2 |\Down S selected, the

5D -SE
Temp Pwr I.nvel

When any item on

faceplate for that
freeze itern appears in this
M5 reaerved ares.

Interfock Actions:
Stop Feed OFF Max Cool OFF
StopADTV-1 OFF  Max Vent OFF

All control

ISOLATE manipulation s

M5

StopADTV-2 OFF  Max Circ OFF

J liahead
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How to Improve Plant Operations through Better HMI Graphics
A number of good texts are available for better design of HMI graphics including:

The High Performance HMI Handbook by Bill Hollifield, Dana Oliver, lan Nimmo and Eddie
Habibi

Designing for Situation Awareness (An approach to User-centered Design) by Mica R. Endsley
and Debra G. Jones

Human Machine Interface (HMI) Design: The Good, The Bad, and The Ugly (and what makes
them so) by Paul Gruhn, P.E.

From Hollifield: “Five areas are primary in the successful design of a good HMI screen system.
They are:

Situation Awareness
Using Color Effectively
Interpreting the data
Depicting Device State
HMI Display Organization

Situation awareness relates to the goals and objectives of a specific job or function. First of all,
designers and engineers form in their heads another mental model of the process than an
operator. By understanding how operators select and use goals, designers can better understand
how information is perceived. Without understanding the user’s goals on Situation Awareness,
the information that is presented has no meaning.”

Hollifield gives a number of graphic displays of the evolution of the operator interface. The
following figure was found until the mid 1980’s. These panels were created and manufactured
for the plant floor and were extremely difficult to change once deployed.

Fig. 15-17
Example of a Control Wall
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More computer driven HMI panels began emerging to replace these panels although the early
computer replacements were extremely expensive, especially when compared to today’s HMI.
Early HMI panels also had the disadvantage of little ability to extract or analyze process data.
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From Hollifield: “When the modern systems were introduced, they included the capability to
create and display graphics for aiding in the control of the operation. However, there were no
guidelines available as to how to create effective graphics. Early adopters created graphics that
mimicked P&ID or schematic drawings, primarily because they were readily available. The
limited color palette was used inconsistently, and screens began to be little more than crowded
displays of numbers on a P&ID.”

Fig. 15-18
Early Graphic
Showing Many
Problematic
Practices

Early graphics were a stark contrast to the hard-wired panels of earlier times. They were
developed primarily from the P&ID drawings of the process but lacked any methods to quickly
diagnose problems in the plant. While this style was accepted and promoted, there are severe
problems with this design as noted by Hollifield and others. The next few pages outline some of
the common mistakes made by continuing to use the design shown above.

With each design, the operator must be considered first. The operator may be a person with little
or no process education and may have little or no training. He or she may be on the job only a
few days and be required to make quick decisions concerning the operation of the plant. While
there are not many examples of plants being destroyed because of operator error, the operation of
the plant must be considered from all angles and the HMI panel is the first place an operator or
maintenance person should go for help. The following example shows 3-D design but is of little
help with actual information.

Fig. 15-19

A Flashy Graphic
inappropriate for
Actual Operational
Control
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Hollifield points out: “There are no trends, condition indicators, or key performance elements.
You cannot easily tell from this graphic whether the operation is running well or poorly. That
situation is true for more than 90 percent of the graphics used throughout industry today because
they were not designed to incorporate such information. Instead, they simply display dozens to
hundreds of raw numbers lacking any informative context.”

Justification for HMI Improvement

An industry with a great interest in excellent HMI displays is the avionics industry. The
following is a flight simulator for a small plane. This training is of vital importance prior to the
pilot student getting into a plane.

Fig. 15-20
Garmin G2000
Avionics Package
in a Small Plane

The following shows an example of a great deal of information yet no real information about the
process. This is not what to do!

190.5 psig
[+] o o
ki&.? psig 1552 F 1082 F 1661 F_
; 5 i =
651 F 277
1351 Caooler MSCFH

psig +

4]
Qil1552 F
( Qilg51 psi )

West East Fig. 15-21 .
‘ ‘ ‘ All Data, No Information

W._ Vibrafion: 2.77 E. Vibration: 3.07

Drive: 232.2 amps

The same information as depicted in Fig. 15-21 above is displayed in the graphic below in Fug,
15-22. It shows data pertinent to the process with enough information about those values to make
logical judgments about the process. The data is mostly analog.
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RECYCLE COMPRESSOR K13
Caol Suct Inter Dsch  Suct Inter Dsch E.Wib N.Vib W.Vib Motor Qil [+ ]
gpm psig psig psig  degF degF  degF mil mil mil Amps psig degF
t,,Alaml
A Indicator
B m -m|m M M m - - E m
j H [ Interlock
4 Il H H P |\ Threshold
— ! | b Alarm
| | | . 1 Range
B Desirable
> 1 4 L [ — # Operating
| z e Range
i I Alarm
L 427 387 931 185 95 120 170 12 8 9 170 80 290

Fig. 15-22 Analog Depiction of Information

Moving Analog indicators with Normal Range, High, Hi-Hi, Low, and Lo Lo alarm
indications, Interlock indication, and recent range
FLOW FLOW FLOW FLOW
- V. A 7
. Alarm
. HiHiAam s > orty2
] ‘-—w based on |] ol | Dark blue bar
Sl PR the highest ineffect shows
High Range 1 aamin i varabityina
> Desirable offecton sallin specified time
Operating sy effect penod such
Range shown - as pnor 2
asa ight bivo ot hours
shaded area sin | | (posstiean
offoct ! some control
«— Abnormal Low SR
IS .
Low Alarm
" ~LoloAlam U
32.1‘\ 81.1 91.1 63.5
Interlock Function
0 100
Fig. 15-23 Further Explanation of Moving Analog Indicators
CLOSE

In the figure above, PID controllers are shown with active values displayed. Pointers show the
actual value on a sliding scale. Alarms are shown with color and verbiage. The PID faceplate at
right is the more classical PID graphic. Either type of display is acceptable but fundamental
values are necessary in either. The written warnings at left are desired with either display.

From Hollifield again, “Color, by itself, is never used as the sole differentiator of an important
condition or status

Most graphics throughout the world violate this principle. A color palette must have a limited
number of distinguishable colors used consistently. Bright colors are primarily used to bring or
draw attention to abnormal situations, not normal ones. Screens depicting the operation running
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normally should not show brightly saturated colors, such as bright red or green pumps,
equipment, valves, and similar items.”

Tables can be useful for display of large amounts of data. The HMI display should be used to

instruct or teach the operator as changes in the process necessitate action:

) Display of process values. No alarm conditions are in effect. R

480.1 psi BAD -— psi OOR —— psi
MNomal Bad Value Outof Range

Note that the BAD or OOR condition is normally alarmed, and the
additional alarm elementwould be shown (see depiction of alamm

condifions).

It may be possible to show the Last Good Value of a BAD or OOR
measurement, rather than showing dashes._If thisis the case,

the depiction will be:

7LG 480.1 psi
Bad or Out of Range Value

Discrete (“digital™) conditions are shown using the same blue
color and in bold, using easily understood words

Pump 14: Damper 7: SWB6: %
Stopped Moving Locked
Closed

Selection of an item causes the relevantfaceplate to appear
and the selected item is highlighted. See Faceplate section.
{ 480.1 Ipsi

480.1 psi

Invisible selection area Selection indication

A good example of depiction of alarms is the following:

{ ™
Poor Alarm Depictions Violating the Basic Color Rule

- - - Similar
480.1 480.1
psi psi psi Bad

NoAlarm In Alarm InAlarm Depictions
B s psi psi _ M psi
Diagnostic Priority 3 Priority 2 Priority 1

Priority
[mides [wo1lps w01 pu _[wor]ps
Diagnastic Priority 3 Priority 2 Priority 1

Priority

Improved Alarm Depictions With Redundant Coding

@ V. £\

480.1 psi 430.1 psi 480.1 psi 480.1 psi
Priority 4 Priority 3 Priority 2 Priority 1
Diagnostic /'—\
The symbol’s outlines
Suppressed :
F.:;arm 480.1 psi above are important!
Symbols without

them would not be as
effective in standing
out on a graphic:

o =
z-)
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Overall Alarms Summary element

Alarms |[ 1] A'H@

Un-Ack | O 0

iy

Fig. 15-24
Depicting Process Values

Fig. 15-25
Depiction of Alarms
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For linked alarms, the following is a good example:

( )
Embedding Alarm
Documentation TI-468-02 Column
Owerhead Temperature
Alarm: PV HIGH
/' CatogofyMinor Fnancal
Sethng: 121]deg F Fig. 15-26 _
' Response Time: <15 min Linked Alarm Information
1221 deg F
Alarm Consequences:
Right-click Off spec Produciion
callup Lowered efficiency
Alarm Causes
Information Excess steam
called into the Fressure excursion
shape & size of a SR
] Feed compaosition variance
faceplate Corrective Actions:
Adjust base steam rate
Link to Check pressure and feed
Procedures parametersvs. SOP 468 -1
Adjust reflux per
computation; check
Caontroller for cascade mode.
Check feed compaosifion
. A

Depicting Dynamic Equipment

Use of color for running conditions of motors is not good. The following shows the better use of
color brightness for running vs stopped motors.

-

The relative brightness of the object

Pump Not shows its “ON-oFF” status, as does j[he
Running {Shq:-e is Filled use of a process value word next to it.
Darker) ; ; ;

Equipment items brighter than the

background are “ON” (think of a light
sl bulb inside them). Items darker than the
RUNNING background are “OFF.” If equipment has

{5|'E is Filled H
BnghT:r} no status that is sensed by the control

system, but is desired on the graphic

anyway, it is shown as transparent to the
Dynamic equipment without instrumentation sensing background color. The status word can

of process states can be depicted with a fill the same

as the background. indicate several conditions, as shown.
. Remember, if any of those are also
Showing cholces from predafined fhe aeplayed condtions | glarm conditions, the separate alarm
indicator will appear next to the
_@'_‘ r _67'_‘ equipment when it is in an alarmed state.
Running Sunning Fig. 15-27 - Depicting Status with
Stoppod with Comditan | | atoppod with Gamalton Redundant Coding and Proper Color
Stoppad — Hesds. Recst
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Bars vs. Pointers

Pointers are better for showing analog values rather than bar graphs. The following point out

this advantage.

Analog Posifion — Poor but Typical

S — —
———
———
I
——
I
—— 1
I
I
N
———

Fig. 15-28

Bars vs Pointers

Depicting Level Indication

The following show a progression from very poor to very good depiction of level control in a

tank.
Depiction of Vessel Level Indication |
i § I — — ,-"__'_'_"‘é
L]
Crude .
. / Fig. 15-29
TK-21 vah S / Vessel Levels
56.5% 2Hrs 49.5% 2Hrs  81.5%
— — e N~
Better: Thin bar Trend with Best:
level strip with dotted lines for Combination
nomial and normial range, with full context
alarm range fic marks for analog indicator
context alarm settings
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Depicting Control Valves and Shutoff Valves

The following gives examples of control valves. Closed position is shown in black and open in

white
on 5 on ame Principles for
7" ControlValve Control Valves Same Principles for On-OfF )
{no feedback) ([with Analog Feedback) Valves, with Status Words
Valve Head Er Output
is Unfilled determines Mo detemmines Walve
valve head feedback wvalvehead Traveling
- -;a
-IA 1 1 O
- 4 ™ ~ ~ ~
en - ) L T o, W
370 N PN
O 33% Open Open Trav
- A: 38%
Valve L Actual determines
valve body fill.
et », 0% andA %
numbers are shown
Output® Shown Closed  Closed
Valve Fail Direction Solencid: When | Posiion  |ShowingAll The
Fail Fail Fail de-energized, Switches: |Options: Confusing!
Open Closed Last valve moves o Made and = (|
- _ . fail posifion Unmade @ L
O O L T
L [/ [ ® O [ " \, l
[ ] L
. 0: 100%
0% 0% 0% A 99%
Avoid Tiny I You Can’'t Resist, at 3-Way Valves Showing

Owtput Bars! LeastUse a Slider

T

Open Flow Paths

\_ [ = J
Fa "y
55.0— West Comp Flow MSCFH
w —
4531 T = = - b = . i
SP ]
505 |
e 50 ) ~30] 2 Hours
50,0 West Comp Discharge Temp *C
PV |
441 P A
— 0 0 307 Hours
5000
15 L | ——
Maln
Bheam | |
ESE
Fead
it
3280
= e
a5
0
-10 1|
', A

C
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Fig. 15-30
Control and Automated
Block Valves

Fig. 15-31
Trend Depiction of Desirable Ranges

Trends should be embedded in the
graphics and appear, showing proper
history, whenever the graphic is called up.
This is generally possible but is a
capability often not utilized. Trends should
incorporate elements that depict both the
normal and abnormal ranges for the
trended value
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p
Table Design

improperPractice Better Practice HPHMI Startup Permissives Table
Abc abe abc i Breaker 15 Power OFF
Abc abe abc
Abe abe abe | o Gil Temp 16-33 NOT 0K
Abc abc abe [ X il Pres Status NOT 0K
Abcabcabe | o Level in TK-8776 NOT OK
Gen System Status OFF
HPHMI Equipment Status Table Comp B3 in Auto oK
Air Status Mode | Diagnostic Lineup Ready NOT OK
Comp Sys Status Checks NOT OK
C#1 RUMNING | AUTO | OK Bearing Readouts OK
Comm check NOT DK
MAN | OK Outiet Temp < 250 NOT OK
RUMNING oK Cooling Flow 0K
o Internal Circurt Check | NOT DK
Bypass Closed NOT OK
. AFS Functi
Another Better Practice Status Table il L Lilt s
Fump Siafus
A2 CWP A2 HWP C2 HWP AMBFPT
[ [ [ [a]]
B2 B2 HWP SUBFP BZBFPT
ON ON v ON

Depicting Shutdown Activation

Fig. 15-32
Tables and
Checklists

“Operators must have the ability to shut down operating equipment manually and quickly.
However, when an important action with significant consequences is based upon operator input,
the input should have a confirmation mechanism that avoids inadvertent activation. The

“cancellation” option should be consistently implemented.

It should never be possible to make a single selection on a screen that results in an inadvertent
shutdown. A “Shutdown button” should call up at least one, and perhaps two, layers of
confirmation before it is possible to actually cause such a significant event.”

p
=
SHUT Shutdown =R
DOWN COMTIMUE
REAGT'DR ACCESS
7 Reacior 7
—_—
Screen button
selection calls
upa
confirmation
faceplate.
“Cancel’isthe
default
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Fig. 15-33
Layers of Confirmation
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Depicting Interlock Functionality

"

Interlock Mot Interlncl: in Interlock in
Interlock in Effect Bypass
Symbology @ ’
F5rD 57D 57D
Bank of Interlocks, Status and Actions
I—ﬁﬁ I—SB I-5C Interlock Actions:
ADTV-2 | Stop Feed OFF
SiepADTY3 o
p
’ !r-es,Ep®l oE I-SF Max Cooling OFF
Max Vent ON
"y
/Interlock Depiction D-101 o
Pre-Alarm has occurred psig
Controller is in Auto A
and block valve is still Open
D-101
202.0
Open Open 4
/Interlock Depiction D! N
Pre-Alarm still in effect. Interlock
has Activated with alarm.
Controller is overridden to ==
Manual and both valves 5D
are Closed .
D-101
222.!‘.]_
Closed Closed /;

-,

-
‘w-m ‘W 1B @W AC

West Compressor Interlock Initiators Mech Pres
Comp in Overspeed NO 15tg Pres is High
Winding Temp is High NO 2 5ig Pres is High YES
Vibration is High NO Suction Presis Low NO
Qil Pres is Low NO Total Flow is Low NO
West Compressor Interlock Actions
W. Comp Shuidown NO Flow Cascade to Manual YES
Inlet Block Valve OPEN Maximum Flow Bypass OPEN
Outlet Block Valve OPEN Maximum Cooling NORM
E. Comp Ovemide fo 100% NO Winding Purge OFF
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Fig. 15-34
Interlock Symbology
Example

Fig. 15-35
Interlock Before and After
Activation

Fig. 15-36
Interlock Diagnostic Table
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Shutdown Initiator with First-Out

Compressor 43 Shutdown Initiators
Overspeed OK .
West VIB »25 X| 15 FirstOut Fig. 15-37
West Bearing Temp >220 160.3
East VIB =25 1.3
East Bearing Temp >220 155.3
Suction Pressure <20 X! 123
Discharge Temp >240 148.7
Oil Pressure <10 X 3.3
Startup Map
(" Reactor 7 Startup h
B = Fig. 15-38
Temp e
DegC |0 — o g— =
851 |4 T - *_’,.a--"‘
2 7
0
Feed | 2¥
Raie |15 —
MPH —
10 —|
M1 —
5 —|
0 -
a p—
&
4
2 |
’ r +30 ! +80 ol +00 l
b vy
Navigation Buttons Faceplate or Special
) Purpose Element
o | Main Menu J Callup Buttons
Mavigation /’
Target | L2ReactorM5 | | (_PresContol )
- ' L2Feedsystem || (___APC___ )
Mon-navigation
depiction L3 M5 Agitator L Product Change J
* TankFam 2 _ | J
| L3 Analyzers J ( FeedChange |

'

-

Display Hierarchy

High Performance Element
Designed for Startup Use

Fig. 15-39
Navigation Buttons
and Targets

Displays should be designed in a hierarchy that provides progressive exposure of detail.
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" Leveli ) [ MNote: Possibly More than one
rocess Area Overview Display available,
P Overview designed for significanthy
Display \ different operating states
I . )
Level 2 Levelz | [ Level2 Controllers, Fig. 15-40
. P Values, Alarms, H
Process Unit Process Unit Abnormal
= | Controt isptay | | Stuabion Tasts Trends, Status High Pgrformance
HMI Display
| | Hierarchy
Leveld 3 [ Leveld Level 3 " Smallerequipment
. . q Confrollers,
Process Unit Process Unit Process Linit groups,
_ . = Alarms, Values, Trends,
Detail Display | Detail Display | Detail Display ESD ays. Equi .
L Status J
| B R | w ™
Level 4 Level 4 Level 4 Interlocks, Details,
Process Unit Process Unit Process Linit LE] P == Tlu IIE. "
Support Display Support Display Support Display L D tation, Hel )
For Each Overview Display, Multiple Level 2 Process Unit Detail Displays
For Each Level 2 Display, Multiple Level 3 Process Unit Detail Displays
For Each Level 3 Display, Multiple Level 4 Process Unit Support Displays
" S/
Level 1 — Operation Overview
Unitz ] ] 158
Overview & e —— 5 3000
05-31-14 KLeH | [ n:: — "‘“'_F‘ e e BT
13:22.07 4100 5820 30
Total Fd Wir Coal Raheat
Alarms WLEH |~ | KLEH *F
4580 GE | | T ) 1005
lII I} Drum Furn Steam
Lvl In. Pres pelg
% 5 .5 4.5 2400
[ 0 00
' 0 £
| A5 45 -0 -15 1HR .l 45 -30 -15 1HR [] 45 =30 -15 1HR |
[ Status Alarms Pump Ststus Fan Status
FULV (00N [BON A |B o PUMPS [A2 CWP HWP 2 HWe AIBFPT ECW A2 FD B2 FD A2 PA
E-ON_|H-ON AND ON OH [ ON o ON oN ON
C-ON F H FANS |B2 CWP, B2 HWP BUBFP BZEFPT ECW AZ 1D 1] B2 FA
G-ON OH o] ON ON [} ol 7]
1 Turbine-Generator LPT-A LPTB H2 H2 Tk il Stator | Condenser-Feed Wir HW Lyl Drum Lvi DALvl DA Wide Cond Hdr
Gross MW Net MW MVAR HZ n.hg n.hg psg *F *F GPM A2BPFT B2BPFT inH20 InH20 mnH20 FTH2O psig
a2 n2 491 104 115 31 31 201 0.5 oo 20 400
A Auto  Auto _,: | Auto Auto
Boiler BBD  Econ EconGas AwSim'y | Fans  AZD  AOFD B2D B2FD  Econ SecAr | CEMS NOX  SO2  CO  InstAr |
AFRatio pH pH Out’F  peip F.inH20 Stall Sl Sl Sl %02 nH20 % Opac #MMBTUSMMBTU ppm psig
25 B0 7.0 21 045 os 200 a0
Auto S\ >
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Level 2 - Un

it Control

P g

\

Temp |
T

ano |

mTIImmlmlld—ﬂlll |RT.'|L|:IIIJ—CIK

Fun Plan:
Achal:

— ] ‘

SHUT
DO
kHi'EﬁEE

=)

| —

B i)

0|

— | Analysis: Inhibilor Concentration %

Material Balance :
Ini1a7  Cubt1ss

N ouT

&0

AW s

ll ¥~

il

All control
manipulation is
accomplished
through the
standardized
faceplates.

I Main Menu I
|L2H55Iarlup I
|L2M55mm I
|L2Feed3yshm I
|L2Pdem¥eII
|L20-omplessh1 I
|L2RIEummary I

— Level3 —
l Daystrom Pumps I

| M5 interincks I
| M5 CaolingSys |

M5 Vent S
| Msagitator |

Level 3 -Un

it Detail

‘WestCompressor

20.1 psl

uél'é‘-(

WEST
COMP
RUNHNING

440 °C

Stage

2nd
Stage

32o-C

50.0 pel 48.4 MECFH

U COMP

MANUAL ACTIONS

ISOLATE

PURGE
WEST
COMP

SHUT

COMP

EAST COMP [S

Flow Demand
TE.B MSCFH FLOW-2PEED
Eg ———| CASCADE
Ut IN EFFECT

‘Wast Comp

Discharge Temp °C

EIIII III?

]

W-14 W-16 W-1C

Campn Cvesspead 1 2l Pres s High
Winding Temp s High 2 =ig Pres ks High
Vibration Is High ‘Sucan Pres s Law
CHPrEE I Low Tott Flow I Low

West Compressor Infarieck Actions

Wi. Comp Shuidown Flow Cascane io Manual
Indet Block Valve Maximum Flow Bypass
Oudlet Block Valve Maximum Cooling

E. Comp Overmide o 100% Winding Purge

-

Main Menu I
L2 Recowvery I

—Lewel3 —

Seq. Owverlay I
Startup Overiay I

West Cooling

I EastComp I

— Level4 —

Logic Diagrams |

(Level 4 is used for support and diagnostic displays.)
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OPC and Visual Basic

OPC is short for OLE for Process Control. OLE is short for Object Linking and Embedding.
OPC strives to connect industrial automation with software programs (sometimes referred to as
enterprise systems) to share data. OPC is an open system with shared standard approaches.
Currently seven standards comprise the OPC system. OPC Foundation is the organization to
oversee the adoption and creation of these standards.

OPC is a program that works with OLE (Object Linking and Embedding) a technology
developed by Microsoft for the purpose of embedding and linking to documents. OLE stands for
OLE for Process Control. Included in OPC are devices that provide aid to the programmer in
areas such as:

e Alarms and Event

e Redundancy: Industrial applications frequently require high availability and reliability
that can be easily achieved by implementing communication redundancy

e Client Server Architecture: The client/server nature of OPC enables users to architect
connectivity solutions that would previously be prohibitively expensive.

e Historical Data Access: OPC Historical Data Access (OPC HDA) specification is used to
archive and retrieve process data. Also included are trends reports using the OPC HDA
client applications.

DDE and OPC are integrated into the Allen-Bradley product through RSLinx. See the opening
tabs for these applications in RSLinx below:

*#. RSLinx OPC Auto Sample Applicatio
" © - OPC Server functions
e Machine Mame: Server Name: Wersion Infa:
: Connect | [ [
‘ ~ OPC Group Configuration ~OPC Group Data
Topic: Item : Walue: Duality:
I I = I .
Fig. 15-41
I I = I
I I RN |
I I =l |
Update Rate [meec): Actual Rate [mseck: _
Add ltems 'W
Total updates: 3
! ~ OPC Group functions
AspncRiead | Agnctite | Async Refiesh dvise | SyncRead | Spncwiie |
: —OPC Item functions
; Read | Wit | lcboUF’EIlem :J
I S

Microsoft’s Access and Crystal Reports are examples of the power of using OPC with Visual
Basic.
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Graphic Standards From Windows Standards

Graphics come in many flavors but not all file formats are suitable for all purposes. How do you
know which is best? Some standards exist for a specific company. Other standards for graphics
are general and used by most. Some of these are:

Practical Design of Logic with HMI

From early in the chapter, A-B’s design allows for a Push Buttons with the selection Multistate.
The memory circuit can be turned on or off from the multistate button. The better memory
circuit can also be turned on or off from the program. The memory circuit then must be able to
report to the HMI the present state. The program for this function is left as an exercise.

From HMI
Turn On
Fig. 15-42
From HMI
Turn Off
View Status
Memory On HMI
Circuit

From Program
Turn On

From Program
Turn Off

The use of multistate buttons to provide this logic is useful but not necessary. The use of a single
button on the screen is an advantage in that one button can be used to turn on the memory, turn
off the memory and display the present state of the memory. All three functions can be
accomplished with a single button. All the time in advertising, we hear the ad for buy one, get
one free or the ‘two-fer’ ad. This is a real ‘three-fer’. Buy one button and get the ‘start’ button,
the ‘stop’ button and the ‘indicator’ light in the same button.
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Stop
Fig. 15-43

Start \
N~ /

/TN

Stop/Start
Run

Where to Put the Logic

The following conveyor system has five outputs, lights for percent complete of packages going
down conveyor 1 to conveyor 2. Write a program to turn on these lights based on the fact that
packages must pass photo-eye 1 to enter the storage area and pass photo-eye 2 to exit. This
program was solved in Ch. 8 using greater/less-than statements and discrete outputs. It is
possible now to turn on these outputs in the HMI program with no statements in the Ladder other
than the Up-Down counter.

You may find it easier or better to provide the logic in the HMI or Ladder. There is usually a
preference in most companies for one or the other or you may decide for them.

Storage
Storage area not Storage Storage Storage
area empty empty area 50% area 90% area full
N\ N\ N\ N N
/O\ /O\ /O\ /O\ /O\
) Photoeye 1 Photoeye 2
Packages in NV y N /y Packages out
E— /O\ /O\ -

( Conveyor 1 > Temporary ( Conveyor 2 )

storage for 100
| | packages |

Fig. 15-44

Consider Multi-State Indicators for the application above using RSView Studio as an example:

Multistate Indicator Properties [&J
General | States | Common | Connections
M ame | - | Tag / Expreszion | Tj? E;f.:n Fig. 15-45
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Expression Editor

Exprezsion
Pl B :
I If... H Logical... H Belational... H Arithmetic... “ Bibwize... ” Eunctions... | I Tags...
Check,
Syntax
Line: 1 Column: 1
[ 2k, ] I Cancel | I Help

Example: Expressions that return numeric values

For these examples, assume tagl = 5 and tag2 = 25.

Expression Returned
Value

tagl 5

tagl + tag2 (arithmetic 30

operator)

~tagl (bitwise operator) -6

SQRT(tag2) (mathematical
function)

Example: Expressions that return true/false values

Expression Returned value
tagl > 20 (relational 1 (true) if tagl is greater
operator) than 20
0 (false) if tagl is less
than or equal to 20
Industry\Valve AND 1 (true) if both valves are

Municipal\Valve

(logical operator)

open

0 (false) if one or both
valves are closed
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Example: Controlling visibility with If-Then-Else logic
To create a graphic object that is to be visible only when tagl exceeds a specified value

1. Draw the object.
2. In the Visibility animation dialog type the expression:

If (tagl > 55) Then 1 Else 0
3. Specify that the object is to be visible when the expression is true.
From 1973, an HMI That Worked After Months of Development

In 1973, I was intensely involved in a project involving an HMI for three stations for a glass
manufacturing line. The program was written entirely in assembler on a 16 k machine (IBM
System 7). The HMI portion was to be six screens for the entire line including the three stations.
What happened to that project was the complete explosion of need for a manual back-up that
could over-ride the automatic system originally envisioned. The only response was to create a
manual back-up system that expanded the original six screens to 66 screens. Along the way, a
complete diagnostic system was also developed since electricians and operators could not be
expected to keep the line operational without good data concerning the sensors on the machine
and which if any were not operating correctly. The eventual HMI program consisted of about
23k assembly statements found in 66 individual over-lay programs running in a 384 word over-
lay area of the computer.

The program was a tree-designed system with operators being asked a series of choices from
which an operator successively moved further out a branch of the tree. In the end it worked and
was accepted by the operators and plant engineers. It took way too long and enveloped my time
for more than a year. Hopefully the lessons learned from experiences such as these would be
helpful for future engineering efforts.

One of the two learned was the conflict between production and the hypothetical original design
that insisted on complete automatic control. The manufacturing environment was not ready for
the complete automation of the theorist. If a production supervisor found it more advantageous
to have the destination of glass be on a take-off point on the right side instead of the left, he
wanted that flexibility. The automatic system did not give that kind of flexibility and he refused
to use the system until developed to his needs. The other lesson was that of complete diagnostic
reporting. The operation was not going to succeed until every switch was operational (for glass
tracking) and these switches were constantly falling into disrepair due to the moving glass. It
was only after a dedicated line on each display showed the active status of any broken switch and
its exact location was the tracking system allowed to function.

From 1998, an HMI System Divided

In 1998, I worked on a system for a steel company that saw the dividing of the project into
multiple assignments with four engineers working simultaneously on two PLC/HMI programs.
The PLCs were Modicon and the HMI was Wonderware. In this project | was responsible for
the PLC program for process control. My counterpart worked on the HMI portion from India.
Two individuals programmed the steel movement portion of the project from their office in
Toronto, Canada. The most difficult portion was the HMI portion for the steel movement. It
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involved a number of rules for the handling of the steel. These rules were total written from the
Wonderware software platform.

The rules for the handling of the steel were similar to those of a baker with an oven big enough
to handle multiple cakes with various baking times and temperatures. If a cake was in the back
of the oven and was ready to come out, could a new cake be inserted in its place given the time
over-lap of a second or third cake presently in the oven or ready also to be placed in the oven?
The rules allowed for proper bake time and temperature for each individual cake while
controlling the temperature of the overall oven.

From an article in the dmcinfo website, we see an intriguing topic:

13

Multiplexing Arrays of UDTs in TIA Portal V14
By Jason Mayes
Dated 12/06/2016

It's back!

When V13 SP1 was first released, one of the features | was most excited about was the ability to
multiplex arrays of custom UDTs on a PLC using a simple index tag on an HMI. This feature
allowed me to use a single faceplate or screen to display or modify data from multiple objects by
simply changing a single tag. | was so excited, | even wrote a blog post about it then!
Unfortunately, it was a feature to be short lived and, due to some unexpected consequences,
mysteriously disappeared with the release of Update 3.

Now that TIA Portal V14 has been released, the very first thing I did was look to see if it was
back. And I'm in luck!”

You may ask what is an UDT and how does a UDT save time with graphic development. This is
a good article to start exploring how this is done.

Also, we are introduced in the above article to an open library for Siemens. It is described in the
following:

“The Siemens Open Library was developed by DMC, Inc. over several years. Through a joint
collaboration with Siemens Industry, DMC documented the library and released it as an Open
Source Library open for anyone to use and distribute. The Library is Open Source and will allow
for users to contribute content to help enhance the overall availability of functionality to the
greater Siemens User Community.”

Again this sounds like something to look into in your job if Siemens is the plc of choice.
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https://www.dmcinfo.com/latest-thinking/blog/id/9136/linking-plc-udt-tags-to-hmi-faceplates-and-pop-ups-in-tia-portal-v13-sp1
https://support.industry.siemens.com/cs/document/109740158/simatic-step-7-(tia-portal)-v14-trial-download?dti=0&lc=en-WW
https://www.dmcinfo.com/

Summary

This chapter is the only chapter solely dedicated to the HMI graphic panel. In Ch. 7, we had a
short tutorial involving getting the Siemens’ HMI attached to the S7-1200. That was an
introduction to the HMI panel and useful for encouraging students to use the panels instead of
wiring to buttons and lights. This chapter expands on that first experience in that both Siemens
and A-B are discussed as well as types of product.

The basic panels for both manufactures are introduced and explored. Buttons as well as other
devices are built. Some examples of how to use various graphics are included as well. The
chapter ends with a discussion of graphics standards and a common problem that | commonly
refer as the ‘three-fer’ button. The chapter is not meant to be an exhaustive study of HMI panels
but as a starting point for students needing to learn some graphics before launching their careers.

While this chapter begins the broad development of HMI panels, the design of panel interfaces

and screen interfaces continue in subsequent chapters, especially the chapter on motion and the
chapter on pid control.
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Lab 15.1 Revisit - The Cash Register

The basic lab is copied from Chapter 7 as follows:

Design a simple cash register similar to one found at McDonald’s or Burger King. To do this,
determine a menu of five or six items from the restaurant. Also, include a Total button or a clear
button or possibly both. Also, include a means for backing out of a mistake without starting over
from zero. Display the cost of the total order in the PLC at an address in the data table. Use
floating point math and you are encouraged to do so.

For example:

Y;Vfrﬁﬁﬁ” Whopper Cancel Last
Whopper . New
Dbl Combo Fries Order -
Fig. 15-46
Whopper Jr . Total/Tax/
Combo Drink Optional

Find the approximate prices from a McDonald’s or Burger King for the items chosen. When an
item is entered, its count is incremented automatically by one. If a button is entered multiple
times, the count is incremented to display the total count. If a mistake is made, the attendant
must be able to back up at least one entry and erase the last item or decrement that item by one.

Hints to the base lab:

Notice that counters may be referenced as either Count Up or Count Down. If the count is
counting up, the count is incremented in rung 0000. If the count is counted down, the count is
decremented in rung 0001. Individual inputs are used to increment each product choice.
However, to decrement the count, a separate button labeled “Cancel Last” is used. This button
must remember the last product chosen and decrement that item. Use the logic in chapter 7
“Relay Instructions” to remember when a button was pushed.

Use the Count Up/Count Down logic for holding active counts for the various items in the cash
register.
Make the following changes for the application:

1. Display the total price for the order on the screen. Use Floating Point numbers where
possible. Display totals in $xx.xx format.
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2. Add a second screen to allow the manager to change base prices for each item. Do not
include a password to move from screen to screen.

3. Include a button to add 6.25% tax if not “To Go” for the order.
4. Include a ‘live’ count of the number of each item ordered.
5. Create means for going from Screen 1 to Screen 2.

6. Screens should resemble the following for Lab 15.1:

Whopper 1
Burger 3 Order ToGo
Fries 0 Reset
Onion R 2 Cancel Last Fig. 15-47
Chicken 0
Wh Cmb 2 $17.31
Price of Whopper
Price of Burger
Price of Fries Fig. 15-48
Price of Onion Rings
Price of Chicken
Price of Whop Cmbo

Lab 15.2  Build the Conveyor application as described above for Siemens. Then build the
same application for A-B. Compare the two. You will need to write PLC logic to move the
elements and increment counts. You do not need to copy the programs included but may write
your own programs.

Lab 15.3  Build the graphic for one of the graphics represented in Fig. 15-24 thru Fig. 24 - 39

Lab 15.4  Build the graphic and logic for the graphics represented in Fig. 15-43 using a
Siemens PLC.

Lab 15.4  Build the logic and graphic for Fig. 24 — 44.
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Questions

1. How would you build the following pushbuttons in Siemens? Describe:

Momentary
Maintained
Latched
Multistate
Interlocked
Ramp

2. Describe how to demonstrate the flow of a liquid of red color through a series of pipes.
Several hand valves are in the path of the flow. How would one describe this graphic with
A-B, Siemens?

3. You are assigned the task of describing a ride at an amusement park graphically. The ride is
a zip-line. You may place sensors at the beginning and end of the ride. Describe the graphic
using A-B and then Siemens controllers and HMI.

4. For the following device, what is the animation property used to move the clock’s hand.

Fig. 15-49

5. Why would one design a PLC and HMI system with OPC and Visual Basic rather than one
of the packages described in this chapter?

6. Describe how the programmer would animate the bottle on the conveyor moving right to left
for Allen-Bradley, for Siemens.

7. Describe how A-B and Siemens shows each bottle being entered into the case of bottles.
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8.

10.

Using either A-B or Siemens ladder logic, write a cash register program that uses an
accompanying HMI program with only three items [hamburger, fries, drink]. Include logic
to calculate the total price ignoring tax. Ignore the ‘cancel last’ button and combo logic as
well.

Using A-B or Siemens ladder logic, write a program that could be used to show the
movement of a bottle across a conveyor belt and populate a case. Use a case of 12. Use a
start and stop button to start the operation. Use a reset button to set the bottle counter in the
case back to 0 and allow another operation to fill the case with bottles.

If you were moving a program from real pushbuttons to an HMI, what one thing must you
do?
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Setting the PG/PC Interface for Runtime Simulation

In order to establish a connection between runtime simulation at the PG/PC and theS7-1200
CPU, first we have to set the PG/PC interface to TCP/IP.

No. How it’sdone

1 Open the system control

. with "Start > System control"
(start menu for the simplified access to the programs under Windows XP)
. or with "Start > Settings > System control"

(for the classical start menu as in earlier Windows versions).

2 Now double click on the icon

"Set PG/PC interface" =23

3 In the tab "Access Path", set the following parameters:
1. For the access point of the application, select from the drop down
menu "S7ONLINE [STEP 7]".
2. In the list of Interface Parameter Assignment Used, highlight the
interface "TCP/IP(Auto) -> with your network card that is connected directly to
the panel and the control system; for example, Intel(R) PRO/100 VE.
3. Then click OK and confirm the message that follows with OK also.

Set PG/PC Interface

Access Path | LLDP

Access Point of the Application:

[Standard for STEP 7)

Interface Parameter &ssignment Used:

TCP/IP > IntellR) PRO/TOOVE Ne... <Ac
B8 PLCSIM(PROFIBUS) sl

| BBl PLCSIM(RFC 1008)
EZTCP/IP -> Intel(R) PRO/100 VE Ne
BATCPAP -> Intel(R) PROAWireless .. v/

(] >

[Assigning Parameters to Your NDIS CPs
with TCP/IP Protocol (RFC-1006))

Interfaces

Add/Remove:
[cores ] [_roe ]

Starting the Configuration in Runtime

Click on the button Start runtime.

.."_{! fl"l‘ S Go online

Start runtirme
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Alternately, the following must be set up to get the PID program to run properly with the HMI simulate mode:

Adjust your computer’s settings

r Action Center

Color Management
Default Programs
Display

Getting Started

Internet Options

Do MY R

jj Memory Card Parameter
J Assignmen (32-bat)
NVIDIA nView Desktop
Manager

-

Power Options

RemaoteApp and Desktop
Connections

Sync Center

User Accounts

Windows Update

N NOR N

P
1) 4

Administrative Tools
Communication Settings
Desktop Gadgets

Ease of Access Center
HomeGroup

Java

Mouse

Performance Information
and Tools

'R QF &© 8 E

]
el

Programs and Features

Se1 PG/PC Interface

(32-bit) \

Windows CardSpace

System

@ & B
»l

Click on the SetPG/PC Interface box above:
We are going to use the Siemens program TIA Portal V14 in order to run the program given for the ball-in-tube lab.
This program will be used to download the PLC program but not the HMI program.

AutoPlay
Credential Manager
Device Manager

' Folder Options
Indexing Options

Keyboard

Network and Sharing
Center

Personalization

Recovery

Sound

Taskbar and Start Menu

EFO®2RE ( Pm&a

Windows Defender

Choose the third of the Broadcom choices. Click OK.

‘r Action Center

Color Management
Default Programs
Display

Getting Started

Internet Options

Memory Card Parameter
Assignmen (32-bit)
NVIDIA nView Desktop
Manager

Power Options

RemoteApp and Desktop
Connections

QFrEeLBEBIYVAEAY R

Sync Center

a User Accounts

1‘3' Windows Update

é‘} Administrative Tools

ﬂ Communication Settings

.—i—a AutoPlay

m Credential Manager

View by:  Largecons ¥

Backup and Restore
Date and Time
Devices and Printers

Fonts

Intel® Rapid Storage
Technology

Location and Other
Sensors

Notification Area lcons
Phone and Modem
Region and Language
Speech Recognition
Troubleshooting

Windows Firewall

"y Backup and Restore
"‘; Date and Time

Devices and Printers

@ Desktop Gadgets J Device Manager
Set PGAC Interface
@ Ease g Accems Path | LLDP / 0CP | PO Adaster | e |

Access Port of the Apphcation

Q) rome|

{STONUNE STER B

~> Braadoom Netmme 57x Ggabt Comn v |

Fonts

intel® Rapid Storage
Technology

Location and Other
Sensors

Notification Area lcons

Phone and Modem

Region and Language

Speech Recognition

Troubleshooting

Windows Firewall

This allows the Siemens program to run the HMI program in simulate mode. Then download the program to the PLC.
Do not download the HMI program since we do not have the HMI to download to.
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57-1200 rack

Change device

M cu crrlex
E Copy Cerl+C
[ Paste crrley
¥ Delete Del

; Go to topology view
iy Go to network view

Compile 3
Download to device 3
’ Go online Crrl+K
&Y Go offline Ctrl+m
4| ©nline & diagnostics CurkD

18" Assign device name
Update and display forced operands

e@ Crossreferences F11
€ Crossreference information ShiftsF11

$ [t Call structure
2] Assignment list
T (e Compile Show catalog CurlShifeC

Z= B [ show objects with references =Y | Properties Alt-Enter
Cross-reference information for: Laser_Input, Pot Readi [ Export module labeling strips ..

Then click on the HMI's Screen, Screen_1. Notice the Start Simulation button turn blue. It now allows the student to
run the HMI via simulation mode from the screen of the pc.

SIEMENS

WANI AN 0580 A
O

|

LSRN

We need to find the variables that need to be written to the historical data. Click on Laser Input and get the tag
Laser_Percent. This tag is one to be written to the historical data logger.
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» [ PLC_1 [CPU 12742 DCDCDC]
~ [ HMI_1 [KTP7O0 Basic PM]
Y pevice configuration
%) online & diagnostics
1 Runtime settings
- E Screens
ﬁ“ Add new screen
[] root screen

F_| Screen_1 0
» E 3creen management 10:57:5% AM  10:58:32 AM 10:59:05 AM  10:59:39 AM
b [ HMI tags 12/31/2000 12312000 12312000 12/31f2000
"2, Connections L 5000000000.06 1 5 400000000000 - - 000 I
EdHMialarrms [ T IEESSEEE NS
ﬁﬂecipes e A S S S
W Historical data U |
B sghedyled pask b |;;
~ | Details view - —
Properties || Animations || Events || Texts
General
General s
Mame * Process
Appearance
Characteristics " Tag: |Laser_Percent

[

Next, go to the Historical data tag under HMI tags. Set the variables from the HMI screen above that are to be saved.
Fill in the appropriate fields and start the historical logger. This circular file will contain the data from the analog data
saved. Then run the program and run the Historical data logger. It is a circular file and will wrap around after the

table fills up.
Data logs
% online & diagnostics Mame a Storage location Data records .. Path Lagging methad Mumber o
f Runtirne settings nd Data_log_1 TxTfile (Unicode) E 500 I;‘ WSB_x60.1Y E Circular log E m
~ [ Sereens <Add newe
B Add new screen
[ root screen
F | Screen_1
3 E Screen management = ‘<" i SESE— | E
= HMItags. Logging tags
Bz'i ComEEE e MName a Process tag Acquisition mode Logging cycle High limit Lo
Ealillalan s da Laser Laser_Petcent B Cyclic E 105 /El
b Recipes <Add news
ﬁ Historical data
E Scheduled tasks
4] Test and graphic lists
[ AU PRI (Y PR
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