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Document Preliminaries

About this document

This user guide is designed to familiarize you with the human-machine
interfaces (HMIs) developed by Festo Didactic under the Rockwell Automation
(FactoryTalk View ME) architecture. It explains how to use the PanelView Plus 600,
PanelView Plus 1000, or PC version of the interface with any of the four supported
controllers: ControlLogix, CompactLogix, MicroLogix, or Foxboro. The document is
divided into nine sections:

® Section 1 is a presentation of the hardware and software.

® Section 2 is an overview of the screen types that you will encounter.
e Section 3 describes the interfaces for the MicroLogix PLC.

® Section 4 describes the interfaces for the CompactLogix PLC.

e Section 5 describes the interfaces for the ControlLogix PLC.

® Section 6 describes the PC interface for Foxboro controllers.

e Section 7 shows how to set your interface and controller for ON-OFF
control.

e Section 8 shows how to set your interface and controller for PID control.
e Section 9 shows how to set your interface and controller for cascade
control.

This user guide is intended for both instructors and students.

Required software

Refer to Appendix A for information about the software that you are required to
install on your PC, depending on your configuration and needs. Specific
instructions about the Foxboro controller, OPC server, and the corresponding PC-
based HMI are provided in Appendix C.

Resource kits

The resource files for this course can be downloaded below. They include:

e The PLC resource kit, provided with every new Rockwell PLC in the 353X
series, contains controller programs (stand-alone and HMI-ready versions)
and documentation from Rockwell Automation.

e |f you purchased a license for FactoryTalk View Studio or FactoryTalk View
ME Station, two additional resource kits (one including OPC server files)
provide the HMI and PLC programs as well as documentation.

PLC resource kit.

' https://Ix.festo.com/media/
5ac55c3af4c840fa80b7b58e68b47395


https://lx.festo.com/media/5ac55c3af4c840fa80b7b58e68b47395
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FactoryTalk HMI resource kit.

' https://Ix.festo.com/media/
92e3945727d0473282adb7cfe374dcaf

FactoryTalk HMI & OPC resource kit.

' https://Ix.festo.com/media/
d104430c1a894cdb89367f7a5e92d1cd

Appendices

Appendix A, Rockwell Software Installation and Network Configuration, provides
details on how to set up your touch screen or PC running FactoryTalk View ME Station
to work with one of the Rockwell’s PLCs.

Appendix B, Common Operations with FactoryTalk View Studio, explains how to
perform some basic operations for modification of your HMI.

Appendix C, Foxboro Controllers Configuration and OPC Server Installation, provides
details on how to connect the Foxboro controllers and set up the OPC server for use
with a FactoryTalk View ME HMI on a PC.

Appendix D, Changing the Serial Port of the OPC Server, explains how to match the
OPC server communication setting to the communication port used by the RS232 to
RS485 Converter of your system.

Introduction to the learning system

Automated process control offers so many advantages over manual control that most
of today’s industrial processes use it to some extent. Breweries, wastewater
treatment plants, mining facilities, and the automotive industry are just a few
industries that benefit from automated process control systems.

Maintaining process variables such as pressure, flow, level, temperature, and pH
within a desired operating range is of the utmost importance when manufacturing
products with a predictable composition and quality.

The Instrumentation and Process Control Training System is a state-of-the-art system
that faithfully reproduces an industrial environment. Throughout this course,
students develop skills in the installation and operation of equipment used in the
process control field. The use of modern, industrial-grade equipment is instrumental
in teaching theoretical and hands-on knowledge required to work in the process
control industry.

The modularity of the system allows the instructor to select the equipment required to
meet the objectives of a specific course. Two mobile workstations, on which all the
equipment is installed, form the basis of the system. Several optional components
used in pressure, flow, level, temperature, and pH control loops are available, as well
as various valves, calibration equipment, and software. These add-ons can replace
basic components having the same functionality, depending on the context. During
control exercises, a variety of controllers can be used interchangeably depending on
the instructor’s preference.

© Festo Didactic
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We hope that your learning experience with the Instrumentation and Process Control
Training System will be the first step toward a successful career in the process control
industry.

= LVProSim, a software that can be used in the system's courses, can be
— downloaded here:

Wil

E E LVProSim
A =

http://bit.ly/LVPROSIM32600

Advanced
process control

Familiarization Measurement Process control

User guide or course for specific equipment
(transmitter, valve, calibration equipment, controller, or software)

Figure 1: Standard learning path for the Instrumentation and Process Control Learning System.


http://bit.ly/LVPROSIM32600
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Pressure/Flow/Level

Familiarization

Measurement (-

Process Control

Temperature pH and Conductivity Pressure/Flow (Air)

Familiarization Familiarization Familiarization

g T N T

Measurement Measurement Measurement
Process Control Process Control Process Control

| 0 © (4]

Advanced Advanced
Control Control
A
Boiler . Refer to optional courses below, if required.
BIndiaten This optional course is required at this point.
Pressure/Flow/Level Add-Ons Final Elements Controller/HMI Options
__________________ A r——=—/=/=/=—/=—/=—/7/1 e seaemEtE————mte e e e———
(| 11 )
Electromagnetic Ultrasonic 11 Contralvalvee 1 ControlLogix/ FactoryTalk
Flow Transmitter Level Transmitter | | | | CompactlLogix PLC View
(| |
| Biassieans o g 4 :
Coriolis Radar | [2] I : .
Flow Transmitter Level Transmitters ! | [AIReLoEh FLE IiForicn
| Communication I
I Protocols |
Primary Vortex : P T e 1 Foxboro Siemens
Elements Level Transmitter | | I Controller HMI
|| HART : |
Ultrasonic Capacitive : ! | | Honeywell Siemens
Flow Transmitter Level Transmitter | : FOUNDATION : I Controller PLC
|
P Fieldbus T
| |
Paddlemfheel Switches e 4 e
Transmitter |
|

Figure 2: Instrumentation and Process Control Learning System.

Safety Symbols and Procedures

The following table lists the safety and common symbols that may be used in this
document and on the equipment. Before performing procedures with the equipment,
you should read all sections regarding safety in the User Guide accompanying the
equipment. Additional safety procedures are given before any task requiring specific
safety precautions.

© Festo Didactic
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Symbol

Description

DANGER indicates a hazard with a high level of risk,
which, if not avoided, will result in death or serious
injury.

WARNING indicates a hazard with a medium level of
risk, which, if not avoided, could result in death or
serious injury.

| A CAUTION|

CAUTION indicates a hazard with a low level of risk,
which, if not avoided, could result in minor or
moderate injury.

NOTICE

NOTICE indicates a hazard with a potentially
hazardous situation, which, if not avoided, may result
in property damage.

Caution, risk of danger. Consult the relevant user
documentation.

> B

Caution, risk of electric shock.

Caution, lifting hazard.

Caution, hot surface.

Caution, risk of fire.

> B B P

Caution, risk of explosion.
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Description

v
<
3
=3
o
=8

Caution, belt drive entanglement hazard.

Caution, chain drive entanglement hazard.

Caution, gear entanglement hazard.

> B P

Caution, hand crushing hazard.

Static sensitive contents. Observe precautions for
handling electrostatic discharge sensitive devices.

Notice, non-ionizing radiation.

> b P

Consult the relevant user documentation.

Radio Equipment Directive (RED) geographical
restrictions — consult the relevant user
documentation.

& =

— Direct current.

N Alternating current.

10 © Festo Didactic
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Symbol Description
N Both direct and alternating current.
3Ny Three-phase alternating current.

|||—

Earth (ground) terminal.

Protective conductor terminal.

Frame or chassis terminal.

+ |+ B

Equipotentiality.

On (supply).

Off (supply).

Equipment protected throughout by double
insulation or reinforced insulation.

In position of a bi-stable push control.

11
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Symbol

Description

Out position of a bi-stable push control.

© Festo Didactic



Exercise 1

Getting Started with your HMI

g 12 min.
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First things first

This section explains how to get started with the human-machine interfaces (HMI)
provided with the Instrumentation and Process Control Training System, series 353X.
Before proceeding with this section, be sure that:

e the PLC is properly connected and running a program suited to work with an
HMI (MLX_3530_HMI.RSS, CMPLX_3530_HMI.ACD, or CLX_3530_HMI.ACD).
Refer to the ControlLogix and CompactLogix Programmable Logic Controllers
(P/N 86030-E0) or MicroLogix 1100 Programmable Logic Controller (P/N
86032) manual if necessary.

If you are using the Foxboro controller, go to Appendix C for setup information.

i
i

e the Ethernet communication between the HMI device and the PLC is
functional (refer to Appendix A for details).

e the HMI runtime file for the appropriate PLC and interface configuration is
loaded into the touch screen or PC memory. If the IP configuration of your
system is different than the one suggested in Appendix A, you need to create
a new HMI runtime file pointing to the new address of your PLC using
FactoryTalk View Studio. This procedure is detailed in Appendix B.

Allen-Bradley uses a terminology to identify process variables that is slightly
different from what is found in most textbooks. They use PV (process variable)
in place of controlled variable and CV (control variable) in place of
manipulated variable. Using the Allen-Bradley terminology, the level in a level
process control application is the process variable (PV) and the opening of the
control valve is the control variable (CV).

T
111l

The need for graphic terminals

Industrial processes can require the use of hundreds of components. Each of these
components requires the attention of a technician at one time or another, especially
when the system is started up or shut down. Even if most industrial systems are
designed to be autonomous when everything goes well, they still need to be closely
monitored in case something does not. The monitoring of a system does not only
include displaying the raw data coming from the components, but it also includes
extracting the information that can be worked out from these raw data. For example,
the pressure inside a tank containing a gas can be used to deduce the temperature of
the gas and vice versa.

13
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Even for small systems, it is not a viable solution to monitor components using only
lights and buttons. The user has to be able to assess the status of the system rapidly
and apply changes using a main control panel. Graphic terminals such as the ones
provided with the Instrumentation and Process Control Training System are an
excellent solution to interact with the components of a system.

Hardware and software components provided

The Instrumentation and Process Control Training System can accommodate three
different kinds of terminals. Two touch screens, described below, can be fitted to the
Instrumentation Workstation. Alternately, a PC-based interface can be used to control
the system locally or from a remote location.

PanelView Plus 600

The PanelView Plus 600 touch screen, shown in the following figure, is manufactured
by Rockwell under the Allen-Bradley label. Its 140-mm (5.5-in) display offers a 320 x
240 resolution. This color touch screen interface allows the user to monitor and
control many devices of the Instrumentation and Process Control Training System.

The Touch Screen Graphic Terminal is pre-programmed with control interfaces
developed with the various components of the system in mind. The terminal also
features an integrated EtherNet/IP communication port and an RS-232 serial port
located under the device.

Figure 3: PanelView Plus 600, model 5922.

PanelView Plus 1000

The PanelView Plus 1000 touch screen, shown in the following figure, is
manufactured by Rockwell under the Allen-Bradley label. Its 264-mm (10.4-in) display
offers a 640 x 480 resolution. This color touch screen interface allows monitoring and
control of some of the Instrumentation and Process Control Training System features.
The Touch Screen Graphic Terminal is pre-programmed with control interfaces
developed with the various components of the system in mind.

© Festo Didactic
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The device is energized when the power input connectors at the back are connected
to a 24 V dc source. The integrated EtherNet/IP communication port, two USB ports
and an RS-232 serial port are accessible from underneath.

Figure 4: PanelView Plus 1000, model 46973.

HMI files

Ten distinct HMIs are available (see the following table) to operate with different
combinations of interface and controller. In all cases, the software running the HMI is
FactoryTalk View ME Station. This software comes preinstalled on the touch screens,
but must be purchased separately for use on a PC.

To avoid confusion, remember that the FactoryTalk View Machine Edition (ME)
software suite from Rockwell is made out of two components: FactoryTalk
View Studio is used to create and test HMIs, while FactoryTalk View ME
Station runs HMIs on a touch screen or PC.

T
i1l
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Table 1: HMI files provided.

File name (runtime) Controller Terminal
3530MLXPVP600C.mer MicroLogix PanelView Plus 600
3530MLXPVP1000.mer MicroLogix PanelView Plus 1000
3530MLXPC.mer MicroLogix PC

3530CTLXPVP600C.mer

ControlLogix

PanelView Plus 600

3530CTLXPVP1000.mer

ControlLogix

PanelView Plus 1000

3530CTLXPC.mer

ControlLogix

PC

3530CMPLXPVP600C.mer

CompactLogix

PanelView Plus 600

3530CMPLXPVP1000.mer

CompactlLogix

PanelView Plus 1000

3530CMPLXPC.mer

CompactLogix

PC

3530F0X762_OPC.mer

Foxboro

PC

All the HMIs above are customizable. That is, using the FactoryTalk View Studio® HMI
design software, the user can modify the interface to address a particular need or
reflect a change in the system configuration (e.g. new IP addresses). Using that same
design software, a particularly motivated user could also create and test an entirely

new HMI from scratch.

T
Ui

Starting an HMI

! FactoryTalk View Studio is an optional software.

1. Turn on the touch screen (launch FactoryTalk View ME Station if you are using the
PC version). Select the Load Application [F1] button on the Start window (The

following figure).

© Festo Didactic
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FactoryTalk View ME Station

Current application:

Load Application
[F1]

Terminal Settings
[F4]

Exit
[F8]

Figure 5: Start window.

2. Choose the HMI application pertaining to your configuration and select the Load
[F2] button (click on the Open button if you are using the PC version). Select YES
[F7] when prompted if you want to replace the current communication
configuration (The following figure).

© Festo Didactic 17
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Replace Communications

Do you want to replace the terminal’s current communication
configuration with the application’s communication configuration?

Yes No
[F7] [F8]

Figure 6: Replace Communications.

3. Select Run Application [F2] on the Start window to launch the HMI.

Sharing controllers between teams

A single PLC may have to be shared between two teams for simultaneous work on
both sides of a workstation. Under these circumstances, if the Micrologix PLC is used,
the PID loop #1 can be assigned to team 1 and the PID loop #2 can be assigned to
team 2 for single-loop control.

If you are using the CompactLogix or the ControlLogix PLC, up to 8 loops can be
shared between the two teams, consequently expanding the number of achievable
control schemes — and the likelihood of having at least one variable wrongly
assigned! So please be extremely careful on how you assign the inputs and outputs of
the PLC to the different PID loops.

Finally, the Foxboro HMI allows management of up to eight PID loops via the server PC
if four devices are connected simultaneously.
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Screen Type Overview

g 15 min.
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This section presents the different window types present through the entire range of
human-machine interfaces developed by Festo Didactic. You will find that many
screens very similar, if not identical, across HMI versions.

Main screen

Every interface has a main screen that is the first screen that appears when you start
the interface. The following figure shows the simplest main screen: the MicroLogix
PVP600 interface.

Common to every main screen is a red button that takes you out of the application.
Touch screen versions display a "QUIT" button, whereas PC versions have the
standard "X" button in the top-left corner. Besides the exit button, each screen has a
series of buttons to access sub-menus. Some buttons are linked to a specific loop and
therefore, are often located on the PID Loop panel. For example, the Configuration
button above gives access to a configuration window for loop #1. Other buttons are
generic and are therefore located outside the loop panels. This is the case with the
Access PLC 1/0 button above that opens a window with information about all inputs
and outputs.

PID Loop #1

sP SP  50.00 %

MANUAL

Configuration

Loop Inputs
and Dutputs

QUIT

Figure 7: Main screen (MLX&PVP600).

One or two PID Loop panels can be displayed per main screen. In the preceding figure,
the panel for the loop #1 is on the left side of the screen and users are required to
press on the black rectangle to access the loop #2. With other HMIs however, the
choice can be given between multiple loops. This is the case in the following figure
where two panels can be selected between eight choices (green rectangles).

Finally, the PVP1000 and PC HMIs can display selected trends and process views. As
shown in the preceding figure, you just have to make a selection using the A and v
arrows and confirm your choice by pressing on the ¢ icon.

The following sections describe the various windows that can be accessed from the
main screen.
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Select the frame to display from these lists

SP, PY & CV Trend Process View
Loop #0 - SP,PY & CY Level
Loop 1 - 5P, P4 & CY Fliow
Loop #2 - 5P, PYW & CY Pressure

Laag #3 - 5P, PY & CY
Loog &4 - 5P, PY & W
Loop &5 - 5P, PY & W
Loogp & - 5P, PY & CY

PID Terms Trend

Loop #0 - PID Terms
Loop #1 - PID Terms
Loop #2 - PID Terms
Loop #3 - PID Terms
Loaop #4 - PID Terms
Loaop #5 - PID Terms
Loop #6 - PID Terms

Alarm Status Loop Quick Setup AC Drive #1

Alarm History Access PLC 1O AC Drive #2

14062010 2:59:41 PM  CLX_PVY¥ CLX - PID Loop #7 - PY Alarm

Figure 8: Choosing the PID loop (CMPLX&PVP1000).

Access PLC1/0

As its name suggests, the Access PLC I/O window informs you about the controller
inputs and outputs. These 1/0’s can be digital, analog, HART, or FOUNDATION
Fieldbus depending on your controller. the following figure shows the window for the
ControlLogix and PVP1000. Digital I/0’s, in green, are actuated (logic 1), whereas I/
O’s in red are not active (logic 0). Digital outputs can be triggered by pressing the
corresponding button. In this case, FOUNDATION Fieldbus 1/0’s can be accessed by
pressing the FIELDBUS button.
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FIELDBUS

Figure 9: Access PLC I/0 (CTLX&PVP1000).

Each standard (analog), HART, and FOUDATION Fieldbus data channel has a
dedicated sub-window that can be accessed by clicking on the matching button. For
example, The following figure illustrates a sub-window for an analog output with
status and scaling information accompanying the raw data.

Analog Output Configuration

Scaling
Low Signal Low Engineering

High Signal High Engineeting
Data
0.0000

HLimitAlarm

RampAlarm

CalFault

Card must be inhibited and then dnhibited
In arder for changes to be confirm.

Figure 10: Dedicated window for analog output #0 (CTLX&PVP1000).

HotANumber

wn
-
=]
—
w
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Configuration

Configuration of each PID loop is accomplished through one or multiple windows. The
following figure shows an example where most of the features are found on the same
window. But, regardless of the number of windows, the following elements must be
considered:

e Algorithm selection (e.g., velocity or position, derivative of PV or E, control
action)

e PID Gains
® PV, FF, and SP input assignment
e (Voutput assignment
Other controller-specific features and alarms can be accessed from the configuration

window(s). Refer to the user guide from the controller manufacturer for specific
information about particular parameters.

SP Input

PID Loop #1 Configuration

Controller [MIONE) | _ |
Gain (Ke) 0g Imput #1 ) og Input #1
alog Input ] Input #2
Reset min f
Time ¢Ti) : repeat

Rata .
Time (Td) ; - [
Feed )
Foreard : -% thias)

B il
Deadhand Loop Update Too Fast
gadban
Value - -% CV Upper Limit Alarm

CV Lower Limit Alarm
Setpoint Out of Range
©Y High Limit PV Out of Rangye

CW Lowy Lirnit :

Output = K

| —

1 diPV}} : Hon-Linear
Ey+ —[(Eidt+ Tp- b
( ]+T1.[( Jat+Tp dt onas Control CLOSE

Figure 11: Configuration of a loop (MLX&PVP1000).

-
=
=
=
=
=
=

= The Advanced Calculation button, when enabled, permits calculation of the
— individual P, I, and D terms for display in a trend. You may choose to disable
this function to increase the PLC performance, if necessary.

Configuration windows for the ControlLogix and CompactlLogix permit users to
visualize the entirety of the assigned I/Os through a screen called Monitor all
connections as shown in the following figure. This tool is helpful in avoiding confusion
when multiple PID loops are configured simultaneously. Additionally, all 1/0’s
assignments can be reset simultaneously using the RESET ALL button.
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Figure 12: Monitor all connections (CMPLX&PVP600.

Quick CONFIG

The Quick CONFIG window shown in the following figure is found on all PLC interfaces.
It is a simple alternative to opening a configuration window when only a change to the
setpoint or PID gains is required. The current setpoint and PID parameters can be
loaded, modified, and applied from this screen, all at once.

#1
SP : 0.00 %
Kc: 0.0

Ti : 0.0 min/rpt

Td : 0.00 min

[Hel\s B APPLY

CLOSE

Figure 13: Quick CONFIG.

Split-Range

The HMIs enable easy split-range configuration and visualization. With this function,
two or three different analog outputs are used to control a single process variable.
Each analog output operates on a different CV range of their respective PID loop.

In the example of the following figure, analog input#0 is the process variable (PV) and
the setpoint was manually set to 50%. The analog output 0 (AOO) of PID Loop#1
varies from 0% to 100% (Split-Point Range) when CV1 is between 0% and 50% (CV
Effective Range). Since CV1 is currently over 50%, AOQ is topped at 100%. The analog
output 1 (AO1) of PID Loop#2 varies between 0% and 100% when CV2 is
between 50% and 100% like now. Take note that the two loops need to be enabled,
in automatic mode, and configured to work properly.
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PID Leop #1 i Wi PID Loop #2 4 Wi
CV Effective

-. A, T ] c"rEnlem -. A, T ]
auromanic [l BT auromanc e T

Split-Point e | Split-Foint
o e

Setpoint (%) 100 - |

SP (%)= 50.00
PV (%)= 52.40
CV1 ()= 63.43
CV2 (%)= 63.44
AOD {%)=100.00
AO1 (%)= 26.54

150254 150314 E03M
—mm

Figure 14: Split-range (MLX&PVP1000).

Trends / Process View

The PVP1000 and PC HMIs have enough space to permit visualization of
one (PVP1000) or four (PC) trends or process views. The SP, PV & CV trend is depicted
in the following figure and the PID terms trend is shown in the second figure. In both
cases, you can change the time span by clicking on the 1 minute view button. Buttons
at the bottom permit navigation through the saved trend data. The third figure shows
the level process view.

m Loop #0 - SP, PV & CV
October 13, 2010

Time span

11:23:32

Move Left Home Pause End Move Right

Figure 15: SP, PV, and CV trend.
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Show Loop #0 - PID Terms

Values O 010

112441 17

11 1 1 1

Figure 16: PID terms trend.

LEVEL PROCESS DISPLAY
CONFIGURATION

Figure 17: Level process view.

Alarm Status / Alarm History

PVP1000 and PC HMIs contain alarm-management windows. Active alarms are
displayed on the Alarm Status window in the following figure. The Alarm History
window in the second figure presents both actual and past alarms.
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ALARM STATUS

Display
Mode

09/06/2010 11:29:18 AM

sil
aems A X A
Reset
sos ¥ v ¥

Figure 18: Alarm status (MLX&PVP1000).

ALARM HISTORY

18

Ack
Alarm
Ack
All

tir

Silence Alarm
Alarms Status
Clear Sort

All Alarms

Figure 19: Alarm history (MLX&PVP1000).
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AC Drive Control

Some ac drives provided with the training system can be controlled through Ethernet
and the interfaces take advantage of this fact as shown in the following figure.

For remote drive control to work properly, the drive must be set to the right IP
address (refer to Appendix A) and be parameterized accordingly.

i
il

PowerFlex Control

Figure 20: AC Drive control.

Data Logging (MicroLogix only)

The MicrolLogix Data Log Extract Utility (GetDatalLog.exe), available for free on
Rockwell’s website, makes it possible to extract the data collected on the MicroLogix
PLC with the help of the HMI window shown in the following figure.

Data Logging Configuration

PID Loop to Time Step :
Record : 2 50 ms

Figure 21: Data logging (MLX&PVP600).
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Exercise 3

Familiarization with your MicroLogix Interface

® 14 min. MicroLogix and PVP 600

The MicroLogix PLC interfaces are simpler than their CompactLogix and ControlLogix
counterparts. This is explained in part by the fact that this PLC offers only two PID
loops, one type of algorithm (PID instruction), and no HART or FOUNDATION Fieldbus
connectivity.

Refer to Rockwell Automation's Instruction Set Reference Manual for the
Micro-Logix PLC (1763-rm001) for further explanations on the different
instructions and parameters for MicroLogix PLCs.

i
il

The following figure shows the HMI structure for the PVP 600.

PID Loop #1 Configuration - PID Loop #1

SP  60.00 %

Loop Update
. min f Time - m ms

v: [ |

Td:[[000 min  Deachand

Value
A
(h}as) m %

MANUAL
CV High Limit : m % Configuration

oviowLimit: | 0| %
Loop Inputs
Loop lIO's Reset all PID loops

WO's configuration

SP : 0.00 %
1) Kc:0.0

(rone)
nalog Inpud #1 (N 0)
alog Input #2 (N 1)

Ti : 0.0 min/rpt

I

Td : 0.00 min (
Analog Outputs :
OUT L

Figure 22: HMI structure (MLX&PVP600).

The main window of this interface is shown in the following figure. It permits selection
of the PID Loop number (#1 or #2), SP, PV, CV, and mode (MANUAL/AUTOMATIC)
parameters by the touch of the corresponding rectangle. Selecting the QUIT button
closes the HMI program.
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PID Loop #1
e SP  50.00 %

MANUAL

Configuration

Loop Inputs
and Qutputs

QUIT

Figure 23: Main window (MLX&PVP 600).

The following windows can be accessed by selecting the corresponding button on the
main window.

Configuration

The control algorithm of the PID loop (#1 or #2) can be selected and the PID variables
and loop update time can be entered. A deadband or limits to the CV value can be
added here.

PID Loop #1 Configuration .-

Loop Update
- min { Time ; -
i - opbat

o I e O

CV High Limit : -%

CW Lowy Lirnit :

Figure 24: Configuration window (MLX&PVP 600).

Td

Loop Inputs and Outputs

The source or destination of the process variable (PV), control variable (CV), setpoint
(SP), and feedforward (FF) parameters for each loop are configurable. Select the PV &
CV or the SP & FF button to access the desired parameter list. Move up (A) or down
(v) to browse through each list and press when your choice is made. Press CLOSE to
return to the main window. Pressing Reset all PID loops I/Q's configuration sets PV
Input, CV Output, SP Input and FF Input of loop #1 and loop #2 to (none). A parameter
set to (none) is not assigned. PV and SP values set to (none) can be modified
individually from the main window.
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Loop IfO's Reset all PID loops
IfQ's configuration

P Input CY Cutput

Figure 25: Inputs and Outputs window - PV & CV (MLX&PVP 600).

Loop IfO's Reset all PID loops
SP Input ; I0's configuration

FF input:

Figure 26: Inputs and Outputs window - SP & FF (MLX&PVP 600).

Data Logging

The MicrolLogix Data Log Extract Utility (GetDatalLog.exe), available for free on
Rockwell's website, makes it possible to extract the data collected on the MicroLogix
PLC through this configuration window.

Data Logging Configuration

PID Loop to Time Step :
Record : 2 50 ms

Time available : 4m19=
RECORD | CLOSE

Figure 27: Data Logging window (ML&PVP 600).

Access PLC1/0

Red rectangles indicate digital inputs and outputs in the off (0) state, while green
rectangles indicate I/Os in the on (1) state. Analog input and output values are also
displayed in this window in their scaled and unscaled form. Outputs can be modified
if they are not assigned in the PLC Program.
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Digital Inputs :

Digital Outputs: 0

cutT 0 W 0 0 Change Scaled
QT 0 Un L Yalue
ouT 1 & [10-1 -0 Change Scaled
QuT1 U Yl Value

Figure 28: Access PLC 1/0 window (MLX&PVP 600).

Quick CONFIG

The current setpoint and PID parameters can be loaded, modified, and applied from
the Quick CONFIG window, all at once.

#1
SP:0.00 %
Kc: 0.0

Ti : 0.0 min/rpt

Td : 0.00 min

Hel\sl s APPLY

CLOSE

Figure 29: Quick CONFIG window (MLX&PVP 600).

Drive PowerFlex 40

One pump drive can be controlled by the HMI if its IP address is 192.168.2.50 and it
is set for Ethernet control.

Split-Range Fct
The Split-Range Function is divided into three windows. Two analog outputs are used

to control a single process variable. Each analog output operates on a different CV
range.

MicroLogix and PVP 1000

The following figure shows the HMI structure for the PVP 1000.
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DISPLAY
CONFIGURATION

PLC Inputs and Dutpet

Digital laputs =

Digital Outputs :
1 0 T - §

Asalog bnputs :

MicroLogix 1108 PLC

< PID Leep #1 Contguration

/ B el B T TS

/ Gunin) | 1B

ety TRRNE g

T 1. BT i
ros, [RBT% ot
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Cantrol Actien : E=SP PV ]

Lealonl

Select the frarms to drsplay froeh thesa bsfs
Trand y :
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Dwadtse e
provind] 121 £

Dt iy Olsabled

BROGZ0 112908 AN

Figure 30: HMI structure (MLX&PVP1000).

The main window of this interface is shown in the following figure. The first thing we
notice is that the two loop control panels are displayed simultaneously. The Data
Logging, Access PLC 1/0, and Quick CONFIG windows are identical to the PanelView
Plus 600 version. However, the Configuration and Split-Range Function windows are
somewhat different. In addition, two new windows are accessible: Alarm Status, and
Alarm History.
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MicroLeogix 1100 PLC

Select the frame to display from these lists
Trend

oop #1 - 5P, PV & CY

Process View

evel

SF  50.00 %

MANUAL MANUAL

Configuration ||| Configuration

Figure 31: Main window (MLX&PVP 1000).

Configuration

The Configuration window shown in the following figure combines the Configuration,
Loop Inputs and Outputs windows from the PVP 600 interface and shows the status
of five alarms.

PID Terms advanced calculation in the Configuration window must be
activated to display the PID Terms trends correctly.

s
Uit
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PID Loop #1 Configuration P Input © FF input: SF Input:
Controller (none)
Gain (Kc) :

Feset min [
Tirme {Tiy : - repeat
Rate )
Time (Td) ; -'””'n
Feed )
Forwarg: | D00 % (aias)

e Uﬁsna;% -ms Alarms :
Deadband Loop Update Too Fast
Value : - % CV Upper Limit Alarm

CV Lower Limit Alarm
Setpoint Out of Range

C¥ High Limit : PV Out of Range

CW Low Limit %

=K 1 _a‘[PI’)] : Non-Linear
Output LC[{E} + I"]»[ (Eydi+Tg | hias Comtral CLOSE

Figure 32: Configuration window (MLX&PVP 1000).

Split-Range Function
The following figure shows a Split-Range Function window where two analog outputs

are used to control a single process variable. Each analog output operates on a
different CV range.

© Festo Didactic 35



Exercise 3 — Familiarization with your MicroLogix Interface

Enabled |P'D Loop #1 i, M Enabled |P|D Loop #1 Max
CV Effective CV Effective
MAN Range (%) I I I Range (%) I 0.0 I 100.0

Split-Paint Split-Paint
Configuration Range (%) I Configuration Range (%) 50.0 I 100.0

SP PY AOD

Setpoint (%)

SP (%)= 50.00

11: 1 11:24:46

Split-Range Functien Disabled

Figure 33: Split-Range Function window (MLX&PVP 1000).

Alarm Status / Alarm History

Active and past alarms are managed from the Alarm Status and Alarm History
windows shown in the following two figures.

ALARM STATUS 09/06/2010 11:29:18 AM

sil
aems A X A
Reset
sas ¥ ¥ W

Display
Mode

Figure 34: Alarm Status (MLX&PVP 1000).
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ALARM HISTORY

rrm tiry

Ack Silence Alarm
Alarm = Alarms Status

Ack Clear Sort
All All Alarms

Figure 35: Alarm History (MLX&PVP 1000).

Micrologix and PC

The PC version, shown in the following figure, is quite similar to that of the PVP 1000;
however, in this version, four displays (trends and process views) can be shown
simultaneously.

If you don’t see the whole window as shown in the preceding figure, the
resolution of your monitor needs to be adjusted. The HMI is designed for 1280
X 1024 screens. You can also use the interface for the PanelView Plus 1000
on your PC instead, if you prefer.

PYYTYYS
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Select the frame to display from these lists Select the frame to display from these lists

Trend Process View

Trend Process View
Loop #1 - SP, P & CV (1 min) Level Loop #1 - SF, Py & CV (1 mir) Level
Loop #2 - SP, PY & CV (1 min) Flow Loop #2 - SP, PV & CV (1 mi) Flow
Loap #1 - PID Terms (1 min) Pressure Loop #1 - PID Terms (1 min) Pressure

Loop #2 - PID Terms (1 min)
Loop #1 - 5P, PY & CY (5 min)
Loop #2 - 3P, PY & CY (5 min)
Loop #1 - PID Terms (3 min)
Laap #2 - PID Tarms (5 min)

A V¥V Open

A V¥ Open

Select the frame to display from these lists

Trend

Process Yiew Trend Process View
Loop #1 - SP, P & CV (1 min) Level Loop #1 - SF, Py & CV (1 mir) Level
Loop #2 - SP, PY & CV (1 min) Flow Loop #2 - SP, PV & CV (1 mir) Flow
Loop #1 - PID Terms (1 min) Pressure Loop #1 - PID Terms (1 min) Pressure

Loop #2 - PID Terms (1 min)
Loop #1 - 3P, PY & CY (5 min)
Loop #2 - 3P, PY & CY (5 min)
Laap #1 - PID Tarms (5 min)
Loop #2 - PID Terms (5 min)

A V¥V Open

38

A V¥ Open

Loop #2 - PID Terms (1 min)

Loop #1

- P, P & CV (5 min)

Loop #2 - SF, PY & CV (5 min)

Loop #1

- PID Terms (5 min)

Loop #2 - PID Terms (5 min)

A

Loop #2
Loop #1
Loop #2
Loop #1
Loop #2

A

¥  Open

Select the frame to display from these lists

- PID Terms (1 min)
-SP,PY & CV (5 min)
-SP,PY & GV (5 min)
- PID Terms (5 min)
_PID Terms (5 min)

¥  Open

A V¥V Open

Etrar

Configuration

A ¥V Open

Errar

Configuration

Split-Range
Function

I Alarm Status |Alarm Historvl Data LogginI Acce;; FLE gk

CONFIG

Figure 36: HMI main screen (MLX&PC).
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Familiarization with your CompactLogix Interface

g 14 min.

© Festo Didactic

CompactLogix and PVP 600

The CompactLogix is more powerful than the MicroLogix PLC. Among other things, it
permits

e control of up to eight loops

e velocity and position PID algorithms
® acdrive control

e FOUNDATION Fieldbus connectivity

However, the CompactLogix lacks HART 1/0Os. For this reason, a ControlLogix must be
used if you absolutely need HART connectivity.

i

— Refer to Rockwell Automation’s Logix5000 Controllers General Instructions

—  (1756-rm003) and Logix5000 Controllers Process Control and Drives
Instructions (1756-rm006) for further explanations on the different
instructions and parameters for CompactLogix and ControlLogix PLCs.

The following figure shows the HMI structure for the PVP 600.
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Analog, Input FFE Comfiguratien

Digital Inpuss 3 Digétal Qutputs
o1
4|5

a.;-».w |

mmn

:J =

CLOSE

S—1 b@——““‘*ﬁ_.zhm———“*‘rdlrl

40

Figure 37: HMI structure (CMPLX&PVP600).

The CompactlLogix PLC has eight analog inputs and eight analog outputs and
therefore, eight PID loops as shown in the following figure. But since the space on the
PVP 600 is limited only one of the eight loops can be viewed at once (the second
figure).

| | Access PLC IO

| I Gluick CONFIG
AC Drive = AC Drive

| | #1 H2

| | QuIT

Figure 38: Select PID Loop (CMPLX&PVP 600).
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PID Loop #0 19}
SP

SP: 0.00

Access PLC /O

Quick CONFIG

AL U | AC Drive || AC Drive
#1 #2

Current hode :
Manual

CONFIG QUIT

Figure 39: Main window — PID Loop #0 (CMPLX&PVP 600).

To return to PID loop selection, select the PID Loop #_ rectangle on top.

i
i

The following windows can be accessed directly by selecting the corresponding
button on the main window.

Configuration

The control algorithm of the PID loop can be selected and the PID variables and
sampling time can be entered on the first configuration window shown in the
following figure. Use the arrows at the bottom to switch to the second (the second
figure) and third (the third figure) configuration windows. Select the top middle
button in any of the three windows to switch between POSITION FORM and VELOCITY
FORM.

Loop #0 POSITION FORM -

k! 0.2000  E=SP-PV Der.: Error
Ti: 0.1000  pependent | Smooth Off
Td: 0.0000 Bias Back Calc. Off

FF: 0.0 %

Sampling Time:  ZC Deadband:

10 ms p.oopp  Reinitialize

Switch View : ‘ b

Figure 40: Configuration window — part 1 (CMPLX&PVP 600).
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Loop #0 POSITION FORM -

Operation Mode MANUAL

Current Mode : AUTO
Manual
CASCADE
Ratio : CASCADE
0.5000 RATIO

Switch View : ‘ ’

Figure 41: Configuration window — part 2 (CMPLX&PVP 600).

Loop #0  POSITION FORM -

PID Status :

PV low alarm

Switch View : ‘ ’

Figure 42: Configuration window — part 3 (CMPLX&PVP 600).

Loop Inputs and Outputs

The source or destination of the process variable (PV), control variable (CV),
setpoint (SP) and feedforward (FF) parameters can be chosen for each loop by clicking
on the small I/0 button of the selected PID loop control panel on the main window.
Select the PV & CV, the SP, or the FF button to access the desired parameter list (see
the following three figures). Move up (A) or down (¥) to browse through the list and
press <0 when your choice is made. Press CLOSE to return to the main window. Press
Monitor All Connections to access a table where all loop links are shown (fourth
figure). Pressing RESET ALL sets PV, CV, SPa, SPc and FF of all loops to (none). A
parameter set to (none) is not assigned.
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Loop #0 IfC's Monitor All Connections
P input:
[none)
An. Input #0
A0, Input #1 PV & CVW
An. Input #2
An. Input #3 SP
CW output:
[none) FF
A, Output 20
An. Cutput #1
A, Cutput ¥2
An. Output #3 CLOSE

Figure 43: Inputs and Outputs window - PV & CV (CMPLX&PVP 600).

Loop #0 liO's Monitor All Connections

SP (Automatic Mode);

[none)

An. Input #0
An. Input #1
An. Input #2
An. Input #3

SP {CascadeRatio) Mode:

SP fram Loop##l
SP fram Loops#2
SP from Loop#3

SP from Loop#d
SP from Loop#s CLOSE

'u
<
o
0
<

M
M

Figure 44: Inputs and Outputs window - SP (CMPLX&PVP 600).

Loop #0 IfC''s Monitor All Connections

FF input (%) PV & CV
[none)
Analog Input #0 SP

Aralog Input #1
Analog Input 22
Analog Input #3 FF

CLOSE

Figure 45: Inputs and Outputs window - FF (CMPLX&PVP 600).

43



44

Exercise 4 — Familiarization with your CompactLogix Interface

Figure 46: Monitor All Connections (CMPLX&PVP 600).

Access PLCI1/0

Red rectangles indicate digital inputs and outputs in the off (0) state, while green
rectangles indicate 1/Os in the on (1) state. Analog (see the following figure) and
FOUNDATION Fieldbus (see the second following figure) 10 status and data can be
accessed by clicking on the corresponding grey rectangle.

Digital Inputs Digital Outputs
v 0|1]|2]|3
415(6 |7
Access analog input Analog Input Channel Analog Output C
channel0

Switch to FOUNDATION " lkasuEis
Fieldbus |1O’s

Figure 47: Access PLC 1/0 window (CMPLX&PVP 600).

Digital Outputs

112 |3
41516 |7
Access
Analog Input FFB Analog Output FFB FQUNDATION
Fieldbus output
01|23y channel 3

Switch to analog 10's —

Figure 48: FF Access PLC 1/0 window (CMPLX&PVP 600).
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© Festo Didactic

Analog Input Channel Configuration

Status Data

500.0000

Figure 49: Analog Input Channel Configuration (CMPLX&PVP 600).

Analog Input FFB Configuration

Status
WindupH

InitPrimary
Initializing

Init. FaultState

Figure 50: FF Input Channel Configuration (CMPLX&PVP 600).

Analog Qutput Channel Configuration

Figure 51: Analog Output Channel Configuration (CMPLX&PVP 600).

Analog Output FFB Configuration

Status

Figure 52: FF Qutput Channel Configuration (CMPLX&PVP 600).
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Exercise 4 — Familiarization with your CompactLogix Interface

Quick CONFIG

The current setpoint and PID parameters can be loaded, modified, and applied from
the Quick CONFIG window, all at once.

PID Loop

Setpoint : 50.00
P Gain : 1.000
| Gain : 0.200
D Gain : 0.000

CLOSE

Figure 53: Quick CONFIG window (CMPLX&PVP 600).

AC Drive #1 and #2

Two pump drives can be controlled by the HMI if they have the right IP address and
are set for Ethernet control.

PowerFlex Control

Figure 54: AC Drive #1 (CMPLX&PVP 600).

CompactLogix and PVP 1000

The following figure shows the HMI structure for the PVP 1000.
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w VELOCITY ALGORITHI
e e 1o switch)
L 00000 fmin CF, =CY+ K AF —-..1, T I
pa 00000 min ’
FeedFw masy 0B%  Curront Made - CASCADE | Mt

— froie nuto | wains | SEESE MRS ’
It OV LE )

ALARM STATUS. OGN 41022 P Initialize OV Loop inputs and Outputs
e nmms Sumping Fencs wm " !

Tnager Ou AT Meisage
Emrger 150 * erge CosnlAton: E=SPRY

EgustanFom  indspendant

Desatve Tom Firnr

Pop. Tom

G Ervaeng

¥ Tratiing £

e

B
| PAD Tarms Trend
| Mo a0 PO Teeme
| | haeei - P

FIELDBUS e ———

Figure 55: HMI structure (CMPLX&PVP1000).

The main window of this interface is shown in the following figure. The first difference
with the PVP 600 interface we notice is that two loop control panels are displayed
simultaneously. Loop Quick Setup is identical to the PanelView Plus 600 Quick
CONFIG version. Access PLC 1/0, AC Drive #1, and AC Drive #2 remain similar. On the
other hand, the Configuration window is more complex. Finally, Alarm Status and
Alarm History are new windows available with this version.
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48

Select the frame to display from these lists

SP, PY & CV Trend Process View
Loop #0 - SP,PY & CY Level
Loop 1 - 5P, P4 & CY Fliow
Loop #2 - 5P, PYW & CY Pressure

Laag #3 - 5P, PY & CY
Loog &4 - 5P, PY & W
Loop &5 - 5P, PY & W
Loogp & - 5P, PY & CY

PID Terms Trend

Loop #0 - PID Terms
Loop #1 - PID Terms
Loop #2 - PID Terms
Loop #3 - PID Terms
Loaop #4 - PID Terms
Loaop #5 - PID Terms
Loop #6 - PID Terms

Alarm Status Loop Quick Setup AC Drive #1

Alarm History Access PLC 1O AC Drive #2

14062010 2:59:41 PM  CLX_PVY¥ CLX - PID Loop #7 - PY Alarm

Figure 56: Main window (CMPLX&PVP 1000).

Configuration

The window shown in the following figure combines the Configuration, Loop Inputs
and Outputs windows from the PVP 600 interface. The sub-windows in the following
four figures are accessed via the buttons at the bottom. They permit loop alarms
management as well as ratio, non-linear, and split-range control configuration.
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Exercise 4 — Familiarization with your CompactLogix Interface

PID Configuration Loop #0

Kp: 0.0000
Ki: 0.0000 /min
Fad: 0.0000 min
Feed Fwd. (hias): 0.0 %
Initial G4 0.0000
Initialize CV
Sampling Period: 10 ms
Contral Action: E=SP-PVY
Equation Form:  Independent
Drerivative Term: Error
Prop. Term: PV
Detiv. Smoothing: Off
Py Tracking SP: Off
Z Deadband: 0.0000

Loon 1O’ Alarms / Instruction
pl Ratio Faults

VELOCITY ALGORITHM PID Enabled Advanced Calculation
{Press to switch) Enahled
Y E -2E_+E_,
V. =V, + K, AE+ 20 g 0k, Ze = 2Em * By
60 At
Current Mode : CASCADE  HNot Using
Manual L) L RATIO Ratio

Loop Inputs and Outputs

Monitor All Connections

P input: CY output: SP (Automatic Mode):
[nonel [none) [none)
An. Input #0 An. Cutput #0 An. Input #0
An. Input #1 An, Output #1 An. Input #1
An.Input #2 An. Output #2 An. Input #2
An. Input £3 A, Output #3 An. Input #3
A Input #4 An. Cutput #4 An. Input #4
An. Input #5 An. Cutput #5 An. Input #5
FF input (%) SF (Cascade/Ratio) Mode:
[none] SP from Loop#l

Analog Input £0
Analog Input #1
Analog Input #2
Analog Input 23

SP from Loop#2
5P from Loop#3
SP from Loopdd
SP from Loop#s
Non-Linear Split-Range
N CLOSE
Control Function #0

Figure 57: Configuration window — Loop 1/0 (CMPLX&PVP 1000).

PID Configuration Loop #0

Kp: 0.0000
Ki: 0.0000 /min
kod: 0.0000 min
Feed Fwd. (bias): 0.0 %
Initial C: 0.0000
Initialize CV

Sampling Period: 10 ms
Caontral Action: E=SP-PV
Equation Form:  Independent
Detivative Term: Error
Prop. Term: PV
Dreriv. Srmoothing: 0Off

Py Tracking SP: Off

Loop 1/0's Alarms / Instruction
ph Ratio Faults

VELOCITY ALG(.)RITHM PID Enabled Advanced Calculation
{Press to switch) Enabled
OV, =CV,_, + KPJE+%EM+ 60K, £ 'H; i
CascDE| st
PID Ratio: PV Rate of Change Alarms:
Ratio HLimit: 2.0000 Positive: 0.0000 /s
Ratio LLimit: 0.1000 Megative: 0.0000 /s
Ratio: 0.5000 Period: 0.0000 s
PV Alarms: Deviation Alarms:
HH Limit: 100.0000 HH Limit: 0.0000
H Lirnit: 100.0000 H Lirnit: 0.0000
L Limit: 0.0000 L Limit: 0.0000
LL Limit: 0.0000 LL Lirmit: 0.0000
Deadband: 0.0000 Deadband: 0.0000

Non-Linear
Control

SplitRange
Function #0

CLOSE

Figure 58: Configuration window — Alarms/Ratio (CMPLX&PVP 1000).
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Exercise 4 — Familiarization with your CompactLogix Interface

PID Configuration Loop #0  yE( 0CITY ALGORITHM | -
K 0.0000 (Press to switch)
I i ’ =2 Y

K ~ 00000 fmin v, =C7, +I€PAE+%EA:+GDK.J Lo the E;”w

Kd: I 0.0000 min

Feed Fwd. (hias): I 0.0 % Current Mode : CASCADE Mot Using

Manual AUTO | RATIO | Ratio

Initial C: I 0.0000

Initialize CV | PID Instruction Data :

Dev HHigh Alarm
Dev High Alarm

Sampling Petiod:

Contral Action: E=SP-PV

i

Equation Form:  Independent
Derivative Term: Error

Frop. Term: PY

]

Deriv. Srmoothing: Off

Py Tracking SF: O

o Alarms / Instruction | Non-Linear SplitRange
U ADE Control Function #0 elbpEls

Figure 59: Configuration window —Instruction Faults (CMPLX&PVP 1000).

|

PID Configuration Loop #0 v ociTy ALGORITHM |-

Kp: 0.0000 (Press to switch)
I i ‘ -2 .
K © 0.0000 /min v, =C,, +KP£.E+%EA:+6DK.J S PR E;J“Eﬂ
Kd: I 0.0000 min
Feed Fwd. (hias): I 0.0 % Current Mode : AUTO CASCADE Mot U§ing
Manual RATIO Ratio
Initial CW: I 0.0000

Initialize CW
Sarnpling Period: 10 ms Non-Linear Function _I _I

Equation Form:  Independent

&

High

Derivative Term: Error

]

Frop. Term: 1Y

Deriv. Smoothing: Off

P Tracking SP: Off

e Alarms / Instruction §Non-Linear Split-Range

Figure 60: Configuration window — Non-Linear Control (CMPLX&PVP 1000).

|
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Exercise 4 — Familiarization with your CompactLogix Interface

PID Loop #0 Enahled PID Loop #1 Enahled PID Loop #2 Enahled
Ty e | o e o ey
CV Effective . Min Max CY Effective . Min Max Y Effective | Min Max

Range | 0.0 % 100.0 % Range | 0.0 % 100.0 % Range | 0.0 % 100.0 %
Split Point | Min Max Split Point | Min Max Split Point | Min Max
Range | 0.0 % 100.0 % Range | 0.0 % 100.0 % Range | 0.0 % 100.0 %
Analog Output (A0 #0 Analog Output (A0 #1 Analog Output (A0 #2
P PY AOD AD 1 minute view
P (.0 %
P [ "a
0= 0.0 %
[.0 3
(.0 %
ADD= 0.0 %
A0 (.0 %
A [.0
PV = Analog _
Input #0 SP =500 % Move Left | Home Pause End Maove Right
Split-Range Function #0 Disabled 0

Figure 61: Configuration window — Split-Range Function (CMPLX&PVP 1000).

Alarm Status / Alarm History

Active and past alarms are managed from the windows in the following two figures.

ALARM STATUS 14/06/2010 4:10:22 PM

[ R R

sil
Aams A R A
Reset
sas ¥ ¥ W

Display
Mode

Figure 62: Alarm Status (CMPLX&PVP 1000).
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Exercise 4 — Familiarization with your CompactLogix Interface

ALARM HISTORY

ululutiBidudabidid

tirme
41 PM
A1 PM
Pl
Phd
Phd
P
P
P
P

9 Phl

9 Phl

9 P

9 P

9 PR

9 PR

9 Phl

9 Phl

9 PRl

Ack
Alarm

Ack
All

ime

FID Loop
FID Loop
FID Loop #

Silence Alarm
Alarms Status

Clear Sort
All Alarms

Figure 63: Alarm History (CMPLX&PVP 1000).

Access PLC1/O0.

Red rectangles indicate digital inputs and outputs in the off (0) state, while green
rectangles indicate 1/Os in the on (1) state. Analog (the following figure) and
FOUNDATION Fieldbus (the second following figure) 10 status and data can also be
accessed by clicking on the corresponding grey rectangle.

52
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Exercise 4 — Familiarization with your CompactLogix Interface

Access analog
input channel 0

© Festo Didactic

1

9

1
9

2183142 |2 (8 | ¥
10 |11 |12 |13 (14 (15

Switch to

FOUNDATION
/ Fieldbus |1O's

FIELDBUS

Figure 64: Access PLC 1/0 window (CMPLX&PVP 1000).

2|13 (4|5 |6 7
10 1 12 13 14 15

J_ Switch to analog 10's

ANALOG

Access FOUNDATION
Fieldbus output channel 7

CLOSE

Figure 65: FF Access PLC |/0 window (CMPLX&PVP 1000).
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54

Status

1
ane

Data
-500.0000

CLOSE

Figure 66: Analog Input Channel Configuration (CMPLX&PVP 1000).

Analog Input FFB Configuration

Status Raw Data
: 0.0486

WinduplL

InitPrimary

Init. FaultState

Figure 67: FF Input Channel Configuration (CMPLX&PVP 1000).

Status

Data
0.0000

CLOSE

Figure 68: Analog Output Channel Configuration (CMPLX&PVP 1000).
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© Festo Didactic

Analog Output FFB Configuration

Figure 69: FF Output Channel Configuration (CMPLX&PVP 1000).

CompactLogix and PC

The PC version, shown in the following figure, is quite similar to that of the PVP 1000;
however, in this version, four displays (trends and process views) can be shown
simultaneously.

If you don’t see the whole window as shown in the following figure, the
resolution of your monitor needs to be adjusted. The HMI is designed for 1280
X 1024 screens. You can also use the interface for the PanelView Plus 1000
on your PC instead, if you prefer.

i
JifH
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Exercise 4 — Familiarization with your CompactLogix Interface

= Lab-Volt Industrial Process Control Training System (CompactLogix) - CLX_Main

Selectthe frame to display from these lists

SP, PV & CV Trend Process View

Laop #0 - 5P, PV & C (1min) Level
Loop #1 - 5P, PY & CW (1min) Fliw
Loop #2-SPPY & CY (1min) Pressure

Loop #3 - SF, FY & CY (1min)
Loop #4 - SF, PY & CY (1min)
Loop #5 - SF, PY & C¥ (1min)
Loop #6 - SF, PY & CW (1min)

PID Terms Trend

Laop #0 - PID Terms (1 min)
Loop #1 - PID Terms (1 min)
Loop #2 - PID Terms (1 min)
Loop #3 - PID Terms (1 min)
Laop #4 - PID Terms (1 min)
Loop #5 - PID Terms (1 min)
Loop #6 - PID Terms (1 min)

Select the frame to display from these lists

SP, PV & CV Trend Process View

Loop #0 - SP, PY & CY (1min) Level
Loop #1 - 5P, PV & CY (1min) Flowe
Loop #2-SP,PY &C¥ (Imin) | | | Pressure

Loop #3 - P, PY & CY (1min)
Loop #4 - P, PY & CY (1min)
Loop #5 - 5F, PV & C¥ (1min)
Loop #6 - 5F, PY & CY (1min)

PID Terms Trend

Loop #0 - PID Terms (1 min)
Loop #1 - PID Terms (1 min)
Loop #2 - PID Terms (1 min)
Laop #3 - PID Terms (1 min)
Loop #4 - PID Terms (1 min)
Loop #3 - PID Terms (1 min)
Loop #6 - PID Terms (1 min)

14/06/2010 4:34:27 PM  CLX_Emergency CLX - Emergency Button has been pressed
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Select a loop
control panel

Selectthe frame to display from these lists

SP, PV & CV Trend Process View

Laop #0 - SP, PV & CV (1min) Level
Loog #1 - 5P PYW & CW (1min) Flirsy
Loop #2 - SP PY & CV (1min) Pressure

Loop #3 - SF, FY & CV (1min)
Loop #4 - SF, PY & CV (1imin)
Loop #5 - 5P, FY & CV (1imin)
Loop #5 - SF, FY & CV (1min)

PID Terms Trend

Laop #0 - PID Terms (1 min)
Loog #1 - PID Terms (1 min)
Loop #2 - PID Terms (1 min)
Loop #3 - PID Terms (1 min)
Laop #4 - PID Terms (1 min)
Loop #5 - PID Terms (1 min)
Loop #6 - PID Terms (1 min)

Select a loop
control panel

Select the frame to display from these lists

SP, PV & CV Trend

Loop #0- SF, FY & CV (1min)
Loop #1 - SF, FY & CV (1min)
Loop #2 - SP, PV & CV (1min)
Loop #3 - SP, PV & €V (1min)
Loop #4 - SP, PY & CV (1min)
Loop #5 - SF, FY & CV (1min)
Loop #5 - SF, FY & CV (1min)

Process View
Level

Flow

Pressure

PID Terms Trend

Loop #0 - PID Terms (1 min1
Loop #1 - PID Terms (1 min)
Loop #2 - PID Terms (1 min)
Laop #3 - PID Terms (1 min)
Loop #4 - PID Terms (1 min)
Loop #5 - PID Terms (1 min)
Loop #6 - PID Terms (1 min)

Access PLC
[1e]

Alarm
Status

Loop Quick

Setup AC Drive #1

(D | AC Drive #2

History

Figure 70: HMI main screen (CMPLX&PC).
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Exercise 5

Familiarization with your ControlLogix Interface

7 min.

© Festo Didactic

ControlLogix interfaces resemble those for CompactLogix because both PLCs offer 8
PID loops. However, the two PLCs have dissimilar digital outputs (16 dc outputs for
the CompactlLogix, 8 relay outputs for the ControlLogix). The ControlLogix is also the
only one to use HART. These differences are reflected in the HMIs Access PLC 1/0
menus discussed in this section. Refer to this section on the CompactlLogix for
information about the other HMI menus.

For details about the HART protocol and how to connect your field devices,
please refer to the HART Device Configuration manual (P/N 86050-00).

T
JIiH

ControlLogix and PVP 600

The following figure shows the HMI structure for the PVP 600.

Refer to Rockwell Automation’s Logix5000 Controllers General Instructions
(1756-rm003) and Logix5000 Controllers Process Control and Drives
Instructions (1756-rm006) for further explanations on the different
instructions and parameters for CompactLogix and ControlLogix PLCs.

i
it
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naleg Inpet FED Configasation

Bigital Cutpes
1123
5|6|7

Analsg inpul FFE Analag utput FFR

Dightal Dunpas. Digital Inpuss Degnal Dutpuss.
3 0123
i -~ -~ 7 4|5|6|7
Anaiag Input Channal HART Inpst Charsal | Wt a3 Output Channel FART Dutput Channat |
ety D1 |2/300(1|2|3] 0|12 380(1|2|3
] | | s jree | ! : [
"u:‘m - Ll T h . ] ¢ 415 |6 | T R4 S5 |7 45|67 6|7
, 1
Aoy et 10
Arving rud 1
Aewiog gt £
Aring gt 2

- ~ :
el

Operation Mods gy | PID Status :
Cuneraiode: [ AETG) |
Mars
CASCADE
ks = CASCADE |
0500 RATIO Pt s

srver: (| [ R — e 4> B e

Figure 71: HMI structure (CTLX&PVP600).

The following two figures show the menu displayed when the Access PLC I/O button is
selected on the main menu of the PVP 600 HMI. To switch between analog input and
analog output, select the black button in the lower left corner. Press the FIELDBUS
button to access FOUNDATION Fieldbus input and output channels.

Digital Inputs Digital Outputs

0 1|2 3
4|5 6|7

Analog Input Channel HART Input Channel

0/1:2 3 70/1/2|3
4 '5 6 774,567

Switch to Outputs FIELDBUS | CLOSE

Figure 72: PLC /O window, analog inputs (CTLX&PVP 600).
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Exercise 5 — Familiarization with your ControlLogix Interface

Digital Inputs Digital Outputs

01|23
4 |56 |7

Analog Input FFB Analog Output FFB

ANALOG CLOSE

Figure 73: PLC I/0O window, analog outputs (CTLX&PVP 600).

Each Analog Input Channel window displays scaling options, faults status, and the
actual value for the given channel as shown in the following figure.

Status

Scaling
Lowe Signal Lowe Engineering

High Signal High Engineeting

Figure 74: Analog Input Channel window (CTLX&PVP 600).

Additional information obtained through HART communication and pertaining to each
analog input is displayed on four different windows (see the following four figures).
Use the arrows to switch between windows.

Status =10

Manufacturer=17 Endrass+Hauser
Device Typa =24
Freamble=3

Transducer Spec Revision= 21
Software Revision = 55
Hardware Revision = 80
Device ID= 5909127

Tag=

Descriptar =

Date = 2004-5-20

Bl -

Figure 75: HART Input Channel window — part 1 (CTLX&PVP 600).
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Exercise 5 — Familiarization with your ControlLogix Interface

I— I— CLOSE

Figure 76: ControlLogix and PVP 600.

I— I— CLOSE

Figure 77: HART Input Channel window — part 3 (CTLX&PVP 600).

I— I— CLOSE

Figure 78: HART Input Channel window — part 4 (CTLX&PVP 600).

Equivalent information (analog and HART data) can be accessed for each analog
output as shown in the following five figures.
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Exercise 5 — Familiarization with your ControlLogix Interface

Status

| l'.l H ald
ult
otAMumber

Figure 79: Analog Output Channel window (CTLX&PVP 600).

I— I— CLOSE

Figure 80: HART Output Channel window — part 1 (CTLX&PVP 600).

I— I— CLOSE

Figure 81: HART Output Channel window — part 1 (CTLX&PVP 600).
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Exercise 5 — Familiarization with your ControlLogix Interface

Figure 82: HART Output Channel window — part 3 (CTLX&PVP 600).

Figure 83: HART Output Channel window — part 4 (CTLX&PVP 600).

FOUNDATION Fieldbus inputs and outputs configuration windows are shown in the
following two figures.

Analog Input FFB Configuration

WindupH

WinduplL

InitFrimary

Init. FaultState

Figure 84: FF input Channel window (CTLX&PVP 600).
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Exercise 5 — Familiarization with your ControlLogix Interface

Analog Output FFB #0
Status Data
0.0000
CQuality :
3 Good Casc.

SubStatus : 0

CLOSE

Figure 85: FF output Channel window (CTLX&PVP 600).

ControlLogix and PVP 1000

The following figure shows the HMI structure for the PVP 1000.

FID Loop 80 |
P

50000

100090 nin
K 05090 min
Foed P (bt} (1LY
i OV 00000

Indilalize CV

Sarngsbeg Parisd Wan
Coefrol Ackon E=PV.SP
Equizen Fiem  ndegamdsnt

Prog. Term Exren

Daratvn Toem: v

D Bmoating ot

- t P Tracineg S
; 26 Geagbang

ALARM HISTORY
B Ak Sme M

Dymamic Variables (Vabse __{Statsf)
Py=oomn  ma

SV = 00000 *

TV = 00000 el

PV = 0.0000 *

Hofwins Fvinion =
Hanowass Fivisien = 8
0 i0= 7150040
Tagn
Darscnptor s
Oate = JO3T-8-24
il s samshy Humsier = 130994

i {
Loop Quick Setup | AC Drive 81

AecessPLCUD  AC Orives2

AMIOB0I0HETIS A ELIXC VD ELX . PID Leop ¥ - P dleem
Analoy Input Configusation i |

Figure 86: HMI structure (CTLX&PVP1000).
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Exercise 5 — Familiarization with your ControlLogix Interface

The following figure shows the menu displayed when the Access PLC I/O button is
selected on the main menu of the PVP 1000 HMI. The greater window area permits
the display of all analog input and analog output access buttons and the use of only
one window per HART channel. The menu for FOUNDATION Fieldbus is shown in the
second figure.

Switch to

FOUNDATION
/ Fieldbus IO's

FIELDBUS

Access analog
input channel 0

Access HART
output channel 0

Figure 87: PLC 1/O window (CTLX&PVP 1000).

Switch to

analog and
/_ HART IO's

ANALOG

Access FFB
input channel 0

Access FFB
output channel 0

Figure 88: FF PLC 1/0 window (CTLX&PVP 1000).

64 © Festo Didactic



Exercise 5 — Familiarization with your ControlLogix Interface

Analog Input Configuration

HHAlarm

HAlarm

RateAlarm
rHange

LnderR

Figure 89: Analog Input Channel window (CTLX&PVP 1000).

Figure 90: HART Input Channel window (CTLX&PVP 1000).
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66

Analog Output Configuration

Status

Analog Output Channel #0

Scaling
Lowy Signal Loww Engineering

| | 1.000 mA :| 0.0000

larm Hiah Sianal Hiah Engineering

|2|].|]|]|] mA :| 100.0000

RampAlarm

Data
0.0000

CalFault
NotANumhber Card must be Inhitited and then uniibited

in order for changes to be confirm.

Inhibit Card | CLOSE

Figure 91: Analog Output Channel window (CTLX&PVP 1000).

HART Qutput Channel #0
Status =10

Dynamic Variables (Value ...(Status))

P = 0.0000 mé

Manufacturer=19 Figher Contrals

Device Type =15

Preamble =1

Transducer Spec Revision=1
Software Revision= 2

Hardware Revision = &

Device ID= 7190042

Tag=

Descriptar =

Date = 2007-8-21

Final Assembly Mumber= 130994
Message =

P Lowwer Range = 4.0000
FY Upper Range = 20,0000
FY¥ Range Units = 39
Transfer Function = -6
Damping ¥alue =000 s

ma

Figure 92: Hart Output Channel window (CTLX&PVP 1000).

Y = 0.0000 %
Tw = 0.0000 psi
F = 0.0000 %o

Analog Input FFB Configuration

Analog Input FFB #0

Status Raw Data
WindupH

0.0486

I Max : 100.00
InitPrirnary I Min +0.00

Quality :
2 Good Mon-Casc.

SubStatus : 0

Init. FaultState CLOSE

Initializing

Figure 93: FF input Channel window (CTLX&PVP 1000).

CLOSE
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© Festo Didactic

Analog Output FFB Configuration

Figure 94: FF Output Channel window (CTLX&PVP 1000).

ControlLogix and PC

The PC version, shown in the following figure, is quite similar to that of the PVP 1000.
However, in this version, four displays (trends and process views) can be shown
simultaneously.

If you don’t see the whole window as shown in the preceding figure, the
resolution of your monitor needs to be adjusted. The HMI is designed for 1280
X 1024 screens. You can also use the interface for the PanelView Plus 1000
on your PCinstead, if you prefer.

i
i
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Exercise 5 — Familiarization with your ControlLogix Interface

= Lab-Volt Industrial Process Control Training System (CompactLogix) - CLX_Main

Selectthe frame to display from these lists

SP, PV & CV Trend Process View

Laop #0 - 5P, PV & C (1min) Level
Loop #1 - 5P, PY & CW (1min) Fliw

Loop #2 - 5P, PY & CW (1min) Pressure
Laop #3 - 5P, PY & CY (1min)
Loop #4 - 5P, PY & CW (1min)
Loop #5 - SP, PY & CY (1min)
Loop #6 - 5P, PY & CY (1min)

PID Terms Trend

Laop #0 - PID Terms (1 min)
Loop #1 - PID Terms (1 min)
Loop #2 - PID Terms (1 min)
Loop #3 - PID Terms (1 min)
Laop #4 - PID Terms (1 min)
Loop #5 - PID Terms (1 min)
Loop #6 - PID Terms (1 min)

Select the frame to display from these lists

SP, PV & CV Trend Process View
Loop #0 - SP, PY & CW (1min) Level

Loop #1 - P, PY & C¥ (1min) Flow:

Loop #2 - P, PY & CY (1min) Pressure

Laop #3 - SP, PV & CW (1min)
Laop #4 - SP, PV & CY (1min)
Laop #5 - 5P, PY & CY (1min)
Laop #6 - 5P, PY & CY (1min)

PID Terms Trend

Loop #0 - PID Terms (1 min)
Loop #1 - PID Terms (1 min)
Loop #2 - PID Terms (1 min)
Laop #3 - PID Terms (1 min)
Loop #4 - PID Terms (1 min)
Loop #3 - PID Terms (1 min)
Loop #6 - PID Terms (1 min)

14/06/2010 4:34:27 PM  CLX_Emergency CLX - Emergency Button has been pressed
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Select a loop
control panel

Selectthe frame to display from these lists

SP, PV & CV Trend Process View

Laop #0 - SP, PV & CV (1min) Level
Loog #1 - 5P PYW & CW (1min) Flirsy

Loop #2 - 5P, PY & CV (1min) Pressure
Laop #3 - P, PY & G ¢1min)
Laop #4 - 5P, PY & CW (1min)
Loop #5 - SP, PY & CV (1min)
Loop #6 - SP, PY & C¥ (1min)

PID Terms Trend

Laop #0 - PID Terms (1 min)
Loog #1 - PID Terms (1 min)
Loop #2 - PID Terms (1 min)
Loop #3 - PID Terms (1 min)
Laop #4 - PID Terms (1 min)
Loop #5 - PID Terms (1 min)
Loop #6 - PID Terms (1 min)

Select a loop
control panel

Select the frame to display from these lists

5P, PV & CV Trend Process View
Loop #0 - SP, PY & CV (1min) Level

Loop #1 - SP, P¥ & CV (1min) Flow

Loop #2 - SP, P¥ & CV (1min) Pressure

Laop #3 - SP, PV & CW (1min)
Laog #4 - SP, PV & CV ¢1min)
Laop #5 - 5P, PY & CW (1min)
Laog #6 - 5P, PY & G ¢1min)

PID Terms Trend

Loop #0 - PID Terms (1 min1
Loop #1 - PID Terms (1 min)
Loop #2 - PID Terms (1 min)
Laop #3 - PID Terms (1 min)
Loop #4 - PID Terms (1 min)
Loop #5 - PID Terms (1 min)
Loop #6 - PID Terms (1 min)

Access PLC
[1e]

Alarm
Status

Loop Quick

Setup AC Drive #1

(D | AC Drive #2

History

Figure 95: HMI main screen (CTLX&PC).
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Exercise 6

Familiarization with your Foxboro Interface

The PC-based interface structure for Foxboro controllers is shown in the following
P figure.

Figure 96: Foxboro and PC HMI structure.

The Foxboro HMI main screen, depicted in Figure 95, shows some similarities with the
other PC versions for PLCs. The whole interface is nevertheless simpler because of the
comparatively limited functionalities of the Foxboro controllers. The right pane is
where you can select up to two PID loops. For example, Workstation #1 refers to the
Foxboro with the address set to 1. PRIMARY and SECONDARY buttons make a
distinction between the first and the second loop of a single Foxboro.

i

E The OPC server should start automatically when you open the HMI for the
—  Foxboro.
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¥ |Lab-¥olt Industrial Process Control Training System (Foxboro 762 OPC Server) - FOX_Main ”i”g‘

Select Controlfer
Workstation #1

Select the frame to display from these lists Select the frame fo display from these lists PRIMARY

SECONDARY
. 1 Workstation #2
PRIMARY

ler ¢1 min) A e
in) i SECONDARY

miny min)

Workstation #3
PRIMARY

ller (1 min) END roller (1 ming

SECONDARY
Workstation #4
PRIMARY

SECONDARY

Select Controlier
Workstation #1
Select the frame to display from these lists Select the frame fo display from these lists PRIMARY
SECONDARY
Workstation #2
PRIMARY
SECONDARY
Workstation #3
PRIMARY
SECONDARY
Workstation #4
PRIMARY

SECONDARY

Figure 97: Main window (Foxboro&PC).

Twenty-four different trends can be viewed; one for each of the eight PID loops, in 1
minute, 5 minute, and 20-minute forms. The following figure shows the 1-minute
trend for the primary loop of workstation #1.
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Workstation #1 - Controller 21

Change Trend

|
104017 10 10:40:57

I N T

Figure 98: Trend (Foxboro&PC).

The actual version of HMI for Foxboro can only perform Pl and PID control.

Wi

Once you have selected a controller on the left pane, a panel as shown in the
following figure appears. Note that the controller shown below is actually in Manual
mode with Panel supervision, as indicated by the cyan M and P letters.

WS#1 - Controller #1

SP 70.00
PV £0.80

Confirm Last Change
CONFIG

Figure 99: Controller panel (Foxboro&PC).
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72

To permit remote supervision of the controller, you must press the W/P button
located on the controller so that the W letter becomes cyan, as shown in the following
figure. Observe that two new (change) buttons appear, permitting to change the SP
and CV values.

WS#1 - Controller #1

SP 70.00

Confirm Last Change
CONFIG

Figure 100: Controller remotely supervised (Foxboro&PC).

When you click on one of these buttons, you will notice another new button appears
below CV (The following figure) with a series of question marks.

WS#1 - Controller #1

SP 70.00

Confirm Last Change
CONFIG

Figure 101: New SP (Foxboro&PC).
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© Festo Didactic

When you click on this button, the input window, as shown in the following figure
appears. You can now enter the value (0-100) of your choice. Press to exit this
window while saving the value (the second figure).

Figure 102: Entering new SP (Foxboro&PC).

WS#1 - Controller #1

SP 70.00

PV £0.80

New SP : 50.00

Confirm Last Change
CONFIG

Figure 103: New SP value to be confirmed (Foxboro&PC).

However, the newly entered value is not effective until you press the Confirm Last
Change button at the bottom the controller display (The following figure).
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WS#1 - Controller #1

SP 50.00

New SP : 50.00

Confirm Last Change
CONFIG

Figure 104: Change confirmed (Foxboro&PC).

Changing the controller mode

To switch between automatic and manual mode, click on the AM button so that it

starts flashing (The following figure). The change becomes effective only after you
press the Confirm Last Change button.

WS#1 - Controller #1

SP 50.00

Confirm Last Change
CONFIG

Figure 105: Switching controller mode (Foxboro&PC).
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Exercise 6 — Familiarization with your Foxboro Interface

Configuring the PID parameters and the alarms

The PID Configuration window is accessed by clicking on the CONFIG button on the
controller display. New proportional, integral, and derivative gains are all applied at
once when you press the SET button. Three alarms can also be set at the bottom of
this window.

PID Configuration

Workstation #1 - Controller #1 Configuration

Proportional Gain (%) :
Integral Gain (min/rpt) :

Derivative Gain (min) :

Copy ACTUAL -» NEW SET

Alarms
Alarm Deadband : 92135 %

Alarm Level 1: 102.000 %
Alarm Level 2 : 99,900 % | CLOSE

Figure 106: PID Configuration (Foxboro&PC).
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On-Off Control

g 25 min.
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Exercise 7

Rockwell’s PLCs can be used to implement On-Off control for a process. This basic
type of control can be used effectively for slowly changing processes. An analog input
and an analog output are used for the process variable (PV) and for the control
variable (CV) respectively. Three parameters must be set according to the
requirements of the process: the set point, the value of the deadband, and the action
of the controller.

Connecting the controller to the process loop

1. Connect the controller to the process as shown in the following figure.

Connect to process

24V
T PLC | Analog | Analog
Input 0 | Output 0

From process To process

Figure 107: Typical connection for On-Off control.

HMI configuration for On-Off control

2. Make sure the PLC and the touch screen (or computer) are set up as explained in
Appendix A with the appropriate program loaded and running in each device.

You can find the PLC pro-grams for HMI on the Re-source Kit disk (P/N
85692). MLX_3530_HMI.RSS is the file pertaining to the Micro-Logix,
CLX_3530_HMI.ACD is for the ControlLogix, and CMPLX_3530_HMI.ACD is
for the CompactLogix.

i
{111

3. This project requires you to connect an emergency button for increased safety. If
you are using a PLC and its digital input O is not powered, all processes are shut
down. Connect digital input 0 of your PLC to a 24 V dc switched output source on
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the electrical unit of the Instrumentation and Process Control Training System.
The switched output jacks become unpowered when the emergency button is

pressed.

4. Configure your system for On-Off control by following the instructions pertaining
to your controller and HMI combination as shown in the following figures.

MicroLogix and PanelView Plus 600

Chapter 19 (Process Control Instruction) of Rockwell Automation’s Instruction Set
Reference Manual for the MicroLogix PLC (1763-rm001) explains in great detail how
the PID instruction is implemented. Do not hesitate to refer to it for any question
regarding PID loop configuration.

The Loop I/0 and PID Loop Configuration windows need to be set for On-Off control
as shown in the following figures.

Iy

setpoint plus Deadband Value.

Loop IfO's Reset all PID loops
IO's configuration

Select

utput #2 (CUT 1)

PV & CV

Figure 108: Loop Inputs and Outputs.

Enter

PID Loop #1 Configuration &
Set to a high value — .
Ke
Loop Update
.ﬁ:“minl Time : Ems

repeat
Td: min

ey | 000

Deadband
Value : %

CV High Limit : m %
CY Low Limit :

Action of the controller
(Forward/Reverse)

Figure 109: Loop configuration.

With the Micrologix PLC, the deadband is between the setpoint and the

( Select
(no |I':r' )]
-

Enter

Deadband

© Festo Didactic



Exercise 7 — On-Off Control

Set to a high value —_

Select

MicroLogix and PanelView Plus 1000 or PC

Chapter 19 (Process Control Instruction) of Rockwell Automation’s Instruction Set
Reference Manual for the MicroLogix PLC (1763-rm001) explains in great detail how
the PID instruction is implemented. Do not hesitate to refer to it for any question
regarding PID loop configuration.

The PID Configuration Loop window needs to be set for On-Off control as shown in the
following figure.

With the Micrologix PLC, the deadband is between the setpoint and the
setpoint plus Deadband Value.

Iy

Select

PID Loop #1 Configuration \

& Controller
‘Gain (Kc)
Reset min
Time (Ti): repeat
Rate i
Tirme (Td) : fn

Feed
Forward :

000 % (oias)

Action of the controller
(Forward/Reverse)

Deadband ——_|

© Festo Didactic

TN

Reset all PID loops I/QO's
configuration

Loop Update
Time : “ it
S~ Loop Update Too Fast
DEeibar CV Upper Limit Alarm

Value : m %
T I CV Lower Limit Alarm
Setpoint Out of Range

PV Out of Range

OV High Limit: | 100 %
ovLowLimit: [0 %

; 1 d{PF’)] : Non-Linear -
Output = KA (E)+ =|(E)dt + Ty- —— |+ b
- wput = K[ )+ 2B 7o S oo el B

Figure 110: PID Loop Configuration.

CompactLogix / ControlLogix and PanelView Plus 600

CompactLogix and ControlLogix PLCs can use two PID instructions: PID (position
algorithm) and PIDE (velocity algorithm).

The PID instruction is described in chapter 14 (Special Instructions) of Rockwell
Automation’s Logix5000 Controllers General Instructions (1756-rm003).

The PIDE instruction is presented in chapter 1 (Process Control Instructions) of
Rockwell Automation’s Logix5000 Controllers Process Control and Drives Instructions
(1756-rm006).

The Loop 1/0 and Loop Configuration windows need to be set for On-Off control as
shown in the following figures.
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Loop #4 1iO's Monitor All Connections

PV input:

Select \ e |

An. Input #0
An. Input #1 — PV & CV
o ot 1 [Pvacy

CV output:

An. Output #3 FF
Select AR S 4
T, | An.Output #5 |—
| An. Output #6

Figure 111: Loop 1/0’s.

Use position algorithm

Loop#4 ™ poSITION FORM || PID Enabled |

Set Kp to a high value el - . . Action of the controller
K 1000000000  E-pV.SP | M (Forward/Reverse)
Ki: | 0.0000 |ndependent | Smooth Off
Kd:| 0.0000 Bias Back Calc. Off
FF: | 00%
Sampling Time: 7€ Deadband: '
| 10 ms l_ 20000 Reinitialize

80

/ | |
Beacband Switch View : ‘ > ‘

Figure 112: Loop Configuration.

Wil

E With the ControlLogix or CompactlLogix PLC, the deadband is between the
—  setpoint minus ZC Deadband and the setpoint plus ZC Deadband.

CompactLogix / ControlLogix and PanelView Plus 1000 / PC

CompactLogix and ControlLogix PLCs can use two PID instructions: PID (position
algorithm) and PIDE (velocity algorithm).

The PID instruction is described in chapter 14 (Special Instructions) of Rockwell
Automation’s Logix5000 Controllers General Instructions (1756-rm003).

The PIDE instruction is presented in chapter 1 (Process Control Instructions) of
Rockwell Automation’s Logix5000 Controllers Process Control and Drives Instructions
(1756-rm006).

The PID Configuration Loop window needs to be set for On-Off control as shown in the
following figure.
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Use position algorithm

Set to a high value 2 POSITION ALGORITHM ‘
Koo | 1000000000 (Presstoswitch)
A ’ 8.0000 /s CF = KpE + K| Edr + J:J%‘f +BIAS
Kd: 0.0000 s 0
Feed Fwd. (Bias): | 00%  Current Mode: airo  MANUAL CASCADE CASCADE
; Automatic i RATIO
Sampling Time: 10 ms
Action of the controller —
(Forward/Reverse) Control Action; [I’.'—PV-SP Loop Inputs and Outputs
- PV input: CV output: SP (Autormatic Mode):
Select uation Form: Independent " el el Bt
—_— || [i(hone) #An. Output #1 (none)
Select Derivative Term: | Error An. Input #0 An. Output #2 An. Input #0
- | Anoputar | An.Output#3 An. Input #1
Deriv. Smoothing: ] An. Input #2 An. Output #4 An. Input #2
_ | Ancinput A3 | An, Output #5 An. Input #3
Bias Back Cale.: Off &n. Input #4 e AR, Output 26 An. Input #4
An. Input #5 An. Output #7 An. Input #5
Deadband scaled in PV units PyTrackingsP: | Off A S
(positive value only) ZC Deadband: | 10000 PR Rl LA
(none) SP from Loop#0
Reinitialize || Analog Input #0 SP from Loop#1
Analog Input #1 SPfromLoop#2 |
Analog Input #2 SP from Loop#3
Analog Input #3 SP from Loop#S

. Alarms/ | Instruction | Non-Linear Split-Range

Figure 113: On-off settings with ControlLogix/CompactLogix and PVP 1000/PC.

With the ControlLogix or CompactLogix PLC, the deadband is between the
setpoint minus ZC Deadband and the setpoint plus ZC Deadband.

i
111l

Foxboro and PC

The HMI for Foxboro cannot be used for On-Off control.

Running On-Off control

5. Verify your setup and adjust the setpoint to an appropriate value. You are now
ready to start your process. Make sure that the PLC mode is set to Automatic so
that the PLC performs On-Off control.
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PID Control

g 23 min.
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Exercise 8

Rockwell’s PLCs and Foxboro controllers can be used to implement PID control for a
process. This basic type of control can be used effectively for many types of
processes. An analog input and an analog output of the PLC are used for the process
variable (PV) and for the control variable (CV) respectively. A series of parameters
must be set according to the requirements of the process.

Connecting the PLC to the process loop

1. Connect the PLC to the process as shown in the following figure.

Connect to process
aav |«

T PLC or | Analog | Analog
Foxboro | Input 0 |Qutput O
|
+ - + -
© ©0
| | @P [
| ! | [
| [
l_ N | tTIIIIIIzIz
\%

From process

Figure 114: Typical connection for PID control.

HMI configuration of the PLC for PID control

To process

2. Make sure the PLC and the touch screen (or computer) are set up as explained in
Appendix A with the appropriate program loaded and running in each device. If
you are using a Foxboro controller, refer to Appendix C.

i
Ui

You can find the PLC pro-grams for HMI on the Re-source Kit disk (P/N
85692). MLX_3530_HMI.RSS is the file pertaining to the Micro-Logix,

CLX_3530_HMI.ACD is for the ControlLogix, and CMPLX_3530_HMI.ACD is

for the CompactLogix.
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Exercise 8 — PID Control

3. This project requires you to connect an emergency button for increased safety. If
the PLC digital input O is not powered, all processes are shut down. Connect
digital input 0 of your PLC to a 24 V dc switched output source on the electrical
unit of the Instrumentation and Process Control Training System. The switched
output jacks become unpowered when the emergency button is pressed.

4. Configure your system for PID control by following the instructions pertaining to
your controller and HMI combination as shown in the following figures.

MicroLogix and PanelView Plus 600

Chapter 19 (Process Control Instruction) of Rockwell Automation’s Instruction Set
Reference Manual for the MicroLogix PLC (1763-rm001) explains in great detail how
the PID instruction is implemented. Do not hesitate to refer to it for any question
regarding PID loop configuration.

The Loop I/0 and PID Loop Configuration windows need to be set for PID control as
shown in the following two figures.

The Micrologix PLC only works with the dependent form of the position PID

Loop liQ's Reset all PID loops
ItQ's configuration

PV Input

Select (none)
i alog Input #1 (N 0)

M 1)

T
Ui

algorithm.

CV Qutput :

(none) Select
Analog Output #1 (OUT 0) ol

g Output #2 (OUT 1)

Figure 115: Loop Inputs and Outputs.

voer g —_ P10 Leon e Eontaston [ DTSRRI
controller gain —__= :
[0
oo s
ms

reset time
T o, e

Deadband
Walue

CV High Limit : m %

CvLlowLimit: | 0 %

Figure 116: Loop configuration.

Action of the controller
(Forward/Reverse) N
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MicroLogix and PanelView Plus 1000 or PC

Chapter 19 (Process Control Instruction) of Rockwell Automation’s Instruction Set
Reference Manual for the MicroLogix PLC (1763-rm001) explains in great detail how
the PID instruction is implemented. Do not hesitate to refer to it for any question
regarding PID loop configuration.

The Configuration window needs to be set for PID control as shown in the following
figure.

Select —\

PID Loop #1 Conﬁguration\
Controller
Gain (Kc) : m
PID terms -~ Reset min i
Time (Ti) : repeat

Rate

Time (Td) :
Feed
Forward :

(n

)
Snalog Input #1 (IN )
it # )

Select

Action of the controller
(Forward/Reverse)

Loop Update
Time :

Deadband
Value :

oV HighLimit: | 100 %
cviowLimit: |0 %

. T d!PV]] . Non-Linear
O:rn=£[£1+— (E)dt+ Ty - + bias S
- i - ( TJJ 2 s coxtol CLO‘E

Figure 117: PID Loop Configuration.

- e
Loop Update Too Fast

m % CV Upper Limit Alarm

CV Lower Limit Alarm
Setpoint Out of Range
PV Out of Range

CompactLogix / ControlLogix and PanelView Plus 600

CompactLogix and ControlLogix PLCs can use two PID instructions: PID (position
algorithm) and PIDE (velocity algorithm).

The PID instruction is described in chapter 14 (Special Instructions) of Rockwell
Automation’s Logix5000 Controllers General Instructions (1756-rm003).

The PIDE instruction is presented in chapter 1 (Process Control Instructions) of
Rockwell Automation’s Logix5000 Controllers Process Control and Drives Instructions
(1756-rm006).

The Loop 1/O and Loop Configuration windows need to be set for PID control as
shown in the following figures.
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Loop #4 1/0"s Monitor All Connections

PV input:
Select
—\\\‘ fm I )ut #0
. i
An.hsdﬂ — PV &CV

An. Input #2

An. Input #3 | SP
CV output: - .
CAn. Output#3 | FF

An. Output #4 | _
Select el An. Output #5 —

An. Output #5
An. Output #7 | CLOSE

Figure 118: Loop 1/0’s.

Position/Velocity form

Loop #0 * pOSITION FORM -
— . Action of the controller
02000 fammmmat | (Forward/Reverse)

PIDterms\ Ke: ! E=SP-PV¥ De;.:Ermri

= | 0.1000  pependent Smooth Off |
Td 00000  BiasBack Calc. OFf Dependent/independent

FF: | 0.0%

Sampling Time:  ZC Deadband:
i 0.0000 Reinitialize ‘

10 ms

Switch View : " > |

Figure 119: Loop Configuration.

CompactLogix / ControlLogix and PanelView Plus 1000 / PC

CompactLogix and ControlLogix PLCs can use two PID instructions: PID (position
algorithm) and PIDE (velocity algorithm).

The PID instruction is described in chapter 14 (Special Instructions) of Rockwell
Automation’s Logix5000 Controllers General Instructions (1756-rm003).

The PIDE instruction is presented in chapter 1 (Process Control Instructions) of
Rockwell Automation’s Logix5000 Controllers Process Control and Drives Instructions
(1756-rm006).

The PID Configuration Loop window needs to be set for PID control as shown in the
following figure.
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/ Position/Velocity form

P 00p#0  pOSITION ALGORITHM Advanced Calculatio
PID terms \ Ke: 0.2000 (Press to switch)
o ' ' :
: | A minfr. or = x{z- éjzdp—r,%‘;]-af.is
Td: ~ 0.0000 min %
Feed Fwd. (Bias): 0.0 % Current Mode : AUTO MANUAL  CASCADE CASCADE
Sampling Time: 10 il = — L BATDY
Action of the controller | ' =
(Forward/Reverse) Control Action: E=SP.PV Loop Inputs and Outputs Monitor All Connections
i - = PV input: CV output: SP (Automatic Mode):
- Equation Form: = Dependent R N LY LT ;
Dependent/Independent — ’ _P _ (none) ' | (nane) ' (none)
Derivative Term: Err | An. Input #0 | | An. Output #0 | An. Input #0
= ' An. ! An. Output #1 |- annput#1 -
Deri ing: Off | An. Output #2 An. Input #2
—_— An.Output #3 | An.Input #3 |
Select — | pjasp 1 Off An.Input #4. | An. Output#4 An.Input #4
—_— An. Input #5 | An. Output #5 An. Input #5
Select PY Tracking SP: Off ! ) ! . .
7C Deadband: T Bm FF input (%): SP (CascadeﬁRatIo_) Mode:
[“tnane) <P from Loop#1
Reinitialize | Analog Input #0 SP from Loop#2
Analog Input #1 SP from Loop#3
Analog Input #2 SP from Loop#d
Analog Input #3 SP from Laop#5

Loop 1/0's Alarms / Instruction | Non-Linear
L Ratio Faults Control

Split-Range

Figure 120: PID settings with ControlLogix/CompactLogix and PVP 1000/PC.

Foxboro and PC

The PID Configuration window needs to be set for PID control as shown in the

following figure.

PID Configuration

Workstation #1 - Controller #1 Configuration

Proportional Gain (%) :
Integral Gain (min/rpt) :
Derivative Gain {min) :

Copy ACTUAL -> NEW

Alarms

Alarm Deadband : 92135 %

Alarm Level 1: 102.000 %

Alarm Level 2 : 99.900 %

1. Enter PID
Y parameters

— 2. Select Setto
apply the new
parameters

SET

CLOSE

Figure 121: PID settings with Foxboro and PC.
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Tuning the control loop

5. Verify your setup and perform the tuning of your PID loop by either adjusting the
tuning parameters while in Auto mode (Trial-and-error or ultimate-cycle method)
or by performing a step change in manual mode and proceeding with the Ziegler-
Nichols calculations. In any case, fine-tune your process until it meets your
control expectations.

You can switch the PLC mode (Auto/Manual) from the main window.

L
Uit
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Exercise 9

Cascade Control

Cascade control can be very useful when a fast-changing secondary process variable

P . yields information about the behavior of the primary variable. The added information
35 min. results in tighter control and the ensuing cascade scheme typically yields better
overall performances. This type of control can be implemented on a Rockwell PLC
simply by combining two PID control instructions.
Two analog inputs and one analog output are used for the two process variables (PV)
and for the control variable (CV) respectively. A series of parameters must be set
according to the needs of the process.
It is essential that you become familiar with PID control before using cascade control.
Refer to Exercise 8 if necessary.
Connecting the PLC to the process loop
1. Connect the PLC to the process as shown in the following figure.
Connect to process (Master)
p
Connect to process (Slave) 24V Analog | Analog
T PLC | |nput 0 |Output 0
24TV | Cho
0 0~
|Ch 1| + -
| | 791] 0
| | Ii | ]
| | (T ittt
| T v
From process To process

© Festo Didactic

Figure 122: Typical connection of a PLC for cascade control.

HMI configuration of the PLC for cascade control

2. Make sure the PLC and the touch screen (or computer) are set up as explained in
Appendix A with the appropriate program loaded and running in each device.
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3. This project requires you to connect an emergency button for increased safety. If

the PLC digital input O is not powered, all processes are shut down. Connect
digital input 0 of your PLC to a 24 V dc switched output source on the electrical
unit of the Instrumentation and Process Control Training System. The switched
output jacks become unpowered when the emergency button is pressed.

You can find the PLC pro-grams for HMI on the Re-source Kit disk (P/N
85692). MLX_3530_HMI.RSS is the file pertaining to the Micro-Logix,
CLX_3530_HMI.ACD is for the ControlLogix, and CMPLX_3530_HMI.ACD is
for the CompactLogix.

T
JiH

. Configure your system for cascade control by following the instructions pertaining

to your PLC and HMI combination as shown in the following figures. In Figure 114,
the master loop is the first loop and uses analog input O to read the process level.
The slave loop is the second loop and uses analog input 1 to read the process
flow while analog output 0 is connected to the control valve. The master and slave
loops should both be in manual mode for now, but the other parameters must be
adjusted to allow a smooth transition later.

The output of the master loop will be used (when in cascade mode) as the set
point of the slave loop. This output does not have any other use and is simply
ignored when the cascade mode is inactive.

MicroLogix and PanelView Plus 600

Chapter 19 (Process Control Instruction) of Rockwell Automation’s Instruction Set
Reference Manual for the MicroLogix PLC (1763-rm001) explains in great detail how
the PID instruction is implemented. Do not hesitate to refer to it for any question
regarding PID loop configuration.

The Loop I/0 windows need to be set for cascade control as shown in the following
three figures.

Loop l/Q's Reset all PID loops
#O's configuration

5 Select
Select (none) /

walog Input #2 (1IN 1)

Loop #2

Figure 123: Master Loop Inputs and Outputs (loop #1).
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Loop liO's

Reset all PID loops
I10's configuration

- Select
Select

CV from Loop #1

Figure 124: Slave Loop Inputs and Outputs (loop #2).

Loop liQ's Reset all PID loops
SP Input: 1i0's configuration
FF input:

Select :
W from Loop #1

Figure 125: Slave loop setpoint selection (loop #2).

MicroLogix and PanelView Plus 1000 or PC

Chapter 19 (Process Control Instruction) of Rockwell Automation’s Instruction Set
Reference Manual for the MicroLogix PLC (1763-rm001) explains in great detail how
the PID instruction is implemented. Do not hesitate to refer to it for any question
regarding PID loop configuration.

PID Loop #1 Configuration and PID Loop #2 Configuration windows need to be set for
cascade control as shown in the following two figures.
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Select
PID Loop #1 cmﬁguuﬁon\ PV Input: FF input: SP Input:

Controller i (none)

Gain (Ke) :
Reset min {

Time (Ti) : repeat
Rate W

Time (Td) mmm
Feed o

Fonkard: % (bias) |

Select (none)

Action of the controller
(Forward/Reverse) N

' Loop Update Too Fast

Deadband
e?ga_lzr; : m % CV Upper Limit Alarm
= T CV Lower Limit Alarm
Setpoint Out of Range

CV High Limit: | 100 % PV Out of Range

ovLowLimit: [0 %

= B Lrem N:(Cd0] Y Non-Linear

Figure 126: PID Loop Configuration (loop #1).

Select Select _\
PID Loop #2 G_onﬁgura'tlin\ FF input
Controller
Gain (Ke) : m

‘Reset min/
Time (Ti) : repeat

Rate

Time (Td) : m i :
Feed e

Forward: | 000 %  (bias) (e

Select B (none)
— = | Analog Outp

Action of the controller
(Forward/Reverse)

Deasband _ Loop Update Too Fast
e m % CV Upper Limit Alarm
CV Lower Limit Alarm

Setpoint Out of Range
CV High Limit : n % PV Out of Range

ovLowLimit: [0 %

. 1 d(PV)] ; Non-Linear
Output = KA (EV+=|[(E)dt + T - b
i g C[' '+r1j{ S D Control CLOSE

Figure 127: PID Loop Configuration (loop #2).

92 © Festo Didactic



Exercise 9 — Cascade Control

On the main window, you should now see a red arrow flashing to indicate the link
between loop #1 CV and loop #2 SP (The following figure).

SF  60.00 % SISSE  100.00 %

MANUAL MANUAL

Configuration ||| Configuration

Figure 128: Arrow between CV #1 and SP #2.

CompactLogix and ControlLogix PLCs can use two PID instructions: PID (position
algorithm) and PIDE (velocity algorithm).

The PID instruction is described in chapter 14 (Special Instructions) of Rockwell
Automation’s Logix5000 Controllers General Instructions (1756-rm003).

The PIDE instruction is presented in chapter 1 (Process Control Instructions) of
Rockwell Automation’s Logix5000 Controllers Process Control and Drives Instructions
(1756-rm006).

The Loop#0 I/0 and Loop#1 1/0 windows need to be set for cascade control as shown
in the following three figures.

PV input:
Select —\ s
An. Input #0
An.input #1 L PV & CV
An. Input #2
An. Input #3 SP |
Select (none) CV output:
N {none) EF |
An, Output #0
An. Output #1 —
An. Output #2
An. Output #3 CLOSE

Figure 129: Loop #0 (PV & CV).
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Loop #11/O's Monitor All Connections

PV input:
Select (none)
| An. Input #0
\ An. Input #1 f - PV & CV
| An.Input #2
| An. Input #3 : | | SP |
CV output: :
Select [ (nione) 1 | | FF
K An. Output #0 -
An. Output #1

An. Output #2 [ ;

Figure 130: Loop #1 (PV & CV).

Loop #1 1/O"s Monitor All Connections

| (none)
" An. Input #0
An. Input #1 —_ PV &CV
An. Input #2 £
e | sP
SP (Cascade/Ratio) Mode: 7
. SP from Loop#S | ' FF
SP from Loop#6
Select T~ SPrromLoop7 |
| CV from Loop#0
| v trom Loopi2 CLOSE

Figure 131: Loop #1 (SP).

CompactLogix / ControlLogix and PanelView Plus 1000 / PC

CompactLogix and ControlLogix PLCs can use two PID instructions: PID (position
algorithm) and PIDE (velocity algorithm).

The PID instruction is described in chapter 14 (Special Instructions) of Rockwell
Automation’s Logix5000 Controllers General Instructions (1756-rm003).

The PIDE instruction is presented in chapter 1 (Process Control Instructions) of
Rockwell Automation’s Logix5000 Controllers Process Control and Drives Instructions
(1756-rm006).

PID Configuration Loop #0 and PID Configuration Loop #1 windows need to be set for
cascade control as shown in the following figures.
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POSITION ALGORITHM
(Press to switch)

Ke: 0.0000
Ti: 0.0000 min/r

I
T I dE| .
Cy _L{E rjjfd'r rd?] BIAS
-

Td: .~ 0.0000 min
Feed Fwd. (Bias): p0%  Current Ml.:lde * AUTO ‘ MANUAL [ CASCADE CASCADE‘
N Automatic . RATIO
Sampling Time: 10 ms
Select (none) ontrol Action: EBSP_PV-" Loop Inputs and Outputs
Eniation Form: | Depende inpu.t: CcY uu_tput: SP (Automatic Mode):
(none) (none)
Derivative Term: Error An. Input #0 An. Output #0 An. Input #0
An. Input #1 An. Qutput#1 An. Input #1
Deriv. Off An. Input #2 An. Output #2 An. Input #2
An. Input #3 An. Output #3 An. Input #3
Select Bias Back Calc.: | Off An. Input #4 An. Output #4 An. Input #4
— An. Input #5 An. Output #5 An. Input #5
PV Tracking SP: Off
7 Deadband: m F_F input (%): SfiCascadeIRaﬂo) Mode:
. [(none) SP from Loop#1
Reinitialize | Analog Input #0 SP from Loop#2
Analog Input #1 SP from Loop#3
Analog Input #2 SP from Loop#4
Analog Input #3 SP from Loop#S

Alarms / Instruction
.j .

Control

Non-Linear

Split-Range

Figure 132: Cascade settings with ControlLogix/CompactLogix and PVP 1000/PC (Loop #0).

POSITION ALGORITHM
(Press to switch)
Cl = KpE~ J.)‘Edn}.,d——ms
K | 0.0000 s
Feed Fwd. (Bias): | 0.0%  Current Mode : AUTO MANUAL CASCADE CASCADE
Manual RATIO

Sampling Time:

o

Select
Control A% E=SPPV Loop Inputs and Outputs Monitor All Connections
Equation Form: Independent pHE S ORI S S yuromailc Mode)
(none) \l‘ (none) (none)
Derivative Term: | Error An. Input #0 i An. Output #0 An. Input #0
- An nput# | An. Output #1 An. Input #1
W An. Input #2 An. Output #2 An. Input #2
Select An. Input #3 An. Output #3 An. Input #3
Bias Back Calc.: Off An. Input #4 An. Output 24 An. Input 4
An. Input #5 An. Output #5 An. Input #5
PV Tracking SP: | Off
e sy [—umw- FF input (%): SP (Cascade/Ratio) Mode:
(none) _ SP from Loop#s
Reinitialize | Analog Input #0 SP from Loopits
Analog Input #1 SP from Laop#7
Angloginput#2 | ¥ CV from Loop#0
~mralog Input #3 cv i #2
Selet ———— | romitong

Non-Linear
Control

: Alarms / | Instruction SplitRange

Figure 133: Cascade settings with ControlLogix/CompactLogix and PVP 1000/PC (Loop #1).
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Foxboro and PC

The HMI for Foxboro cannot be used for cascade control.

Tuning the control loops

Tuning the slave loop

5. Perform the tuning of the PID slave loop by either adjusting the tuning parameters
while in Automatic mode, or by performing a step change in manual mode and
proceeding with the Ziegler-Nichols calculations. In any case, fine-tune your
process until it meets your control expectations.

Keep in mind that the slave and the master loops work on different variables. In
the archetypical example, the slave loop controls the flow going into a tank while
the master loop controls the level in the tank.

Once the slave loop is tuned, activate the cascade mode. This is done differently
depending on your PLC:

e |f you have a Micrologix PLC, simply activate the AUTOMATIC mode from
the main window, as shown in the following figures. The slave loop will
automatically take the master loop’s CV loop as setpoint.

PID Loop #2

SP 0.00 %

Automatic mode
AUTOMATIC

Configuration

Loop Inputs
and Outputs QUIT

Figure 134: Micrologix in AUTO mode (PVP 600).
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MicroLogix 1100 PLC

Select the frame to display from these lists
Trend

Process View

evel

MANUAL ‘ AUTOMATIC

Configuration J|| Configuration
e—— )

Automatic mode

Figure 135: Micrologix in AUTO mode (PVP 1000).

e |f you are using a CompactLogix or a ControlLogix PLC with the position form
algorithm, go to the Configuration window and select the CASCADE mode as
shown in the following figures.

Loop#1  pPOSITION FORM |_

Operation Mode MANUAL |
Current Mode : AUTO | CASCADE mode
Cascade /

CASCADE |
Ratio : CASCADE

. 05000 RATIO
e

Figure 136: CompactLogix/ControlLogix in CASCADE mode (position form and PVP 600).
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CASCADE mode

POSITION ALGORITHM
(Press to switch)
Cl = KpE~ J.de: L,d——s.r S
Ka: ] 0.0000 s .
Feed Fwd. (Bias): | 0.0% CurrentMode: . MANUAL CASCADE CASCADE
——— Cascade RATIO
Sampling Time: I 10 ms

Control Action: IE-SP-PV

Loop Inputs and Outputs

Monitor All Connections

Equation Form: Independent PV input: CV output: SP {Automatic Mode):
(nane) (none) (none)
Derivative Term: | Error An. Input #0 An. Output #0 An.Input #0
. An. Input #1 An, Output #1 An. Input #1
Deriv. Smoothing: I Off &n. Input #2 An. Output #2 An. Input #2
- An. Input #3 An. Output #3 An. Input #3
Bias Back Calc.: [ Off An. Input #4 An. Output #4 An. Input #4
An. Input #5 An. Output #5 An. Input #5
PV Tracking SP: | Off
ZC Deadband: m FF input {%): SP (C'ascadeIRaitn) Mode:
(none) SP from Loop#s
Reinitialize || Analoginput #0 SP from Loop#t
Analog Input #1 SP from Loop#?
Analog Input #2 CY from Loop#0
Analog Input #3 CV from Loop#2

- Alarms/ | Instruction | Non-Linear Split-Range

Figure 137: CompactLogix/ControlLogix in CASCADE mode (position form and PVP 1000).

e [fyou are using a CompactLogix or a ControlLogix PLC with the velocity form
algorithm, go to the Configuration window, select the CASCADE RATIO mode,
and specify Not Using Ratio as shown in the following figure.

Loon#t esoasonw | |
Operation Mode MANUAL

98

Current Mode : AUTO J CASCADE RATIO
Cascade/Ratio S— / mode
CASCADE
. RATIO_ Disable ratio
Ratio : | 0.5000 Not Using Ratio -}‘/—

Switch View : i] LJ

Figure 138: CompactLogix/ControlLogix in CASCADE mode (velocity form and PVP 600).

CLOSE
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CASCADE mode Disable ratio

VELOCITY ALGORITHM
(Press to switch)

Ki: 0.0000 /min

CV, =CV_, + K,AE + %m ¥

Kd: ~ 0.0000 min

Feed Fwd. (bias): 0.0 % Current Mode :

CASCADE  Not Using
Cascade/Ratio LY ‘ MANUAL ‘

RATIO Ratio

Initial CV: | 0.0000
Sampling Period: ITB PV mpl;t: C\: oulx;ut SP( (Aut;]mahc fode):
(none: none, MO,
inn: An. #0 An. Output #0 An. #0
Control Action: E=PV.SP || m - AP e ﬁ #1
Equation Form:  Independent xmg xwg ﬂxz
Derivative Term: Error m m ;; z Cutput ;; :I'I x g
: : . Output n.

Prop. Term: PV

) | FF input {%): SP (Cascade/Ratio) Mode:
Deriv. Smoothing: Off e T
PV Tracking SP: off [ mx;‘: gmm
ZCDeadband: | 0.0000 — m;g ML o

o Alarms/ | Instruction | Non-Linear Split-Range

Figure 139: CompactLogix/ControlLogix in CASCADE mode (velocity form and PVP 1000).

Tuning the master loop

6. Perform the tuning of the PID master loop by either adjusting the tuning
parameters while in Auto mode, or by performing a step change in manual mode
and proceeding with the Ziegler-Nichols calculations. In any case, fine-tune your
process until it meets your control expectations.

Leave the master loop in Auto mode. The PLC is now controlling your process in
cascade.
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Several software components from Rockwell Automation (RA) are recommended for
installation in order to take full advantage of your RA controllers and touch screens.
The software programs are presented here in the order in which they must be
installed. However, you may decide not to install any of these software components if
you don’t plan on using a PC and if the programs already included with your PLC and
your touch screen fulfill all your needs.

i

RSLinx Classic. RSLinx Classic is the first software program recommended for
installation. The standard version provided by Festo Didactic is RSLinx Classic
Lite and can be found in different RA software installation packages (i.e.,
RSLogix 500, RSLogix 5000, and FactoryTalk View Studio). RSLinx is the
communication bridge between RA software (RSLogix and FactoryTalk View)
and the physical equipment (PLC or touch screen).

RSLogix. Different versions of the RSLogix PLC programming software are
also available. Keep in mind that the different versions are specific to some
PLCs and are not interchangeable.

® RSlogix 500. For use with MicroLogix 1100 PLC (P/N 46964). This
version uses only Ladder Logic programming.

® RSlogix 5000. This is the most advanced PLC programming software
of all the RSLogix family. It recognizes four different programming
languages: Ladder Logic, Sequential Function Chart, Structured Text,
and Function Block Diagram.

e The RSLogix Lite Edition (P/N 5935-00 or 5935-A0) is for
use with a CompactLogix (P/N 46966) PLC.

o The RSLogix Full Edition (P/N 5935-B0O or 5935-10) is for
use with a ControlLogix (P/N 46965) PLC.

FactoryTalk View Studio and FactoryTalk View ME Station. FactoryTalk View
Studio, formerly RSView Studio since version 5, is used to create and test
HMI interfaces. These interfaces can run on a PanelView HMI or on a
computer using FactoryTalk View ME Station. When installing this software,
RSLinx Enterprise must also be installed. RSLinx Enterprise acts as an OPC
server and manages real-time automation data exchange between the HMI
and the PLC.

You must activate each software component after the installation using
FactoryTalk Activation Tool and an Internet connection.

Rockwell Automation's documentation can be found on the accompanying
resource kits (see the section "Resource kits" at the beginning of this course)
or online at the following link:
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www.ab.com

How to connect your PLC and HMI devices

There are two ways to connect the PLC to your HMI device. If the PLC and the HMI
device are the only Ethernet devices you are using, you can connect them directly
using a cross-wired Ethernet cable. For example, as illustrated in the following figure,
the Micrologix PLC and PanelView Plus 600 are shown with a direct connection.

Figure 140: PLC and touch screen.

If you are using multiple Ethernet devices, you must connect each device to a switch
using regular Ethernet cables (the following figure). Each device, including the switch,
must have a compatible but different IP address to avoid conflicts. A list of suggested
IP addresses is given below.

Your computer must be equipped with two Ethernet cards if you want it to be
connected to a local network and to devices of the Instrumentation and Process
Control Training System simultaneously.
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(1 or 2 drives)

Figure 141: Multiple Ethernet devices on the local network.

IP addresses
The following table lists the recommended IP addresses that should be assigned to

the different system components. Alternate addresses are proposed in case multiple
similar products are connected to the same local network.

Table 2: 353X series IP addresses.

Product Number Description el Alternate IP Addresses
Address
. 192.168-2.2 -
39969 Switch 192.168.2.1 192.168.2.9
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Product Number Description R:Larzgslp Alternate IP Addresses
pmse | maseen | | i
46965 Controllogix PLC | 192.168.2.20 Laaesa2ls
46964 MicroLogix PLC 192.168.2.30 13;:122:;:;; B
46999 Computer 192.168.2.40 13;12:;2; -
o e
46966 Pump drive2 192.168.2.60 Laaenaels

N/A égj:g:glt 192.168.2.70 192.168.2.71 and up

2 If two Pump Drives are used, set the first pump IP address to 192.168.2.50 and the
second to 192.168.2.51 using BOOTP-DHCP Server utility from Rockwell. This
procedure is detailed at the end of this section.

PanelView Plus EtherNet/IP settings

1. Power up the HMI (Human-Machine Interface) and wait for the on-board
FactoryTalk View ME Station software to open. If the touch screen automatically
loads the HMI application instead of displaying the FactoryTalk View ME Station
Start window shown in the following figure, shutdown the application to access
the Start window.
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FactoryTalk View ME Station

Current application:

| 3530CMPLXPC. mer

Load Application Run Application Application Settings
[F1] [F2] [F3]
q ; Delete Log Files ~ Yes
Termm;_!ﬁettmgs Before Running
[% [F5] = No

Exit
[F8]

Figure 142: Start window.

2. Click on Terminal Settings. Then, in the Terminal Settings window, shown in the
following figure, select Networks and Communications and click OK.
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Terminal Settings

About FactoryTalk® View ME Station

Alarms

Diagnostics Setup

Input Devices A

Networks and Communications

Print Setup A

FactoryTalk View ME Station Startup

Delete Log Files

System Directory Overwrite Warning v
«—
Close
[F8]

Figure 143: Terminal Settings window.

3. In the Networks and Communications window, shown in the following figure,
select Network Connections and click OK.

Networks and Communications

KEPServer Serial Port ID's
Network Connections
RSLinx Enterprise Communications A
&
Close
[F8]

Figure 144: Network and Communications window.

106 © Festo Didactic



Appendix A — Rockwell Software Installation and Network Configuration

4. In the Network Connections window, select Network Adaptor and press on the IP
Address button. When the IP Address window appears, enter the following
configuration (IP address can be different). Confirm your settings by pressing OK.

Table 3: IP Configuration.

IP Address [F1] 192.168.2.10
Subnet Mask [F2] 255.255.255.0
Gateway [F3] 0.0.0.0

Use DHCP [F4] No

Finally, you can reset the PanelView Plus so that the new settings take effect. You can
verify the new settings by checking if your PanelView is visible from RSLinx.

Setting an IP address using BOOTP/DHCP

When a new device comes out of the Rockwell factory, the IP address is not
preconfigured. Therefore, it must be located by its MAC address using BOOTP/DHCP
server software. This software is installed by default when you install RA software.

5. At the first run, BOOTP/DHCP server will ask for the network setting. Enter the
Subnet Mask the same way it is configured on the host computer (the following
figure).

Network Settings @

Defaults
SubnetMask: | 255 . 255 . 255 .

Gatemy:][l.l].[]

PimayDNS: | 0 . 0 . 0

[—2 N — e — 1 . —

SscundalyDNS:] 0 .0 . 0D

Domain Name: ||

I OK ' Cancel

Figure 145: BOOTP/DHCP Network Settings.

This software will retrieve any MAC address without an IP address on your network. In
the example below, a pump drive with the MAC address 00:00:BC:56:B3:00 is shown
with a BOOTP configuration type.
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»3 BOOTP/DHCP Server 2.3
File Tools Help

Request History
Clear History | Add to Relation List |

[heminsec] | Type Ethemet Address [MALC) IP &ddress | Hostname A~
131307 BOOTP  00:00:BC:56:B3:00
131305 BOOTP 0C:00:BC:56:B3:00
131304 BOOTP  00:00:BC:56:B3:00
131302 BOOTP 00:00:BC:56:B3:00
1313 BOOTP  00:00:BC:56:B3:00

131258 BOOTP :B3:00
BOOTP ; .00 v
Relation List
Now | Delee || Enable 80T | Enable DHEP | Disable BOOTR/OHCR |
Ethemet Address [MALC) [ Type ] IP Address | Hostname I Description
Status i~ Entries
Unable to service BOOTP request from 00:00:BC:56:63:00. 0 of 256

Wil

Figure 146: BOOTP/DHCP MAC addresses.

How to locate the MAC address?

Here are some examples of where training system components MAC
addresses can be printed:

Pump drive: on the pump drive Ethernet card (you need to remove the front
panel held by two screws).

MicroLogix 1100: under the right cap of the PLC.

CompactLogix: on the accessible printed circuit board of the processor (1769-
L32E) or the Ethernet card (1768-ENBT) when the port is not embedded in the
processor.

ControlLogix: on the side of the Ethernet card (1756-ENBT).

6. Locate the appropriate MAC address in the Request History window and double-

click on it. A new window will appear (the following figure).
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New Entry @

Ethernet &ddress (MAC): II]l]Z[ll]:BCZ53:B3Z[|{|
Paddess | @ . 0 . 0 . 0

Hostname: |

Description: |

oK I Cancel

Figure 147: No IP address.

7. Enter the IP address you want for the pump drive and click on OK (the following
figure). The configuration will appear in the Relation List (the last figure).

Properties rz|

Ethemet Address (MAC): |00:00:BC:56:B83:00
IPAddess: | 192 . 168 . 2 . 50
Hostname: |

Description: |

oK I Cancel

Figure 148: IP address.
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BOOTP/DHCP Server 2.3

Eile Tools Help

Request History
Clear History | Addto Relation List |

| Type
BOOTP

131410 EOOTP O0:00:BC:56:B3:00

13:14:01 BOOTP 00:00:BC:56:B3:00

13.13:49 BOOTP  00.00:BC:56:B3.00

131348 EOOTP 00:00:EC:56:B3:00

131344 BOOTP 00:00:BC:56:B3:00 v
Relation List

Ethemet Address (MAC) | Type | IP Address | Hostname ] Description

00:00:BC:56:83:00 192.168.2.50
-~ Status Entries
Sent 192.168.2. 50 to Ethernet address 00:00:BC:56:83:00 || 1of256

Figure 149: Relation list.

8. At this point, the IP address is not yet stored in the device, but it will appear on
the network. To assign the IP address permanently, select the link you have
created in the Relation List of BOOTP/DHCP Server (the following figure) and click
on Disable BOOPT/DHCP (the last figure). You can then close the server
application.
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»3 BOOTP/DHCP Server 2.3

Eile Tools Help
-~ Request History
Clear History | Addto Relation List |
(heminsec) | Type | Ethemet Address (MAC) P Address | Hostname A
131416 BOOTP  00:00:BC:56:83:00 132,168.2.50
131411 BOOTP  00:00:BC:56:63:00
131410 BOOTP  00:00:BC:56:83:00
131401 BOOTP  00:00:BC:56:63:00
131349 BOOTP  00:00.BC:56:63:00
131348 BOOTP  00:00:BC:56:83:00
131344 BOOTP  00:00.BC:56:63:00 v
Relation List
New | Delete | Enable BOOTP | Enable DHCP | DisabieBE!DTPJDHCPl
Ethernet Address (MAC] Type P Address Hasthame Description
00:00.BC
~Status- Entries
Sent 192.168.250 to Ethemet address 00:00:BC:56:3:00 1 0f 256

Figure 150: Link selected.

5% BOOTP/DHCP Server 2.3

Eile Tools Help
— Request Histary
Clear History | Add to Relation List |
[heminisec) | Type | EthemetAddress [MAC) | IP Address | Hostname o’
13:14:16 BOOTP  0C:00:BC:56:B3:00 192.168.250
13:14:11 BOOTP  00:00:BC:56:B3:00
131410 BOOTP  00:00:BC:56:B3:00
13:14:01 BOOTP  00:00:BC:56:B3:00
131349 BOOTP  00:00:BC:56:B3:00
13:13:48 BOOTP  00:00:BC:56:B3:00
131344 BOOTP  00:00:BC:56:63:00 v
~ Relation List
New | Delete | Enable BOOTP | Enable DHCP |
Ethemet Address [MAC) [ Type ] IP Address | Hostname ] Description
00:00:8C:56:83:00 192.168.250
Status- Entries -
[Disable BOOTP/DHCP] Command successful 1 of 256

Figure 151: Disable BOOTP/DHCP.
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Restoring an application from an archive file

FactoryTalk View Studio is optional software included with the FactoryTalk View ME
suite. FactoryTalk View Studio enables users to create, edit, test, and transfer HMI
programs. The most common procedures for use with HMIs developed by Festo
Didactic are listed below.

Before an application can be downloaded to the Touch Screen Graphic Terminal or
used on a PC, it must be restored from an application archive file ((APA). The archive
file of the application used for your configuration can be found in the resource
kits (see the section "Resource kits" at the beginning of this course). Follow the steps
below to restore an application from the archive file.

1. Start FactoryTalk View Studio and, once the software is loaded, click on the Cancel
button to close the New/Open Machine Edition Application window, as the
following figure shows.

@Fat_:toryTalk"' e uienis
e New/Open Machine Edition Application

| B & | [] New Essting

Explorer

| Application Name
F530CTLK
IB30CTLXPYPEDD

3530MLXPC

Baggage E£40x480

Baggage 800600

BizBikes_ME
Flexible_Manufacturing_System
Flexible_Marufacturing_System_43
FMS_Storage_instd
InstantFizz_ME

Malthouse Clgx 640x480
Malthouse Clgx 800x600

Objects 5 Screen Demo
Objects_B40x480
Objects_800x600

Language: English (Canadal, en-CA |
_Application | Open Cancel |
-’-_‘jlgloéin of usel Clear I Clear Al

= NUM | 4

Figure 152: New/Open Machine Edition Application.
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2. From the Tools menu select Application Manager. In the Application Manager
window, select Restore application and click on the Next button, as the following
figure shows.

X

@ Application Manager

Select the operation to perform
Rename application

Copy application

Delete application

Backup application

G e e @ e

Restore apphication
Restore Legacy Project
Restare untime application

< Back I MNext > I Cancel Help

2 8

Figure 153: Restore application.

3. Click on "...". Select the archive file (.apa) for your combination of PLC and HMI
device located in the resource kits. Click on the Next button, as the following
figure shows.

€ Application Manager @

Specify the application archive to restore.
|E'.\Documents and Settingshlabvolt\DesktopiResources 353 - T00B03YHMIN . |

% Restore the FactoryT alk View Machine Edition application

¢~ Restore the FactoryT alk View Machine Edition application and FactoryT alk Local
Directory

Cancel Help

Figure 154: Specify the application.

4. Keep the default name for the application and click on the Finish button (see the
following figure) to restore the application from the archive file.

To delete an application from the FactoryTalk View Studio application list,
you must also use the Application manager.
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X)

(48] Application Manager

Enter a name for the new application.

3530CMPLXPYP1000

< Back I Finish I Cancel Help

Figure 155: Name for the application.

Opening and editing the IP link in an HMI program

Once the application is restored, it can be opened using FactoryTalk View Studio.

5. From the File menu, select Open Application to open the New/Open Machine
Edition Application window. Select your application from the list and click on the
Open button (Figure 154).

'E‘.'J R R
r— New/Open Machine Edition Application

File View Gppic:

] New Evisting |

Explorer ication Name
3530CTLAPC

3 TL<PYP1000
3530CT LXPYPEOD
3530ML<PC
Baggage_B40:480
Baggage_800x600
BizBikes_ME
Flexible_M anufacturing_System
Flexible_Manufacturing_System_43
FMS_Storage_inst4

InstantFizz_ME

Malthouse Clgx 640x480
Malthouse Clgx 800x600

Objects 5 Screen Demo
Objects_E40x480
Objects_S00x600

Language: iEninsh [Canada), en-CA _'_]

_Application I Open Cancel |
"a’l Elé‘n of use

Figure 156: New/Open Machine Edition Application.
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Changing the IP link with a Controller

This operation is necessary when the controller IP address is different from the
default value. In these cases, a new runtime application must be created.

6. Double-click on the Communication Setup item as shown in the following figure.

Explorer - 3530CTLXPYP 1000
=l Local [VIRTUAL)
= fim 3530CTLXPVP1000
+ 3530CTL<FYP1000
- RSLins Enterprize
mﬁ Communication Setup
-] System
(] Action Groups
#-(C3 Policies
¥ 25 Metworks and Devices
# 1 Users and Groups
#-(_] Connections

Application [ Cormunications |

Figure 157: Communication Setup.

7. Under the Design (Local) tab of the new window, select the path to your
controller (the following figure).

Design (Local] | Runtime [Target]]
] Copy from Design to Runtime I

= Q RSLinx Enterprise, YIRTUAL
[+ B3 1789-417, Backplane
= &% Etherlet, Ethernet

192,168.2,30, 1763-LEC, 1763-L16BBE BJS 00

Mode: Online Mot Browsing

Figure 158: Device shortcut.

8. Click on Apply to assign the new path to the local application. Click Yes when the
window in the following figure appears.
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RSLinx Enterprise ;

You've made the following changes to the shortcut 'CLY":
Design (Local) path edited

- Old: 1756-A7/A.PID_Loops
- New: Ethernet.1763-L16BBB BfS 00

Press Yes to apply changes. Press Mo to discard chanaes.

| Yes I No

Figure 159: Apply shortcut change.

9. Click on Copy from Design to Runtime and click Yes on the window shown in the

following figure. The future runtime application now contains the new link to the
controller.

RSLinx Enterprise

The Runtime (Target) configuration and shortcut definitions will be replaced
with a copy of the Design (Local) configuration and shortcut definitions.

Do you want to continue?

ves | Mo |

Figure 160: Replace runtime configuration.

10. You can verify the shortcut by clicking on Verify at the bottom. Be sure to

acknowledge all warnings, errors, and notes displayed and make any required
corrections.

Creating a runtime application

Once an archived application has been restored and opened, it is necessary to create
a runtime application that will then be transferred to the touch screen or used on a PC
running FactoryTalk View ME Station.

11. From the Application menu, select Create Runtime Application to open the Create
Runtime Application window (the following figure).

© Festo Didactic 117



Appendix B — Common Operations with FactoryTalk View Studio

118

Create Runtime Application

Save in: |ﬁm ﬂ &F E3-

30}3530CTLRPYP1000_ZC

£ .
! @Ffexihle_ManuFacturing_System

My Recent
Documents

Desktop
My Documents
My Computer

©

My Network — Fil : 3530CTLXPYP1000 b | 5 |
yPIac:;a it [ j =

Save as lype: | Rurtime 5.10 Application [*.mer] Cancel

Conversion to development application Hel
p
& Ahways allow corversion

" Never allow conversion
" Conversion protected by password

Figure 161: Create runtime application.

12. Save your application using a meaningful file name. Be aware of the path where
you saved the runtime application.

Downloading a runtime application to a PanelView

If you create new runtime applications on your PC, here is how you can transfer them
to a PanelView Plus so that they can be opened on the touch screen.

13. From the Tools menu, select Transfer Utility or click on the Transfer Utility icon
located in the toolbar.

14. On the Download tab of the Transfer Utility, select your runtime application (.mer)
as the source file. In the Select destination terminal tree, select the desired touch
screen (i.e., PanelView Plus 1000), as shown in the following figure.
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Q Transfer Utility

Download | Upload Compare
Source file; ﬂl
lC:\Documents and Settings\labvolt\DesktoptResources 353 - 100603%HMINRuntime\3530CT LXPYP1000. mer B Help

™ Download as: | :

Destination storage type:

|Intelna| Storage
™ Run application at start-up

_.J . A WARNING:

Include a goto configure mode button in your application if
you need to access the configuration mode screens.

Include a shutdown button in your application if you want to
fii be able to shut it down,
Select destination terminal:

= & EtherNet, Ethernet

Mode: Select Mot Browsing

= E RSLinx Enterprise, VIRTUAL
+ B3 17689-A17, Backplane

+ B 172.16.182.2, Ethernet Bridge (1763-L35E), 1769-L35E Ethernet Port
# ] 192.168.2.4, 1768-ENBT/A, 1768-ENBT/A

¥ 192.168.2.6, Panelview Plus 600, PanelYiew-Plus

R T}192,168.2,10, Paneliiew Plus 1000, Paneliew-Plus |
# f] 192.168.2.20, 1756-ENBT/A, 1756-ENBT/A
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Figure 162: Transfer Utility window.

15. Click on the Download button to download the application to the touch screen.

Deleting an HMI application

To delete an application from the FactoryTalk View Studio application list, you must
use the Application Manager.

16. Start FactoryTalk View Studio and, once the software is loaded, click on the Cancel
button to close the New/Open Machine Edition Application window.

17. From the Tools menu, select Application Manager. In the Application Manager
window, select Delete application and click on the Next button (the following
figure).
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@ Application Manager @

Select the operation to perform
Rename application

Copy application

Delete application

O e e

Backup application
Restore application
Restore Legacy Project

R )

Restare wntime application

< Back I Mest > I Cancel Help

Figure 163: Delete application.

18. Select the application to delete and click on the Finish button (the following
figure).

@ Application Manager, E]
Select the application to delete.
3530CTLXPC A

3530CTL<PVP1000

3530CT L<PYPEOD

3530MLXPC

Baggage E40x480

Baggage_ 800600

BizBikes_ME

Flexible_Manufacturing_System

Flexible_Marufacturing_System_43

FMS_Storage_instd v

v &lso delete the HMI Server project referenced by this application

¢ Back Firish Cancel Help

Figure 164: Select application to delete.

19. Confirm that you want to delete the application by clicking Yes.

Application Manager

! } Are you sure you want ko delete the application '3S30CTLXPYP1000'?

| Yes I Mo

Figure 165: Delete application.
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Foxboro Controllers Configuration and OPC Server Installation

The Instrumentation and Process Control Training System can be interfaced with a
server computer for control and monitoring with a Human-Machine Interface (HMI)
using the FactoryTalk View ME technology. This appendix is a guide for installation
and use of PID Controllers (Foxboro) with the DASTEC Foxboro 76X Series OPC Server
and the dedicated FactoryTalk View ME HMI.

The HMI interface can accommodate up to four Foxboro workstations (or devices).
Since every workstation has two controllers (primary and secondary) regulating one
PID loop each, a total of eight possible loops per interface is possible.

FactoryTalk View Studio or FactoryTalk View ME Station must be installed on each PC
on which you want to use an HMI. Every installation must be activated using
Rockwell’s FactoryTalk Activation Tool.

Rockwell Automation’s documentation can be found on the accompanying
disks or online at the following link:

T
JIiH

www.ab.com

Hardware installation

Communication between the HMI, developed under FactoryTalk View Studio and the
workstations is fairly different than with Rockwell’s PLCs. A RS232 to RS485
Converter must be used between the server PC and the controllers as shown in the
following figures. Also, an OPC server must be installed on the server PC to manage
(similarly as RSLinx Enterprise) the real-time automation data exchange between the
HMI and the controllers.

First method - Connection to a single computer

The first method, shown in the following figure, consists of connecting the
workstations to a single computer running all the software. Using this method implies
that the DASTEC Foxboro 76X Series OPC Server and the FactoryTalk View software
are installed on a single computer that is both server and client. Make sure the
stations are configured as specified in Table 4 before connecting them.
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OPC Server/Client

122

FOXBORO #1

FOXBORO #2
Converter

FOXBORO #3

FOXBORO #4

Figure 166: Connecting Foxboro workstations to a single PC.

Second method - Connection to a server computer with client
computers

The second method, shown in the following figure, consists of connecting the
workstations to a computer running the DASTEC Foxboro 76X Series OPC Server. This
computer is used as a server for one or more client computer(s) running the
FactoryTalk View software. Make sure the workstations are configured as specified in
the following table before connecting them.
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Al

Client

Client

Ethernet

Client

Client

OPC Server
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RS232 to RS485
Converter

FOXBORO #1

FOXBORO #2

FOXBORO #3

FOXBORO #4

Figure 167: Connecting Foxboro workstations to multiple PCs.
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Table 4: Communication parameters for the Foxboro controller.

PARAMETER | CoNFIGURATION CONFIGURATION
CONFIG/WP OFF ON

ADDRESS 0 .5

BAUD 4800 19200

PARITY NONE EVEN

TIMEOUT 10 0.5

FLUNCK p W

PRIORITY p >

STARTUP P >

SWITCH NONE NONE

3 Double-click on the communication port where the RS232 to RS485 Converter is

connected to open the Communications Port (COMX) Properties window.

Configuring the server communication port

1. Before installing any software on the computer used as a server for the system,

make sure the Windows Firewall is disabled.

. The RS232 to RS485 Converter is connected to the server computer via a serial

link. The DASTEC Foxboro 76X Series OPC Server uses a specific serial port setting
for this communication. The properties of the communication port where the
RS232 to RS485 Converter is connected must be modified to match the setting
used by the DASTEC Foxboro 76X Series OPC Server.

. To change the properties of the communication port where the RS232 to RS485

Converter is connected, open the Windows Control Panel. Click on the System and
Security category, select System, then click on Advanced system settings to open
the System Properties window.

The location of the System item may vary depending on your Windows
configuration.
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4. Select the Hardware tab and click on the Device Manager button to open the
Device Manager window. Click on the arrow symbol beside Ports (COM & LPT) to
expand the ports list.

5. Double-click on the communication port where the RS232 to RS485 Converter is
connected to open the Communications Port (COMX) Properties window.

6. Select the Port Settings tab and set the port settings as shown in the following
table. Click OK to confirm the changes and close the Communications Port (COMX)
Properties window. Close the Device Manager, the System Properties, and the
Control Panel windows.

Table 5: Parameter settings for the port where the R$232 to RS485 Converter is connected.

Parameter Setting
Bits per second 19200
Data bits 8
Parity Even
Stop bits 1

Row control None

Installing DASTEC Foxboro 76X Series OPC Server

1. The DASTEC Foxboro 76X Series OPC Server installation files are located on the
FactoryTalk and OPC server resource kit (see the section "Resource kits" at the
beginning of this course). Insert this disk in the computer drive, open the
OPC_Server_Fox76X folder, and double-click on the SETUP.EXE file to start the
software setup (see the following figure).
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Welcome EJ

Welcome to the Foxboro 76X Series OPC Server
Setup program. This program will install Foxboro 76X
= Series OPC Server on your computer,

It i strongly recommended that pou exit all \Windows programs
before running this Setup program.

Click Cancel to quit Setup and then close any programs you
have running. Click Next to continue with the Setup program.

WARNING: This program is protected by copyright law and
intermational treaties.

Unautharized reproduction or distribution of this program, or any
portion of it, may result in severe civil and criminal penalties, and
will be prosecuted to the maximum extent possible under law.

| Next > I Cancel

Figure 168: OPC server setup.

Software License Agreement [z]

' Please read the fallowing License Agreement. Press the PAGE DOWN key to see
the rest of the agreement.

DASTEC Corparation A
Software Product License Agreement

“ TERMS AND CONDITIONS OF SALE =

Sale of the Software Product is expressly conditioned wupon the terms and conditions set
forth below. This document constitutes the entire sales contract between DASTEC
Corporation and Purchaser. DASTEC Corporation expressly rejects any different or
additional terms of conditions previously or hereafter proposed by Purchaser unless
assented to in wiiting by an authorized representative of DASTEC.

ACCEPTANCE OF THE SOFTWARE PRODUCT BY PURCHASER SHALL
CONSTITUTE ASSENT TO ALL PROVISIONS HEREOF.

v

Do you accept all the terms of the preceding License Agreement? If you choose No, Setup
will close. To install Foxboro 76X Series OPC Server, you must accept this agreement.

< Back Yes No

2. Click on the Next button to continue to the Software License Agreement
window (see the following figure).

Figure 169: Software License Agreement.

3. Click on the Yes button to accept the terms of the license and continue to the
Choose Destination Location window (see the following figure).
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Choose Destination Location rz]

Setup will install Foxboro 76 Series OPC Server in the following
folder.

To install to this folder, click Next.

Tainstall to a different folder, click Browse and select anather
folder.

‘You can choose not to install Foxboro 76X Series OPC Server by
clicking Cancel to exit Setup.

Destination Folder 1
C:AAFX7EDPCServer Browse... |
<Back Next > Cancel |

Figure 170: Choose Destination Location.

Select Program Folder g'

Setup will add program icons to the Program Folder listed below.
You may type a new folder name, or select one from the existing
Folders ist. Click Next to continue.

Program Folders:

OPC Server V1.1.2

DASTEC Foxboro 764 Series

Existing Folders:

Canon Printer Uninstaller

Catalyst Control Center

Cognes

Compact Wireless-G 1USB Adapter v

< Back Mexut » Cancel

Figure 171: Select Program Folder.

4. Click on the Next button to approve the destination folder and continue to the
Select Program Folder window (see the following figure).

5. Click on the Next button to approve the program folder and continue to the Start
Copying Files window (see the following figure).
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Start Copying Files @

Setup has enough information to start copying the program files.
If you want to review or change any settings. chick Back. If you
are satisfied with the settings, click Next to begin copying files.

Current Settings:

Foxboro 76% Series OPC Server

Version: 1.1.2

Platform: Windows NT

Destination Folder: C:\Program Files\DASTEC Corporation’F
Program Folder: DASTEC Foxboro 765 Series OPC Server ¥

|

2

< Back I Mext » I Cancel

Figure 172: Start Copying Files.

6. Click on the Next button to start the DASTEC Foxboro 76X Series OPC Server
installation.

Authorizing the DASTEC Foxboro 76X Series OPC Server

Wil

E A detailed description of the Authorization procedure is given in the DASTEC
—  Software Authorization/Un-Authorization User Manual. This course can be
found on the OPC Server resource kit.

Once the installation is complete, the Authorization Utility opens automatically, as the
following figure shows.

A Authorization Utility x]
About Authorization Utility |
Mersion | Senal Mumber  Status
series OPC Server 11.2
Register | Demo |
Authorize | View Status |
| Ext |

Figure 173: Authorization Utility.
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7. Select the Foxboro 76X Series OPC Server item and click on the Register button to
open the DASTEC Product Information Details window. Enter the serial number of
your DASTEC product in the Serial Number text area (see the following figure).
This serial number can be found on the Festo Didactic License Authorization
document provided with your system. Appendix E shows a typical Festo Didactic
License Authorization document.

X

DASTEC Product Information Details

Prodict Name EFoxboTo 76 Series OPC Server

Product Yersion: F‘ e
Senal Mumber: f

Current Status Information
The product is currently not authorized to run.

| Generate Product Registration Code I Exit

Figure 174: DASTEC Product Information Details.

8. Click on the Generate Product Registration Code button. If your computer is
equipped with more than one Ethernet adapter, the Select Ethernet Adapter
window, shown in the following figure, is displayed. You must select the MAC
address of the Ethernet adapter with which the license of the DASTEC
Foxboro 76X Series OPC Server is to be associated. Once the MAC address is
selected, click OK to continue to the Registration Code window (the second
following figure).

Select Ethernet Adapter @

DASTEC Corporation software products are licensed for
use on one computer and each license is linked to that
computer via one of its Ethermet adpaters.

This computer has rmultiple adapters installed. Please
select the one with which the icense is to be associated.

0014BF77CE4F
0011250DCD26

Cancel

Figure 175: Select Ethernet Adapter.
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Registration Code [E

The Registration Code for this product on this computer is:

|LF5NF’F #%A3H DHDO T3 FC7T VKEC XEFB

To get an Authorization Code to allow the product to run, complete the Authorization Farm
found in the product's User Manual and send it to DASTEC. DO NOT REQUEST &N
AUTHORIZATION CODE FOR & PRODUCT EXCEPT FOR THE COMPUTER ON WHICH
THE PRODUCT WILL RUN.

An Authorization Form can be generated for you to complete. This form can be saved or
printed and zent to DASTEC instead of the form in the User Manual.

| Generate Form I Skip Form

Figure 176: Registration Code.

9. Click on the Generate Form button to open the Generate Authorization Code

Request Form window (see the following figure).

Generate Authorization Code Request Form
End User Inf

Company Name:

Company Address:

Contact Persor:

Contact's Phone Number:

Contact's Fax Number:

Contact's Email Address:

Company Name: |

Company Address:

Contact Person:

Contact's Phone Number:

Contact's Fax Number;

Contact's Email Address:
Purchaser Information -

Compary Mame;

C Address:

Contact Person:

Contact's Fax Number:

l
l
Contact's Phone Number: {
l

Contact's Email Address:

Person Authorizing | Date |December 17, 2007

Select File Name/Path and Save I Cancel

Figure 177: Generate Authorization Code Request Form.
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10. Fill in the form and click on the Select File Name/Path and Save button. This

11.

allows you to save your Authorization Code Request Form to a text file. Email the
completed form to DASTEC Corporation at:

sales@dastec.com

DASTEC Corporation will return the form to you with your Authorization Code.

Below are the steps to enter your Authorization Code. Keep in mind that
while you are waiting for DASTEC Corporation to return your Authorization
Code, you can run the DASTEC Foxboro 76X Series OPC Server in Demo
mode for 3 days.

From the Authorization Utility, select the Foxboro 76X Series OPC Server item and
click on the Authorize button to open the DASTEC Product Information Details
window. The Serial Number text area should already be filled with the serial
number of your DASTEC product (see the following figure).

X

DASTEC Product Information Details

Fowxboro 76 Senes OPC Server
1.2

Product Name:
Product Version:

Serial Nurnber:
Current Status Information
The product is curently not authorized to run.

1>o<><><><>o<

[ Enler Authorizalion Code | Esit

Figure 178: DASTEC Product Information Details.

12. Click on the Enter Authorization Code button to open the Code Entry window (see

the following figure).

Code Entry
Enter the Authorization Code from the
Authorization Form in the field below.
Cancel

Figure 179: Code Entry.

13. Enter your Authorization Code in the text area and click OK to authorize the

product. Click on the Exit button to close the Authorization Utility.
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14,

15.

16.

If you plan to transfer the DASTEC Foxboro 76X Series OPC Server to
another computer, you must first un-authorize your product. Please refer
to the DASTEC Software Authorization/Un-Authorization User Manual on
the OPC Server resource kit for details on the un-authorization procedure.

i
Uit

Click on the Finish button to complete the setup of the DASTEC Foxboro 76X
Series OPC Server (see the following figure).

Setup Complete

Setup has finished installing Foxbora 76% Senes OPC Server on
your computer,

Click Finish to complete Setup.

Finish

Figure 180: Setup Complete.

To complete the OPC server installation, copy the OPC_Server_Fox76x\Database
folder from the FactoryTalk and OPC server resource kit to the computer hard
drive. It is suggested to copy this folder into your My Documents folder. The
Fox762.tdb tag configuration file in this folder is required to run the OPC server
with the training system.

From the Windows Start menu, select the DASTEC Foxboro 76X Series OPC Server
V1.X.X folder and start Foxboro 76X Series OPC Server (see the following figure).
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E Untitled - DASTEC Corp. Foxboro 76X Series OPC Server

File Add Edit View Options Help
sojmjala y(m{e]r|

Name Parameter .., | Processing | Value | Time Stamp | Description |
Ready

© Festo Didactic

Figure 181: DASTEC Corp. Foxboro 76X Series OPC Server.

17. From the File menu of the OPC server, select Open and select the Fox762.tdb
configuration file you just saved to the computer hard drive (see the following
figure).

Open @@
Look in: |._J OPC_Server_Fox762_Database ﬂ « @ ef B
= lFox7s2.tb)
Filename:  [Fox7621db Open
Files of type: | Tag Configuration Files ("tdb) | Cancel
o”

Figure 182: Opening the configuration file.

133



Appendix C — Foxboro Controllers Configuration and OPC Server Installation

134

18. Once the configuration file is opened, the DASTEC Corp. Foxboro 76X Series OPC
Server window should appear as shown in the following figure.

The Fox762.tdb configuration file is set for a computer using the COM 1
communication port. If the RS232 to RS485 Converter is not connected to
COM 1, follow the procedure in AppendixD to change the OPC server
communication setting.

uin
JiH

& Fox762.tdb - DASTEC Corp. Foxboro 76X Series OPC Server
File Add Edt View Options Help

fReady

slmlsin] L[>[e]v]
liifFox762_Wsi Name | Parameter Number | Processing | Value | Time Stamp | Description
ii? Fox762_WS2 7 StatusCode  NjA Communication Status Code
[l Fox762_Ws3 & StatusMsg  MNJA Communication Status Message

[ Fox7e2_ws4
[l Fox762_Wss
[ Fox762_ws7
[l Fox762_wss

Fox762_WS1 has 2 Tags

Figure 183: Fox762.tdb.

19. From the File menu, select Exit to close DASTEC Corp. Foxboro 76X Series OPC
Server.

Overview of DASTEC's Foxboro 76X Series OPC Server

OPC is an acronym for OLE for Process Control, where OLE stands for Object-Linking
and Embedding. The DASTEC Foxboro 76X Series OPC Server uses the OPC standard
to read/write data to/from Foxboro 762 controllers. The OPC server and the
controller(s) communicate via serial communications.

The computer running the OPC server can be its own client (i.e., the OPC server is set
as a local server) or it can be used as a remote server. In this case, several client
computers can be connected to the OPC server and data are exchanged between the
OPC server and the clients over the computer network via the Distributed Component
Object Model (DCOM) interface.
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The following figure shows the OPC server with the tag list for the eight workstations.
The tags for each workstation are divided into four subgroups: Lab-Volt, Poll, Primary
Set, and Secondary Set. The three last subgroups are pre-defined subgroups. When
the HMI application is running, the tags can be monitored in real time by selecting the
View P Monitor from the DASTEC Foxboro 76X Series OPC Server menu. The
following figure shows the tags of the Lab-Volt subgroup. Monitoring tags allows the
user to check if the OPC server is actually communicating with the controller(s).

You can also use the LEDs on the RS232 to RS485 Converter, Model 75883, to
check if the OPC server is actually communicating with the controller(s). If the
two LEDs are not flashing, the OPC server is not communicating with the
controller(s).

i
111l

5 Fox762.1db - DASTEC Corp. Foxboro 76X Series OPC Server
Fle Add Edt View Options Help

selm|Sin blm=le] v

+ [ Fox762_ws1 Mame l Parameter Number | Processing | Value | Time Stamp | Description

+ | Fox762_ws2z — AL1_DB 0x74 Custom Alarm 1 Deadband
+ |§ Fox762_W53 — AL1_L1 0x78 Custom Alarm 1 Level 1

-1l Fox762_W54 — ALl L2 0x79 Custom Alarm 1 Level 2

(¥ [illl Fox762_WS5 —AZDE Ox7A Custom Alarm 2 Deadband
H lh Fox762_W57 — ALZ2_L1 0x76 Custom Alarm 2 Level 1

i e Sazlz  oas Custom Alarm 2 Level 2

S :;au:“"'t ~D.CTRLL  Ox6B Derivative Term Exact Controller 1

JReady

[ Primary Set
[ Secondary Set

Derivative Term Exact Controller 1
Derivative Term Controller 1
Detivative Term Controller 2
Intergal Term Exact Controller 1
Integral Term Exact Controller 1
Inkegral Term Controller 1

Inkegral Term Controller 2
Proportional Band Exact Controller 1
Proportional Band Exact Controller 2
Controller 1 Proportional Band
Proportional Band Faceplate
Proportional Band Faceplate
‘Workstation Address

—~DCIRLZ  Ox34
— DF_Ctrl1 0x65
— DF_Ctrlz Ox2F
-~ 1_CTRL1 Ox6A
= I_CTRLZ 0x33
= IF_Ckl1 Ox64
= IF_Ckrz 0x75
- P_CTRL1 0x69
—~P_CTRLZ  Ox32
—~ PBE_CTRL1  Ox69
— FF_Ctrll 0x63
— PF_Ctrl2 0x74
— WS5_Address OxEQ

LabVolt has 20 Tags

Figure 184: DASTEC Foxboro 76X Series OPC Server.

Running the HMI on the server

The runtime application on the FactoryTalk and OPC Server resource kit (see the
section "Resource kits" at the beginning of this course) can be opened without
modification with FactoryTalk View ME Station on the server computer.

Running the HMI application 3530FOX762_0OPC.mer triggers the start of the DASTEC
Foxboro 76X Series OPC Server on the server computer.

To check if the OPC server communicates with the station(s) controller(s), select View
» Monitor in the DASTEC Foxboro 76X Series OPC Server window and browse
through the stations’ tags to verify that they are actualized in real time. The following
figure shows an example of the values that can be displayed when the OPC server is
properly communicating with a Foxboro controller.
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5 Fox762.1db - DASTEC Corp. Foxboro 76X Series OPC Server

Fle Add Edit View Options Help
o i) A I I =T
[ Fox762_ws1 Name | Parameter Number | Processing | value | Time Stamp | Description
[ Fox7ez_ws2 -~ AL1_DB 0x78 Custom Alarm 1 Deadband
:" Fox762_W53 — AL1_11 0x78 Custom Alarm 1 Level 1
Fox762_W54 — AL1_L2 0x79 Custom Alarm 1 Level 2
|l Fox762_WS5 —AZDB  Ox7A Custom Alarm 2 Deadband
Fox762_w57 — &LZ L1 0x76 Custom Alarm 2 Level 1
egxf:fﬁ:sa “azlz o Custom Alarm 2 Level 2
3 ol .—_D_CTRLI 0x68 Derivative Term Exact Controller 1
3 Primary Set .—_D_CTRLZ 0x34 Der?vative Term Exact Controller 1
(&3 secondary Set .-_DF_Ctrli 0x65 Detivative Term Controller 1
== DF_Ctrl2 0x2F Detivative Term Controller 2
— 1_CTRLL Ox64 Intergal Term Exact Controller 1
— 1_CTRLZ 0x33 Integral Term Exact Controller 1
= IF_Ckl1 Ox64 Integral Term Controller 1
-~ IF_Curlz 0X75 Integral Term Controller 2
- P_CTRL1 Ox69 Propartional Band Exact Controller 1
—~P_CTRLZ  Ox32 Proportional Band Exact Controller 2
—~ PB_CTRL1 0x69 Controller 1 Proportional Band
— FF_Ctrll 0x63 Proportional Band Faceplate
— PF_Ctrl2 0x74 Proportional Band Faceplate
— WS5_Address OxEQ ‘Workstation &ddress
JReady LabVolt has 20 Tags

Figure 185: OPC server communicating.

Two OPC servers opening simultaneously

Only one OPC server can run effectively at any given time. If two OPC server instances
start upon the launch of the 3530F0X762_OPC.mer HMI application, this means that
you have to edit the user account to use to run the OPC Server. Here is how to
proceed:

1. From the Start menu of Windows, open the Accessories folder, then click on the
Run application. In this application, enter dcomcnfg.exe in the field, then click Ok
to launch the program. This opens the Component Services window.

2. In the Component Services window, go to Component Services » Computers »
My Computer » DCOM Config and right-click on DASTEC Corporation Foxboro 76X
Series OPC Server to access the Properties.

3. Under the Identity tab, select The interactive user as the user account to use to
run the application and click OK.

Running the HMI from a client computer

The archived FactoryTalk application (.apa) on the FactoryTalk and OPC server
resource kit (see the section "Resource kits" at the beginning of this course) has to
be modified with FactoryTalk View Studio to create a runtime application (.mer) that
can be opened with FactoryTalk View ME Station on a client computer.
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1. When the HMI project is open in FactoryTalk View Studio, double-click on the Fox
server icon in the Explorer window (the following figure) to open the Fox
Properties window.

Explorer - 3530F0X762_0PC

= & Local VIRTUALFXB)
= fin 3530FOX7E2_OPC

:
+ % 3530F0X7E2_0PC

RSLinx Enterprise
(] System

¥

M Application I Communications I

Figure 186: Fox server icon.

2. In the Fox Properties window (see the following figure), change the Computer
hosting the server option for Server will be hosted on remote computer. Click on
the two Browse buttons to select your server computer and OPC Server name.
When this information is entered correctly, click OK to close this window.

The server and client computers must be on the same local network.

i
JIiHHY

3. Generate a new runtime application by selecting Application » Create Runtime
Application. Running this new runtime application from a client computer triggers
the start of the DASTEC Foxboro 76X Series OPC Server on the server computer.
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Fox Properties E{
General |Advamedl

N ame:

Description:

- Computer hosting the server
Select this option B " Server will be hosted on local computer

* Server will be hosted on remote computer

| Browse for server

fYDUH_SERVEH_EUMPUTEH_NAME_HEHE Browse... l T
OPC Server name (ProglD]: | — Browse for OPC
[DASTEC <76 OPCServer 1 Browse.. | 41 servername

| oK I Cancel &pply Help

Figure 187: Fox Properties window.
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Changing the Serial Port of the OPC Server

The Fox762.tdb configuration file provided on the FactoryTalk and OPC server
resource kit (see the section "Resource kits" at the beginning of this course) is set for
a computer using the COM 1 communication port. If the RS232 to RS485 Converter of
your system is not connected to the COM 1 port of your computer, follow the
procedure below to change the OPC server communication setting.

1. From the Windows Start menu, select the DASTEC Foxboro 76X Series OPC Server
V1.X.X folder and start Foxboro 76X Series OPC Server. From the Edit menu, select
Comm. Path to open the Communication Path Selection window (the following
figure).

Communication Path Selection @

Auvailable Communication Paths
Comm_19200

0K I Cancel

Figure 188: Communication Path Selection window.

2. Select Comm_19200 and click OK. This opens the Communication Path Properties
window (the following figure). Change the Port Number to match the
communication port of the computer to which the RS232 to RS485 Converter is
connected.
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Communication Path Properties

Logical Mame | Comm_15200 -

Description | 4,

Port Number |1 Cancel |
BaudRate [13200 +|
Data Bits m
Stop Bits |1 >
Parity m

Advanced Setup

RTS Output EHANDSHAKE v
DTR Output {HANDSHAKE -

I~ CTS Input ¥mit Contral
™ DSR Input¥mit Control
™ DSR Input Rey Control

Debuglevel @ 1 2 (3 O Off

Figure 189: Communication Path Properties window.

3. Do not change the other communication parameters. Make sure these parameters
match the port settings of the computer where the RS232 to RS485 Converter is
connected.
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