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Preface

TriStation 1131™ Developer’s Workbench is a software application for developing, testing, and
documenting safety-critical and process-control applications that execute on Triconex controllers.

New Features in TriStation 1131 v4.1

The following are new features in TriStation 1131 version 4.1:

Note

MS Windows 2000 and Windows XP compatible.

Support for new Analog Input and Digital Output (Next Generation I0) modules.
Support for the Tricon Communication Module (TCM).

Backup project file is automatically saved after a Download All or Download Changes.

New feature — Restore Project To Last Download —allows the file which was saved
after the download to be restored as the project file.

Write to File feature for intermediate ST code.

For more detailed information about the changes made in each TriStation 1131 v4.1
release, see the Product Release Notice for TriStation v4.x, available on Triconex
CustomerNet.

Summary of Sections

Chapter 1, Project Administration — Explains how to install the TriStation 1131
software, create a project, set up security, and use libraries of functions and function
blocks.

Chapter 2, Application Development— Explains how to develop an application.

Chapter 3, Controller Configuration — Explains how to configure modules used in the
installation.

Chapter 4, TriStation 1131 Communication — Explains how to set up communication
between a TriStation 1131 PC and Triconex controller.

Chapter 5, Implementation — Explains how to implement an application on a controller.

Appendix A, Commands and Properties — Describes TriStation 1131 commands,
properties, and tools.

Appendix B, Data Types—Describes data types included with the TriStation 1131
software.

Appendix C, TCM Model 4351/4352 Configuration — Explains how to configure the
older model 4351 or 4352 Tricon Communication Module.
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Preface

Related Documents

*  SOE Recorder User’s Guide

» TriStation 1131 Libraries Reference

*  Enhanced Diagnostic Monitor User’s Guide

*  Tricon and Trident Safety Considerations Guides
»  Communication Guide for Tricon v9-v10 Systems

*  Product Release Notices for specific Tricon and TriStation versions

Product and Training Information

To obtain information about Triconex products and in-house and on-site training, see the
Triconex Web site or contact your regional customer center.

Web Site

http:/ /www.triconex.com

Technical Support

Customers in the U.S. and Canada can obtain technical support from the Customer Satisfaction
Center (CSC) at the numbers below. International customers should contact their regional
support center.

Requests for support are prioritized as follows:

* Emergency requests are given the highest priority

* Requests from participants in the System Watch Agreement (SWA) and customers with
purchase order or charge card authorization are given next priority

* All other requests are handled on a time-available basis

If you require emergency or immediate response and are not an SWA participant, you may
incur a charge. Please have a purchase order or credit card available for billing.

Telephone

Toll-free number 866-746-6477, or
Toll number 508-549-2424 (outside U.S.)

Fax
Toll number 508-549-4999

Web Site

http:/ /customernet.triconex.com (registration required)
E-mail

ips.csc@ips.invensys.com
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Preface xv

We Welcome Your Comments

To help us improve future versions of Triconex documentation, we want to know about any
corrections, clarifications, or further information you would find useful. When you contact us,
please include the following information:

The title and version of the guide you are referring to

A brief description of the content you are referring to (for example, step-by-step
instructions that are incorrect, information that requires clarification or more details,
missing information that you would find helpful)

Your suggestions for correcting or improving the documentation
The version of the Triconex hardware or software you are using

Your name, company name, job title, phone number, and e-mail address

Send e-mail to us at:

triconextechpubs@ips.invensys.com

Please keep in mind that this e-mail address is only for documentation feedback. If you have a
technical problem or question, please contact the Customer Satisfaction Center. See Technical
Support on page xiv for contact information.

Or, you can write to us at:

Attn: Technical Publications
Triconex

15345 Barranca Parkway
Irvine, CA 92618

Thank you for your feedback.
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2 Chapter 1 Project Administration

This figure shows a typical project cycle and the main steps for setting up a TriStation 1131
project.
- Install TriStation 1131 software
- Create or open a project
Set Up the Project) - Set project options
- Set TriStation 1131 options
- Configure user access
Develop the
Application
Test with the
Emulator
Fix Errors
Yes
Errors?
No

Configure the
Controller

Set Up TriStation
Communication

y

Implement on
the Controller
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Project Administration Steps

3

Project Administration Steps

This list includes steps that can be or should be done during project administration.

Steps

See

O d o a a

Install the TriStation1131 software
(if needed)

Create or open an existing project.

Specify the language to be used as a default.
Specify whether annotations are
automatically included.

Specify monitor colors for displaying
variables in the emulator and controller.
Specify options to be used when you use

TriStation 1131.
Specify FBD, LD, and CEM Editor options,

as needed. (Optional)

Configure user access.

Add libraries from other projects. (Optional)

View standard reports; add custom reports.

* TriStation 1131 Installation on page 4

* Project Creation on page 14

* Specifying Language Options on page 17
* Specifying Annotation Options on page 18

* Specifying Monitor Colors for BOOL Values
on page 20

¢ TriStation 1131 Options on page 21

* Specifying FBD Editor Options on page 24
* Specifying LD Editor Options on page 25

* Specifying CEM Editor Options on page 26
* User Access on page 27

* Adding Libraries on page 38

* Reports on page 41
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4 Chapter 1 Project Administration

TriStation 1131 Installation

This section explains how to install and uninstall the TriStation 1131 software, and how to verify
that the software is correctly installed. The installation also installs the TS1131 Install Check
software.

Topics include:

System Requirements on page 4

Upgrading from Previous Versions of TriStation 1131 on page 4
Installing the TriStation 1131 Software on page 5

Uninstalling the TriStation 1131 Software on page 6

Verifying the TriStation 1131 Installation on page 6

System Requirements

The following are the minimum system requirements for TriStation 1131:

PC running Windows 2000 or XP

Pentium 233 MHz with 128 MB RAM

125 MB free hard drive space

CD-ROM drive

Network adapter card

SVGA monitor running at 1024 x 768 resolution with 64,000 colors

DLC protocol installed (see Installing DLC or TCP/IP Protocol on a TriStation PC on
page 243)

Upgrading from Previous Versions of TriStation 1131

If you are upgrading from a previous version of TriStation 1131, please note the following;:

If you have previously installed version 2.x or 3.x of the TriStation 1131 software, you
do not need to uninstall it before installing version 4.1.

If you have previously installed version 4.1.x of the TriStation 1131 software, you do
not need to uninstall it before installing a later version of 4.1.x. For example, if you have
version 4.1.419 installed, you do not need to uninstall it before you install version
4.1.420 or later.

If you have previously installed version 4.0 of the TriStation 1131 software, you do not
need to uninstall it before you install version 4.1. You may wish to keep both versions
of the TriStation software installed on your workstation until you have finished
converting all your projects to version 4.1 (see Converting Existing Projects to Version
4.1 on page 11).
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TriStation 1131 Installation 5

However, uninstalling version 4.0 after you have installed version 4.1 will cause
version 4.1 to no longer work. To correct this, simply uninstall both 4.0 and 4.1 and then
reinstall version 4.1.

Additionally, if you installed other Triconex applications (such as SOE Recorder) after
you installed TriStation version 4.0, uninstalling version 4.0 may cause other installed
Triconex applications to no longer work. To correct this, simply uninstall and then
reinstall the other Triconex applications after you uninstall TriStation version 4.0.

Installing the TriStation 1131 Software

This procedure explains how to install the TriStation 1131 software. The setup program
provided by Triconex installs all the components of the TriStation 1131 Developer’s Workbench
on your PC. If you purchased the optional CEMPLE software, it is installed at the same time.

Note

If you are installing the TriStation 1131 software on a Windows XP workstation, you
must also install the DLC protocol. Without this protocol installed, you will be unable to
open a new or existing project in TriStation. See Installing DLC on Windows XP on
page 244 for detailed instructions.

The TriStation 1131 software must be installed on a local drive. Do NOT install and run
TriStation 1131 on a network server.

Procedure
1 Logon as an administrator or as a user with administrator privileges.
2 Close all open applications.
3 Insert the TriStation 1131 CD in the CD-ROM drive.
If the installation starts automatically, go to step 8. Otherwise, go to the next step.
4 From the Start menu, click Settings, and then click Control Panel.
5 Double-click Add New Programs.
6 Click the CD or Floppy button, and then browse to locate the setup.exe file on the CD.
7 Double-click setup.exe to start the installation.
8 Follow the InstallShield Wizard instructions.

10

Triconex recommends installing the TriStation 1131 software in the default destination
folder, which is: C:\Program Files\Triconex\TriStation 1131 4.1.

To restart your PC after the installation has finished, click Yes. You are not required to
restart your PC before running the TriStation 1131 software.

To complete the installation, click Finish.
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Uninstalling the TriStation 1131 Software

This procedure explains how to uninstall the TriStation 1131 software.

Procedure
1 Log on as an administrator or as a user with administrator privileges.
2 From the Start menu, click Settings, and then click Control Panel.
3 Double-click Add/Remove Programs, and select TriStation 1131 4.1.
4 C(Click Change/Remove.

Follow the on-screen instructions to confirm the deletion of the selected application and
all its components.

Note If you saved projects in the default directory, (C: \Program
Files\Triconex\TriStation 1131 4.1), the uninstall program does not
remove them.

5 Click Yesor Yes to All if the Remove Shared File dialog box asks about removing unused
DLLs.

6 Click Finish to complete the uninstallation process.

Verifying the TriStation 1131 Installation

This procedure explains how to verify the TriStation 1131 software is correctly installed and that
associated files are not corrupted.

After installing the software and before downloading an application to the controller, you
should run the TriStation 1131 Install Check program. The Install Check software is copied to
your hard drive when you install the TriStation 1131 software.

Note Running TS1131 Install Check is required for safety applications. For more information,
see the Safety Considerations Guide.

Procedure

1 From the Start menu, select Programs, Triconex, and then Install Check 4.1.
2 Click Run.

Install Check verifies that all TriStation files are correctly installed. When verification is
complete, the name, version, and status of each file are displayed in the list.
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E Triconex Install Check - TriStation 1131

Click 'Bun' button to venfy 'TnStation 1137 installation.
Click 'Dizplay Details' buttaon o dizplay the results.

File: M ame Yersion Status *~
Programsstrl ewnd 0 dll 414300 ak.
Programs4DiagTrl10.dl 414300 ak.

Programsstrl pimd40.dil 414320 ak.

Programs4T cxlliag. exe MISSING

Programsstrl buedlg. DLL 414340 ak.

Programs4T51137 exe 414340 ak.

Datahts113 mags.mag n'a ak.

DataTC=LIBLT2 n'a 0k

DatatSTOLIB.LTZ2 n'a 0k =
Datat5TDSHEET LT2 n'a 0k
DatatTR1HWDEF HWwD n'a 0k b’
< | [*

Dizplay Details Run | Cloze ‘

3 Verify that the program is validated by viewing each item in the list.

The status of each file should be “OK”. If there are files that have “Missing” in the Status
column, you should re-install TriStation 1131.

4 Click Display Details to view the full path for verified files and expanded error messages
for any identified problems.

I Details - Notepad
File Edit Format View Help

W ALIDATED™™ ~

C:APrograrm Files\Triconex\TriStation 1131 4. 15\Programsite pirmd0. dil
Y ALIDATED™

CAProgram Files\Triconex\TriStation 1131 4. 1\ProgramshToxDiag. exe
ERROR: MISSING

CAProgram FilesiTriconex\TriStation 1131 4. 1\Programsttr hwdlg DLL
Y ALIDATED™

C:AProgram FilestTriconex\TriStation 1131 4. 1%ProgramstT31131 exe
T ALIDATED™

C:AProgram Files\Triconex\TriStation 1131 4. 1\Datatts1131msgs. msg
T ALIDATED™

C:AProgram FilestTriconex\TriStation 1131 4 1\DatahTCHLIB.LT2
W ALIDATED™

C:AProgram FilestTriconex\TriStation 1131 4. 1\DatabSTOLIB.LT2
W ALIDATED™
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TriStation 1131 Projects

This section provides an overview of TriStation 1131 projects and related information.
Topics include:

* The Project Workspace on page 8
* Displaying Version Numbers of Projects and Documents on page 9
* Converting Existing Projects to Version 4.1 on page 11

* Adding Audit Comments on page 13

The Project Workspace

The Project Workspace includes the Reports folder. Other project features are accessed from the
menus.

----- Hardware Module Configuration
----- Library Documents

----- Program % ariable Lizting

----- Project History by Element
----- Project History by Time

----- Project Implementation

----- Project Memorny Allocation
----- Project Security Levels

----- Project Users

----- Tagnames: Complete Listing
----- Tagnames: Modbus Aliases
----- T agnames: where Jzed

----- |Jzer Documents

mrd ﬂ.pplicatinnl (M Controller {13 PfUiECtl
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Displaying Version Numbers of Projects and Documents

This procedure explains what version numbers are and how they can be viewed. Version
numbers are used with the project under development (current version), the downloaded
application (downloaded version), and project elements. Version numbers include a major
(first) and minor (second) number, separated by a period.

Procedure for Projects

1 On the Project menu, click Project Description.

—

Project Description, - EXTUY

Project

Filename; My DocumentshTriconexhTriStation 1137 4.1%Projects\Extuy. pt2

Drezcription: |
Current Yersion: 5.0 14472003 11:57:33 4M
Dowloaded Version: 4.0 84302000 7:04:23 PM
Cantraller
Tricon

(] 4 | Cancel | Help |

2 View these properties in the Project Description dialog box.

Property Action
Current Version Displays the version of the project which is under development.
Downloaded Version Displays the version of the project (application) which is

downloaded to the controller.

3 Click OK to close the dialog box.
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Procedure for Documents

1 Expand the Application Workspace (see The Application Workspace on page 54), and
right-click a document.

2 From the shortcut menu that appears, select Properties.

The Document Properties dialog box appears.

r i
Document Properties §|

Sumrmary ] Altributes ] lsage ]

MName: Ex02_CRITICAL_IO - +1.6
Internal 1I0:;  0w00000723

Owned By:  Manager Change Owner

Created: T418/20005:33:14 PM
Modified:  10/18/2000 3:02:15 P
Cormpiled:  5/28/2003 9:10:36 AM
Categarny: ]

Description: [ fety Critical 10 Modules

Can be used in Safety or Contral applications.

Document Access
" Read * Readfwiite ( Lock

0K | Cancel | Help |

3 View this property on the Summary tab.

Property Action

Name Displays the version of the document at the end of the name.

For example, if the document name is displayed as LightEmUp -
v1.26, the version number is 1.26.

4 C(Click OK to close the dialog box.
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Converting Existing Projects to Version 4.1

This procedure explains how an existing TriStation 1131 project can be automatically converted
to version 4.1. Any project created with version 2.x through 3.x can be converted to version 4.1.

Projects created with version 4.0.x can be opened in version 4.1, but once they have been opened
in v4.1 they can no longer be opened with an earlier version of TriStation 1131.

The programming model for TriStation 4.0 and later is significantly different from versions 3.x

and earlier. The most significant differences are:

There are no program instances

Programs can directly reference tagnames

Programs cannot use VAR_INPUT, VAR_OUTPUT, or VAR_IN_OUT variables

Procedure for Version 4.0.x Projects

1

Procedure for Version 2.x or 3.x Projects

1

Open the TriStation 1131 project to be
converted.

When prompted, click Yes to continue
the conversion or No to cancel.

Open the TriStation 1131 project to be
converted.

When prompted, click Yes to continue
the conversion or No to cancel. To get
information about what is converted,
click Help.

If you clicked Yes, you mustlog in to the
project as a Level 01 user.

After you log in, the project is opened
and a backup is made using this naming
convention: <project
name>_<version>_Pre40Cnv.bt2.

=

TriStation 1131: QUERY

~
2

The project file waz last zaved with TriStation 1131,
wd [0.381.0. Continue to open the praject using
TrStation 1131, +»4.1.434.07

@

TriStation; 1131: QUERY

~
2

Thig project was created prior to TnStation 4.0,
TriStation 1131 will corvert the project to the new
programming model. Would you ke to continue?

Select ez’ to continue with the conversion.

Select ‘Mo’ to cloge the project without modification,
Select 'Help' far information about the canversion
process.

After completing the conversion, you must perform a Download All (see Using the

Download All Command on page 316).
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12 Chapter 1 Project Administration

The following table identifies the changes made during a version 2.x or 3.x project conversion.

Table 1 Changes Made During Version 2.x or 3.x Project Conversion

Item Description

Application Snapshot ~ The conversion removes the snapshot of the application which was saved
during the last download. This means you will not be able to compare the
current version of the project to the previously downloaded version of the
project until after the first download.

Application State The state of the application is changed to Download All.
Multiple Program If there are multiple instances of a program, each instance is converted to a
Instances new program document. The name of each new document is generated by

appending _# to the program name, where # is a consecutive number
starting at 1. For example, if there were two instances of program
TankAlarm, the first instance is named TankAlarm_1, and the second is
named TankAlarm_2.

Naming Conflicts If renaming a program input or output results in a name conflict with a local
variable, the name of the local variable is appended with ?Dup? and a
message is written to the message output view.

You must rename the local variable before compiling the program.

Trident System If a tagname references a Trident system variable, the variable name is
Variables appended with ?Sys? and a message is written to the message output view.

You must change the names and change the Point Type to memory. One
way to do this is to replace the dot (period) in the name with an underscore
and then delete the ?Sys? from the end of the name.

You must also use the system status function blocks (SYS_¥) to set the value
of these variables. The best place to do this is in the first network in your
program. The reason this must be done is that in this version of TriStation
1131, Trident system status values are only accessible by using the system
status function blocks.

Variable Changes In FBD, LD, and CEM programs, input and output variable declarations are
changed to tagname declarations.

In ST programs, all VAR_INPUT, VAR_OUTPUT, and VAR_IN_OUT
declarations are changed to VAR_EXTERNAL.
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Adding Audit Comments

This procedure explains how to add comments when you change a program, function, or
function block. These comments provide an audit trail which can be viewed in reports.

Procedure
1 Close a program, function, or function block that was changed.

The following dialog box appears, allowing you to describe the changes before the
element is saved.

i

Comments for Audit Trail

The fallowing comment will be permanently placed in the audit trail
to identify changes made during thiz editing seszion.

Element Mame: EX0T_SHUTDOWM

E nabled colar manitaring

k. | Help

2 Enter a comment and click OK.
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14 Chapter 1 Project Administration

Project Creation

This section describes how to create and log on to a TriStation 1131 project.
Topics include:

* Creating a TriStation 1131 Project on page 14

* Adding a Project Description on page 15

* Logging on to an Existing Project on page 16

Creating a TriStation 1131 Project

This procedure explains how to create a TriStation 1131 project. When a new project is created,
a user name and password are automatically created with the highest level of privileges — Level
01 (see User Access on page 27). You are automatically logged on as this default user when the
project is created.

Procedure
1 Open TriStation 1131. On the File menu, click New Project.

r i

New Project &l

Platform:

Select the contaller platform to be supported
b this project.

MOTE: Your selection cannot be changed
after the new project iz created.

k. | Cancel | Help |

2 For the Platform (controller), select Tricon, Tricon Low Density, or Trident.

3 Click OK to continue.
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=

Filename for New Project

Save i | () Projects K £x B~
[Chnew. THMP | &) Excauntr |&) ExsTreatures  [&] TOCOUNT
[CTOCOUNTR.EZP | &] Exena | ] Ext | ] ToENG
[ TOTUY. TMP | ] Exerrars | 2] rew | 2] ToLIGHTS
[Chtestz. TMP | &) Exmadbus | &) Temopc | &) Tdmodbus
@ Excem @ Expeer @ TDCEM @ Tdpeer
@ Excem2 @ Exsoe @ Tdcemz2 @ TdSOE

< >

Save as ype: | Projects [PT2) | Cancel

4 Navigate to the folder you want to save the project in, enter a file name, and click Save.

Note TriStation projects must always be run from a local drive. Projects may be saved to a
network drive for backup purposes, but you must copy the project to your local drive
before you open it in TriStation.

Files that are used in TriStation 1131 are copied to the project. After the file creation
process finishes, you are automatically logged on to the project using the default user
name (MANAGER) and default password (PASSWORD).

Adding a Project Description

This procedure explains how to add a description to a project. The Project Description dialog
box displays information about the project, including the version of the project being developed
and the version of the project downloaded to the controller, which may be different.

CAUTION

Do not use the Windows file properties dialog box to maintain descriptive
information about your project. Changing or adding information to the
Summary tab in the Windows File Properties dialog box for a TriStation
project file (.pt2) will prevent TriStation from opening the file. There is no
way to recover a project file that has been changed in this way.

Procedure
1 n the Project menu, click Proj i
Ont e . OJeCt enu, ¢ ck OJeCt Project Description - EXTUY
Description.
Project
2 Enter a descrlptlon Of any length fOI' Filename:  ky DocumentshTriconestTriStation 1131 4.1%Projects\E stuy. pt2
the prOjeCt. Description: ||
3 C(lick OK to save.
Current Yersion: 5.0 14442003 11:57:39 AM
Downloaded Yerzion: 4.0 8/30/2000 7:04:23 Pk
Contraller
Tricon
1] 4 | Cancel Help
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16 Chapter 1 Project Administration

Logging on to an Existing Project

This procedure explains how to open and log on to an existing project. Only one project can be
opened at a time. TriStation projects must always be run from a local drive. A project that has
been saved to a network drive must be copied to your local drive before you open it.

Note

If an existing TriStation project was created by a user with restricted or administrator-
level rights in Windows, other users may be unable to open that project. Windows
security file access rules apply to all TriStation project files. You must have read/write
access to a TriStation project, and the folder it is located in, to be able to open the project. If
you are unable to open a TriStation project created by another user, contact your
network or system administrator for assistance with changing the access rights for the
selected project file and/ or file location.

Procedure

1

Open TriStation 1131. On the File menu, click Open Project.

-

Open Project

Laok, in: | 9 Projects ﬂ o
[Cinew. THP |2 Exccountr |@|ExsTReatures  [2] ToCOUNT
) TDCOUNTREXP | &]Exena | &) Extu =) ToEND
[ TOTUY. TP | Exerrars |2 rew | ToLIGHTS
[Ctestz, THP |2 Exmmodbus =] Temope | =] Tdmodbus
H Excem H Expeer H TDCEM H Tdpeer
@ ExcemZ @ Exsoe @ Tdcemz @ TdSOE

S >
Files of type: | Projects [*.PT2) | Cancel

2 Select the folder to look in. Click the project to be opened, and then click Open.

=

Project Log On: EXTUY

To access any part of the project you must firgt log on. The
project manager creates uzer accounts for each project.

Y'our log on name will be uged to track project activity,
changesz, and access rights.

Log on Mame: |MANAGER

Paszword: | ******* q

Seszzion 1D: 13A883E0

Log On | Cancel ‘ Help ‘

3 Enter a user name and password. The default user name is MANAGER. The default

password is PASSWORD.

4 Click Log On. The project opens.
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Project Options

Project Options are settings that specify the language, annotation, and monitor settings used
when new project elements are created. When you create new elements in a project, default
settings are used unless you specify different settings. For example, the Default Language
property is set to Function Block Diagram, which means that a new function is automatically
created in FBD language unless you specify another language.

You can change the default settings when you begin a new project or any time during project
development. The settings only affect new elements.

Topics include:
* Specifying Language Options on page 17
* Specifying Annotation Options on page 18
* Specifying Monitor Colors for BOOL Values on page 20

Specifying Language Options

This procedure explains how to specify the language and element types used to create new
programs, functions, and function blocks.

Procedure

1 On the Project menu, click Project Options, and then click the Language tab.

Project Options §|

Language l Annotations ] tonitar Calars ]

Default Language:
* Function Block Diagram Cause Effect Matrix
" Ladder Diagram
™ Stuctured Text

Enabled Features:
v Programs Iv¥ Multiple Programs
[V Function Blocks
v Functions

[V Data Types

Ok, | Cancel Help
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2 Specify these properties on the Language tab.

Property Action

Default Language  Specify the type of programming language to use when creating a
program, function, function block, or data type. The default is Function
Block Diagram.

Enabled Features  Select the check box for each feature (programs, functions, function
blocks, data types, and multiple programs) that can be created in the
project. The default is selected for all features.

3 Click OK to save the settings.

Specifying Annotation Options
Annotations can be used to display descriptive text about a constant, tagname, or variable,

including information specified in system and user-modifiable macros.

This procedure explains how to specify whether annotations are automatically included when
comments and variables are created and whether the value is shown when an application is
monitored. You can also specify text or macros to be included in annotations.

Procedure

1 On the Project menu, click Project Options, and then click the Annotations tab.

r )

Project Options rg|
Language Annotations lMonitor Cc-lc-rs]
General: Default Macros or Text:
™ Annotation Program Yariables:
on by default Tagnames: |ZPGM_TAGNAME ]
[ Monitor Yalue
aon by default Locals: |%PGM_LOCAL ﬂ
Syl Function & Function Block ' aniables:
Alignment: | Left - Inputs: |%FE_IMPUT j
Border: |Single > Outputs: [2FE_OUTPUT ~|
& Text Size: |6 point » Locals: |%FB_LOCAL ﬂ
B Text Size: [8 point = I0: |=FB_I0 =~
C Text Size: |10 point »
D Test Size: |10 point -
0k | Cancel Help
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2 Specify these properties on the Annotations tab.

Property

Action

Annotation on by Default

Monitor Value on by
Default

Alignment

Border

Text Size

Default Macros or Text

Select the check box to have annotation boxes automatically
added to variables used with a program, function, or function
block. The default is cleared.

Select the check box to have the value of the variable displayed
when the program or function block is executed. The default is
cleared.

Specify how to align the text in an annotation or comment. The
default is Left.

Specify the type of border to include with an annotation or
comment. The default is Single.

Specify the point size for text used in the project. The default
settings are: A (6 points), B (8 points), C (10 points), and D (10
points.)

Specify the default macro or text to be included with a program
or function variable.

The program variable defaults are:

Tag Refs: %PGM_TAGNAME
Locals: %PGM_LOCAL

The function and function block variable defaults are:

Input: %FB_INPUT
Output: %FB_OUTPUT
Local: %FB_LOCAL
I/O: %FB_IO

See Using Macros with Annotations and Comments on page 143
for more information.

3 Click OK to save the settings.
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Specifying Monitor Colors for BOOL Values

This procedure explains how to specify what colors are displayed for BOOL True and False

values when the application is run on the controller or emulator. This feature allows you to
change the colors to meet an industry or corporate standard.

Procedure

1 On the Project menu, click Project Options, and then click the Monitor Colors tab.

&

Project Options El

Language] Annotations  Monitor Colors ]

General Monitor Calors:

TRUE FALSE

BOOL Wariables and 'wires: - - - -

CEM Monitor Colors

TRUE FaLSE
Cauges: li‘ ﬁ
Effects: - - -
Intersections: - - Z
ak | Cancel | Help |

2 Specify these properties on the Monitor Colors tab.

Property Action

General Monitor Colors  Select the color for True and False for BOOL variables and wires.
The default for True is red; False is green.

CEM Monitor Colors Select the color for True and False for cause, effect, and

intersection cells in a CEM (cause and effect matrix).

The default for True is red; False is white.

3 Click OK to save the settings.
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TriStation 1131 Options

TriStation 1131 options include properties that affect the TriStation 1131 interface. All the
properties included in the Options dialog box have default settings that specify how features are
initially configured. For example, the Wire Tool property can be specified for right-handed or
left-handed use.

You can change these settings at any time during project development. The settings you
configure are saved for your user ID only.

Topics include:

Specifying Directory Locations on page 22
Specifying Drawing Colors on page 23
Specifying FBD Editor Options on page 24
Specifying LD Editor Options on page 25
Specifying CEM Editor Options on page 26
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Specifying Directory Locations

This procedure explains how to specify the directory locations for project, library, and report
files.

Procedure

1 On the Tools menu, click TriStation 1131 Options, and then click the Directories tab.

a

_
TriStation 1131 Options 3

Directaries ] CEM Editor | Drawing Colors | FBD Editer | LD Editor |

Specify the directory on your system where TriStation 1131 can read and wiite the
folloving twpes of files:

Froject Files:
|C:\Documents and SettingstUzerl DMy Documentsh TriconexiTriStation 11371 4. 14

Default directary for project files.

D ata Files:
|ocumenls and 5ettingsiL zerl DMy Documentsh TriconextTriStation 1131 4.1%0 atd

Default directary for uzer libraries, report templates and other configuration files,

Temporary Files:

CADacuments and Settingsi]serl DWWy Documentsh T iconeshTrStation 1131 4147

Default directory uzed by TriStation 1131 for various temporany and information files,

ze Defauls

0k | Cancel ‘ Help |

2 Specify these properties on the Directories tab.

Property Action

Project Files Enter the path. The default is:
C:\...My Documents\Triconex\TriStation 1131
4.1\Projects

Data Files Enter the path. The default is:
C:\...My Documents\Triconex\TriStation 1131 4.1\Data

Temporary Files Enter the path. The default is:
C:\...My Documents\Triconex\TriStation 1131 4.1\Temp

Use Defaults Click the Use Defaults button to return the settings to the default paths.

Note TriStation projects must always be run from a local drive. You should not enter
directory paths that point to a location on your network.

3 Click OK to save the settings.
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Specifying Drawing Colors

This procedure explains how to specify the colors used for items in the programming editors.
The default drawing colors are based on the Windows color scheme selected in Control Panel.
Procedure

1 Onthe Tools menu, click TriStation 1131 Options, and then click the Drawing Colors tab.

=

TriStation 1131 Options

Directories | CEM Editor Drawing Colors | FBD Editer | LD Editor

e

FEloclk
In01
In02
000

Change Color

L]

Out

Default Calors Sheet Background during read only

Drawing [tem: | Element Background j

Ok, | Cancel | Help |

2 Specify these properties on the Drawing Colors tab.

Property Action

Drawing Item Select an item to be shown in a color.

Change Colors Command  Click to display a color palette from which to choose a color for
the selected drawing item.

Default Colors Command  Click to change the colors of all items to the default colors.

3 Click OK to save the settings.
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Specifying FBD Editor Options

This procedure explains how to specify Function Block Diagram (FBD) Editor settings that are
used throughout the project unless changed on a specific FBD function. You can also change the
Double Space and EN/ENO properties for a specific function.

Procedure
1 On the Tools menu, click TriStation 1131 Options, and then click the FBD Editor tab.

- n

TriStation 1131 Options Ed

Directories] CEM Editor] Drawing Colors  FBD Editor ] LD Editor]
FED Editor Dptionz

[ Double Space Function [Block] Terminals by Default
[” Enable EN/END Terminals on Functions by Default
[~ Left-Handed wire Tool

ak | Cancel | Help |

2 Specify these properties on the FBD Editor tab.

Property Action

Double Space Function Select the check box to automatically have the spacing

(Block) Terminals by Default doubled between terminals (inputs and outputs) on the
function block, which creates additional space for annotation.
The default is cleared.

Enable EN/ENO Terminals Select the check box to automatically enable EN/ENO
on Functions by Default terminals on functions. The default is cleared.

Left-Handed Wire Tool Select the check box to enable the wire tool for left-handed
use. The default is cleared.

3 Click OK to save the settings.
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Specifying LD Editor Options

This procedure explains how to specify Ladder Diagram (LD) editor settings that are used
throughout the project unless changed on a specific LD function. You can also change the
Double Space property for a specific function.

Procedure
1 On the Tools menu, click TriStation 1131 Options, and then click the LD Editor tab.

&

TriStation 1131 Options X

Direclories] CEM Editor] Drawing Eolors] FBD Editor LD Editor l
LD Editor Optionz
[ Double Space Function [Block) Terminals by D efault

[~ Compiler \Warning When Right Power Rail is Missing
[~ Left-Handed Link Toal

Ok, | Cancel | Help |

2 Specify these properties on the LD Editor tab.

Property Action

Double Space Function Select the check box to automatically have the spacing

(Block) Terminals by Default doubled between terminals (input and output parameters) on
the function block, which adds space for annotation. The
default is cleared.

Compiler Warning When Select the check box to display a compiler warning displayed
Right Power Rail is Missing  if the right (power) rail is missing from a Ladder Diagram
function. The default is cleared.

Left-Handed Link Tool Select the check box to enable the link tool for left-handed use.
The default is cleared.

3 Click OK to save the settings.
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Specifying CEM Editor Options

This procedure explains how to set the options used as initial settings for all the CEM (cause and
effect matrix) programs in a project. After a program is created, you can modify these settings
on a program-by-program basis.

Procedure
1 On the Project menu, click TriStation 1131 Options, and then click the CEM Editor tab.

r _ﬂ

TriStation 1131 Options X

Directories  CEM Editor ] Drawing Eololsl FED Editorl LD Editor]
CEM Editar Options

[ Cause Header Functions ON by Default
™ Effect Header Functions ON by Default
™ Intersection Functions O by Default

Default Mumber of Cause Rows: 22
Drefault Mumber of Effect Columns: 25

ak | Cancel | Help

2 Specify these properties on the CEM Editor tab.

Property Action

Cause Header Functions Onby  Select the check box to automatically add input and
Default function columns. The default is cleared.

Effect Header Functions On by Select the check box to automatically add output and

Default function columns. The default is cleared.
Intersection Functions On by Select the check box to automatically add function
Default columns. The default is cleared.

Default Number of Cause Rows  Enter the number of rows to include in a new matrix. The

default is 22.
Default Number of Effect Enter the number of columns to include in a new matrix.
Columns The default is 25.

3 Click OK to save the settings.
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User Access

This section explains how to provide user access to controller and TriStation 1131 operations.

Access is based on the security level assigned to the user, from the highest level (01) to the lowest
level (10).

Each level of security includes default settings for the operation privileges allowed for thatlevel.
For example, the Manager level (03) includes privileges for operations associated with
managing a TriStation 1131 project.

Only users assigned to levels 01, 02, or 03 can access the security controls for controller and
TriStation operations.

Each new TriStation 1131 project is created with a default user name (MANAGER) and
password (PASSWORD). To ensure unauthorized users do not access the project, you should
create user names and passwords before application development begins.

Note If a TriStation project was created by a user with restricted or administrator-level rights
in Windows, other users may be unable to access that project. Windows security file
access rules apply to all TriStation project files. Your network or system administrator
can assist with changing the access rights for the selected project file and/ or file location.

Access to a project can be further restricted by settings on documents and operating parameters.
If you are trying to edit a user document created by another user, and are unable to do so even
when you have the correct user level and access privileges, check the document’s access
property. If it is locked, you must ask the user who created the document to change the access
property. See Restricting Access to a Document on page 67.

Note If you have a model 4351A or 4352A Tricon Communication Module (TCM) installed in
your system, access to the Tricon via TriStation can also be controlled via the optional
TCM client access list. See Controlling Access to the TCM on page 267.

Topics include:

* Managing User Access on page 28
* Adding and Modifying User Access on page 29
* Changing the Security Level for Privileges on page 30

* Restricting Access to a Document on page 67
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Managing User Access

This procedure explains how to manage user access, which includes creating, modifying, and
deleting a TriStation 1131 user. Only users assigned to security levels 01, 02, or 03 can access the
Security dialog box and view user access settings.

Procedure

1 On the Project menu, click Security, and then click the Users tab.

I B

Security g|
Users ]Privileges] LeveINames]
|Security Level |Log On Mame |Fu|| Mame |Descripti0n |
iCorporate b anager MAMNAGER b anager Liefault Tzer
< ¥
Mew Modify Delete
QK | Cancel | Help

2 Perform one of these actions on the Users tab.

Command Action

New To create a new user, click New. See Adding and Modifying User Access on
page 29 for further instructions.

Modify To modify a user, select a user in the list, and then click Modify. See Adding
and Modifying User Access on page 29 for further instructions.

Delete To delete a user, select a user in the list, and then click Delete.

Note Unless you have level 01 access, you cannot add or delete users who have the
same or higher security level as yourself. For example, if you have level 02 access,
you cannot add or delete users with level 02 or 01 access.

If you have security level 01 access, you can add or delete other level 01 users,
but you cannot delete yourself.

3 Click OK to save your changes.
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Adding and Modifying User Access

This procedure explains how to add or modify access properties for a TriStation 1131 user.

Procedure
1 On the Project menu, click Security, and then click the Users tab.
e Toadd a user, click Add.

* To modify a user, click the user name, and then click Modify.

-

Modify User §|

Full Mame:  |[EENEED

Descriptior: |Defau|t |Jzer

Logon Name:  [MANAGER

Pazsword: |

ey Pazsward: |

Security Level:

{* Level 01: Carporate Manager " Level 06: Maintenance Manag
" Level 02 Site Manager ™ Level 07: Maintenance Engine:
7 Lewvel 02 Project Manager " Lewvel 08: Operation: Manager
" Level 04 Project Enginesr ™ Level 09: Dperator

7 Level 0% Project Programrmer " Lewel 10: Level 10

QK | Cancel | Help |

2 Specify these properties in the Add or Modify User dialog box.

Property Action

Full Name Enter or change the name for the user.

Description Enter or change the description for the user.

Logon Name Enter or change the name to be used to log on to the project.
Password Enter or change the logon password.

Verify Password  Enter the new or changed password again to ensure the password is
what you intended.

Security Level Select the security level for this user. Level 01 is the highest; level 10 is
the lowest.

3 Click OK to save your changes.

Note Even if you are not changing the password, you must enter a password in the
Password and Verify Password fields to confirm the other changes to the user’s
information. You should enter the user’s existing password in these fields. If you
don’t know the user’s password, you can enter a new password in these fields;
just be sure to tell the user their new password.
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Changing the Security Level for Privileges

This procedure explains how to change the security level required for privileges to controller
and TriStation 1131 operations. By default, each operation is assigned a security level, from the
highest level (01), to the lowest level (10).

Each security level includes a set of privileges for that level, which also includes the privileges
for lower levels. For example, if the operation is set to level 04, users with level 01, 02, and 03
privileges also have access to the operation. Only users with level 01, 02 or 03 access can change
security level privileges.

If a TCM is installed in the Tricon, access to the controller via TriStation can also be managed
via the optional TCM client access list. For example, even if a user has the correct security level
privileges to perform a Download All command, if they do not have Read/Write TriStation
access through the TCM, they will be unable to perform the Download All command. See
Controlling Access to the TCM on page 267 for more information.

Procedure

1 On the Project menu, click Security, and then click the Privileges tab.

r =y
Security g|

Uzery  Privileges lLeveINames]

Operation Type

. Azzign level required to open the
Eontroller Operations ﬂ emulator control panel
Operations
Contraller: Change point values ~ Level 11 Corporate Manager

Level 02 Site Manager
Level 03 Project Manager

Controller: Download al

Contraller: Download change

Controller: Enable and dizable points
Contraller: Enable/Dizable 0D

Contraller: Halt and run mismatched applicati
Contraller: Halt application

Contraller: Modify configuration

Contraller: Modify controller panel

Contraller: Dpen configuration

Contraller: Open contraller panel

Contraller: Pause and single step application
Controller: Fun application

Crwbrallar: b mrr ~bin o ke

Level 04 Project Engineer
Level 05 Project Programmer
Lewel 06 Maintenance Manager
Level 07 Maintenance Engineer
Level 08 Operations Manager
Lewel 09 Operator

Lewvel 10 Level 10

LW WCE EE<E<]

v

Select a category, then select one or more operations, then zet the privilege level required to perform the
zelected operation(s)

Ok, | Cancel | Help
2 Specify these properties on the Privileges tab.

Property Action

Operation Type Select Controller Operations or TriStation 1131 Operations, depending
on the operations you want to specify.

Operations Click the operation, and then select the check box for the level of security
to be assigned to the operation.
Press Shift and click to select multiple contiguous items.

Press Ctrl and click to select multiple non-contiguous items.

3 Click OK to save your changes.
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Note Users with security levels 04-10 cannot perform the following tasks: Security: Add/modify
users, Security: Change level descriptions, Security: Change level privileges.

Additionally, you cannot remove privileges from your own security level. For example, if
you are a level 03 user, you cannot remove privileges from security level 03.

Changing Security Level Names

This procedure explains how to change the names associated with security levels. If you change
a name on this tab, it is reflected on the other security tabs. Changing the name does not affect
the security level assignments.

Only users with level 01, 02, or 03 access can change security level names.

Procedure

1 On the Project menu, click Security, and then click the Level Names tab.

Ir y

Security §|

Users ] Frivileges Level Mames l

(NN R Corporate b anager|

Lewvel 02: |Site M anager

Lewvel 03: |Pr0iect M anager

Level 04: |F'r0iec:t Engineer

Lewvel 05 |Pr0iect Programmer

Lewvel OB: |Maintenance Manager

Level 07: |Maintenance Engineer

Lewvel 08: |Dperati0ns Manager

Lewvel 09: |Dperat0r

Level 10: |Level 10

Edit the privilege level names here. The lowest numbered level has the greatest privileges: users holding
thiz level may do all operations.  The highest numbered level comesponds to the fewest privileges.

QK | Cancel | Help |

2 Enter the name to associate with each security level on the Level Names tab. These are
the default names.

Level Name Level Name

01 Corporate Manager 06 Maintenance Manager
02 Site Manager 07 Maintenance Engineer
03 Project Manager 08 Operations Manager
04 Project Engineer 09 Operator

05 Project Programmer 10 Level 10

3 Click OK to save your changes.
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Library Documents

Libraries are collections of project elements (programs, functions, and data types) that can be
used in a project. This section describes how to create a library that can be added to other
projects, and how to manage libraries that can include TriStation and user-created project
elements.

Note Libraries created in TriStation 1131 version 4.1 can be imported to projects developed in
versions 4.1 or 4.0. Libraries created in version TriStation 4.0 can also be imported to
projects developed in version 4.1.

These libraries are available:

e TCXLIB: Triconex library for Tricon and Trident controllers

* STDLIB: Industry-standard library for Tricon and Trident controllers
e TR1LIB and TX1LIB: Libraries for Tricon controllers

* TRDLIB: Library for Trident controllers

For more information about the libraries automatically included with a TriStation 1131 project,
see the TriStation 1131 Libraries Reference. Information about the version numbers of libraries
included with each TriStation 1131 release can be found in the Product Release Notice for
TriStation v4.x, available on Triconex CustomerNet.

Topics include:

* Creating a Library of Project Elements on page 33
* Managing Libraries on page 37

* Adding Libraries on page 38

* Updating Libraries on page 39

* Deleting Libraries on page 39

* Verifying a Library Version on page 40
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Creating a Library of Project Elements

This procedure explains how to create a library of project elements (programs, functions,
function blocks, and data types) that can be imported to another TriStation 1131 project.

The library specification (.Isp) and export library (.1t2) files are created in the imported libraries
directory. To identify or change this library, see Specifying Directory Locations on page 22.

The default location is:

C:\...\My Documents\Triconex\TriStation 1131 4.1\Data

Procedure
1 Open the TriStation 1131 project that contains the elements you want to copy.
2 Expand the Application tree, right-click User Documents, and then click Create Library.

-

Create Library - Specification

Creating a library will allow you to uze functions, function blocks and data types
fromm thiz project in other projects. When you have finizhed creating the library,
ol can impart it to other TriStation 1131 projects.

The list of documents ta include in the library along with the library name,
description and version, is stored in a library specification fle. vou can create a
new library specification or use an exiziting zpecification to create wour library.

* Create new Library Specification

™ Use ewisting Library S pecification:

| Mext > | Cancel Help

3 Do either of these:

* To create a new library, click Create New Library Specification, click Next, and skip
to step 5.

* To add elements to an existing library, click Use Existing Library Specification, and
then click Next.

TriStation 1131 Developer’s Guide, v4.1



34 Chapter 1 Project Administration

.

Open Library Specification

Laok in: |Lﬂ Data j cF B~

SHUTDOWN, LSP

File name: ||
Files of type:  |Lib Specs [* LSF) ~| Cancel

4 Navigate to the library directory, and click the library file you want to add elements to.

r n

Create Library - Documents g|
Uzer Documents in this Project Diocuments ta Include in the Librany
Ex02_SHUTDOWMN Ex01_SHUTDOWN
Ex03_PROCESS_1_I0 Ex02_CRITICAL_IO
EX03_PROCESS_2 |0 EX03_SHARED_ID

EX03_SHUTDOWN
3>

> |
[

Toinclude & document in the library, selact it in the 'User Documents’ list, then press the
"»»" button to move it to the 'Include in Librany' list. You can remove a document from
the 'Include in Library' list by selecting it and pressing the << button

< Back | Ment » | Cancel | Help |

5 In the list on the left, click the document that you want to include, and then click the
angle brackets ( >>) to move the element to the right side.

To select several documents at the same time, press Ctrl, and click each document. To
select all the documents, press Ctrl and Shift, and click the top and bottom documents.

6 When you are finished selecting the elements to be included in the library, click Next.
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-

Create Library - General Information

Library Mame: M ajor Yerzion:  Minor Yersion:

=1 =1
SHUTD MM 1 =] 0 =
Description:

|Functi0n blocks for critical 140, proceszes and shutdown

The source for your functions, function blocks and data types can be included or excluded
from the libramy. n most cazes it helps the uger to include the source. However, you may
have proprietary algarithms o anather reazon for nat sharing source code,

* ‘ez, allow uzers to view the source code (read anly)

" Mo, do nat allow the users to view the source code
Directary Path:

ettingshJAnthonghdy Documents TriconessTriStation 1131 4.1%Data ..

< Back | Mest > | Caticel | Help |

7 Add information about the library, including a name, description, and major and minor
version number. You can also specify whether the source code can be viewed or
restricted from other users.

If you want to save the library to a path other than the default directory, browse to select
the path where you want to save the new library files.

-

Browse for Folder

Select the directory where the newly created library will be
saved

My WWeb Sites ~
B My Widgets
=3 Triconex
{C2) Enhanced Diagnostic Monitor 1.0
{C3) Triconex Diagnostic Maritar 4,1
{5 TriStation 1131 4.0
=5y TriSkation 1131 4.1
o
I3 Projects
I Temp ¥

I OK, ] [ Cancel

8 Click Next to continue.
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.

Create Library - Finish

The Library Specification will automatically be zaved to disk when you finizh
thiz wizard. You can re-use this specification it the future if you want to update
the library.

Do you want to create [or update] the Library, or just save the specification?

* iSave the specification and create the Librang

7 Just zave the specification.

< Back | Finish | Cancel Help

9 Do either of these:

* To save the files as a library, click Save the specification and create the Library. If
you create a library, a library.Isp file and a library 1t2 file are created (where library is
the name you selected in step 7).

* To save the specification, but not create the library, click Just save the specification.
You might want to do this if you are planning to create a project library, but are not
finished with the documents in the project. If you save just the specification, a
library.Isp file is created. You can open this file and create the library file based on
the specifications at a later time.

10 Click Finish.
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Managing Libraries

This procedure explains how to manage libraries. TriStation 1131 automatically includes IEC
libraries with functions, function blocks, and data types that can be copied and sometimes
modified for a project. You can also add libraries of project elements that were created in other

TriStation 1131 projects.

Procedure

1 Expand the Application tree, right-click Library Documents, and click Manage.

—

Manage

-

X

[Lib 1D |Desciption

|IEC 11313 Standard Library v1.16

TRICOME® Library +1.23

.-i_-:::
w T=1LIB Tricon 3008 MP Library +1.62
Delete...

Add..

Update...

Cloze | Help |

2 Perform one of these actions in the Manage dialog box.

Command Action

Add Click to add a new library. See Adding Libraries on page 38 for
further instructions.

Update Click to update an existing library. See Updating Libraries on
page 39 for further instructions.

Delete Click to delete an existing library. See Deleting Libraries on

Verify Version Command

page 39 for further instructions.

Click to verify the most current version of the selected library is
loaded. See Verifying a Library Version on page 40 for further
instructions.
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Adding Libraries

This procedure explains how to add libraries to a TriStation 1131 project. This allows you to
update libraries provided by Triconex and to add libraries of project elements from other
TriStation projects.

Procedure
1 Expand the Application tree, right-click Library Documents, click Manage, and then
click Add.
[ Add Library &)
Diirectary Path:

|C:'\Documents and Settingz'Janthonysty Documentsh TriconeshTns .

QK | Cancel| Help |

2 Ifthelibrary you want to add is located in a path other than the default directory, browse
to select the path where the library you want to add is located.

3 Click the library to add, and then click OK.
4 Click Yes on the Query screen.
The library is added to the project, and is displayed in the list.
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Updating Libraries

This procedure explains how to update TriStation 1131 libraries for your project. When you
request an update, TriStation 1131 compares the library in the project with the most current
installed library and displays a message indicating the versions of each. You can then update
the library or cancel the operation.

Procedure
1 Expand the Application tree, right-click Library Documents, and then click Manage.
2 On the Manage screen, click the library to be updated, and then click Update.

=
TriStation 1131: QUERY

P ) Updsti e ?
\:/ Updating TCHLIE w1, 29t0 TCHLIB v1.31. Continue 7

3 Click Yes to continue the update process. Click No to cancel.

Deleting Libraries
This procedure explains how to delete a library from a TriStation 1131 project.
Procedure

1 Expand the Application tree, right-click Library Documents, and then click Manage.
2 Click the library to be deleted, and then click Delete.

-

TriStation; 1131: QUERY

?) Dietach the following libraries from thiz project ?
& STOSHEET

3  When prompted, click Yes to confirm deletion of the library. Click No to cancel.
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Verifying a Library Version

This procedure explains how to determine the version of TriStation 1131 libraries used in your
project.
Procedure

1 Expand the Application tree, right-click Library Documents, and then click Manage.

2 Click the library to be verified, and then click Verify Version.

A message appears, identifying the library, version, and whether the project library is
the same as the installed library.

r N

TriStation 1131: NOTE 3

1 J Project library: STOLIB.LTZ v1.16 iz the same wersion
az. Installed library: C:A\PROGR.AM
FILESS\TRICONEXAWTRISTATION 1131
4 1\DATAVSTOLIBLTZ v1.18

ak

3 Click OK to close the message box.
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Reports
This section describes how to view and print standard TriStation 1131 reports. You can also
export reports to a variety of formats, which can be saved to disk or sent to an e-mail address.

Standard reports are displayed through the Crystal Reports viewer, which is installed with the
TriStation 1131 software. Custom reports must be created using Crystal Reports, which can be
purchased separately.

Topics include:
* Updating the Report Database on page 41
* Viewing and Printing a Report on page 41
* Adding Custom Reports to a Project on page 43
* Exporting Reports on page 43

* Report Database Information on page 44

Updating the Report Database

This procedure explains how to update the report database. This copies project information to
a database used for generating reports. You should update the report database after making
changes to a project, and after installing or updating the TriStation 1131 v4.1 software.

Procedure

1 Open the Project Workspace (see The Project Workspace on page 8), and right-click the
Reports folder.

2 Click Update Reports Database.

The status of the updated operation can be viewed in the status bar at the bottom of the
TriStation window.

Viewing and Printing a Report
This procedure explains how to view and print a report.

Before You Begin

Before you view a report, you should update the report database if changes have been made to the
project or if the report database was not updated after installing the TriStation 1131 software.

Procedure

1 Open the Project Workspace and then double-click a report. The report appears in the
report viewer window.
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Note If the report database was not updated after the TriStation 1131 software was
installed, a “File Not Found” message will appear. Update the reports database
(see Updating the Report Database on page 41) and then try viewing the report
again.

mlarypecmens R
S & F 5 - L of3 (2 4

Library Documents [
TriStation 1131
EXTUY 5.0 = of 4/7/2008 16:16:55 n on
oac oac (1)
LAy ELEMENT MAME ELENMENT DESCRPTION CATECONT e ER YER DATE TineE APTUCATICN
STOLIE ABS Absoluke Value . Mah Furclon 13 116 O7 M2 103544 Savie by, Conlol
STOLIE ACOS Arc cogire . Mah Furelon 1.1 116 OTH22E 1023147 Sk ly, Conad
STOLIE ADD Add. Afdbmelc Furclon 1.1 116 O7T M2 102352 Savie by, Conbol
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STOLIE BOOL_TO_DWORD Cormer| hpe BOOL ko kpe DWWORD. Corme rslon Furclon 13 116 OTHZSE 102417 Savie by, Gonlol
STOLIE BOOL_TO_STRING Corwer| bpe BOOL 0 STRING. Cormersion Furclon 1.1 118 OTH2SE 1024 22 Sarke ly, Conlol
STOLIE BOOL_TO_WaRD Cormer| hpe BOOL ko hpe WORD. Corme rslon Furclon 1.1 116 OTHZSE 102427 Savie by, Conbol
ETOLIE BYTE_TO_BOOL Corwerl ype BYTE o ype BOOL. Cormersion Furclon 11 118 O7TH29E 1024 32 Sarke ly, Conlol
STOLIE BYTE_TO_BWWORD Cormer| hpe BYTE b hpe DWORD. Corme rslon Furclon 1.1 116 O7 M2 1024 38 Savie by, Conlol
ETDLIE BYTE_TO_VWORD Corwer| ype BYTE ko lype VWORD. Cormersion Furclon 11 118 O7THZ22E 102443 Sarie ly, Conol
STOLIE CEIL Cellimg . Mah Furclon 10 116 DHOESE 1SOE00 Sarke ly, Conlol
STOLIB CONGAT Concakrak s Hdrgs. Sihirg Furclon 13 118 o7Hizes 102453 Coniol
STOLIE CONCAT_DT Corcaknak dak ard Ime. Time Furclon 13 118 OTH22E 102448 Saie ly, Conol
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Etiecl, Orly Once
STOLIE cTU Up counler. Counker Furc Block 12 116 OTHZEE 102517 Sarke by, Conbol, C EM Case
Efiecl, Orly Orece
STOLIE cTuR Up-dowm Couniker Counikr Fure Block 1.4 118 OTH22E 102529 Sk ly, Conlad, CEM Caug e
Eticl, Only Once
STOLIE BELETE Dele e Saubs Hrg . Shirg Furclon 15 116 OTH 25 102543 Coniol
STOLIE DINT_TO_DWWDRD Cormer! hpe DINT ko hpe DWORD . Cormerslon Furelon 13 116 O7 0Evoe 122910 Sk ly, Connad
STOLIE DINT_TO_INT Cormer| hpe DINT o bpe INT. Corme rslon Furclon 1.1 116 O7TH 2 102545 Sarie by, Conlol
STOLIE DINT_TO_LREAL Cormer hpe DINT ko hpe LREAL. Cormersion Furelon 13 116 OTH22E 10255+ Sk ly, Conad
STOLIE DINT_TO_REAL Corwer| hpe DINT o hpe REAL. Corme rslon Furclon 13 116 OTHZSE 102500 Sarke by, Conbol
ETOLIE DINT_TO_ZINT Corwer| ype DINT o ype SINT. Cormersion Furclon 11 118 OTH22E 102505 Sarke ly, Conol
STOLIE DINT_TO_STRING Cormer hpe DINT 0 STRING. Cormerslon Furclon 1.1 118 o7z 102611 Sk ly, Conod
STOLIE DINT_TO_UDINT Cormer| hpe DINT o hpe UDINT. Corme rslon Furclon 1.1 116 OTHZSE 102516 Sarie by, Conlol
STOLIE DINT_TO_UINT Cormer! hpe DINT ko hpe UINT. Cormerslon Furelon 1.1 116 OTH22E 102622 Sk ly, Connad
STOLIE DINT_TO_USINT Cormer| hpe DINT o hpe USINT. Corme rslon Furclon 1.1 116 OTHZSE 02527 Savke by, Conbol
STOLIE L1 Didde. Afmelc Furclon 1.1 118 OTH22E 102532 Sake ly, Conol
STOLIE OT_TO_DATE Exiac| Dak tom Dak ard Time. Corme rslon Furclon 1.1 116 O7T M2 102538 Savke by, Conlol
ETDLIE DT_TO_TOD Exrac| Time of Day hom Dak ard Time . Cormersion Furclon 11 118 O7TH29E 102543 Sarke ly, Conol
STOLIE DWWORD_TO_BOOL Cormer| hpe DWORD o hpe BOOL. Corme rslon Furclon 13 116 O7T M2 102545 Savie by, Conbol
ETDLIE DVWORD_TO_BYTE Corwer| ype DVWORD b hpe BYTE. Cormersion Furclon 11 118 OTH22E 102554 Sarke ly, Conol
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PrivEd HTEOE 4SRN Page 1 of8 ETRICONEX

2 Perform any of the following tasks in the report viewer.

Command Action

= Print Command Click to print the report being viewed.

& Export Report Click to export the report data to a file. See Exporting Reports
Command on page 43 for further instructions.

Refresh Command Click to refresh the display, which re-loads project data to the
report. If project information has changed, update the report
database, and then click Refresh to have the updated data
displayed in the report.

I1 00z j Size of view Type or select a percentage to change the size of the report
view.

Search Text Click to search for text in the report.
Command
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Adding Custom Reports to a Project

This procedure explains how to add a custom report created in the Crystal Reports software to
a TriStation 1131 project. Only reports generated in Crystal Reports can be used in TriStation
1131; Crystal Reports must be purchased separately.

Procedure

1

In Crystal Reports, create a report and save it in a file with the extension .RPT.

2 Put the .RPT file in the Report Template directory. For more information on directory

locations, see Specifying Directory Locations on page 22.

The next time you open the project, the report will be included in the Reports list. If the
report is added while the project is open, you must close and re-open the project to view
the report in the list.

Exporting Reports

This procedure explains how to export report data in TriStation 1131. You can export reports to
a variety of file formats, and can save the exported data to a disk or send it to someone via

Microsoft Mail.
Procedure
1 Open the Project Workspace and then double-click the report you want to export. The
report appears in the report viewer window.
2 On the report viewer toolbar, click the Export Report button.
r N
Export E|
Format:
Ok
|.ﬁ.|:ru:ul:|at Farmat [FOF] j
D estination: ﬂ
3 Specify these properties in the Export dialog box.
Property Action
Export Format Select the file format. The default is PDF.
Export Destination Select the destination as either Disk file or Microsoft Mail. The
default is Disk.
4 Click OK to continue.

Depending on the format, additional information, such as the characters to use to
separate and delimit a file, may be requested.

TriStation 1131 Developer’s Guide, v4.1



44 Chapter 1 Project Administration

Report Database Information

This section provides information on the dBASE IV relational databases that are used when the
Crystal Report Engine generates a report in TriStation 1131. In addition to the standard reports,
you can create custom reports that can be used in TriStation 1131. You must purchase Crystal
Reports in order to create custom reports.

After a project is opened, the databases are automatically updated with information from the
project when you print the first report. You can also update the databases by right-clicking the
Reports folder and clicking Update Reports Database.

Databases include:

System Definition: Chassis Types (TRHWDCHS.DBF) on page 45
System Definition: Module Types (TRHWDMOD.DBF) on page 45
Configuration: Program (TRPRGINS.DBF) on page 45

Configuration: Instance Variable Connections (TRINSVAR.DBF) on page 45
Configuration: Tagnames (TRGLBVAR.DBF) on page 46
Configuration: Operating Parameters (TRSYSOPS.DBF) on page 46
Configuration: SOE Block Definition (TRSOEBLK.DBF) on page 47
Configuration: SOE Block Variables (TRSOEVAR.DBF) on page 47
Configuration: Module Configuration (TRMODCFG.DBF) on page 47
Configuration: Memory Allocation (TRMALLOC.DBF) on page 47
Security: Users (SECUSERS.DBF) on page 48

Security: Levels (SECLVLS.DBF) on page 48

Security: Operations (SECOPRS.DBF) on page 48

Project: Information (PRINFO.DBF) on page 48

Project: Shared Libraries (PRLIBS.DBF) on page 49

Project: Elements (PRELEMS.DBF) on page 49

Project: POU Variables (PRPOUVAR.DBF) on page 50

Project: POU Cross-Reference (PRPOUXREF.DBF) on page 50

Project: Audit History (PRHIST.DBF) on page 50
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The TRHWDCHS file contains information about the chassis types used in the system.

Table 2 System Definition: Chassis Types (TRHWDCHS.DBF)

Field Name Field Type Description
CHASTYPE (key) Number Chassis type numerical identifier
CHASDESC String Chassis description

The TRHWDMOD file contains information about the modules used in the system.

Table 3 System Definition: Module Types (TRHWDMOD.DBF)

Field Name Field Type Description

MODTYPE (key) Number Triconex module identifier
MODDESC String Module description
MODMODEL String Module marketing model number

The TRPRGINS file contains information about the programs in the project.

Table 4 Configuration: Program (TRPRGINS.DBF)

Field Name Field Type Description
PROGNAME String Program name
SEQUENCE Number Execution sequence number

The TRINSVAR file contains information about the variable connections in the program.

Table 5 Configuration: Instance Variable Connections (TRINSVAR.DBF)

Field Name Field Type Description

INSTNAME (key) String Program execution name. In v4.1, this is the same as
the program name.

VARPATH String Program variable path

PROGNAME String Program name

VARNAME String Program variable name. In v4.1, this is the same as
the tagname.

TAGNAME String Tagname

VAROUTPUT Strings W if written by instance; otherwise blank
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The TRGLBVAR file contains information about the tagnames (global variables) in the project.

Table 6 Configuration: Tagnames (TRGLBVAR.DBF)

Field Name Field Type Description

TAGNAME (key) String Tagname

GROUP1 String Group 1 name

GROUP2 String Group 2 name

DESCRIP String Tagname description

LOCATION String Tagname location (same format as in configuration)

MODBUS String Modbus alias number

DATATYP String Data type: BOOL, DINT, REAL, and so on.

DATACLASS String Data class: memory, input, or output.

TYPECLASS String Point memory address. See Memory Address on
page 382.

APPLICATN String Tagname application type (safety or control)

SHARED String Tagname shared for read state (Yes or No)

RETENTIVE Boolean Retain value indicator

INITVALUE String Initial value of tagname

DECPL Number Decimal places for REAL tagname

MINSPAN Number Lower limit for REAL number in Engineering Units

MAXSPAN Number Upper limit for REAL number in Engineering Units

SYSTEMTAG Boolean Is a system variable

MULTIWRIT Boolean Multiple writes enabled

The TRSYSOPS file contains information about the operating parameter settings in the project.

Table 7 Configuration: Operating Parameters (TRSYSOPS.DBF)

Field Name Field Type Description

CNFGVERS String Configuration version number
NETNODE Number NCM node number (switch setting)
NETALIAS String Network IP alias name
SCANRATE Number Scan rate (in milliseconds)
PSWDREQD Boolean Password required for download
DSBLSTOP Boolean Tricon Keyswitch STOP disabled
DSBLMBWR Boolean Disable Modbus writes to outputs
DSBLRCHG Boolean Disable remote changes
DSBLPNTS Boolean Permit disabling points
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The TRSOEBLK file contains information about the SOE block definitions in the project.

Table 8 Configuration: SOE Block Definition (TRSOEBLK.DBF)

Field Name Field Type Description
SOEBLKNUM (key) Number SOE block number
SOEBLKTTL String SOE block title
SOEBUFSIZ Number Event buffer size
SOEBLKTYP String SOE block type

The TRSOEVAR file contains information about the SOE tagnames used in the project.

Table 9 Configuration: SOE Block Variables (TRSOEVAR.DBF)

Field Name Field Type Description
SOEBLKNUM (key) Number SOE block number
TAGNAME String Tagname
TRUENAME String Name of TRUE state
FALSENAME Strings Name of FALSE state
TRUECLR String Color of TRUE state
FALSECLR String Color of FALSE state

The TRMODCEFG file contains information about the module configuration used in the project.

Table 10  Configuration: Module Configuration (TRMODCFG.DBF)

Field Name Field Type Description

CHASNUM (key) Number Chassis number (1-n)
CHASTYPE Number Chassis type numerical identifier
SLOTNUM Number Module type numerical identifier
MODTYPE Number Module type numerical identifier

The TRMALLOC file contains information about how memory is allocated.

Table 11 Configuration: Memory Allocation (TRMALLOC.DBF)

Field Name Field Type Description

DATADESC String Brief (coded) description of memory section

MAXPTS Number Maximum number of points for this type

ALLOCPTS Number Allocated points of this type

FCASTPNTS Number Forecasted points of this type after the next
download

CURRPTS Number Currently used points of this type
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The SECUSERS file contains information about the users authorized access to the project.

Table 12 Security: Users (SECUSERS.DBF)

Field Name Field Type Description
LOGINNAME (key) String User’s log in name
USERNAME String User’s full name
DESCRIP String User description
PRIVLEVEL Number User’s privilege level

The SECLVLS file contains information about the user’s access (privilege) level in the project.

Table 13  Security: Levels (SECLVLS.DBF)

Field Name Field Type Description
PRIVLEVEL (key) Number User’s privilege level
DESCRIP String User description

The SECOPRS file contains information about the level of access required to use TriStation and
controller operations.

Table 14  Security: Operations (SECOPRS.DBF)

Field Name Field Type Description

CATEGORY String Operation category name
DESCRIP String User description

PRIVLEVEL Number Minimum privilege level required

The PRINFO file contains information that is used when reports are printed.

Table 15 Project: Information (PRINFO.DBF)

Field Name Field Type Description

PRJINAME String Project name

DESCRIP String Project description

VERSION String Project version number

COINFO1 String Company information 1

COINFO2 String Company information 2

COINFO3 String Company information 3

DBDATE Date Date the report database was updated
DBTIME String Time the report database was updated
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The PRLIBS file contains information about the libraries included in the project.

Table 16  Project: Shared Libraries (PRLIBS.DBF)
Field Name Field Type Description
LIBNAME (key) String Library name
DESCRIP String Library description
VERSION String Library version number

The PRELEMS file contains information about the elements (programs, functions, function

blocks, and data types) in the project.

Table 17  Project: Elements (PRELEMS.DBF)

Field Name Field Type Description

ELEMNAME (key) String Element name

VERSION String Element version number

CATEGORY String Element category

DESCRIP String Element description

ELEMTYPE String Element type: function, function block, and so on.

LANGUAGE String Language type: Function Block Diagram, Ladder
Diagram, and so on.

OWNER String Element owner name

USERDEFINE Boolean User defined indicator

LIBRARY Boolean Library indicator

LIBNAME 8 characters Library name

LOCKED Boolean Element locked indicator

READONLY Boolean Element read-only indicator

DRWGTITLE String Drawing title

DRWGNUM Strings Drawing number

DRWGREV String Drawing revision

DRWGCBY String Created by user name

DRWGCDATE Date Created date

DRWGCTIME String Created time

DRWGMBY String Modified by user name

DRWGMDATE Date Modified date

DRWGMTIME String Modified time

DRWGAB String Approved by name

DRWGADT String Approved date
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Table 17  Project: Elements (PRELEMS.DBF) (continued)

Field Name Field Type Description

APPLICATN String Element application type (safety or control)

The PRPOUVAR file contains information about the POUs (program organizational units),
which include programs, functions, and function blocks.

Table 18  Project: POU Variables (PRPOUVAR.DBF)

Field Name Field Type Description

VARPATH String POU variable path

POUNAME (key) String POU name

VARNAME ((key) String POU variable name

DESCRIP String Element description

DATATYPE String Data type: BOOL, DINT, REAL, and so on.
DATACLASS String Data class: local, input, output, and so on.
INITVALUE String Initial value of the POU variable

The PRPOUXREF file contains information about where variables are located in the project.

Table 19 Project: POU Cross-Reference (PRPOUXRF.DBF)

Field Name Field Type Description

VARPATH (key) String Program variable path which indicates where the
variable is used

SEQNO Number Record sequence number 0-n

SHTCOORD String Sheet coordinates of variable on SHTNUM

The PRHIST file contains information about the project history.

Table 20  Project: Audit History (PRHIST.DBF)

Field Name Field Type Description

EVENTID String ID of the event

USERNAME String User’s full name

ELEMNAME String Name of element that was changed
COMMENT String Comment on change

DATE Date Date of change

TIME String Time of change

ACTION String Action performed (including version number)
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Overview

This figure shows the main steps for developing a TriStation 1131 application. An application
can be developed and tested on the emulator before downloading the application to a controller.

( Set Up the Project )

Deve_lop.the - Create programs and functions
Application

- Restrict access to application elements

- Restrict access to application points

- Declare tagnames

Test with the

- Build and test application
Emulator

Fix Errors

Errors?

No

Configure the
Controller

Set Up TriStation
Communication

Implement on
the Controller
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Application Development Steps

This list includes the steps that can or should be performed during application development.

Step

See

o d a d

Plan the application.

Create programs and functions.

Add annotations and comments.

Determine access to a document.

Determine access to points.

Declare tagnames.

Import or export tagnames.

Assign Modbus aliases.

Add Peer-to-Peer features.

Compile project programs and functions.

Build the application.

* Safety and Control Applications on page 58

* User Documents on page 62

* Function Block Diagram and Ladder Diagram

Development on page 69

* Structured Text Development on page 77

* Cause Effect Matrix Development on page 88

* Preparing an Excel File for Import on page 129

* Restricting Access to a Document on page 67

* Tricon Application Access on page 163
* Trident Application Access on page 168

* Tagnames on page 115

* Importing and Exporting Tagnames on
page 126

* Modbus Applications on page 146

* Peer-to-Peer Applications on page 156

* Compiling a Program on page 173

* Building an Application on page 172
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Application Elements

This section describes the elements of an application and the steps in application development.
Topics include:

* The Application Workspace on page 54

* The Declaration Tree on page 55

* The Implementation Tree on page 55

* Parts of an Application on page 56

* Safety and Control Applications on page 58

* Programming Languages on page 58

The Application Workspace

Application development takes place in the Application Workspace. The folders in this tree
include the user programs, functions, function blocks, data types, tagnames, and
implementation settings needed for the application. The tree also includes the TriStation 1131
library of functions, function blocks, and data types that can be used in the project.

|

dCE
L—‘_lD Ilzer Documents
D Prograrns
i Functions

=[] Library Documents
D Functions
-] Data Types
----- (3 Tagname Declarations
----- 3 Urresolved Documents
----- %‘ Implementation

B Application I||]I[| D:untn:ullerl IEE F'ru:-ieu:tl
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The Declaration Tree

The Declaration Tree lists the declarations for the currently opened program, function, or
function block.

——Declaration Tree

File Edit “iew Proect Document | Toole Sheets “Window  Help
OB B0 |=E @elel|s e
< [E | PEEEEEE

ElD Application Work zpace El-- LightEmUp 15
El[j User Documents D Lacal Declarations IR
ED Programs =-_] Tagname Declarations T

‘gl CEM_Example

- - o SET_PROG_ALARM |-

=17 Librare Document H

The Implementation Tree

The Implementation Tree lists the elements that can be specified for the application, including
the Execution List (list of programs and scan time), SOE Configuration, and Peer-To-Peer
Configuration.

——Implementation Tree

| File Edit “iew Project Document | Tool:  ‘window  Help

Ee| @0 [

=7 Application Work space

£l User Documents eee SOE Configuration
D Programs L B8 Peer-To-Peer Configuration
[ Functions

=1-[J Library Documents
#-(C0 Functions

&[] Data Types

-7 Tagname Declarations
----- 3 Unreszolved Documents
----- % | mplermentation
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Parts of an Application

The major elements in an application are programs, functions, function blocks, tagnames,
variables, implementation information, and controller configuration.
Application

An application includes application elements and configuration information that is built
(compiled) into executable code and downloaded and run on a Triconex controller.

The maximum number of programs in an application is 250.

Programs

A program is an executable element that includes one or more functions and function blocks. A
program can invoke functions and function blocks but cannot invoke another program. A
program is initiated from the Execution List.

The maximum number of variables that can be used in a program is 2,000, which includes local
variables and tagnames, but not VAR_TEMP variables.
Functions and Function Blocks

A function is an executable element that returns exactly one result. The values in a function exist
only while the function is executing.

A function block is an executable element that returns one or more values and retains the values
derived during one evaluation for use in the next evaluation. For function blocks, a set of input
values may not yield the same output values.

The maximum number of variables that can be used in a function or function block is 400, which
includes input, output, input/output, and local variables, but not VAR_TEMP variables.
TriStation 1131 Libraries

TriStation 1131 includes libraries of functions, function blocks, and data types that are
automatically included with each project.

For information on specific functions, function blocks, and data types, see the TriStation 1131
Libraries Reference.
User-Defined Functions

In user-defined functions, if no value is assigned to the function output, the return value is the
default initial value. If there is not a statement that assigns a value to the function output, a
compiler error occurs. No error or warning is issued if an assignment to the function output is
in a conditional statement and is not executed.

Tagnames

A tagname identifies input, output, and memory points that are accessible to all programs in the
application. In IEC terminology, tagnames are called global variables.
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Variables

A variable is a named area in memory that stores a value or string assigned to that variable.

Table 21 Variable Types and Uses

Variable Type Used With

Input Functions and function blocks

In/Out Function blocks

Output Functions and function blocks

Local Functions, function blocks, and programs

Tagname Programs

VAR_TEMP Currently available only in ST programs and function blocks
Data Types

A data type identifies the type of data used in tagnames and variables. TriStation 1131 uses both
elementary and generic data types. For more information, see Appendix B, Data Types.

* Elementary types are defined by IEC 61131-3 and include: BOOL, DATE, DINT, DT,
DWORD, INT, LREAD, REAL, STRING, TIME, and TOD. TriStation 1131 also supports
the derivation of structured, array, and enumerated data types.

* Generic data types are used to organize elementary data types that have similar
properties and can be used with IEC 61131-3 standard functions that support
overloaded inputs and outputs. Generic data type names use the prefix ANY.

Implementation Information & Execution List
Implementation information includes the Execution _ —
List, Scan, SOE, and Peer-to-Peer setup. Sean Time: ms [Range Z0ms - 500 ms ]
Program Execution List. #7724 §
Controller Conf’guratlon PEER_EX1_RCY_FED
PEER_EX1_SEND_FED
The controller configuration specifies the PEER_EX2_RCV_FED
L . PEER_EX2_SEND_FED
communlcgtlon characteristics for memory, m(?dule PEER_EX3 RCY. FBD
configuration, and other hardware-related settings. PEER_EX3_SEND_FED
When the application is built, this information is PEER_Ex4_ACY_FED
. . . PEER_EX4_SEND_FED
required. For more information, see Chapter 3, SHOW _PEER

Controller Configuration.
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Safety and Control Applications

An application can include safety programs only, control programs only, or a combination of
safety and control programs. Safety applications are the most restrictive type because they are
designed to take a process to a safe state when predetermined conditions are violated. All
elements of the application (programs, functions, function blocks, and tagnames) must be
approved or specified for safety.

Control applications are designed to control a process and can use control, or safety and control
functions and function blocks. The tagnames must be specified as control tagnames.

This table describes how programs, functions, function blocks, and tagnames can be used in
safety and control applications.

Table 22  Safety and Control Usage

Application Elements Use
Programs Safety programs cannot use control functions, function blocks, or
tagnames.

Control programs cannot use safety tagnames.

Functions and Function Blocks  Can be safety and control, or control.

Library functions and function blocks are designated as approved
for use in safety and control or control applications. These
designations cannot be changed.

Tagnames Can be safety or control. If Shared Read is selected, a safety
program can read a control tagname and vice-versa.

Programming Languages

TriStation 1131 supports programming languages for developing, testing, and documenting
applications that run on a Triconex controller.

TriStation 1131 supports these programming languages:

* Function Block Diagram Language (FBD)

* Ladder Diagram Language (LD)

* Structured Text Language (ST)

* CEMPLE (Cause and Effect Matrix Programming Language Editor)

The Function Block Diagram, Ladder Diagram, and Structured Text languages comply with the
IEC 61131-3 International Standard on Programming Languages for Programmable Controllers.
CEMPLE is an optional language that can be purchased separately from Triconex.

Function Block Diagram Language

Function Block Diagram (FBD) language is a graphical language that corresponds to circuit
diagrams. The elements used in this language appear as blocks wired together to form circuits.
The wires can communicate binary and other types of data between FBD elements. In FBD, a
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group of elements visibly interconnected by wires is known as a network. An FBD diagram can
contain one or more networks.

SWITCH IN

DEBOUNCE_ON

(@]

TON

1IN

SWWITCH_STATE

PT

DEBOUNCE_OFF

DEBOUNCE_TIME |———

TON

Figure 1 Sample FBD Network

Ladder Diagram Language

SR

=t & SWYITCH OUT

Ladder Diagram (LD) language is a graphical language that uses a standard set of symbols to
represent relay logic. The basic elements are coils and contacts which are connected by links.
Links are different from the wires used in FBD because they transfer only binary data between

LD symbols, which follow the power flow characteristics of relay logic. Function blocks and

function elements which have at least one binary input and output can be used in LD diagrams.
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Figure 2 Sample Ladder Diagram
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Structured Text Language

Structured Text (ST) language is a general purpose, high-level programming language, similar
to PASCAL or C. Structured Text is particularly useful for complex arithmetic calculations, and
can be used to implement complicated procedures that are not easily expressed in graphical

languages such as FBD or LD.

ST allows you to create Boolean and arithmetic expressions as well as structured programming
constructs such as conditional statements (IF...THEN...ELSE). Functions and function blocks can

be invoked in ST.

FUNCTION BLOCK DEBOUNCE 5T

{* External Interface *)

VAR_INPUT
SWITCH IN : BOOL ;
DEBOUNCE_TIME : TIME;

END VAR

VAR _OUTEUT
SWITCH OUT : BOOL ;

END VAR

VAR
DEBOUNCE_OFF : TON;
DEBOUNCE_ON : TON;

END_VAR

{* Function Block Body *)
DEBOUNCE_OFF(IN =
IF DEBROQUNCE OFF.Q THEN SWITCH CUT
DEBOUNCE ON (IN := SWITCH TN, PT :
IF DEBOUNCE_ON.Q THEN SWITCH_OUT :

END_FUNCTION BLOCK

Figure 3 Sample Structured Text Code
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CEMPLE (Cause and Effect Matrix Programming Language Editor)

CEMPLE™, which stands for Cause and Effect Matrix Programming Language Editor, is a
Triconex language based on cause and effect matrix methodology, which is commonly used in
the process control industry. A cause and effect matrix is frequently used for applications such
as fire and gas systems for which the programming logic is simple, but the volume of inputs and
outputs that need to be controlled is high. A matrix is readily understood by a broad range of
plant personnel from process control engineers to maintenance operators.

CEMPLE allows you to associate a problem in a process with one or more actions that must be
taken to correct the problem. The problem is known as a cause and the action is known as an
effect. In a typical matrix, a cause is represented by a row in the matrix and an effect is
represented by a column. An X in the intersection of a cause row and an effect column
establishes a relationship between the cause and the effect.

orR | or | or | or | or |
= = = = =
T | 5| 58| 58| %
| 4 4 3 3 3
£ 1 o o 2 o
m :I »—I »—I »—I »—I
= = = = =
=] =] =] =] =]
-— (] [} =+ u
- - - - -
(5% 55|55 58 5B
W 5 W 5 [ m 5 m 5
5lcf o2 |vf o€ |vi
2|28 (25 |38 38 |28
Olco o o Lo Lo
=l =l =l = =l = =l =
I E |[TE |TE |TE |TCL
Cause Description E01 E02 E03 E04 E0S
LEVEL_1_ || TRUE=Fluid level intank 1 is high | C01| ] ] ] |
LEWEL_2_Hl |TRUE=Fluid level intank 2 iz high |C02| [] ¥ 1 1 ]
LEWEL_3_H |TRUE=Fluid level intank 3is high |[C03| [ ] ] » ] ]
LEWEL_4 _HI |TRUE=Fluid level intank 4 is high | C04| [ | | > ]
4
Loc Terminal VariCongst VYarType | DataType Description
o P4 _LEWEL_1_HI Tagname Bl

Figure 4 Sample CEMPLE Matrix
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User Documents

This section describes the how to create and specify user documents, which include programes,
functions, function blocks, and data types. Topics include:

Note

Creating a User Document on page 62

Copying User or Library Documents on page 63
Specifying Document Summary Information on page 65
Specifying Document Attributes on page 66

Restricting Access to a Document on page 67

Changing a Document Owner on page 68

If you are trying to edit a user document created by another user, and are unable to do
so even when you have the correct user level and access privileges, check the
document’s access property. If it is locked, you must ask the user who created the
document to change the access property. See Restricting Access to a Document on
page 67.

Creating a User Document

This procedure explains how to create a user document. A user document can be a program,
function, function block, or data type.

Procedure

1

Expand the Application tree, right-click the User Documents folder, and then click New
Document.

r i
New Document E|
Mame: |
Document Type Language
™+ Pragram * Function Block Diagram
" Function HE " Ladder Diagram
" Funchion Block E| ¢ Shuctured Test
" Data Type 4 " Cause Effect Matriz
Application Type: & Safety & Contral
0k | Cancel Help
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2 Specify these properties in the New Document dialog box.

Property Action

Name Enter a descriptive name for the document.

Document Type Click the type of document to create. The default is Program.
Language Click the language type to use. The default is Function Block Diagram.

Application Type Click the type of application the document is to be used in. The default
is Control.

3 Click OK. The document is opened in the specified programming language.

Copying User or Library Documents

You can make copies of user documents you have created, as well as library documents. This
can help you reduce development time by using an existing document as the basis for a new
document.

Copying a User Document

This procedure explains how to copy a user document.

Procedure
1 Expand the Application tree, right-click the document to be copied, and click Copy.

If the document is open in TriStation, the Copy command will be unavailable. Close the
document and then repeat step 1.

2 On the Edit menu, click Paste.

F i

Paste Document E|

Frarm Old M arne: |E><I32_EHITIE.-'-‘-.L_IEI

To Mew Mame: ||

k. | Cancel Help

3 Enter the name for the new document, and click OK.
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Copying a Library Document

This procedure explains how to make a copy of an existing library document. Only functions
and data types can be copied; function blocks cannot be copied.

Procedure
1 Expand the Application tree, open the Library Documents folder and locate the function
or data type you want to copy.
2 Right-click on the function or data type, and select Copy.
If the document is open in TriStation, the Copy command will be unavailable. Close the
document and then repeat steps 1 and 2.
3 Inthe Application tree, right-click the User Documents folder and select Paste.
Paste Document E|
Fram Old Mame: |DwORD
TaMewMName:  |DwORD_COPY
| ] | Cancel Help
4 Enter a name for the copied document, and then click OK.

The new function or data type is now located in the appropriate folder in the User
Documents folder.
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Specifying Document Summary Information

This procedure explains how to specify summary information for a document.

Procedure

1 Expand the Application tree, right-click a document (program, function, function block,
or data type) and click Properties.

—

Document Properties

Mame:
Internal 10:
Owned By
Created:

b odified:
Compiled:
Category:

Dezcription:

Summary l Attributes ] Usage ]

Ex0Z_CRITICAL_IO - v1.6

0x000001 23

kM anager Change Owner
FA1B/2000 5:33:14 P

1041872000 3:02:15 PM

=

3

5/28/2003 3:10:36 AM

Safety Critical 10 Modules

Can be used in Safety or Control applications.

Document Access
" Read ™ Readwhite  Lock

0k | Cancel | Help |

2 Specify these properties on the Summary tab.

Property

Action

Name
Internal ID
Owned by
Created
Modified
Compiler

Category

Description

Document Access

Change Owner

Command

Displays the name of the document and version number.
Displays an internal number used to identify the document.
Displays the name of the owner. To change, click Change Owner.
Displays the date and time the document was created.

Displays the date and time the document was last modified.
Displays the date and time the document was last compiled.

Enter a name to be used to categorize the document. Documents can be
organized and displayed by categories.

Enter a description for the document.

Select the type of access to allow for this document. The default is
Read/Write. See Restricting Access to a Document on page 67.

Click the Change Owner button to change the owner of the document.
See Changing a Document Owner on page 68.

3 Click OK to save your changes.
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Specifying Document Attributes

This procedure explains how to specify document attributes, which include the type of
application the document can be used in, and whether the document can be used in a CEM

program.

Procedure

1 Expand the Application tree, right-click a document (program, function, function block,
or data type) and click Properties. Click the Attributes tab.

=
Document Properties

Summary  Abtributes lusage]

Application Type
f_“ " Contral

Cause Effect Matriz Suppart

[ Supports uze in cause rows with

[ Supports use in intersections

™ Supports application defined states

I anitaring:

* Safety & Contral
Functions may be ugzed for control or gafety & control.

IG inputs

[ Supports use in effect colummg with IG outputs

Only applies to pragrams writter in FED, LD or CER.

N )

= r
E| Document Properties E|

Summary  Attributes l

Application Type
" Safety & Contral .
Programs may be uszed for safety or control, but not both,

Cauze Effect Matrix Support

Does not apply to programs or data types

b onitoring:
I™ Enable color monitaring in program documents

For color selections, see "Manitor Colors" page in Project
Options dialog. MOTE: Selecting this attribute may increase the
local memary TriStation 1131 allocates for this program.

= ]

Cancel | Help |

Cancel Help

=]

2 Specify these properties on the Attributes tab.

Property

Action

Application Type

Cause Effect Matrix Support

Enable Color Monitoring

Specify whether this document can be used in Safety, Control,
or Safety and Control applications. The default is Control.

Select the check box for each type that is supported. Specify
the number of inputs and outputs, if needed. Only available
for functions and function blocks. See Enabling User-Defined
Functions and Application-Defined States on page 97.

Select the check box if you want a color displayed for BOOL
inputs and outputs when the application is run on the
controller or emulator.

Only available for programs written in FBD, LD, or CEM.

3 Click OK to save your changes.
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Restricting Access to a Document

This procedure explains how to restrict access to a document by setting the Access property. The
most restrictive setting is for Read, which means anyone with a lesser security level than yours
cannot change it. The least restrictive setting is for Read/ Write, which means all users can read
and change the document. You can also Lock the document to prevent editing by unauthorized

users.

To change the setting for this property, you must have a User Security level that includes
Change Access Attributes. See User Access on page 27 for more information.

Procedure

1 Expand the Application tree, right-click a document (program, function, function block,
or data type), and click Properties.

=

Document Properties

Mame:
Intemal 1D:
Owrned By:
Created:

M odified:
Compiled:
Categary:

Dezcription:

Surnmary ] Attibutes | Usage |

ExD2_CRITICAL_|O -+1.6
0x00000123

M anager

71842000 53374 P
101842000 20215 P
5/28/2003 91036 AM

Change Dwher

Satety Cnhical 10 Modules

Document Access
" Read ™ Read/rite  Lack

Can be uzed in Safety or Control applications.

X]

o ]

Cancel |

Help

=

2 On the Summary tab, select the access type for this document. The default value is

Read/Write.

3 Click OK to save your changes.
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Changing a Document Owner

This procedure explains how to change the owner of a document, which determines whether
other users can change the element. Normally, the owner of a document is the user who created it.

To change the setting for this property, your user security level must:
* include the Elements: Change Access Attributes privilege
* be the same or greater than the security level of the user you want to assign as owner

See User Access on page 27 for more information about user security levels.

Procedure

1 Expand the Application tree, right-click a document (program, function, function block,
or data type), and click Properties.

2 On the Summary tab, click Change Owner.

Users ['5_<|

Select uzer:

lan Johngtan

M athan Smythe

] | Cancel

3 In the Users dialog box, select the user who is to become owner of this element.
4 Click OK.

The Owned By property in the Document Properties dialog box displays the name of the
new owner.
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Function Block Diagram and Ladder Diagram
Development

This section explains how to use Function Block Diagram (FBD) and Ladder Diagram (LD)
languages to develop programs, functions, and function blocks. Topics include:

Using the FBD Editor on page 69
Using the LD Editor on page 70

Function and Function Block Graphics on page 71

Selecting Library Elements on page 72

Specifying Function Properties on page 73
Specifying Function Block Properties on page 74

Specifying Function Block Application Usage on page 75

Using a Space Saver Function Block on page 76

Using the FBD Editor

The Function Block Diagram (FBD) editor allows you to develop programs and functions by
using a graphical language that corresponds to circuit diagrams. Toolbar commands are
described in detail in Appendix A, Commands and Properties.

1  Declaration Tree 6  Output Variable 11 Comment 16  Zoom to Fit
2 Selection Tools 7  1/0O Variable 12 Horizontal Network 17  Previous Sheet
3  Function (Block) 8  Tagname 13 Vertical Network 18 Sheet Manager
4  Local Variable 9  Constant 14  Auto Name 19 Next Sheet
5  Input Variable 10  Wire Tool 15 Zoom
l—l | 2 | 3456 7 8 910111213 14 1516 171819
k| [ || D{o|=|o]=||=| /8] i] &] al:| dla[|

# FBLOCK: Tank_Alarm Sheet 1 of 1*®

- Tank_alarm

[C1 Local Declarations

-1 (1 it Dechrations e B
EWater_Lc-w ......................
[C utput Declarations
=[] o Declarations | | =
= B F .... OR '''''''
| 2 Wter_Low | — .
| 2 Wiater Low |1 R B
H ! I
...................... -
£ 3
Figure 5 Function Block Diagram Editor Elements
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Using the LD Editor

The Ladder Diagram (LD) editor allows you to develop programs and functions by using a
graphical language that corresponds to relay logic. Toolbar commands are described in detail
in Appendix A, Commands and Properties.

1  Declaration Tree 7  Input 13 Link Tool 19 Zoom to Fit
2 Selection Tools 8 Local Variable 14 Comment 20  Previous Sheet
3  Function (Block) 9  Output Variable 15 Horizontal Network 21  Sheet
4 Contact 10 1/0O Variable 16  Vertical Network 22 Next Sheet
5  Coil 11 Tagname 17 Auto Name
6  Right Power Rail 12 Constant 18 Zoom
’—1 | 2 | 3456 7 8 910111213141516 17 1819 20 21 22
I I 0
N | SHolA|a|s|s|s|o]= sl 1] & A= O]s[x]
FEX
—||-HE LD_Program 10 0 3 -~
[ Local Declarations ]
- [1 Tagname Declarations | [ T T T
< Alarm_ont e
“= wiater_Hight | weeter Hight Alarm_on1 | ..........
<= aber_Lowl — II ...................
L
Coweertowt ||
— =
-
< >
Figure 6 Ladder Diagram Editor Elements
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Function and Function Block Graphics

In FBD and LD languages, each function and function block is graphically represented on the
logic sheet. For more information on specific functions and function blocks, see the TriStation
1131 Libraries Reference.

Function

AND

inal
Input terminalsﬂ A4——Output termina

Evaluation order O |
in program

Function Block
Instance name for
the function block — CSCHED A

Names of input CHCHED— Type name (CSCHED)
terminals i Output terminal

g names
Input terminals NSCANST L Output terminals
NOFFSEF
TUAL

Evaluation order Fom
in program

Figure 7 Function and Function Block Elements
Table 23 Function Block Graphic Elements
Item Description
Instance name Identifies the specific implementation of a function block type.

For function blocks only.

Names of terminals  Identify the input and output parameters used with the function block.

Terminals Locations where variables are attached.
Evaluation order Identifies the order in which the function is executed in the program.
Type name Identifies the function block type.
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Selecting Library Elements

This procedure explains how to select a library element to include in a project program or
function. TriStation 1131 includes libraries of functions, function blocks, and data types that can
be used in a project. Many of these elements include the source code, which can be copied to a
program or function.

Procedure

1 Expand the Application tree, create or open a program.

2 Click the Select Function (Block) Tool Element button .

( )
Select Element §|
Fird: |
|Element M arme Categaony Dezcription

ABS b4 ath Abzolute Walue. ~
ACOS b ath Arc cosine.

AnD Avrithrmetic Add,

AN Process Converts analog input to rea
AIM_BP Process Converts differential bipolar ¢
AIM_HR Process Converts high resolution ane

AMD Logic Bitwize AMD.

AQUT Process Converts real value to analo
ARRAY3Z_BOOL  Litility Array of 32 BOOL registers.
ARRAYIZ_DIMT  Utility Array of 32 DINT registers.
ARRAY3Z_REAL  Utility Array of 32 REAL registers.

A5 I4ath Arc zine,

ATAM td ath Arc tangent.

BLIME. Ladder Blink. b

< >

ar. | Cancel | Help |

3 Select the function or function block to be inserted, click OK, and then click on the logic
sheet to place the element.

4 To insert another function or function block of the same type, click the Function (Block)

Tool |4F|, then click on the logic sheet to place the element.

5 To select a different function or function block, repeat steps 2 and 3.

Note You can easily create your own function by making a copy of an existing library
function, and then modifying it to suit your needs. See Copying a Library Document on
page 64.
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Specifying Function Properties
This procedure explains how to specify properties for functions.

Procedure
1 Expand the Application tree and open a program or function.

2 Double-click the graphic of the function whose properties you want to define.

Eﬂl E I Function j

Function Hame: 0OR Wfidth
Output Tepe: AMY_BIT j J
Imputs: .
01-: ANY_BIT Mumber of Inputs Termninals
02-: ANY_BIT IE_ ~ EN/ENO

[v Couble Space
[ [ lrwvert Dutput

3 Specify these properties on the Function tab.

Property Action

Number of Inputs  If the Number of Inputs fields is enabled, the function is extensible,
which means the number of inputs can be changed. To add inputs, enter
the number of inputs and click Apply.

Invert Input If an input is inverted, the value is changed to the opposite value (True
to False, or False to True) when the function is executed. Only available
for BOOL inputs.

To invert the value for a specific BOOL value, select the input and then
select the Invert Selected Input check box.

Invert Output If an output is inverted, the value is changed to the opposite value (True
to False, or False to True) when the function is executed. Only available
for BOOL outputs.

To invert the value for the output, select the Invert Output check box.

Width Click + or - to increase or decrease the width of the selected function
graphic on the logic sheet.

EN/ENO To include an input and output parameter that detects errors in FBD
and LD logic, select the EN/ENO check box.

Required in functions and function blocks used in LD programs.

Double Space Select the check box to have space in the function graphic on the logic
sheet doubled between the inputs and outputs.

4 C(Click OK to save your changes.
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Specifying Function Block Properties

This procedure explains how to specify properties for function blocks.

Function blocks must have at least one BOOL input and one BOOL output. All input, output,
and local variables in a function block persist from one execution of a function block to the next
execution. Consequently, the same function block invoked with the same inputs may not return

the same outputs.

Any function block previously declared can be used in the declaration of another function block
or program. The scope of an instance of a function block is local to the function block or program

that declares the instance.

Procedure

1 Expand the Application tree and open a program or function block.

2 Double-click the graphic of the function block.

Item Properties [

|nztance Mame:

(" lnhpute &+ Outputs

E.‘pl EI Function Blm:k\|

FBlock Mame:  S%5_DI32_ STATUS
ETE | N | ) |

- Terminals

01-Co: BOOL
02-TMR : BOOL
03-GE_DUAL : BOOL

EE Rl I N e I ]

+ | | Doubls Space

3 Specify these properties on the Function Block tab.

Property

Action

Instance Name

Invert Input/Output

Width

EN/ENO
Double Space

Enter a name for this specific implementation of the function block.

If an input or output is inverted, the value is changed to the opposite
value (True to False, or False to True) when the function is executed.
Only available for BOOL inputs.

To invert the value for a specific BOOL value, select the input or
output and then select the Invert Input/Output check box.

Click + or - to increase or decrease the width of the selected function
block graphic on the logic sheet.

Only available with functions.

Select the check box to have space in the function block graphic on
the logic sheet doubled between the inputs and outputs. The default
is cleared.

4 C(lick OK to save your changes.
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Specifying Function Block Application Usage

This procedure explains how to specify the Usage property for function blocks, which
determines how the function block is used in a program. You can specify the usage for user-
defined function blocks, but you cannot change the settings for TriStation 1131 library function

blocks.

Procedure

1 Expand the Application tree and expand the User Documents folder.

2 Right-click a function block, click Properties, and then click the Usage tab.

=

-

Document Properties @l

per scan.

Summal_l.J] Lttibutes  Usage ]

Uze these attributes to let the user know how a specific declaration
of thiz function block should be used.

" Space Saver a single instance can be executed mare than
ohce per xoan ko reduce memony uzage and increase
performance. For directions, zee Help.

" Exactly Once: each instance should be executed exactly once

" Only Dnce: each instance should be executed only once per
zcah, but does not need to be executed every zcan.

" Internal State: a single instance can be execuked mare than
once per zcan, Howewver, pou should be aware of the internal
states that are used from one scan to the next.

For all but the first option, the compiler will report a warming if a
declaration of the function block iz executed more than once in a
pragram ar function block.

K | Cancel | Help ‘

3 Specify one of these settings on the Usage tab.

Setting

Action

Space Saver

Exactly Once
Only Once

Internal State

Use when a single instance can be executed more than once per scan to
reduce memory usage and increase performance.

For more information on specific requirements for using a function block as
a space saver, see Space Saver on page 428.

Use when each instance should be executed exactly once per scan.

Use when each instance should be executed only once per scan, but does not
need to be executed every scan.

Use when a single instance can be executed more than once per scan.

4 Click OK to save your selection.
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Using a Space Saver Function Block

This procedure explains how to use a function block as a space saver. The Space Saver setting
means a single instance can be executed more than once per scan to reduce memory usage and
increase performance.

For user-defined function blocks, you can specify this setting. For Triconex Library function
blocks, the setting cannot be changed.

Procedure

1 Declare only one instance of the function block and use that same instance throughout
your program. On a function block diagram, just use the same instance name repeatedly.

2 To prevent mistakes, connect a value to every function block input. If you forget to
connect an input, then you must search for a previous execution of the function block to
see the input value because the function block remembers the input value from one
execution to the next if the input is not connected.

3 Do not use the function block instance more than once in a network —the result is a
WG0014 warning because the diagram could be ambiguous.
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Structured Text Development

This section explains how to use Structured Text (ST) language to write a program, function,
function block, or data type. Structured Text is a high level language that has been specifically
developed for industrial control applications.

For more information, see Programming Industrial Control Systems Using IEC 1131-3, by R-W.
Lewis, London: Short Run Press Ltd., 1998.

Topics include:

* Using the ST Editor on page 78

* Defining an Enumeration Data Type on page 79
* Defining an Array Data Type on page 79

* Defining a Structured Data Type on page 80

* Declaringa VAR CONSTANT on page 81

* Declaring a VAR_TEMP on page 82

* Declaring a VAR_EXTERNAL on page 83

* Declaring Local Variables in ST on page 84

* Declaring Input and Output Variables in ST on page 84
* Using ForLoop and Exit Statements on page 85
* Using a CASE Statement on page 86

*  VAR_IN_OUT Function Parameters on page 87
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Using the ST Editor

The Structured Text (ST) editor allows you to develop programs and functions by writing code.
This figure shows the logic sheet and commands. Toolbar commands are described in detail in
Appendix A, Commands and Properties.

1  Read-Only 3 Replace Text 5  Larger Font 7 Type Over
2 Find Text 4  Line Numbers 6  Smaller Font 8  Auto Indent

1 2 3 456 78

ra| np| O] #|A|A] o]
13 PROGRAM: ST_Program =3
= E| ST_Program PROGRAN 3T Program L
[_1 Local Declarations
[jTagname Declarations [* Local Variables *)
VAR
[* Put wour local wariable declarations here ¥)
W1l : BOOL :
END_WVAR
[ * Program Body *)
V1l := NOT W1 :
END PROGRAM
“
£ »
Figure 8 Structured Text Editor Elements

The ST compiler allows you to insert tabs, spaces, and comments between keywords and
identifiers wherever a space is required. Each statement must be terminated with a semi-colon
(;) separator. Comments must be preceded by (* and followed by *), as shown in this example:

(* this is a comment *)

Note You can easily add code to your ST program by copying and pasting code from existing
library or user documents. To do so, while viewing the code you want to copy, select the
code, right-click on it, and select Copy. Then, return to your ST program, right-click
where you want to add the code, and select Paste.
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Defining an Enumeration Data Type

An enumerated data type is a data type that allows different states of a value to be given
different names.

Syntax Example

TYPE ENUM COLORS:
(YELLOW, RED, GREEN);
END TYPE

In this example, the value of a variable of type ENUM_COLORS is YELLOW, RED, or GREEN.
Any other value is an error. The default initial value is YELLOW. The order for comparison
increases from left to right.

Example
PROGRAM ST Enumerations
VAR
MY COLORS : ENUM COLORS := GREEN;
END VAR
if (MY COLORS = GREEN) then
MY COLORS := RED;
elsif (MY COLORS = RED)then
MY COLORS := YELLOW;

elsif (MY COLORS = YELLOW)then
MY COLORS :=GREEN;
end if;

(* The following statement causes an error *)
(* MY COLORS := 6; *)

END PROGRAM

Defining an Array Data Type

An array is a group of data objects with identical attributes, which is sometimes referred to as
multi-element variables.

* Arrays can have one or two levels, and be up to 32 KB maximum.
¢ The maximum number of array elements is 256,000.

* An array index must be in the range of -2,147,483,648 to +2,147,483,647.

Syntax Example

TYPE ARRAY DINTS :
ARRAY[1..6,1..20] OF DINT;
END_ TYPE
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Example

For each array, the default initial value is the one defined for the array type. In this example,
array type A has 10 elements of type INT.

TYPE A:
ARRAY [0 .. 9] OF INT ;
END_TYPE

Example

In this example, a variable declaration specifies a variable V of type A.
VAR V : A ; END VAR

This means the array elements are referenced by the expressions:
v[iol, v[ij, . . , v[9]

The default initial values are 0 (zero).

Example
An index can be an expression of type ANY_INT, for example, V [I +1].

For an array with more than one dimension, the sub-range is replaced with a comma-separated
list of sub-ranges, and the array index is replaced with a comma-separated list of array indexes.

Defining a Structured Data Type

A structured data type is derived by defining a structure from existing data types by using
elements of other specified types, which are accessed by their specified names. A structure can
have a maximum of 400 elements.

Syntax Example

TYPE STRUCT SENSOR :
STRUCT
INPUT:DINT;
STATUS :BOOL;
HIGH LIMIT:REAL;
ALARM COUNT:INT;
END_ STRUCT;
END_ TYPE

Each structured declaration consists of an element name followed by a colon, followed by a type
specification. The default initial value of each structured element is the one defined for the
structured type. In this example, the structured type called STRUCT_SENSOR has four
structure elements: element INPUT of type DINT, element STATUS of type BOOL, element
HIGH_LIMIT of type REAL, and element ALARM_COUNT of type INT.

If a variable declaration specifies a variable V of type STRUCT_SENSOR (VAR V :
STRUCT_SENSOR ; END_VAR), then the four structure elements are referenced by the
expressions V. INPUT, V.STATUS, and so on. The default initial values are 0, False (0), 0.0, and 0.
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Declaring a VAR CONSTANT

A VAR CONSTANT is a named constant, which is appropriate for safety applications because

the value cannot be changed in a program.

Syntax Example
VAR CONSTANT

StartUp Speed: REAL

Gear Ratio:INT
END VAR

Program Example

PROGRAM ST Constants
VAR CONSTANT

MILLISECS IN SEC : DINT

END VAR
VAR

TIMER MILLISECS, TIMER SECS
GET CALENDAR : TR CALENDAR;

END VAR
GET CALENDAR (CI := TRUE);
TIMER SECS := GET CALENDAR.SECOND;
TIMER MILLISECS := TIMER SECS * MILLISECS IN SEC;

(* The following statement causes an error because MILLISECS IN SEC

*is a VAR CONSTANT*)
(* MILLISECS IN SEC
END_PROGRAM
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Declaring a VAR_TEMP

A VAR_TEMP is a variable which is appropriate for safety applications because the variables are
placed in a temporary memory area (not local memory) which is cleared when the program,
function, or function block terminates. A VAR_TEMP variable provides no persistence. During each
scan, it is automatically initialized to zero at the start of the program, function, or function block.

Syntax Example

VAR TEMP
RESULT : REAL;
END VAR;

Function Block Example

FUNCTION BLOCK ST VarTemp
VAR TEMP
(* These 4 bytes will not be counted
as LOCAL variables *)
TEMP_SUM : REAL;
IS ROUNDUP : BOOL;
END VAR

VAR_INPUT
INP 1, INP 2, INP 3: REAL ;
FORCE_ROUNDUP: BOOL ;

END VAR

VAR OUTPUT
OUT_SUM : DINT ;
OUT_BOOL : BOOL ;

END VAR
VAR
LOC_ROUNDUP : BOOL := FALSE;
END_ VAR
TEMP SUM := INP 1 + INP 2 + INP 3;
IS ROUNDUP := (LOC_ROUNDUP OR FORCE ROUNDUP) ;
if (IS_ROUNDUP) then
TEMP _SUM := CEIL(TEMP_SUM) ;
LOC _ROUNDUP := FALSE;
else
TEMP_SUM := FLOOR (TEMP_SUM) ;
LOC_ROUNDUP := TRUE;
end 1if;
OUT SUM := REAL TO DINT (TEMP SUM) ;
OUT BOOL := IS ROUNDUP;

END FUNCTION BLOCK
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Declaring a VAR_EXTERNAL

A VAR_EXTERNAL (also known as a global variable) allows access to tagnames (also known
as tagname declarations in TriStation 1131).

Syntax Example

VAR EXTERNAL
TagName 1, Tagname 5, Tagname 9 : BOOL;
END_ VAR

Program Example
PROGRAM ST VarExternal
VAR EXTERNAL
TagName 1, Tagname 5, Tagname 9 : BOOL;

END VAR

if (Tagname 1) then

Tagname 1 := FALSE;
else

Tagname 1 := TRUE;
end if;

if (Tagname 5) then

Tagname 5 := FALSE;
else

Tagname 5 := TRUE;
end if;

if (Tagname 9) then

Tagname 9 := FALSE;
else
Tagname 9 := TRUE;

end if;

END PROGRAM
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Declaring Local Variables in ST

A local variable is declared within function blocks using the VAR. .END VAR construct. Local
variables in a program or function block are initialized with initial values (the default is zero) at
startup. Function block instances are actually local variables and are declared as such.

Syntax Example

VAR
UpCount : INT:= 100; (* Declares initial value to be 100 *)
Reset : BOOL; (* Declares Boolean variable Reset *)
UpCounter : CTU; (* Declares instance of CTU function block*)
END VAR

Declaring Input and Output Variables in ST

Input and output variables are declared using the VAR_INPUT ... END_VAR and
VAR_OUTPUT...END_VAR constructs. All input variables must be declared before any output
variables can be declared.

Function Block Example

FUNCTION_BLOCK AVERAGE
(* Variable Declarations *)

VAR INPUT
RESET : BOOL ; (* 1 = reset, 0 = calculate *)
CURRENT VALUE : DINT ; (* Current Value from UPDOWN *)
END VAR
VAR OUTPUT
STATUS : BOOL ; (* State => 1 = resetting, 0 = calculating *)
XOUT : DINT ; (* Avg Output = Current Value Divided by MAX COUNT *)
END VAR

(* Your execution statements here *)
END FUNCTION BLOCK
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Using ForLoop and Exit Statements

The ForLoop and Exit statements allow a set of statements to be repeated depending on the
value of an iteration variable.

Program Example
PROGRAM ST ForLoop

VAR
MY ARRAY : ARRAY DINTS;
COUNT : DINT;
IDX 1, IDX 2 : INT;
END_ VAR

for IDX 1 := 1 to 6 do
for IDX 2 := 1 to 20 do
MY ARRAY[IDX 1,IDX 2] := COUNT;
(* This statement causes an error because IDX 1 is being used
* as the counter for the ForLoop structure *)
(* IDX 1 := 20; *)
end for;
if (COUNT = 100) then
exit;
end if;
end for;

COUNT := COUNT + 1;

END PROGRAM
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Using a CASE Statement

The CASE statement allows a selected statement to be executed depending on the value of an
expression that returns an integer result. Only numerical values can be used for the reference
items in the CASE statement. If variables are used, TriStation rejects the code.

Allows up to 5,000 selection statements.

Program Example
PROGRAM ST Case

VAR
SETTING : DINT := 0;
SPEED :REAL := 0.0;
END VAR

if (SETTING > 10) then

SETTING := 0;
end 1if;
SETTING := SETTING + 1;

(*Select a SPEED based on the value of SETTING *)
case SETTING of

1: SPEED := 5.0;

2: SPEED := 7.5;

3,4,5:SPEED := 12.0;

6: SPEED := 15.0;

7,8:SPEED := 18.0;

9: SPEED := 21.0;

10:SPEED := 25.0;
else

SPEED := 0.0;

end case;

END PROGRAM
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VAR_IN_OUT Function Parameters

The VAR_IN_OUT function parameters allow more than one input and more than one output
in a function block.

You should not use the VAR_IN_OUT variable in a safety application.
CAUTION Safety standards (such as IEC 61508) recommend limiting the use of
pointers in safety applications; VAR_IN_OUT is used as a pointer in
TriStation 1131.

To automatically check for the use of VAR_IN_OUT in your safety
application, set the Application Type to Safety for the programs included
in the application (for more information, see Application Type on

page 320).
Syntax Example
VAR _IN OUT
INOUT 1, INOUT 2, INOUT 3 : DINT ;
END_ VAR

Function Example
FUNCTION ST VarInOut : BOOL
VAR IN OUT

INOUT 1, INOUT 2, INOUT 3 : DINT ;

END VAR

if (INOUT 1 > 64000) then

INOUT 1 := 0;
end 1if;
INOUT 1 := INOUT 1 + 1;

if (INOUT 2 > 64000) then

INOUT 2 := 0;
end 1if;
INOUT 2 := INOUT 2 + 2;

if (INOUT 3 > 64000) then

INOUT 3 := 0;
end 1if;
INOUT 3 := INOUT 3 + 3;
ST_VarInOut := TRUE;

END FUNCTION
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Cause Effect Matrix Development

This section explains how to use the Cause Effect Matrix (CEM) language to create a program
based on a cause and effect matrix. Topics include:

* CEMPLE Overview on page 88

* Using the CEM Editor on page 90

* Setting up a CEM Program on page 93

* Using User-Defined Functions and Application-Defined States on page 96

* Specifying Local Variables, Tagnames, and Constants in a CEM Program on page 98
*  Working with Cells, Rows, and Columns in a CEM Program on page 99

» Editing the Title Block on page 106

* Managing Views on page 107

* Variables and Constants on page 108

CEMPLE Overview

CEMPLE is an optional TriStation 1131 language editor that automates the process of creating
a program based on a cause and effect matrix. Cause and effect matrix is a methodology that is
commonly used in the process control industry to define alarms, emergency shutdown
strategies, and mitigation actions.

A matrix created in CEM language can be as basic or complex as your situation requires. In a
basic matrix, causes are identified as True or False inputs related to one or more effects through
the intersections between them. The state of a cause (True or False) determines the state of the
related effect. If more than one cause is related to an effect, the state of the effect is based on how
the matrix is evaluated. You can specify the matrix evaluation as a de-energize-to-trip (fail-safe)
or energize-to-trip system. In a typical de-energize-to-trip system, if one of the inputs changes
to False, the related outputs also change to False. In an energize-to-trip system, the reverse is
true; if one of the inputs changes to True, the related outputs also change to True.

For more complex processes, CEM language allows you to add functions or function blocks to
causes, intersections, and effects. This feature can be used for many purposes; for example, to
accept non-Boolean input and convert to Boolean output, to set timers before evaluating the
input, and to pass additional input variables to output variables.

CEM language includes these features:

* Ability to specify up to 99 causes, 99 effects, and 1,000 intersections

* Ability to invoke functions and function blocks to evaluate cause, intersection, and
effect states

* Choice of de-energize-to-trip or energize-to-trip matrix evaluation
* Automatic conversion of matrix to Function Block Diagram language
* Customized view monitoring of active causes, intersections, and effects

e Multiple levels of undo and redo editing
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Matrix Planning

Planning includes determining the causes (problems) to be monitored, and determining how
the matrix is to be evaluated.

Restrictions and Limitations
e No more than 99 causes, 99 effects, and 1,000 intersections.

* Variables with a variable type of In/Out (VAR_IN_OUT) are not allowed in CEM
programs, function blocks that are invoked by matrix programs, or any safety program
or function block.

Matrix Evaluation Options

When planning a matrix, you must determine how the matrix is evaluated when it includes multiple
causes and effects. If the matrix is based on an energize-to-trip system, such as a fire suppression
system, an OR evaluation is typically used because the normal state of inputs is False. If one of the
inputs changes to True, the related outputs also change to True. The default setting is OR.

If the matrix is based on a de-energize-to-trip (fail-safe) system, an AND evaluation is typically
used because the normal state of inputs is True. If one of the inputs changes to False, the related
outputs also change to False. This is why it is typically used with systems that are designed to
be fail-safe.

How a Matrix is Evaluated

When a matrix is executed, the states of causes, effects, and intersections are evaluated in a
specific order. The states of causes, intersections, and effects are saved in internal variables. An
internal Move function moves the cause state to the intersection state, and then to the effect
state. The order of evaluation is shown and described in this figure.

3. For each column from the left to the right, an effect state
is determined based on the intersection state and the —‘
function associated with the effect.

oR | gr | gRi=

2. For each intersection from

the bottom to the top, a state is
determined based on the cause
state and intersection function.

For typical AND evaluations, all
cause states must be True for
the intersection state to be True
and one False state makes the
output False.

For typical OR evaluations, all
cause states must be False for
the intersection state to be
False and one True state makes
the output True.

E ffect

Description

1. For each cause from the top Cause Description El EJE EEJS
row to the bottom, a state is oo
determined based on the

inputs and function associated _— Co2
with the cause. LI

P w e
L=}

Ll

Figure 9 CEMPLE Matrix Evaluation Steps
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Using the CEM Editor

The CEM editor allows you to create a TriStation 1131 program based on a cause and effect

matrix. The editor includes the following areas:

e Matrix: Identifies causes, effects, and the intersections between them. Can also include
inputs, outputs, functions, and function blocks related to causes, effects, and
intersections.

* FBD Network: Displays the Function Block Diagram (FBD) related to the cause, effect,
or intersection that you select in a matrix. It also allows you to specify properties and to
invert the values of variables.

* Variable Detail Table: Displays the inputs and outputs of an FBD network that are
generated when a cause, effect, or intersection is selected. It also allows you to specify

variable type and data type.

This figure depicts the areas in the CEM Editor.

—— Matrix rows and columns

o
A

o
A
o
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UMIT_1_ALAR

UMIT_2_ALAR
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@5
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JLa | KR [
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LEVEL_1_HI = | TRUE=Fluid level in tank 1 is high col | ¥ O ] ] [] |Turn on alarm immedistely
LEVEL_2_HI TRUE=Fluid level in tank 2 is high coz| [ b4 ] ] [] |Turn on alarm immedistely
LEVEL_3_HI TRUE=Fuid level in tank 3 is high co3| [ ] ¥ ] [] |Turn on alarm immedistely
LEVEL_4_HI TRUE=Fluid level in tank 4 is high co4| [ ] ] b4 [] |Turn on alarm immedistely
LEVEL_S_HI TRUE=Fluid level in tank 5 is high cos| [ ] ] O ¥ |Turn on alarm immedistely

< i
Loc Terminal VariConst VarType | DataType Description | Cause Header Raw 01 ;I
o1 P1_LEVEL 1 H  |Tagrame Ref BOGL -

Figure 10

Variable Detail Table

CEMPLE Editor Elements
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Matrix

The matrix area of the CEM editor includes the rows, columns, and intersections of a matrix. In
a basic matrix that does not use functions, causes can be directly related to effects through
intersections. In a more complex matrix, such as this figure, functions can be included for
causes, effects, and intersections. When functions are included, the inputs and outputs of those
functions can be specified in the matrix.

or | or| or|
b=
— [=3
=
o
cC
=
o
cC
=
. [Ty
Effect items—

i Intersections
w
S
Cause items E
G
(5]
L]
| =

It Function Cause Description E01 | EO2 | EQ: Comments
* Z01
Znz2
cos

Figure 11 CEMPLE Matrix Elements

FBD Network

The FBD Network area of the CEM editor displays the Function Block Diagram (FBD) related to
the cause, effect, or intersection that you select in the matrix. The FBD network uses internal
Boolean variables to save and move results to associated cells so that causes and effects can be
evaluated. When you create a cause, intersection, or effect, an internal variable is automatically
created for each.

The CEM editor uses internal variables to store and move results between cells. Although you
cannot directly access the internal variables, you can create variables and copy the values to
those variables. You can also specify properties and invert values of variables.

If you select a cause, effect, or intersection that does not contain a function, or if you make
multiple selections, the FBD network cannot display appropriate information.
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Figure 12 FBD Network Area in CEMPLE Editor

Variable Detail Table

The Variable Detail Table area of the CEM editor displays the inputs and outputs of an FBD
Network that are generated when a cause, effect, or intersection is selected. This figure shows
the names, variable types, and data types related to the function block.

Loc | Terminal Var/Const VarType DataType Description
onj| HI_LE% LEWEL_1_HI Tagname Refe [BOOL
onj| Loy LB |LEWEL 1 Loy Tagname Refe [BOOL
iy B%F EYP_LE%_1 Tagname Refe |[BOOL
onj| LY LALRRM

Figure 13 Variable Detail Table in CEMPLE Editor
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Setting up a CEM Program
The following sections describe how to set default options that apply to CEM programs.
Specifying CEM Editor Options

This procedure explains how to set the options used as initial settings for all the CEM (cause and
effect matrix) programs in a project. After a program is created, you can modify these settings
on a program-by-program basis.
Procedure

1 On the Tools menu, click TriStation 1131 Options, and then click the CEM Editor tab.

—

TriStation 1131 Options

CEM Editor Options

Directories  CEM Editar l Drawing Colors] FED EditDll LD Editorl

[™ Cause Header Functions OM by Default
[ Effect Header Functions OM by Defalt

[~ Intersection Functions OM by D efault

=

X

Default Murnber of Cauze Rows:

Default Murnber of Effect Colunins:

2
=

o]

Cancel | Help

2 Specify these properties on the CEM Editor tab.

Property

Action

Cause Header Functions On
by Default

Effect Header Functions On
by Default

Intersection Functions On by
Default

Default Number of Cause
Rows

Default Number of Effect
Columns

Select the check box to have input and function columns
added. The default is cleared.

Select the check box to have output and function columns
added. The default is cleared.

Select the check box to have function columns added. The
default is cleared.

Enter the number of rows to include in a new matrix. The
default is 22.

Enter the number of columns to include in a new matrix.
The default is 25.

3 Click OK to save the settings.
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Specifying CEM Element Options

This procedure explains how to specify whether functions are used in a specific CEM program,
and how the matrix is evaluated.

Procedure
1 Expand the Application tree, double-click a program, click the Document menu, and
then click Options.
CEM Element Options ﬁ|

Feature Options

[ Enable Cause Header Functions
[ Enable Effect Header Functions

[ Enable Intersection Functions

[ Enable Flaating Test in |ntersection Cells

E waluation Dptions

Tao evaluate the effect state OR the intersections
[bwpically uzed for energized to tip systems]

To evaluate the effect state AND the intersections
[bwpically uzed for de-energized to trip systemns]

k. | Cancel Help

2 Specify these properties in the CEM Element Options dialog box.

Property Action

Enable Cause Header Select the check box to add an input and function column to the
Functions cause header. The default is selected.

Enable Effect Header Select the check box to add an output and function column to the
Functions effect header. The default is selected.

Enable Intersection Select the check box to add a function column to the intersection.
Functions The default is selected.

Enable Floating Textin ~ Select the check box to allow the name of the function or function

Intersection Cells block to be displayed in a neighboring cell if that cell is empty.
This is useful when the name of the function or function block is
long. The default is cleared.

Evaluation Options Specify how the matrix is to be evaluated when it includes
multiple intersections between a cause and effect. The default is
OR.

3 Click OK to save the settings.
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Specifying Monitor Colors and Names

This procedure explains how to specify the colors that are displayed for True and False BOOL
values when an application is monitored on the Controller and Emulator Panels.

Procedure

1 On the Project menu, click Project Options, and then click the Monitor Colors tab.

=

Project Options [‘S_<|

Language] Arnotations  Monitor Colors l

General Monitor Colors:

BOOL Variables and wies: || ~ - -

CEM Monitor Colors

TRUE FALSE
Causes: ’i‘ I—LI
Effects: - - -
Intersections: - - z
’Tl Cancel | Help |

2 Under CEM Monitor Colors, select the color for True and False for cause, effect, and
intersection cells in a CEM (cause and effect matrix).

The default for True is red; False is white.

3 Click OK to save your changes.
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Using User-Defined Functions and Application-Defined States

This section describes how user-defined functions and application-defined states can be used in
a CEM program.

User-Defined Functions

User-defined functions must be enabled before they can be used in a CEM program. (Triconex-
supplied functions and function blocks do not have to be enabled.) When you enable a function,
it is validated to ensure it can be used in that part of the matrix. For example, a function used in
an intersection must have a Boolean primary input and Boolean primary output. If not enabled,
the function is not available for selection.

Application States

User-defined functions can include a variable that stores application states and that is evaluated
in the same way as the cause, intersection, and effect internal variables. This means you can
include application information that is evaluated with an AND or OR operation when the
matrix is run. Application state inputs and outputs must be a DWORD data type, which is a
32-bit string.

This figure shows an example of using a variable to store the application state.

Cause Header Raow 01

For the cause function
block, the second
output is the
application state.

Intersection Row 01, Col 01

For the intersection Ty
functi?jn block, tge _CO1EDMF
second input an

output of the function INTERSECT_FB
is the application state. Cause

Effect Header Col 01

For the effect function EOQ1F1
block, the second —
input and output of the

function is the
application state.

Figure 14 Using a Variable to Store Application State
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Enabling User-Defined Functions and Application-Defined States

This procedure explains how to enable user-defined functions and application-defined states
for a specific matrix. If a user-defined function is not enabled, it cannot be used in a matrix.

Procedure

1 Expand the Application tree, right-click the user-defined function, click Properties, and

then click the Attributes tab.

Document Properties

Surnrmary Attributes l Ugagel

Application Type
. ™ Contral

Cauze Effect Matrix Support

[ Supports use in cause rows with

[ Supports use in intersections

[~ Supports application defined states

M anitoring:

(% Safety & Contral
Functionz may be used for contral or safety & control.

[ Supports use in effect columns with ,G outputs

Only applies to programs wiitten in FED, LD or CEM.

n

3

,G inputs

o]

Cancel |

Help |

2 Specify these properties on the Attributes tab.

Property

Action

Application Type

Supports Use in Cause Rows
with... Inputs

Supports Use in Effect
Columns With... Outputs

Supports Use in Intersections

Supports Application Defined
States

Click either Control or Safety and Control.

Select the check box to enable the function for use in cause
rows, and then select the required number of inputs. The
default is cleared.

Select the check box to enable the function for use in effect
columns, and then select the required number of outputs.
The default is cleared.

Select the check box to enable the function for use in
intersections. The default is cleared.

Select the check box to enable the function to add a variable
to store the application defined state. The default is cleared.

3 Click OK to save the settings.

4 In the Application tree, double-click the function to open it on a logic sheet.

On the Document menu, click Compile.

The compile process determines whether the function can be used.
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Specifying Local Variables, Tagnames, and Constants in a CEM Program

This procedure explains how to specify local variables, tagnames, and constants in a CEM
program. When functions are used with causes or effects, the inputs and outputs to the
functions must be specified as variables or constants.

In/Out variables (VAR_IN_OUT) are not allowed in CEM programs, function blocks that are
invoked by CEM programs, or any safety program or function block.

Procedure

1 Expand the Application tree, expand User Documents, and double-click a CEM
program.

2 Select or type the name in the Input or Output columns, or in the Var/Const column in
the Variable Detail Table.

Specifying Properties in the Variable Detail Table

This procedure explains how to modify properties in the Variable Detail Table, which is located
in the lower left part of the CEM program.

Procedure

1 Expand the Application tree, and open a CEM program.

Loc | Terminal Var/Const VarType DataType Description
iyl It _2 Tagname Reference  |[BOOL -
iyl Alarm_Flag Lacal DIMT Flag to detect alarm
onj| AMD

2 Specify these properties in the Variable Detail Table.

Property Action

Var/Const Enter a variable or constant name.

Var Type Select Local or Tagname.

Data Type Select a data type.

Description Enter a description for the variable or constant.

If the changes are valid, the declaration is changed. If not, a message displays explaining
why the declaration was not changed.
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Working with Cells, Rows, and Columns in a CEM Program

The following sections describe how to work with the cells, rows, and columns that make up a
CEM program matrix.

Selecting and Editing Cells in a CEM Program

This table and figure explain how to select one or more cells in a CEM program.

To... Do This ...
Select a single cell Click anywhere in the cell.
Select contiguous (adjacent) cells Click the first cell, hold down the shift key, and click the

last cell in the area.

Select discontiguous (non-adjacent) cells  Click a cell, hold down the Ctrl key, and click the rows or

column.
. Click here to
Click here to select select one effect
all effects
1 |ler] or]or]
z
=]
(o]
5
iz
=3
('
o
lick h £ i
Click here Click here to
to selectall — select all
causes _ .g intersectionsina
Click here to select = ——column
all intersections \ §
Input Function Cause Description E02 | E03 E’_'l4| Commerts
Click here i ~ ot
to select co2
one cause C03
o4
1 o5

Click here to select all
intersections in a row ——

Figure 15 Selecting CEMPLE Matrix Cells

This table explains how to edit cells in a matrix.

To ... Do This ...
Enter edit mode Click directly over the text in an editable cell.
Complete a cell entry Press the tab key or Enter to complete a cell entry and move the cursor to

the next cell to the right.
Move to the next cell Press the tab key or Enter to move the cursor to the next cell to the right.

Delete the contents of a  Select a cell or group of cells (but do not place in edit mode) and press the
cell or group of cells delete key.
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Displaying and Sizing Cells from the Matrix

This table describes how to change the display and size of cells in a matrix. You can also make
changes by using commands on the View menu. These actions do not affect the matrix

evaluation.

To drag or double-click a cell

boundary, you must use the double-arrow cursor, which is only

active in the gray cells of a matrix.

To ...

Do This ...

Change width of column

Restore size of column

Change height of row

Restore default size of row

Hide a column

Unhide a column

Hide a row

Unhide a row

Drag the column boundary left or right.

Drag the column boundary to the left so that the column is almost
hidden, then release the button.

Drag the row boundary up or down.

Drag the row boundary upward until the row is almost hidden, then
release the button.

Drag the column boundary to the left until it meets the nearest
boundary.

For an effect column, double-click the thickened column boundary.

For a cause column, double-click the boundary between the currently
displayed columns and the hidden column.

Drag the row boundary upward until it meets the nearest boundary.

Double-click the thickened row boundary.

Inserting Columns

This procedure explains how

to insert columns in a CEM program.

Procedure
1 Expand the Application tree, opena CEM program, (i X
and do either of these: '
e (Click the Insert Columns button | ﬁl on the Humber of col.mns to insert
Before ¢ Column: |EOT =
toolbar At
¢ (lick the Edit menu, and then click Insert I Make visible on all managed views
Columns

2 Enter the number of columns to insert.

3 Select the column and

QK | Cancel | Help |

click Before or After to specify where the column is to be inserted.

4 If you do not want the column to be displayed, clear the Make visible on all managed

views check box.

5 Click OK. The new column is inserted in the location you specified.
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Inserting Rows

This procedure explains how to insert rows in a CEM program.

Procedure

1 Expand the Application tree, open a CEM program,
and do either of these:

e (lick the Insert Rows button on the toolbar

¢ (lick the Edit menu, and then click Insert Rows
Enter the number of rows to insert.

Select the row and click Before or After to specify
where the row is to be inserted.

4 If you do not want the column to be displayed, clear

the Make visible on all managed views check box.

[ B
Insert Rows Into Matrix

X)

Murnber of rows toinzert:
i
BT e Fow: |COT =

After

¥ Make vizible on all managed views

0k | Cancel Help

5 Click OK. The new row is inserted in the location you specified.

Deleting Columns

This procedure explains how to delete columns in a CEM program. Column numbers are

identified at the top of the column as shown in this figure.

Column numbers are EO1 EO0Z EOQ3 EO4
located here. o x D D |:|
coz [ | X | O | O
cos) [ | O | X | [
cod) [ | O | OO X
cos) [ | OO0 | OO O

Figure 16 CEMPLE Matrix Column Numbers

Procedure

1 Expand the Application tree, open a CEM program,
and do either of these:

¢ (lick the Delete Columns button E on the
toolbar

¢ (lick the Edit menu, and then click Delete
Columns

2 Enter the number of columns to delete and the
starting column number.

" i

Delete Columns From Matrix g|

Mumber of columns to delete:
Delete columns from column: [EOT =

QK | Cancel | Help |

The selected column (E01 in this example), and the x columns to the right of the selected
column will be deleted, where x is the number of columns to delete.

3 Confirm your selections, and then click OK. The selected columns are deleted.
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Deleting Rows

This procedure explains how to delete rows in a CEM program. Row numbers are identified to
the left of the row as shown in this figure.

EO1 EO2 EO0Z E04

cot| X O 0 O

coz) [ | X | 0| [

Row numbers are o3| [ ] p 4 L]
located here. cod| [ 0 ] %
cos) [ ) 00 | 00 | [

Figure 17  CEMPLE Matrix Row Numbers

Procedure

1 Expand the Application tree, open a CEM program, § ) )
and do either of these: dalete o Lrom Matrix &

* C(lick the Delete Rows button @ on the toolbar Murber of roms o delete

¢ (lick the Edit menu, and then click Delete Rows Delete iows fromrow:.~~ |C01 >

2 Enter the number of rows to delete and the starting

row number. oK. | Cancel | Help |

The selected row (CO01 in this example), and the x
columns below the selected row will be deleted, where x is the number of rows to delete.

3 Confirm your selections, and then click OK. The selected rows are deleted.
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Sizing and Hiding Columns

This procedure explains how to size and hide columns in a CEM program.

Procedure
1 Expand the Application tree, open a CEM program, and do either of these:
* Click the Size/Hide Columns button on the toolbar

¢ (lick the View menu, and then click Size/Hide, and then Columns

i

5ize f Hide Columns

Humber of columng to adjust:
Adjust starting fram colunnn: EOT -

¢ Mew size: |25

™ Size to Content
" Restore Default Sizes
" Hide 1 Unhide

] | Cancel | Help |

2 Specify these properties in the Size/Hide Columns dialog box.

Property Action

Number of columns to Enter the number of columns you want to resize.

adjust

Adjust starting from Select the starting column.

column

New size Select and then enter the new size for the column.

Size to Content Select to automatically size the column to its content.

Restore Default Sizes Select to restore the column to the default size.

Hide or Unhide Select Hide or Unhide. If hidden, the column is not displayed,

but it is used in the matrix evaluation.

3 Click OK to save your changes.
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Sizing and Hiding Rows

This procedure explains how to size and hide rows in a CEM program.

Procedure

1 Expand the Application tree, open a CEM program, and do either of these:

* Click the Size/Hide Rows button on the toolbar

* Click the View menu, and then click Size/Hide, and then Rows

Size / Hide Rows

Murnber of raws to adjust:
Adjuzt gtarting from o Cll -

o+ Mewsize: |16

" Restore Default Sizes
" Hide 1 Unhide

k. | Cancel | Help |

X

2 Specify these properties in the Size/Hide Rows dialog box.

Property

Action

Number of rows to
adjust

Adjust starting from
row

New size
Restore Default Sizes

Hide or Unhide

Enter the number of rows you want to resize.
Select the starting row.

Select and then enter the new size for the row.
Select to restore the row to the default size.

Select Hide or Unhide. If hidden, the row is not displayed, but it is
used in the matrix evaluation.

3 Click OK to save your changes.
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Sizing and Hiding the Comment Column

This procedure explains how to size and hide the comment column in a CEM program.

Procedure

1 Expand the Application tree and open a CEM program. From the View menu, click
Size/Hide, and then Comment Column.

F

N
Size/Hide Comment Column E|

Y'ou may choose ta regtare the comment
colurn ta itz default size, specify a new size,
ar hide ar unhide the comment calumn.

* Restore Default Size

" MNew size:

" Hide © Unhide

] | Cancel | Help |

2 Specify one of these properties in the Size/Hide Comment Column dialog box.

Property Action

Restore Default Size Select to restore the comment column to its default size.

New size Select and then enter the new size for the column.

Hide or Unhide Select Hide or Unhide. If hidden, the column is not displayed.

3 Click OK to save your changes.

TriStation 1131 Developer’s Guide, v4.1



106 Chapter 2 Application Development

Editing the Title Block

This procedure explains how to edit information in the title block, which is included when the

CEM program is printed.
Procedure
1 Expand the Application tree, open a CEM program, click the Sheets menu, and then click
Edit Sheet Title.
Edit Title Block Information X

whorkbench/Froject Infarmation

Company Info 1:

Company Info 3

|
Company Info 2 |
|
|

Froject Marne:

Element Information

Drawing Title:

Approved By

|
Drawing Humber: |
|
|

Approved D ate/Time:

Revizion: l—

Cancel Help

2 Enter text to describe the matrix.

3 Click OK to save your changes.

TriStation 1131 Developer’s Guide, v4.1



Cause Effect Matrix Development 107

Managing Views
This procedure explains how to save, load, and remove views of CEM programs.

A view is a display of a selected portion of the matrix. You can create a view by hiding or
showing columns and rows on the matrix, either by using menu commands or by dragging
columns and rows on the matrix. Saving the view allows you to load it at anytime.

Procedure
1 Expand the Application tree and open a CEM program.

2 Change the view by showing or hiding columns and rows. Use commands on the View
menu or drag columns and rows on the matrix.

3  On the View menu, click Manage Views.

Ir n

View Manager E|

Alarmkd atrix_CauzesHidden
Alarmkd atris_EffectsHidden

Load | Save | Hemove|

Festare All Defaults | Close | Cancel | Help |

4 Perform one or more of these actions in the View Manager dialog box.

Command Action

Load Select a view and click Load to have it displayed.

Save Click to save the currently displayed view.

Remove Select a view and click Remove to delete the view from the list.

Restore All Defaults Click to restore the current view to show all causes and effects.

Close Click to save your changes and close the View Manager dialog box.
Cancel Click to close the View Manager dialog box without saving your
changes.
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Variables and Constants

This section explains how to create variables and constants in FBD, LD, and CEM languages. For
information on tagnames (global variables), see Tagnames on page 115.

The maximum number of tagnhames and variables in a program is 2000.
Topics include:

* Declaring Variables on page 108

* Specifying Variable Properties on page 109

* Specifying Variable Annotation Properties on page 110
* Naming Multiple Variables on page 111

* Changing Multiple Variables on page 112

* Creating Constants on page 113

Declaring Variables

This procedure explains how to declare input, output, in/out, and local variables in FBD, LD,
and CEM languages. Variables store values and must be declared in order to be used in a
program or function.

Procedure
1 Create a variable by doing either of the following:

* On the toolbar, click the icon for the variable, and then click on the logic sheet (FBD
or LD only).

* On the program or function Declarations tree, right-click the folder for the type of
variable to be declared, and click New Declaration.

The Item Properties dialog box for the variable appears.

E.‘pl EI Declaratiun\|

Yar Type
o+ |nput
Data Type: ||N'|' j .
~
Initial‘v’alue:| " Local

Description: | Restore | Apply |
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2 Specify these properties on the Declaration tab.

Property

Action

Name

Data Type

Initial Value

Description

Var Type

Enter a name for the variable. Use only alphanumeric characters and
underscores. No symbols or spaces are allowed.

Select a data type; must be BOOL, DINT, or REAL. Required.

If the variable is dragged to a function terminal, the Data Type is
automatically set to the correct type for the function.

Specify a value to be used on the first scan. Must agree with the Data
Type.

Enter a description for the variable. (Optional)

Select the type of variable. Required.
For programs, can be Local only.

For functions, can be Input, Output, In/Out, or Local.

Specifying Variable Properties

This procedure explains how to specify properties for variables. Properties affect the selected
occurrence of the variable. For example, when you add an annotation to a variable, it affects

only the selected variable.

Procedure

1 Expand the Application tree and then open a program or function.

2 On the logic sheet, double-click the icon that represents the variable.

Item Properties @

m Variable \T.&nnntatinn W

Data Type: BOOL

Wariable Mame: |SET_PROG_ALARM |

Declaration | Auto Mame... |

b3

[ Annotate

3 Specify these properties on the Variable tab.

Property

Action

Variable Name

To change the selected variable to a different variable, select the
variable name and click Apply.

To create a new variable, enter a new name, and click Apply.

To change the name of all the variables with this name, click
Declaration and change the name of the variable.
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Property Action

Data Type Displays the data type that was set on the Declaration tab.

If the variable has not been declared, the Data Type is undefined.

Width Click + or - to increase or decrease the width of the variable icon on
the logic sheet.

Annotate Select the check box to add an annotation to the variable. The
default is cleared. See Specifying Variable Annotation Properties
on page 110 for more information about annotations.

Declarations Click to view the Declaration tab for the variable. See Declaring

Command Variables on page 108 for more information.

Auto Name Command  Click to view the Automatic Naming dialog box. See Naming

Multiple Variables on page 111 for more information.

4 Click Apply to save your changes.

Specifying Variable Annotation Properties

This procedure explains how to specify text and macros to be included with an annotation.

Annotations are available only in FBD and LD programs.

Procedure
1 Expand the Application tree and then open a program or function.
2 On the logic sheet, double-click the icon that represents the variable.
3 On the Variable tab, select the Annotate check box and then click the Annotation tab.

EF' EI (Variahle T/Annnllﬁrtinnj
ht]

#PGM_LOCAL

Type annotation text here.
Y'ou may u=e macrog in
wour annotation kext. Press
the buttan below ta wiew
the available rmacroz.

Macros. .. |

4 Specify these properties on the Annotation tab.

[ lnchude monitor value in annotation

Property Action

Annotation Text Enter text or copy macros to be used in the annotation.

To copy a macro, see Using Macros with Annotations and
Comments on page 143.
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Property Action

Include Monitor Valuein  Select this check box to display the value of the variable in the
Annotation annotation when the element is run on the controller or emulator.

Available only in programs.

Macros Command Click to display the list of macros that can be added.

To copy a macro, click the macro and press Ctrl+C. Click OK to
close the Edit Macro dialog box.

To paste the macro in the Annotation tab, press Ctrl+V.

5 Close the Properties dialog box to save your changes to the Annotation tab.

Naming Multiple Variables

This procedure explains how to name multiple variables by specifying a format. Variables can
be named by row, column, and selection order. The variables must exist before they can be
named.

Procedure

1 Expand the Application tree and open a program or function logic sheet. On the logic
sheet, hold the Shift key.

To have variables named based on the selection order, click them in the order in which
you want them named.

2 On the Tools, menu, click Auto Name Selected Items.

Automatic Maming &l

A formatted name containg one of the following macros:
A Theater numbering A 2, A8, 77 etc.

%0  Mormal numbering, where the number of zeros
identifizs the width of the number for purpozes
of providing leading zeros.

Example:

P1_%A gives P1_aA P1_Z.. P1_AA . etc
P1_%0gives P1_0.. P1_9... P1_10... etc.

Farmatted Mame: |AL;’-'A.F|M_ZD

Start Value: |1 Ihcrement: |1

Mames will be generated and applied to the selected
elementz in the order specified below:

* Fows [Mertical Position)
" Columnz [Horizontal Position]
™ Selection Order

] | Cancel | Help

3 Specify these properties in the Automatic Naming dialog box.
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Property Action

Formatted Name  Specify whether to use theater numbering, which uses letters, or normal
numbering, which uses numbers.

Start Value and Enter the starting value for the first variable and the number to use
Increment when incrementing each successive variable.
Name Order Select the order in which to name variables.

* Rows —Names are applied vertically, from left to right.
* Columns —Names are applied horizontally, from top to bottom.

* Selection Order —Names are applied based on the order in which
they were selected.

4 C(lick OK to apply the formatted name to the selected variables.

Changing Multiple Variables

This procedure explains how to change size and annotation settings for multiple variables on a
logic sheet.
Procedure

1 Onalogic sheet, select the variables you want to change by pressing the Shift key while
you click the variables.

2 Double-click one of the selected variables. The Item Properties dialog box appears.

Eﬂl EI Variable \T.ﬂ-.nnntaticun j

Wwiidth
“ariable Marme: -
| 2 an
Data Type: Multiple Selection
% v dnnotate

| Auto Mame... | |

3 Specify these properties on the Variable or Annotation tabs.

Property Action
Variable Name To change all the variables to the same variable, select or enter the
name.

To undo this change, press Ctrl+Z.

Width Click the + button to increase the width of the variable graphics.
Click the - button to decrease the width of the variable graphics.
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Property Action

Annotate To add the same annotation to each variable, select the Annotate
check box, click the Annotation tab, and then enter or copy the text
or macro.

Auto Name Command To automatically name the selected variables based on a pattern,
click and specify the pattern. See Naming Multiple Variables on
page 111.

4 Close the Properties dialog box to save your changes to the Annotation tab.

5 If necessary, undo the changes you just made by pressing Ctrl+Z. Multiple levels of
undo are available.

Creating Constants

This procedure explains how to create constants in FBD, LD, and CEM languages. A constant is
a value that can be used in a program or function.

Procedure

1 Expand the Application tree, and open a program or function.

2 On the toolbar, click , and then click in the logic sheet.

EP|?I[ Constant | &nnctstion ) X

Walue: Width
Data Type: | pooL =] i
[ Annotate

Auto Mame... Apply

3 Specify these properties on the Constant tab.

Property Action

Use Local Time Enter the value for the constant.

Data Type Select the data type; must be appropriate for the Value property.
Width Click the + button to increase the width of the constant graphic.

Click the - button to decrease the width of the constant graphic.

Annotate To add an annotation to the constant, select the Annotate check box,
click the Annotation tab, and then enter or copy the text or macro.

Auto Name To automatically name the selected constants based on a pattern, click
Command and specify the pattern. See Naming Multiple Variables on page 111.

4 Click the Apply to save your changes.
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Specifying Constant Annotation Properties

This procedure explains how to specify text and macros to be included with a constant

annotation. This can be used only in FBD and LD development.

Procedure

1 On alogic sheet, double-click a constant.

The Item Properties dialog box appears.

2 On the Constant tab, select the Annotate check box and then click the Annotation tab.

Item Properties @

m |/C|:-nstant T/Annntatiun\|

FAPPROVED_MAME

Type annotation text here.
'ou may use macros in
oy annotation kext. Press
the button below to view
the avalable macros.

Macros. .. |

3 Specify these properties on the Annotation tab.

Property Action

Annotation Text Enter text or copy macros to be used in the annotation.

Macros Command  Click to copy a macro. See Using Macros with Annotations and

Comments on page 143.
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Tagnames

This section describes tagnames. Tagname is the term commonly used when referring to input
points (sensors) and output points (final elements). In TriStation 1131, tagnames are references
to physical tagnames (labels) on the connected field devices or to memory points which are
locations in the controller memory. In IEC terminology, tagnames are called global variables.

For Modbus or DDE communication, tagnames must be assigned an alias number that allows
read or read/write access. An alias number is a five-digit identifier which defines the data type
and location of a point in the controller memory.

For Peer-to-Peer, OPC, or TSAA applications, tagnames can be accessed by the tagname —an
alias number is not needed.

Topics in this section include:
* Declaring Tagnames on page 115
* Assigning an Alias Number, Alias Type, and Physical Address on page 117
* Scaling a REAL Point on page 120
* Specifying Display Options for Tagnames on page 121
* Creating Multiple Tagnames on page 122
* Renaming a Tagname on page 123
* Deleting Tagnames on page 123
* Changing Multiple Tagnames on page 124
* Inserting a Column into the Tagnames Table on page 125

* Deleting a Column from the Tagnames Table on page 125

Declaring Tagnames

This procedure explains how to declare tagnames for points. Tagnames describe the type of
point (input, output, or memory) and the properties associated with the point. You can declare
tagnames before or after writing programs. Tagnames must be declared before downloading
the application to the controller.

Procedure
1 Create a tagname by doing any of these:
*  On the toolbar, click the tagname tool |§|, click on the logic sheet, enter a new
name, and then click the Declarations button.
* Right-click the Tagname Declarations folder, and click New Tagname.

* Right-click the Declarations tree, and click New Tagname.
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Item Properties

Ed

Epl EI Declaraﬁun\?nint Az=ignment \ﬁcaling\ﬁisplayﬁ

Tagname: |P2_CountDown

Application Tepe

Data Type: |EEIEIL

j * Contral

" Safety

Groupl: |

Eraus? | | Shared Read
Diezcription: | [ Retentive
Iritial ¥ alue: | Restore | |

2 Specify these properties on the Declaration tab.

Property Action
Tagname Enter a name for the tagname.
Data Type Select a data type. The default is BOOL.

Group 1 and Group 2
Description
Initial Value

Application Type

Shared Read

Retentive

Enter the names of the groups this tagname belongs to.
Enter a description for the tagname.
Enter the value to be used for the tagname when the system starts up.

Specify whether the tagname is to be used in a Safety or Control
application. The default is Control.

Select the check box to allow a different Application Type to read
the tagname. The default is cleared.

Select the check box to have the value of the tagname retained if a
power failure occurs. The default is cleared.

3 Click Apply to save your changes.
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Assigning an Alias Number, Alias Type, and Physical Address

This section includes procedures for assigning information to a tagname, including assigning
an alias number and physical address to input or output points, and assigning an alias number
and alias type to memory points.

Before You Begin

For input and output points, the I/ O hardware configuration must be completed before a
physical address or alias number can be assigned. For more information, see Tricon Hardware
Allocation on page 184 or Trident Hardware Allocation on page 192.

Procedure for Input and Output Points
1 Open an input or output point by doing either of these:
*  On the Tagname Declarations or Declarations tree, double-click a tagname.
* Double-click a tagname on a logic sheet, and then click the Declarations button.

2 Click the Point Assignment tab.

Eﬂl EI ﬁ}eclaraﬁun Tf"uirrtAssignmem\ﬁcaling\ﬁisplayﬁ

Paint Type Aliaz Number
BOOL o |
o .
AUTRLT - Default alias
: f'“ Range: 00007 - 02000
Alas Tope

Phwzical Addreszs: J

Memon Address: <not azzigned:

[ Enable multiple writes Restore | Apply |

3 Enter a physical address by doing either of these:

* Enter the number representing the Physical Address (for example: 01.06.05), then
go to step 6.

¢ (Click the Browse button | ... | to select an address from a list of related modules,

then go to step 4.

4 On the Browse Available Points screen, select the module, and then click the point to be
assigned.
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F

Browse Available Points

bodules that match the zelected point type
|01.03 [High Density Selectable Line Sup: |

Paintz on zelected module

Faint # | Type | T agname -

01.03.m BOOL
01.03.02 BOOL

01.03.03 BOOL
01.03.04 BOOL
01.03.05 BOOL
01.03.06 BOOL
01.03.07¢ BOOL
01.03.08 BOOL

01.03.09 BOOL K.
4 *

ak | Cancel |

5 Click OK to return to the Point Assignment tab.

Item Properties IE
Eﬂl EI ﬁleclaratiu:un Tf"uirrtAssignmem\ﬁcaling\ﬁisplayﬁ
Paint Type Aliaz Murmber
OIMT o Uszer aliaz |
" Default aliaz
OUTPUT - =
| i J " Mo alias FRange: 40001 - 43333
Blias Tupe
Phwszical Addrezs: | J
tMemon Address: <not azzigheds:
v Enable multiple writes Rigstare | Apply |

6 Specify the Alias Number assignment as follows:
¢ For Tricon, the default alias number must be used.

* For Trident, the alias number can be user-specified (within the range), system-
specified based on a default range, or not aliased. For alias number information, see
Alias Number on page 317.

7 To allow the point to be written to multiple times from programs in the application,
select the Enable Multiple Writes check box.

8 To save your changes and have a memory address assigned, click Apply.

To cancel your changes and restore the original settings, click Restore before clicking
Apply. Once you click Apply, you cannot revert to the original settings.
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Procedure for Memory Points
1 Open a memory point by doing either of these:
*  On the Tagname Declarations or Declarations tree, double-click a tagname.
* Double-click a tagname on a logic sheet, and then click the Declarations button.

2 Click the Point Assignment tab.

Item Properties
m ﬁ)eclaratin:nn Tf-"nint Assignmen‘t\ﬁcaling T playj
Paint Type Aliaz Hurmber
o || s .

\MEMORY |

Aliaz Type
" Unaliazed

" Bead Aliased
(¢ Read/wiite Aliazed || Memony Address: <not azzigned:

[ Enable multiple writes Restore | Apply |

3 Specify these properties on the Point Assignment tab.

" Mo aliaz Fange: 40001 - 43333

Property Action

Alias Type To allow a memory point to be accessed from a remote device, select
Read Aliased or Read/Write Aliased. The default is unaliased.

Alias Number Specify the alias number assignment as follows:
¢ For Tricon, the default alias number must be used.

* For Trident, the alias number can be user-specified (within the
range), or system-specified based on a default range. For alias
number information, see Alias Number on page 317.

The default is Default alias. See the note in Assigning Alias Numbers to
Tagnames on page 147 for additional information.

Memory Address = The memory address identifies the location in the controller memory
and is displayed after the alias number is set.

Enable Multiple Select the check box to allow the point to be written to multiple times
Writes from programs in the application.

4 To save your changes and have a memory address assigned, click Apply.

To cancel your changes and restore the original settings, click Restore before clicking
Apply. Once you click Apply, you cannot revert to the original settings.

TriStation 1131 Developer’s Guide, v4.1



120 Chapter 2 Application Development

Scaling a REAL Point

This procedure explains how to scale a point, which allows the value of a REAL point to be
scaled to an integer so it can be transmitted through Modbus communication protocol. The
integer is derived from a formula that includes values specified on the Scaling tab and values
for the Modbus minimum and maximum range on the Tricon TCM and EICM, and Trident MP
and CM Setup screens. For information on the formula, see How REAL Numbers are Scaled to

Integers on page 150.

Procedure

1 Open a tagname by doing either of these:

* On the Tagname Declarations or Declarations tree, double-click a tagname.

* Double-click a tagname on a logic sheet, and then click the Declarations button.

2 Click the Scaling tab.

EP' EI (Deu:laratiu:un \?Dint A z=signment T/Scaling\f)ispla'fj

Yalue Range to Scale ta an Integer
Mirirnurn ¥/alue: 32P680 [ ARNING: Disabling then
. enabling zcaling may cauze
b airnum Y alue: 327670 the aliaz number to change.
o ) ) Two consecutives aliases
Precizion: decimal pointz are uzed when zcaling iz
dizabled.

Dizable Scaling: [

Eesture| Apply |

3 Specify these properties on the Scaling tab.

Property Action
Minimum Value Enter the minimum value to be used to scale the REAL number to an
(Min Span) integer; must be less than the maximum value. The default is -32768.0.

Maximum Value Enter the maximum value to be used to scale the REAL number to an
(Max Span) integer; must be more than the minimum value. The default is 32767.0.

Precision Enter the number of decimal points to be used. The default is blank.

Disable Scaling To allow scaling of REAL numbers to integers, do not select this check
box. Scaling cannot be disabled on the Tricon. The default is cleared.

4 To save your changes, click Apply.

To cancel your changes and restore the original settings, click Restore before clicking
Apply. Once you click Apply, you cannot revert to the original settings.
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Specifying Display Options for Tagnames

This procedure explains how to specify monitor display options used when the tagname is
displayed in the Controller or Emulator Panel. This setting also affects the display of tagnames
in SOE Recorder. For more information, see the SOE Recorder User’s Guide.

Procedure

1

Open a tagname by doing either of these:
*  On the Tagname Declarations or Declarations tree, double-click a tagname.
* Double-click a tagname on a logic sheet, and then click the Declarations button.

Click the Display tab.

Epl EI (De-:larath:un \f-'l:uint Azsignment \ﬁcalingﬁisplw

tanitar Digplay Options

TRUE State Name: [ON] TRUE Color ([ -
EALSE State Mame: |OFF FALSE Color: - -

et Defaulk: Rezstare | |

Specify these properties on the Display tab.

Property Action

Monitor Display Options  Enter the name and color to be displayed when the state of the
tagname is True or False.

The default name is TRUE; the default color is red.
The default name is FALSE; the default color is green.

To save your changes, click Apply.

To cancel your changes and restore the original settings, click Restore before clicking
Apply. To use the default settings, click Get Defaults at any time.
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Creating Multiple Tagnames

This procedure explains how to create multiple tagnames by specifying a naming pattern.

Procedure

1 Expand the Application tree, right-click the Tagname Declarations folder, and click New
Tagnames (plural).

r =

New Tagnames g|

A formatted name must contain of of the following macros:

A Theater numbering A2, A8, 77 etc.

%0 Marmal numbering, where the number of zers
identifies the width of the number for purpozes
of providing leading zeros.

Example:
F1_%4 gives P1_a P1_Z. . P1_Ad . elc
F1_%0gives P1_0.. P1_8.. P1_10... etc.

Formatted Mame: |Input?é.-’-‘-.

Start Y alue; 1] Increment |1
How karw: q

When uzing theatre style numbering, the starting value zero
represents the letter A, 26 represents A4, etc.

QK | Cancel ‘ Help |

2 Specify these properties on the New Tagnames screen.

Property Action

Formatted Name Specify whether to use theater numbering, which uses letters,
or normal numbering, which uses numbers.

Start Value and Increment Enter the starting value for the first tagname and the number
to use when incrementing each successive tagname.

How Many Enter the number of tagnames you want to create.

3 Click OK to create the tagnames.
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Renaming a Tagname
This procedure explains how to rename a tagname.

Procedure

1 On the Tagname Declarations or Declarations tree, right-click a tagname, and then click
Rename.

2 Enter the new name and press Enter.

If the tagname already exists, a message is displayed and you must enter another name.

Deleting Tagnames
This procedure explains how to delete a tagname.

Procedure

1 On the Tagname Declarations or Declarations tree, right-click a tagname, and then click
Delete.

If the tagname is already in use, a message warns you that deleting the tagname may
result in unresolved tagnames or that the tagname is in use.

If you deleted the tagname from the
Tagname Declarations tree, the message
is similar to this screen:

TriStation 1131: QUERY

? J Deleting this tagname may result in unresolved
tagnames in programs. Do you wish to continue 7

If you deleted the tagname from the i
program Declarations tree, the message
is similar to this screen:

TriStation 1131: QUERY

? ) Wariable(s] to be deleted is 'In Use'. Proceed with delete
operation 7

Ok | Cancel |

2 To cancel, click No or Cancel. To confirm deletion of the tagname, click Yes or OK. This
action cannot be undone.
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Changing Multiple Tagnames

This procedure explains how to change the properties of multiple tagnames by using a tabular
view of the tagnames. The tabular view shows a subset of the tagname properties which can be
sorted or changed by inserting or deleting columns. Tagnames can then be sorted by different
properties. For example, alias numbers can be added to a group of tagnames by sorting them,
selecting the tagnames, and then making the changes.

Procedure

1 Expand the Application tree. Right-click the Tagname Declarations folder, and click
Display Tabular View.

The tagnames and properties are displayed in a table. You can change the size of the
columns and the properties that are displayed.

Tagname | Paint Type | Aliaz Type | Data Twpe | Paint Address | Alias #
CALSE_1 Memory IInaliazed BOOL nia nia
CALSE_2 emory Inaliazed BOOL nia h/a
CALSE_3 kemory Inaliazed BOOL n'a h/a
CalsSE_4 bemory IInaliazed BOOL nsa nda
EFFECT_1 bemory IInaliazed BOOL nia nia
EFFECT_2 b emary Inaliazed BOOL hia h'a
EFFECT_3 temor Inaliazed BOOL n'a n/a
EFFECT 4 b emiory IInaliased BOOL nda h'a

2 Perform any of these actions.

Action

Description

Sort by property

Select multiple
tagnames

Change multiple
tagnames

Click the column heading of the property you want to sort by, or right-
click the column heading and select Sort Ascending or Sort Descending.

To select a contiguous group, click a tagname, hold the Shift key, and
click the last tagname.

To select a non-contiguous group, click the top tagname, hold the Ctrl
key, and click all the other tagnames to be selected.

Sort and select the tagnames to be changed. In the Tagname Declarations
tree, right-click on one of the selected tagnames, and then click Item
Properties. Make changes to the properties and click Apply. The changes
are applied to all the tagnames in the selection.
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Inserting a Column into the Tagnames Table

This procedure explains how to insert a column into the Tagnames table. This action displays
an additional tagname property in the table. By inserting columns, you can customize the table
to display properties that are useful to you.

You can reorder the columns by clicking a column heading and dragging it to another location.

Procedure

1 Expand the Application tree, right-click the Tagname Declarations folder, and click
Display Tabular View.

2 Right-click in the column heading to the right of where you want to insert another
column, and then select Insert Column.

r =

Insert Column &|

Select Calurin M ame:

Dezcription
Digable Scaling
Falze Color

| aF. | Cancel

3 Select the name of the column to be inserted, and then click OK.

Deleting a Column from the Tagnames Table

This procedure explains how to delete a column from the Tagnames table. This action removes
the column from the table so you can display another column. For example, you might want to
view colors set for False by adding the False Color column and then sorting by the column.

The Tagname column cannot be deleted.

Procedure

1 Expand the Application tree, right-click the Tagname Declarations folder, and click
Display Tabular View.

2 Right-click in the heading of the column you want to delete, and then select Delete This
Column.

The column is removed from the table.

Note You can add a deleted column to the table again at any time; see Inserting a
Column into the Tagnames Table on page 125.
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Importing and Exporting Tagnames

This section explains how to import and export tagnames using a file with point information.
Topics include:

* Exporting Tagname Properties on page 126

* Format of an Exported Tagname File on page 127

* Preparing an Excel File for Import on page 129

* File Format Requirements for Tagname Import on page 130
* Import Options and Validation Criteria on page 132

* Importing Tagname Properties on page 133

Exporting Tagname Properties

This procedure explains how to export tagname properties to a file. File formats you can export
to include:

* dBase (dbf)

* Microsoft Access (mbd)

*  Microsoft Excel (xsl)

* Comma delimited text file (txt or csv)

* Matrikon OPC XML Data file (xml)

Procedure

1 Expand the Application tree, right-click the Tagname Declarations folder, and click
Export.

"

Export All Tagnames
Save in: | ) Projects j =5 B~

[)Extuv.EXP

(2 TDCOUNTR, EXP
|5 TOLIGHTS, THP
(2 TOTUY, TMP
)testz TMP

Save as type: |Enmma Drelimited Text Files(" ) ﬂ Cancel

2 Select the location, file name, and file type to save the tagname information.

Click Export.

If you enter a file name longer than eight characters, you are warned that you may need
to rename the file if you want to import it to a TriStation 1131 project.
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Format of an Exported Tagname File

The exported file includes these columns.

Table 24  Exported Tagname File Format
Point Property Description
TAGNAME The tagname for the point. Must be 31 characters or less to be a valid IEC 61131-
3 identifier.
DESCRIP The description for the point.
GROUP1 The Group1 description.
GROUP2 The Group?2 description
ALIASTYPE The alias type for the point:
U = Unaliased
R = Read-only aliased
W = Read/Write aliased
ALIASNUM The alias number for the point.
For Tricon, from 0 to 49999
For Trident, from 0 to 42000
TAGTYPE The data type:
D = Discrete (BOOL)
I = Integer (DINT)
R =Real (REAL)
TAGCLASS The data class:
I = Input
O = Output
M = Memory
INITVALUE The initial value:
For BOOL, True or False
For DINT, an integer value
For REAL, a real value
RETENTIVE Retentive flag: if R, the value is retained if a power outage shuts down the
controller.
N = Non-retentive
R = Retentive
(@) IOP number (1) (Trident)
SLOT Slot number (1 - 6) (Trident)
POINT Point number (1 - 32) (Trident)
CHASSIS Chassis number (0 - 15) (Tricon)
SLOT Slot number (0 - 8) (Tricon)
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Table 24  Exported Tagname File Format

Point Property

Description

POINT
MIN SPAN

MAX SPAN

DECPL

SCALING

APPLICATION

SHARED
FALSE STATE
TRUE STATE
FALSE COLOR
TRUE COLOR

Point number (0 - 64) (Tricon)

The lower limit for REAL in Engineering Units; the default is -32767.00.
The range is -3.402823466e+38 to +3.402823466e+38.

Must be less than the MAX SPAN value.

Upper limit for REAL in Engineering Units; the default is 32767.00.

The range is -3.402823466e+38 to +3.402823466e+38.

Must be greater than the MAX SPAN value.

Decimal places for displaying Real variables. (Corresponds to the Precision
property and Min/Max Accuracy field in the Import Wizard.)

Scaling flag: if S, real numbers are scaled.
N = Non-scaling
S = Scaling
For more information, see Disable Scaling on page 344.
Application flag:
C = Control
S = Safety
Shared for Read flag: Y = Yes, N = No
Text. For example, False or Zero.
Text. For example, True or Zero.
Black, Red, Green, Blue, Cyan, Yellow, Pink, and White are allowed.
Black, Red, Green, Blue, Cyan, Yellow, Pink, and White are allowed.
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Preparing an Excel File for Import

This procedure explains how to prepare a Microsoft Excel file if you created the file from scratch
or renamed a previously exported file. This procedure does not have to be performed if you
exported tagnames to an Excel file, modified the contents, but did not change the file name.

Procedure
1 Open an Excel file that contains tagname data.
2 Ensure the data is formatted as follows:

* All cells must have the Format setting as Text.

* The Tagname, Data Type, and Point Type cells are required.

* The values in these cells must be numeric and must begin with a single quotation
mark ("): Alias Number, Initial Value, Chassis, Slot, Point, Min Span, Max Span, and
Display Precision.

3 Select the range of data cells to be included by selecting the headings and cells. Do not
select empty records.
4 On ’Fhe Insert menu, click Name, then i e E|

Define.

Mames in workbook,
5 Inthe Define Name dialog box, enter | [uewtagnames
the new name (in this example, tagnames

NewTagnames) in the text box, and

then click Add.

6 Select the names to delete (in this
example, tagnames), click Delete,

and then click OK. F—

Ensure the Refers to range reference | |=tagnames!$a$t:$x430

at the bottom of the screen includes

information. If it is blank, repeat step 3 through step 6.

7 To verify the table name was created, click the Name Box list box.

8

J@ Fil= Edit “iew [nszert Format Toole Data wWindow
DS SGRY B@(v- @ 3
BB
Name Box L TAGNAME =] =| TAGMNAME
A | B | ¢
1 JTAGMNAME DESCRIP GROURP
2 |mouck oo MEMORY, MEMORY]

All the records (columns and rows) should be highlighted. If not, repeat steps 4 and 5.
Save the file. The file is ready to be imported.

TriStation 1131 Developer’s Guide, v4.1



130 Chapter 2 Application Development

File Format Requirements for Tagname Import

This section describes the requirements for database or text files with tagnames to be imported
into a TriStation 1131 project.

Note You cannot delete existing tagname information by importing a database or text file with
blank fields where the existing data resides. Importing a file only updates or creates
tagname data. Blank fields for existing tagnames are ignored, so that any existing
information will remain as-is. Blank fields may be imported for new tagnames only; see
the following table for instructions.

However, you can create a “blank” field for an existing tagname by typing spaces to
replace the existing data. The field will then appear blank. After the import is complete,
you can remove the spaces from the field to create a true blank field by editing the
tagname’s properties; see Changing Multiple Tagnames on page 124.

Table 25  General File Requirements

Item Database File Text File
Filename Must be 8 characters or less. Must be 8 characters or less.
Table or Each row must contain columns Must have a consistent format; the same
Lines mapped to these point properties: number of fields in each line.
* Tag Name Each line must contain fields mapped to
* Tag Type these point properties:
* Tag Class * Tag Name
* Tag Type
* Tag Class
Columnsor Can include more columns than the Must be delimited by commas with no
Fields number of fields to be imported, but spaces before or after.

no more than one column can be
mapped to each point property.
Column headings can be any name.

Can include more than 22 fields, but only 22
fields can be mapped.

Blank fields (for new tagnames only) must be

Blank numeric fields and blank string represented as follows:

fields are allowed for new tagnames o
only (in .DBF or .XLS files). ¢ For a blank numeric field, use two

commas with no spaces between.

* For a blank string field, use two
quotation marks with no spaces
between.
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Table 26 Import Data Requirements

Point Property

Description

TAGNAME

DESCRIP
GROUP1
GROUP2
ALIAS TYPE

ALIAS NUMBER

TAG TYPE

TAG CLASS

INITIAL VALUE

RETENTIVE FLAG

10P
SLOT
POINT
CHASSIS
SLOT
POINT

The tagname for the point. Must be 31 characters or less to be a valid IEC 61131-
3 identifier. Can be any string of letters, digits, and underscores provided that
the first character is not a digit and there are not two or more underscore

characters together.

The description for the point; cannot be more than 131 characters.

The Group1 description; cannot be more than 63 characters.

The Group2 description; cannot be more than 63 characters.

The alias type for the point:

U = Unaliased

R = Read-Only aliased
W = Read/Write aliased

The alias number for the point.
For Tricon, from 0 to 49999
For Trident, from 0 to 42000

The data type:

D = Discrete (BOOL)

I = Integer (DINT)

R = Real (REAL)
The data class:

I = Input

O = Output

M = Memory

The initial value:

For BOOL, True or False
For DINT, an integer value
For REAL, a real value

Retentive flag: if R, the value is retained if a power outage shuts down the

controller.
N = Non-retentive

R = Retentive

IOP number (1) (Trident)

Slot number (1 - 6) (Trident)
Point number (1 - 32) (Trident)
Chassis number (0 - 15) (Tricon)
Slot number (0 - 8) (Tricon)
Point number (0 - 64) (Tricon)

TriStation 1131 Developer’s Guide, v4.1



132 Chapter 2 Application Development

Table 26

Import Data Requirements (continued)

Point Property

Description

MIN SPAN The lower limit for REAL in Engineering Units; the default is -32767.00.
The range is -3.402823466e+38 to +3.402823466e+38.
Must be less than the MAX SPAN value.
MAX SPAN Upper limit for REAL in Engineering Units; the default is 32767.00.
The range is -3.402823466e+38 to +3.402823466e+38.
Must be greater than the MAX SPAN value.
DISPLAY Decimal places to display MIN SPAN and MAX SPAN properties. Limited to
PRECISION 125 digits.
REAL values are set to 1.
BOOL and DINT values are set to 0.
SCALING Scaling flag: if S, real numbers are scaled.
N = Non-scaling
S = Scaling
For more information, see Disable Scaling on page 344.
APPLICATION Application flag:
C = Control
S = Safety
SHARED READ Shared for Read flag: Y = Yes, N = No
FALSE STATE Text. For example, False or Zero.
TRUE STATE Text. For example, True or Zero.
FALSE COLOR Black, Red, Green, Blue, Cyan, Yellow, Pink, and White are allowed.
TRUE COLOR Black, Red, Green, Blue, Cyan, Yellow, Pink, and White are allowed.

Import Options and Validation Criteria

When importing tagname information from a database or file, you can specify whether to
update, add, or update and add new tagnames.

Adding New Points

If the imported tagname includes a tagname, tag type (BOOL, DINT, or REAL), tag class (input,
output, or memory), and alias type (R for Read, W for read / write, or U for no alias), the tagname
is imported. If the tagname matches an existing tagname or is invalid in any way, a message is
displayed alerting you of the problem or error when the import operation is complete, but the
tagname is still imported.

Updating Existing Points

If the imported tagname matches a tagname, tag type (BOOL, DINT, or REAL), and tag class
(input, output, or memory), the tagname is updated. All fields, with the exception of the
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TAGNAME field (see below), can be updated for an existing tagname. If an updated value is
invalid in any way, a message is displayed alerting you of the error when the import operation
is complete, but the attribute is still changed to the new value.

Updating the TAGNAME field for an existing tagname will create a new tagname. The existing
tagname will be retained. For example, if you update the TAGNAME field for the tagname
Counter1 by changing it to Counter10, after the import process is complete, you will have two
tagnames: Counterl AND Counter10.

Importing Tagname Properties

This procedure explains how to import tagname properties from a file.

Procedure
1 Expand the Application tree, right-click Tagname Declarations, and click Import.

Note The project you are importing tagnames into must be in the Download All state.
If the project is not in the Download All state, the Import menu option is
disabled. Use the Change State to Download All Command on page 326 to
change the project state before continuing this procedure.

Import Wizard - Select Data Source g|

Yweloome ta the Import Wwizard, This iz the eaziest way to import
wour data to add new dictionary entries and/or update existing
dictionary entries.

If you change your mind or make a mistake, just prezz Cancel to
abaort the Impart operation at any time.

Select the data file that containz the import table(s] and select the
table you want ta import the data from : then click Mexst.

Select Import D ata File. ..

Select Table:

| MHext > | Close | Help |

2 Click Select Import Data File and go to the folder that contains the file.
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-

Select Import Data File

Look i |_,'I Tagnames j = =5 B~
IE‘ﬂtau;names

File name: |lagnames
Files of tupe: |Microsoft E el Files[" 1lz) j Cancel

If the file is not displayed, you may need to change the type of file to match the extension
used in the file to be imported.

3 Click the file name and click Select. Click Next to continue.

4 On the Link Data Fields screen, match the source fields to the tagname properties by
clicking a field in the list on the left, and a tagname property in the list on the right, and
then clicking Link.

The following required tagname properties must be linked before continuing;:
e Data Type
* Point Type
e Tag Name

-

Import Wizard - Link Data Fields

The Impart "Wizard needs to know how to map pour columng of data in the table you
have zelected in the previous zcreen to the Tagname Properties.

Pick a zource figld in the izt on the left, then pick, a desired destination figld in the lizt
on the right and press "Link"" button ta link.

Source Field - Source Field | -3 | T agname Propert, #
ALIASTYPE TAGHAME > TagMame
ALISASHURM DESCRIP -»  Description
DATATYPE Link GROUPT > Groupl
FPOINTTYPE 4 GROUPZ —» Group2

INITVALIE Urlink Aliaz Type
RETENTIVE _ unirk_| lias Number
CHASSIS Data Type

SLOT Faint Type

FPOINT Initial 4 alue
MIMSPAN . Fietentive Flag
MENSPAN Sl Chassis

DECFL : Slot

APPLICATN Uniinke Al Paint

SHARED Min Span
TRUESTATE hd Max Span bt
< b3 L3 ¥

< Back | Mext > | Close | Help |

5 Once fields and properties are linked, click Next.

6 On the Select Import Options screen, select options as needed.
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Import Wizard - Select Import Options

The Import *+izard can walidate the import data without applying any changes to
the project tagname list, or it can both validate and apply the data.

* Yalidate
" Walidate and apply

MNaormally the Impart “Wizard will attempt to connect imported tagnames to memory
or 10 points.  Check below to leave imported tagnames unazsigned.

[ Do rt assign bagnames o mernany ar 10 points
Some of the entries may alieady exist in the project tagname list. [n this caze the
Import Wizard can:

" Update existing tagnames
" Add new tagnammes

(v lpdate existing tagnames AND add new tagnames

WOTE: In the Download Changs state, Update existing T agnames iz the anly
available option.

< Back | MHext > | Cloze Help

&)

7 Click Next to continue.

8 Read the Review Your Request screen. Click Finish to continue, or Back to make changes.

Import Wizard - Review Your Reguest

The Impart ‘afizard will perform the actions shown below. Press 'Finish' to
continue, press ‘Back' to modify your request, or prezs ‘Cancel' to abort,

Import data from table tagnames”.
Do walidation only!

|Update existing tagname(s] as well as add new tagname(s).

<Back [ Finsh | Close | Help

9 Review the status of the records on the Data Import Validation Result screen.

If there are errors, close the screen, edit the data, and then go back to step 1 to

import the file again.

If you selected the Validate option on the Select Import Options screen and there

are no errors, click Commit Records to import the data. This action cannot be

undone.
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3

Data Import Validation Result

Databaze: C:ADocuments and Table: tagnames

Record(s] Processed: 23 Recard(s] Validated: 29 Record(s] Rejected: O

Recaord(z] Added: 0 Record(z] Updated: 0 Record(z] lgnored: 0
Record # | Statuz | Tag Mame | Data Type | Faint Type -
1 UPDATING CAUSE_1 o] bl

2 UPDATING CalsE_2 Bl b

3 UPDATING CalsSE_3 ] &l

4 UPDATING CalsE_4 u] b

5 UPDATING EFFECT_1 u] &l

g UPDATING EFFECT_Z o] bl

7 UPDATING EFFECT_3 Bl b

g UPDATING EFFECT_4 B il

] UPDATING DIRECTIOM_SEL |

10 UPDATING PATTERM_SEL | &l

i UPDATING Lo_m o] ]

12 UPDATING Lo_oz2 Bl ]

13 UPDATING Lo_oz u] ] b
(* Showal © ShowEmors  © Showadds  © Show Updates ¢ Show lgnored

Dretails for selected item:

Ma Errarfefarning
Wiew Detailz | Commit Becords | Cloze | Help |

&)

This table describes the status of the imported records.

Status Description

Ignored The import record is mapped to an existing point that has the same properties,
so the import record is being ignored.

Added A new record is being added to the configuration.

Error The import record has been rejected due to one or more errors.

Updated The import record is updating properties of an existing point.

Note

in the table.
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Annotations and Comments

This section describes how to use annotations and comments in an FBD or LD program or
function. Topics include:

Adding Annotations on page 137

Specifying Annotation Properties on page 139

Adding a Comment on page 140

Specifying Comment Style on page 141

Picking and Dropping Elements for Comments on page 142
Editing Comment Fields on page 143

Using Macros with Annotations and Comments on page 143

Editing Macro Text on page 145

Adding Annotations

This procedure explains how to add an annotation to a constant, tagname, or variable.
Annotations can be used to display descriptive text, including information specified in system
and user-modifiable macros. You can also display the value of a variable during program
execution in the emulator or controller.

To have annotations automatically included for all new elements, see Specifying Annotation
Options on page 18 and Using Macros with Annotations and Comments on page 143.

Procedure

1

Expand the Application tree, and open an FBD or LD program or function.

2 Double-click the graphic for a constant, tagname, or variable.

The Item Properties dialog box appears.

EP' EI Variable \T.&nnuta‘tin:nn j

Width
Wariable Mame: |P1_CountLimif -
| =
Data Type: DIMT
v Annokate

Declaration | Auto Name... |

3 Select the Annotate check box. For constants, the check box is on the Constant tab. For

tagname references and variables, the check box is on the Variable tab.

4 Click the Annotation tab.
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Item Properties

Epl EI (Variahle T/Annutatinn\|

%)

EPGM_LOCAL

Type annotation text here.
Y'ou may use macros in
wour annotation kest. Press
the button below ta wiew

[tl%e available macroz.

v |rchude monitor value in annotation

Macros. .. |

5 To add text, enter the text in the annotation area.

6 To add a macro:

7 For variables, select the Include Monitor Value in Annotation check box to display the

Click Macros. The Edit Macros dialog box appears.

I

Edit Macros

-

3

Find: |

View: @YW Project Macros

E3 v Document Macros

v Sheet Macros

|Macr0 Spntax

|Cuner|

E3 Z12HH_CREATED
E3 Z1ZHH_MODIFIED
E3 Z1ZHH_PRINTED
E3 %24HH_CREATED
B3 %24HH_MODIFIED
B3 %24HH_PRINTED
B3 %APPROVED_MNAME
B3 #APPROVED_TIME
&P ZCOMPANY_INFO1
(&P ZCOMPANY_INFOZ
(&P ZCOMPANY_INFO3
E3 XCREATED_BY

B3 ZDATE_CREATED
£

Selected macro may be copied to the clipboard [Cirl-C)
far insertion inka comment and annotation blocks.

QK | Cancel |

0
0

1
0

BRHBBRD

2%

N

v

Help |

Select a macro to be added. To change the value of a macro identified by a pencil
icon, double-click the macro, enter the value, and click OK.

With the macro selected, press Ctrl+C to copy the macro.

Click OK to close the Edit Macros dialog box.

Click in the annotation area, and press Ctrl+V to paste the macro.

value of the variable in the Controller or Emulator Panel.
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Specifying Annotation Properties

This procedure explains how to specify text and macros to be included with an annotation.

Procedure
1 Expand the Application tree, and open an FBD or LD program or function.
2 On the logic sheet, double-click an annotation.

The Item Properties dialog box appears, with the Annotation tab selected.

Eﬂl EI (Variable T/Annutatiunj

EPGM_LOCAL Type annotation kext here.
Y'oL may Use macios in
your annotation kext. Press
the button below ta wiew
[t%e available macros.

v |nclude momitor value in annotation Macroz..

3 Specify these properties on the Annotation tab.

Property Action

Annotation Text Enter the text and/or macros to be used in the annotation.

Include Monitor Valuein  Select the check box to display the value of the variable in the
Annotation annotation when the element is run on the controller or emulator.

Macros Command Click to add macros to the annotation. See Using Macros with
Annotations and Comments on page 143.
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Adding a Comment

This procedure explains how to add comment text in FBD and LD programs. Comments are
used to add information about operations performed by a program, function, or function block.
There is no limitation on the number of comment boxes per program or their placement on a
logic sheet. If you draw a comment box around a project element it is ignored when you compile
the element.

Procedure
1 Expand the Application tree, and open an FBD or LD program or function.
2 On the toolbar, click the icon for comments [E].

3  On thelogic sheet, click and drag to create the comment box.

4 Double-click the comment box to display the Comment properties.

| @] fl[ Comment {Style ] PickupDrop J Eclt Fields )

Type the comment text here, |t will be word- i
wrapped o fit the comment box on the drawing,  Alianment: | Left -

This courts the number of times a level is o ,
excesded. Text Size: |10 paint +
Border: | Single =
Macros... |

5 Specify these properties on the Comment tab.

Property Action

Comment Text Enter the text to be included as a comment. Can include text and
macros.

Alignment Select how to align the text. The default is left.

Text Size Select the point size for the text; from 3 to 24 points.

Border Select whether to include a border around an annotation or comment

box.The default is single.

Macros Command Click to view macros that can be included with the comment text.
To copy, click the macro and press Ctrl + C.

To paste, return to the Comment tab and press Ctrl + V.
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Specifying Comment Style
This procedure explains how to specify style features used with comments.

Procedure
1 Expand the Application tree, and open an FBD or LD program or function.
2 Double-click a comment, and then click the Style tab.

EP|?I( Comment | Style | Fickup/Drop ] Eclt Fields

[ Expand Macros

[ Enable Macro Editing [zee "Edit Fields" page)

[ Move Behind Logic Elements [require double-click to select)

3 Specify these properties on the Style tab.

Property Action

Expand Macros Select this check box to display the value of the macro when the
application is run on the emulator or controller. For example, if
expanded, the macro %DATE_CREATED displays the month, day,
and year when the project was created. The default is cleared.

Enable Macro Editing  Select this check box to list the user-modifiable macros on the Edit
Fields tab, which allows you to edit the value for the macro. The
default is cleared.

Move Behind Logic Select this check box to move the selected comment box behind a
Elements logic element. This affects the appearance of the logic sheet only; it
does not affect the execution of the logic element.

Move the comment box to the desired position before selecting this
option. Once this option is selected, the comment box cannot be
moved.

To move the comment box after this option has been selected,
double-click the comment box to access the Properties dialog box,
and then clear this option.

The default is cleared.
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Picking and Dropping Elements for Comments

This procedure explains how to pick up and drop elements from a comment box. Elements in
comment boxes are ignored when you compile the program. You can also remove captured
elements from a comment by selecting the comment and dropping the elements back onto the
logic sheet. This is useful for isolating logic during testing or troubleshooting.

Note To use the Pickup and Drop commands, the Move Behind Logic Elements option cannot
be selected. For more information about this option, see Specifying Comment Style on
page 141.

Procedure
1 Expand the Application tree, and open an FBD or LD program or function.
2 Double-click a comment, and then click the Pickup/Drop tab.

[@] 7] ((commert Y Stvle | PickupDrop | Edit Fields )

Comments can “pickup’ elements from the drawing so that they become
part of the comment. Logic elementz captured in this manner are ignored by
the compiler.

2 Captured Elements

To pickup elements, move comment so that it entirely
covers the elements to be captured, then press "Pickup”.
Prezs "Drop" to releaze them back into the drawing.

3 Specify these commands on the Pickup/Drop tab.

Command  Action

Pickup To pick up elements to include in the comment, click and drag the comment
Command  box so it entirely covers the elements to be captured. Double-click the
comment, click the Pickup/Drop tab, and then click Pickup.

Drop To remove elements from the comment, double-click the comment box, click
Command  the Pickup/Drop tab, then click Drop.
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Editing Comment Fields

This procedure explains how to modify the comment text if the comment includes a macro that
can be edited and the macro is enabled for editing.
Procedure

1 Expand the Application tree, and open an FBD or LD program or function.

2 Double-click a comment, and then click the Edit Fields tab.

EP|?I( Comment Y Style Y PickupiDrop | Edit Fields \

Select Field To Edit

Select a field and then click Modify.
4 Change the text used for the macro.
5 Click OK to save the change.

Using Macros with Annotations and Comments

This procedure explains how to use macros in an annotation or comment. Macros are
placeholders for text or information supplied by the system or by you. The value is displayed
when the element is run on the controller or emulator.

Macros can be used only in FBD and LD development.
There are two types of macros:

* System macros are values supplied by the system and cannot be changed. For example,
the %CREATED_ BY macro includes the user ID of the person who created the element.
You cannot change values for these macros.

* User-modifiable macros, identified by a pencil icon are values you can specify. For
example, the % APPROVED_NAME macro can include any name you enter.

When you change the value of a macro, you change it for ALL annotations
CAUTION and comments in the project that use the macro.
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Procedure
1 Expand the Application tree, and open an FBD or LD program or function.
2 Do either of these:
¢ For a comment, double-click the comment, and click the Macros button.

* Double-click a variable or tagname reference. Click the Annotation tab, then click
the Macros button.

3 If needed, select the check boxes for project, document, or sheet to view the macros
available for those elements.

r B

Edit Macros E|

Find: |

View P Project Macos B3 W Document Macios  £F W Sheet Macios

|Macru:- Suntax |Eurrer|
E) ¥12HH_CREATED O
E3 ¥12HH_MODIFIED 0
EA ¥12HH_PRINTED
B2 %24HH_CREATED 1
B3 %24HH_MODIFIED 0

EQ #24HH_PRINTED
E) ¥APPROVED _MAME &
E3 ¥APPROVED_TIME &

= -

&P ZCOMPANY_INFO3 “

E3 %CREATED_BY ke
E3 ZDATE_CREATED -
£ >

Caompany information line 1 [uzer defined for current project] @ Madify

Selected macro may be copied to the clipboard [Chl-C] | | |
far ingertion inta comment and annatation blocks. oK Cancel Help

4 Do any of the following:
* To change the value of a user-modifiable macro, identified by a pencil icon
select the macro, click Modify and then make the change.

* To copy a macro to an annotation or comment, select the macro and copy it by
pressing Ctrl+C.

5 Click OK to close the Edit Macros dialog box. You are returned to the Item Properties
dialog box.

6 To add the copied macro to the annotation or comment, click inside the text area and
paste the macro by pressing Ctrl+V.
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Editing Macro Text

This procedure explains how to edit text associated with a macro. You can include text and
macros that supply information from the system.

Procedure
1 Expand the Application tree, and open an FBD or LD program or function.
2 Double-click a comment, constant, tagname, or variable.
The Item Properties dialog box appears.
3 Click the Edit Fields tab, select the field to be changed, and then click Modify.

Item Properties X

[@]B]( comment {style YPickupDrap | Edit Fields \

Select Field To Edit

4 Enter the text to be used when the macro is displayed.
5 Click OK to save.
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Modbus Applications

This section describes information related to developing a Modbus application. Modbus is an
industry-standard master/slave communication protocol that is traditionally used for energy
management, transfer line control, pipeline monitoring, and other industrial processes.

Tricon Functionality

A Tricon controller with an EICM or TCM can operate as a Modbus master, slave, or both. A
DCS typically acts as the master, while the Tricon acts as a slave. The master can also be an
operator workstation or other device that is programmed to support Modbus devices.

The Tricon controller has serial ports on the EICM, and network and serial ports on the TCM
that provide options for communication with a Modbus devices. Each serial port can operate in
a point-to-point configuration with a single Modbus device, or in a multi-point configuration
with several Modbus devices connected to a serial link.

Trident Functionality

The Trident controller has serial ports on the CM and MP that provide options for
communication with a Modbus devices. Each CM and MP port can operate in a point-to-point
configuration with a single Modbus device. In addition, each CM port can operate in a multi-
point configuration with several Modbus devices connected to a serial link.

Topics include:

* Assigning Alias Numbers to Tagnames on page 147

* How Tricon Transmits REAL Values With Special Alias Numbers on page 148
* Tricon Special Alias Numbers on page 149

* How REAL Numbers are Scaled to Integers on page 150

* Scaling REAL Values to Integers on page 153

* How Trident REAL Values are Transmitted Without Scaling on page 154

* Disabling Scaling of REAL Values for Trident Tagnames on page 155
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Assigning Alias Numbers to Tagnames

This procedure explains how to assign an alias number for input, output, and memory points.

Procedure
1 Open a tagname by doing either of these:
* On the Tagname Declarations tree, double-click a tagname.
* Double-click a tagname on a logic sheet, and then click the Declaration button.

2 Click the Point Assignment tab.

Item Properties

EP' EI ﬁ)eclaratin:nn Tﬁnimnssignmem\ﬁcaling T playj
Paint Type Aliaz Hurmber
DINT « Uzer alias |
" Default alias
MEMORY - =
| i J " Mo aliaz Fange: 40001 - 43333
Aliaz Type
" Unaliazed
" Bead Aliased
(¢ Read/wiite Aliazed || Memony Address: <hot azsigned:
[ Enable multiple writes Restore | apply |

3 Specify these properties on the Point Assignment tab.

Property Action

Alias Type For memory points, specify either Read Aliased, or Read/Write
Aliased. (Input and output points can only be Read Aliased.)

Alias Number For aliased memory points, specify either User alias or Default
alias. If User alias, enter a number within the range, and then click
Apply.

e For Tricon, if the User alias number is valid, the default alias
number is changed for the memory address.

* For Trident, if the User alias number is valid, the memory
address that corresponds to the alias number is displayed.

Physical Address For input and output points, the physical address must be
specified before an alias number can be assigned.

Memory Address The memory address is displayed once you click Apply. It cannot
be changed.

Enable Multiple Writes Select the check box to allow the point to be written to multiple
times in a scan. The default is cleared.
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Note When you select Default alias as the alias number for memory point tagnames,
these aliases can be automatically reassigned under certain circumstances. For
example, if another tagname using the Default alias setting is deleted, the next
time you build the application, TriStation will re-use the alias number of the
deleted tagname.

You can avoid this behavior by always using the User alias setting to define your
own alias numbers and keep control of assigned aliases.

4 To set the alias number, click Apply. To cancel your changes and restore the original
settings, click Restore before clicking Apply. Once you click Apply, you cannot revert to
the original settings.

How Tricon Transmits REAL Values With Special Alias Numbers

This section explains how the Tricon controller transmits REAL values for tagnames by using
special alias numbers which map one 32-bit REAL value into two 16-bit Modbus integers. One
Modbus integer is mapped to the 16 most significant bits and the other Modbus integer is
mapped to the 16 least significant bits in the REAL number.

The Modbus master can also read and write values by using a scaled value in an alias number.

Reading REAL Values

This figure shows a Modbus master reading a REAL value from two consecutive special aliases
which correspond to a REAL alias. The Tricon controller splits the 32-bit REAL value into two
16-bit integers and places them in the special aliases to be read by the Modbus master.

Tricon Controller

Modbus Master

Alias 41001 for
Real Variable
Modbus Read | |
Integer - 16 Most Significant Bits ocbus Teadd t } Special Alias 42001 ‘ L

‘SpeciaIAIias42002 ‘

‘ Integer - 16 Least Significant Bits

1

Figure 18 Modbus Master Reading REAL Values from the Tricon

Writing REAL Values

This figure shows a Modbus master writing a REAL value to the Tricon controller by
transmitting two 16-bit integer values to two consecutive special aliases. The controller
concatenates the two 16-bit integers to form a 32-bit REAL value.
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Modbus Master

=

Q Integer - 16 Most Significant Bits

Modbus Writes

Tricon Controller

Alias 41001 for
Real Variable

‘ Integer - 16 Least Significant Bits {—

Figure 19 Modbus Master Writing REAL Values to the Tricon

Tricon Special Alias Numbers

This table lists the special alias numbers used for read and write operations with REAL
tagnames. The Most and Least columns refer to the most significant and least significant bits.

Variable Type Aliases Special Aliases
Most Least Most Least
Input REAL, 32001 34001 34002  -or- 44001 44002
Read Only 32002 34003 34004 -or- 44003 44004
32120 34239 34240  -or- 44239 44240
Memory REAL, 33001 35001 35002 -or- 45001 45002
Read Only 33002 35003 35004 -or- 45003 45004
34000 36999 37000 -or- 46999 47000
Memory REAL, 41001 42001 42002
Read/Write 41002 42003 42004
42000 43999 44000
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How REAL Numbers are Scaled to Integers

This section explains how 32-bit REAL scaled numbers are transmitted in Modbus protocol,
which uses 16-bit integers.

If a REAL value is scaled, these operations occur:

*  When a Modbus master writes a 16-bit integer to a Triconex slave, the controller scales
the integer to a 32-bit REAL number before using it in the TriStation application.

¢  When a Modbus master reads a 32-bit REAL variable from a Triconex slave, the
controller scales the REAL variable to a 16-bit integer before transmitting it.

Scaled REAL numbers use a formula that includes the value of the tagname, the Minimum
Value (Min Span) and Maximum Value (Max Span) for the tagname, and the Modbus minimum
(Modbus Min) and maximum (Modbus Max) range set for the Modbus Range property.

Scaling Integer Values to REAL Values

This figure shows how a Modbus master writes an integer value to the Triconex controller,
where it is scaled to a REAL value.

Triconex Controller

Modbus Master
‘ Numeric Range: 0 to 32767 Real Value
in Alias
)—| === 1
i | I
Modbus Integer 15337 } Modbus Write 1 Scaling :—l
I |
e

Figure 20 How Triconex Controller Scales a Integer Value to a REAL Value

Scaling an integer to a REAL value uses this formula:

(MaxSpan — MinSpan)

Real Value = (Modbus Max — Modbus Min)

x (Modbus Value — Modbus Min) + Minspan

This figure shows how scaling is done. Values above the Max Span or below the Min Span are
clamped to the respective limit. The same principle applies to values outside the Modbus range.
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Real
Value

Triconex controller scales Integer to REAL

Max Span

Min Span

| 16-bit Integer

Modbus Modbus {Modbus Value)
Min Max

Figure 21 Scaling an Integer Value to a REAL Value

To avoid division by zero, do not set Modbus Max equal to Modbus Min —the REAL value
result is undefined. For the Trident or Tricon v9.6 and later controllers, the result is one of the
floating point standard special numbers: NAN (not a number: -1.#IND) or infinity (1.#INF).

Scaling REAL Values to Integer Values

This figure shows how a Modbus master reads a REAL value which has been scaled to an
integer.

Triconex Controller

Modbus Master
‘ Numeric Range: 0 to 32767 Real Value
in Alias

jm——o——— |
I I

D Modbus Integer 15337 | Modbus Read ! Scaling ;—‘
| |
e

Figure 22 How the Modbus Master Reads a REAL Value Scaled to an Integer Value

Scaling a REAL value to an integer value uses this formula:

(Modbus Max — Modbus Min) x (Real Value —

Modbus Value = (Maxspan — MinSpan)

MinSpan) + ModbusMin

This figure shows how scaling is done. Values above the Max Span or below the Min Span are
clamped to the respective limit. The same principle applies to values outside the Modbus range.

TriStation 1131 Developer’s Guide, v4.1



152 Chapter 2 Application Development

16-bit Integer

Triconex controller scales REAL to Integer
Modbus |----—--—----———--———————————
Max

Modbus
Min

Real Value

Min Span Max Span

Figure 23 Scaling a REAL Value to an Integer Value

To avoid division by zero, do not set Max Span equal to Min Span — the resulting Modbus value
is undefined. Typically, for a Triconex controller, the result is -1.
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Scaling REAL Values to Integers

This procedure explains how to scale a REAL value to an integer. Scaling may be needed to
transmit numbers through Modbus protocol, which uses 16-bit integer numbers. Numbers are
scaled by using minimum (Min Span) and maximum (Max Span) values for the point and
minimum and maximum values for the Modbus Range.

Procedure
1 Open a tagname by doing either of these:
*  On the Tagname Declarations tree, double-click a tagname.

* Double-click a tagname on a logic sheet, and then click the Declaration button.
2 Click the Scaling tab.

Item Properties @
EP' EI |/Declarati|:|n \?Dil'lt Azsignment T/Scaling\f)ispla'fj
Yalue Hange to Scale to an Integer
Mirirramn  alue: 327680y ARNING: Disabling then
i enabling scaling may cauze
M azirnum Y alue: 327670 the aliaz number to change.
o ) ) Two conzecutives alazes
Precision: decimal paints are uzed when scaling is
dizabled.

Dizable Scaling: |

Restore | Apply |

3 Specify these properties on the Scaling tab.

Property Action

Minimum Value Enter the minimum value to be used to scale the REAL number to an
(Min Span) integer; must be less than the maximum value. The default is -32768.0.

Maximum Value Enter the maximum value to be used to scale the REAL number to an

(Max Span) integer; must be more than the minimum value. The default is 32767.0.
Precision Enter the number of decimal points to be used. The default is blank.
Disable Scaling To allow scaling of REAL numbers to integers, do not select this check

box. Scaling cannot be disabled on the Tricon. The default is cleared.

4 Click Apply to save your changes.

5 On the Setup dialog box for the communication module, specify the Modbus minimum
and maximum range. See the following sections for detailed instructions:
* Configuring Tricon EICM Ports on page 201
* Configuring TCM Serial Ports on page 208
* Configuring Trident MP Serial Ports on page 219
* Configuring Trident CM Serial Ports on page 221
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How Trident REAL Values are Transmitted Without Scaling

This section explains how 32-bit REAL unscaled numbers are transmitted in Modbus protocol,
which uses 16-bit integers. This applies only to Trident controllers.

If a REAL value is not scaled, these operations occur:

* A Modbus master reads the least significant 16 bits of a 32-bit number which is derived
from the integer and decimal parts of a 32-bit REAL value.

* A Modbus master writes a REAL value as two consecutive 16-bit integer aliases which
the Trident concatenates to form a 32-bit REAL value.

* A Modbus slave sends the least significant 16 bits of a 32-bit number.

This figure shows the standard format for REAL values, which adheres to the IEE Standard for
Binary Floating-Point Arithmetic. For more information, see IEE Std 754-1985.

Taghame
~ //
\\ //
; ™ 33001 R
Aliases \\\ (16 bits) e
N //
Byte \\ 0 1 e
el b
15 0
Tagnhame
[} ]
l :
Aliases : 45001 or 35001 45002 or 35002 :
[} ]
Byte : 0 1 0 1 :
ccbeo o beedbec b b b
Bit |31 22 15 0
W L 8-bit exponent ‘I‘ 23-bit fraction >
Sign of Fraction

Figure 24 Standard Format for REAL Values
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Disabling Scaling of REAL Values for Trident Tagnames

This procedure explains how to disable scaling on a specific REAL tagname. Scaling cannot be
disabled for Tricon. The default setting is to use scaling.

Procedure

1 Expand the Application tree, and double-click a tagname which is a REAL data type and
is not to be scaled.

The Item Properties dialog box appears.
2 Click the Scaling tab.

Item Properties @
Eﬂl EI ﬁ}eclaraﬁun \f‘uint Aszignment T/Scaling\f)isplayﬁ
Yalue Fange to Scale to an Integer
Mirirmun % alue: 27680 y/ARNING: Disabling then
) enabling scaling may cause
M aimuim Y alue: 327E7.0 the aliaz number ta change.
o i i Two conzecutives aliazes
Precision: decimal paints are uzed when scaling is
...................................... digabled.

Bestore | Apply |

3 On the Scaling tab, select the Disable Scaling check box to ensure the point is not scaled.
The default is cleared.

4 C(Click OK to apply and save.
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Peer-to-Peer Applications

This section explains how to use Peer-to-Peer communication to allow Triconex controllers to
send and receive information from each other. Peer-to-Peer communication is performed
through Send and Receive function blocks included in the application.

For information on the Send and Receive function blocks used for Peer-to-Peer communication,
see the TriStation 1131 Libraries Reference.

If you have a TCM installed, also see Configuring TCM Peer-To-Peer Ports on page 210.
Topics include:

* Peer-to-Peer Data Transfer Time on page 156
* Estimating Memory for Peer-to-Peer Data Transfer Time on page 157

* Allocating Peer-to-Peer Memory on page 158

Peer-to-Peer Data Transfer Time

In a Peer-to-Peer application, data transfer time includes the time required to initiate a send
operation, send the message over the network, and have the message read by the receiving
node. Additional time (at least two scans) is required for a sending node to get an
acknowledgment from the MPs that the message has been acted on.

These time periods are a function of the following parameters of the sending and receiving
controllers:

* Scan time
* Configuration size
* Number of bytes for aliased variables

e Number of Send function blocks, Receive function blocks, printing function blocks, and
Modbus master function blocks

¢ Number of controllers on the Peer-to-Peer network

Send function blocks require multiple scans to transfer data from the sending controller to the
receiving controller. The number of send operations initiated in a scan is limited to five. The
number of pending send operations is limited to 10.

A typical data transfer time (based on a typical scan time) is 1 to 2 seconds, and the time-out
limit for a Peer-to-Peer send (including three retries) is 5 seconds. Consequently, the process-
tolerance time of the receiving controller must be greater than 5 seconds. Process-tolerance time
is the maximum length of time that can elapse before your control algorithms fail to operate
correctly. If these limitations are not acceptable, further analysis of your process is required.
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Estimating Memory for Peer-to-Peer Data Transfer Time

This procedure explains how to estimate memory for Peer-to-Peer data transfer time between a
pair of Triconex controllers. The more memory allocated for aliased points, the slower the
transfer time.

Procedure

1

On the sending controller, expand the Controller tree, and double-click Configuration.
On the Configuration tree, click Memory Allocation.

Find the bytes allocated for BOOL, DINT, and REAL points:

*  On the Configuration tree, click Memory Points, Input Points, or Output Points.

Double-click the graphic for the point type.

* Add the number of bytes allocated for all BOOL input, output, and aliased memory
points. Enter the number in step 1 of the following worksheet. Do the same for
DINT and REAL points and enter the results in step 1.

On the receiving controller, get the BOOL, DINT, and REAL points and enter the
numbers in step 3. Follow the instructions on the following worksheet to estimate the

transfer time.

Point

Allocated

Steps Type Bytes Operation  Result
1. Enter the number of bytes for each BOOL +8=
point type on the sending controller and _
divide or multiply as indicated. Add the DINT x4 =
results. REAL x4 =

2. Multiply the total bytes sending (TBS) from step 1 by 0.01

3. Enter the number of bytes for each
point type on the receiving controller and
divide or multiply as indicated. Add the
results.

4. Multiply the total bytes receiving (TBR) from step 3 by 0.01

5. Get the scan time of the sending node in milliseconds by

Total bytes of aliased points TBS =

BOOL
DINT
REAL

TS =
+8 =
x4 =
x4 =

Total bytes of aliased points TBR =

viewing the Scan Time in the Execution List.

6. Get the scan time of the receiving node in milliseconds by

viewing the Scan Period in the Execution List.

7. Multiply the larger of TS or SS by 2.
8. Multiply the larger of TR or SR by 2.

9. Add the results of step 7 and 8 to get the data transfer time

TR =

SS=

SR =

10. If the number of pending send requests in the application is
greater than 10, divide the number of send requests by 10.
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Point Allocated

HeEpps Type Bytes

Operation  Result

11. Multiply the results of steps 9 and 10 to get the adjusted data =~ Adjusted
transfer time. DT

12. Compare the adjusted DT to the process-tolerance time to determine if it is
acceptable.

Allocating Peer-to-Peer Memory

This procedure explains how to allocate memory for Peer-to-Peer functions, which is based on
the maximum number of Send and Receive numbers you specify. To save memory and
minimize scan time, you should use the lowest possible numbers.

The maximum number does not have to be the same for Sends and Receives. For example, a
TriStation application might need to send messages to three applications, but need to receive
messages from only one application.

A change in Peer-to-Peer allocation requires a Download All (see Using the Download All
Command on page 316).

Procedure

1 Expand the Application tree, double-click Implementation, and then click Peer-to-Peer
Configuration.

B Implementation

Execution List
+ eee SOE Configuration

Peer-To-Peer Configuration

&8 Peer-To-Peer Configuration
Peer-to-Peer

b awirnum Mumber of Peerto-Peer Sends: |0

J

b axirmum Mumber of Peer-to-Feer R eceives:

2 Set these properties by clicking the up and down arrows.
*  Maximum Number of Peer-to-Peer Sends
e Maximum Number of Peer-to-Peer Receives

3 If you want to change the settings for an application running on the controller, you must
build the application and perform a Download All
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SOE Development

This section explains how to enable sequence of events collection in a project. Events can be
retrieved from a Triconex controller by using the SOE Recorder software. For more information,
see the SOE Recorder User’s Guide.

Topics include:

* Displaying the SOE Configuration on page 159

* Defining SOE Block Properties on page 160

* Assigning Event Variables to SOE Blocks on page 161
* Specifying a Trip Variable on page 162

Displaying the SOE Configuration

This procedure explains how to view the SOE Configuration screen, which displays the SOE
blocks that have been configured.
Procedure

1 Expand the Application tree, double-click Implementation, and click SOE
Configuration.

#° SOE Configuration
[ 32 Paintg |

SOE Block# T aghame

1.357 event_varl
1 event_vard
event_vard
event_wvard
event_varh
event_vark
Event_arsy
event_wvard
event_vard
event_varl
event_varll
event_wvarl 2
event_varl 3
event_varl4
event_wvarlh
event_wvarl b
event_varl?
event_wvarl g

N U T T U T T T T A

o en on o o o o o o

2 To change the SOE block properties, see Defining SOE Block Properties on page 160.
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Defining SOE Block Properties

This procedure explains how to define the properties of an SOE block, which is required if you

are using sequence of events in an application.

Defining SOE block properties is related to the general task of controller configuration and can
be completed at the same time. You can define SOE blocks to provide continuous event
information to external devices on a network, or you can define them for limited operation

when your controller is not on a network.

Procedure

1
2

Click the Application tree, and double-click Implementation.

Expand the SOE Configuration tree, and double-click a block number.

tem Properties @

Eﬂﬁ SOE Block Definition

SOE Block Type: [FIRST OUT |

SOE Block Name: |SOE_Block_1
S0E Buffer Size: |19 Ewvent(s)

WARMIMG: Changing 'Bulfer Size' requires DOWMLOAD ALL
Prezs "pply' button ta apply the changes.

Apply

'\

Specity these settings on the SOE Block Definition tab.

Property Action

SOE Block Type  Select the Block Type. The default is unassigned.
SOE Block Name Enter a title for the block.
SOE Buffer Size Enter a buffer size. The default is 0.

Click Apply to save your changes.
Repeat steps 2 and 3 for all the blocks to be configured.
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Assigning Event Variables to SOE Blocks

This procedure explains how to assign event variables to an SOE block, which is required if you
are using sequence of events in an application.

Event variables must be of type BOOL and their states can be displayed with names and colors
that you define. You can designate one variable in a TriStation project as the trip variable that
notifies the operator when a trip occurs.

Note For Tricon, if you define a block for use with the Advanced Communication Module
(ACM), the Foxboro I/ A Series system assigns the event variables. The only additional
configuration you can do is to specify a type of External and a buffer size. For more
information, see the Tricon Communication Guide.

Before You Begin

Before you can assign event variables, you must define SOE block properties (see Defining SOE
Block Properties on page 160).

Procedure
1 Open the Application tree, and double-click Implementation.

2 Click the SOE Configuration branch. The tagnames and block assignments, if any, are
listed in a pane to the right of the tree.

3 To assign a tagname to one or more SOE Blocks, double-click the row for the tagname.
The Item Properties dialog box appears.

SOE Elock$ Tagname
1,357 event_varl
1 event_var? )
1 [
| @] 2] ('soE Blocks
SOE Block Aszignments
v 1 I A B B
I W5 I B [~ 14
W3 I I B B [ Mone
Ty

4 To assign the tagname to specific blocks, select the block number check box. If the
number is disabled, it means the block has not been defined.

Note If youadd tagnames after opening the SOE Configuration screen, you must close
and re-open the SOE Configuration screen to have the new tagnames displayed.

Continue to assign tagnames to blocks as needed.

6 After assigning all the event variables, save the project so the tagnames are available
when specifying a trip variable.
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Specifying a Trip Variable

This procedure explains how to designate a trip variable, which is optional if you are using
sequence of events in an application.

In an application used for safety shutdown, a trip variable is an aliased tagname whose state
transition causes SOE Recorder to automatically create a trip snapshot. An application can have
only one trip variable, but it can apply to all blocks. If an application requires several variables
related to trip conditions, these variables must be evaluated in combination to determine the
final state of the trip variable.

Before You Begin

You must define at least one SOE block and assign an event variable to the block (see Defining
SOE Block Properties on page 160 and Assigning Event Variables to SOE Blocks on page 161).

Procedure
1 Open the Application tree, and double-click Implementation.
2 Double-click SOE Configuration. The Item Properties dialog box appears.

Item Propetties [
[@] %] [(SOE Trip Variable )

Trip Tagname: | event_varl j
Trip State: m

Time After Trip: m binute(z]

Time Before Trip: m binute(z]

3 Specify these settings on the SOE Trip Variable tab.

Property Action

Trip Tagname Select the Trip Tagname from the list of event variable names, and then
select a Trip State of True or False.

Trip State Select True or False.

Time After Trip  Set the Time After Trip in minutes. The minimum time is two minutes;
the maximum time is ten minutes.

Time Before Trip  Set the Time Before Trip in minutes.The minimum time is two minutes;
the maximum time is ten minutes.
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Tricon Application Access

This section explains how to restrict connection access to a Tricon controller and how to restrict
or allow write access to output and memory points in the downloaded application. Topics

include:

* Restricting Access to a Tricon Controller on page 163

*  What Affects Tricon Write Access from External Devices on page 164

* Restricting Write Access to Tricon Points on page 166

* Allowing Write Access to Tricon Points on page 167

Restricting Access to a Tricon Controller

This procedure explains how to restrict access to a Tricon controller from a TriStation PC. If
access is restricted, only users with access privileges can disable points or download changes to

the controller.

Note If youhave aamodel 4351A or 4352A TCM installed, you can also use the optional TCM
client access list to restrict access to the Tricon on a per-client basis. See Controlling
Access to the TCM on page 267.

Procedure

1 Expand the Controller tree, and double-click Configuration.

2 On the Configuration tree, click Operating Parameters.

& Dperating Parameters|
b TriStation Communication
® [§ Memory Allacation
[ A Hardware Allocation

¢ Qperating Parameters

v Pazzword Bequired for Connection

F'EISSWI:Ifd EEEEEEE

[ Disable Stop on Keyswitch

[+ Dizable Remote Changes to Outputs
v &l Disabling of Points

[ Enable Tricon Made Time Synchronization

3 Specity these properties on the Operating Parameters screen.

Property

Action

Password Required for
Connection

Password

Select the check box to restrict access by requiring a password
when connecting to the controller. The default is cleared.

Enter the password required to access the controller. The default
is PASSWORD.
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Property Action
Disable Stop on Select the check box to prevent the keyswitch from halting the
Keyswitch application if it is turned to Stop. The default is cleared.

Disable Remote Changes  Clear the check box to allow remote devices to write to output
to Outputs points. The default is selected.

Allow Disabling of Points ~ Select the check box to allow the TriStation PC to disable points
while the application is running on the controller. The default is
cleared.

The settings you selected are used when the application is built.

What Affects Tricon Write Access from External Devices

This section describes the system properties, communication properties, and function blocks
that affect read and write access to memory and output points on a Tricon controller.

These types of read and write access are possible:

* Input, output, and memory points can be read by any external device that can
communicate with a Tricon controller.

*  Write access to input points is not allowed from any external device.

*  Write access to a output or memory point is allowed or restricted based on the system,
communication, application, and point settings.

This table describes write access to Tricon points from external devices.

Table 27 Tricon Write Access

Property or Feature Description

Tricon keyswitch A system setting that determines write access to output and memory
points unless overruled by the GATENB function block in the
application.

* Restricts write access when set to the Run position.
* Allows write access when set to the Remote or Program position.
GATENB A Tricon function block that programmatically allows write access to a

specified range of aliased memory points when the keyswitch is in the
Run position.

GATDIS A Tricon function block that programmatically restricts remote write
access for all ranges of aliased memory points that were previously
enabled by GATENB.

Disable Remote Changes A system setting on the Operating Parameters screen that determines
to Outputs write access to output points.

When selected, external devices cannot write to output points, no matter
what other settings are made.
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Table 27  Tricon Write Access (continued)

Property or Feature

Description

Privilege

Port Write Enabled

TCM Client Access List

Prohibit Writes

Point Assignment

A Tricon ACM and NCM module setting that determines whether
network devices using DDE, OPC, or TSAA communication have write
access to output points and read/write aliased memory points.

¢ For Tricon ACM, the default it Read.
* For Tricon NCM, the default is Read/Write.
¢ The Tricon EICM, TCM, HIM, and SMM modules do not have this
property.
A Tricon TCM setting that determines whether TriStation, TSAA, or

Modbus have write access to the selected port. The default value is
cleared, meaning the port is read-only.

The Tricon EICM, ACM, NCM, HIM, and SMM modules do not have
this property.

An optional Tricon TCM feature that gives you the ability to control
which clients can access TCM resources, the protocols they can
use, and the level of access each client has. See Controlling Access
to the TCM on page 267.

A Tricon SMM module setting that determines whether Honeywell
devices have write access to output points and read/write aliased
memory points.

The default is cleared, which means write access is allowed.

A tagname setting that determines whether the output and memory
point is assigned a Read or Read/Write alias number.
* For output points, all alias numbers are Read/Write.

* For memory points, alias numbers can be Read or Read/Write.
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Restricting Write Access to Tricon Points

This procedure explains how to restrict external devices from writing to output or memory

points. Input, output, and memory points can be read by any external device that can
communicate with the Tricon controller. Input points cannot be written to.

When the Tricon keyswitch is turned to Run, external devices cannot write to points unless the
GATEB function block is used programmatically to allow write access to a range of aliased

memory points.

Procedure

1 Expand the Controller tree, and double-click Configuration.

2 On the Configuration tree, click Operating Parameters.

& Operating Paramneters|
b TriStation Communication
@ [§ Meman Alocation
[ M Hardware Allocation

¢ Qperating Parameters

[v iPaszword Required for Connectior

Pazgword; [Feses

[ Digable Stop on Kepswitch

[v Dizable Bermote Changes bo Outputs
[v Allow Disabling of Points

[ Enable Tricon Node Time Synchronization

3 Ensure the Disable Remote Changes to Outputs check box is selected. The default is

selected.
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Allowing Write Access to Tricon Points

This procedure explains how to allow external devices to write to memory and output points.
Input points can be read, but cannot be written to. External devices must use supported
communication protocols (Modbus, TSAA, OPC, and DDE) to communicate with the controller.

Procedure
1 Expand the Controller tree, and double-click Configuration.

2 On the Configuration tree, click Operating Parameters.

£ Dperating Parameters|
b TriStation Communication
@ [{ Memory Allocation
[# EH Hardware Allocation

¢ Qperating Parameters

[v Paszword Required for Connection

[ Disable Stop on Kepswitch

| Disable Bemate Changes to Outputs

[v Allow Dizabling of Paints

[ Enable Tricon Maode Time Synchronization

3 Clear the Disable Remote Changes to Outputs check box. The default is selected.
4 Do one of the following:

* If the external devices are communicating through an ACM or NCM, ensure the
Privilege property for the module is set to Read/Write. See Privilege on page 402.
The default for Tricon ACM is Read; for Tricon NCM the default is Read / Write.

* If the external devices are communicating through a TCM, ensure the Port Write
Enabled property for the selected port and protocol is selected, or that the TCM
client access list is configured to allow read/write access for the selected client
using the appropriate protocol. See Port Write Enabled on page 400 or Controlling
Access to the TCM on page 267.

5 Ensure the output or memory point is assigned a Read/Write alias number. See
Assigning an Alias Number, Alias Type, and Physical Address on page 117.
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Trident Application Access

This section explains how to restrict connection access to a Trident controller and how to restrict
or allow write access to output and memory points in the downloaded application. Topics
include:

* Restricting Access to a Trident Controller on page 168

*  What Affects Trident Write Access from External Devices on page 169
* Restricting Write Access to Trident Points on page 170

* Allowing Write Access to Trident Points on page 171

Restricting Access to a Trident Controller

This procedure explains how to restrict access to a Trident controller from a TriStation PC. If
access is restricted, only users with access privileges can disable points or download changes to
the controller.
Procedure

1 Expand the Controller tree, and double-click Configuration.

2 On the Configuration tree, open the Hardware Allocation node, and then double-click
the MP.

The Item Properties dialog box appears.
3 Click Setup.
The MP Setup dialog box appears.

.
MP Setup

(x)

Dperating Parameters | Network Ports | Gerial Ports |

¥ Paszword Required for Connection

Paszsword:

™ Restart an Power up
[w Dizable Remate Changes to Outputs
v Allow Dizabling of Pointz

¥ Usze Local Time

Ok | Cancel Help
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4 Specify these properties on the Operating Parameters tab.

Property

Action

Password Required for
Connection

Password
Restart on Power Up
Disable Remote Changes

to Outputs
Allow Disabling of Points

Use Local Time

Select the check box to restrict access by requiring a password
when connecting to the controller. The default is cleared.

Enter the password required to access the controller. The default
is PASSWORD.

Select the check box to have the application restarted after a
power failure. The default is cleared.

Clear the check box to allow remote devices to write to output
points. The default is selected.

Select the check box to allow the TriStation PC to disable points
while the application is running on the controller. The default is
cleared.

Clear the check box if you do not want to use local time. The
default is checked.

The settings you selected are used when the application is built.

What Affects Trident Write Access from External Devices

This section describes the system properties, communication properties, and function blocks
that affect read and write access to memory and output points on a Trident controller.

These types of read and write access are possible:

* Input, output, and memory points can be read by any external device that can
communicate with a Trident controller.

*  Write access to input points is not allowed from any external device.

*  Write access to a output or memory point is allowed or restricted based on the system,
communication, application, and point settings.

This table describes write access to Trident points from external devices.

Table 28 Trident Write Access

Property or Feature

Description

Disable Remote Changes to
Outputs

SYS_SET_REMOTE_WRT_ENBL

A system setting on the MP Operating Parameters tab that
determines write access to output points.

When selected, external devices cannot write to output points,
no matter what other settings are made.

A Trident function block that programmatically allows or
restricts write access to output or memory read/write aliased
points when used in an application.

To allow write access, the Disable Remote Changes to Outputs
property cannot be selected.
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Table 28  Trident Write Access (continued)

Property or Feature Description

Privilege A Trident CM module setting that determines whether network
devices using DDE, OPC, or TSAA communication have write
access to output points and read/write aliased memory points.

¢ For Trident CM, the default is Read/Write.
* This setting does not affect Modbus access.
Point Type A tagname setting that determines whether the output and
memory point is assigned a Read or Read/Write alias number.
* For output points, all alias numbers are Read/Write.

* For memory points, alias numbers can be Read or
Read /Wrrite.

Restricting Write Access to Trident Points

This procedure explains how to restrict external devices from writing to memory and output
points. Input, output, and memory points can be read by any external device that can
communicate with the Triconex controller. Input points cannot be written to.

The SYS_SET_REMOTE_WRT_ENBL function block can be used programmatically to override
the Disable Remote Changes to Outputs setting and allow write access to a range of aliased
output or memory points.

Procedure

1 On the Configuration tree, open the Hardware Allocation node, and then double-click
the MP. The Item Properties dialog box appears.

2. Click Setup. The MP Setup dialog

box appears.

Operating Parameters l MNetwork Ports] Serial Ports ]
3 On the Operating Parameters tab,
ensure the Dlsable RemOte ¥ Password Required for Connection

Changes to Outputs check box is Password: |
selected.

™ Restart on Power up
Iv Dizable Remate Changes to Outputs
¥ Allow Disabling of Paints

¥ Use Laocal Time

oK | Cancel Help
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Allowing Write Access to Trident Points

This procedure explains how to allow external devices to write to memory and output points.
Input points can be read, but cannot be written to. External devices must use supported
communication protocols (Modbus, TSAA, OPC, and DDE) to communicate with the controller.

Procedure

1 On the Configuration tree, open the Hardware Allocation node, and then double-click
the MP. The Item Properties dialog box appears.

2 Click Setup. The MP Setup dialog box appears.

Ir N

MP Setup E|

Operating Farameters l MNetwark Ports] Serial Ports]

¥ Password Required for Connection

Password: |70

™ Restart on Power up
Iv Dizable Remate Changes to Dutputs
v Allow Disabling of Pairts

W Use Local Time

oK | Cancel | Help |

3 If the external devices are communicating through an Open Network port on the
Communication Module, ensure the Privilege property on the Network tab is set to
Read/Write.

See Configuring Trident CM Network Ports on page 220. The default is Read/ Write.

4 Ensure the output or memory point is assigned a Read/ Write alias number. See
Assigning an Alias Number, Alias Type, and Physical Address on page 117.
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Building an Application

This section includes information on how to build an application, which must be done before
testing. If you try to download an application before building it, TriStation 1131 tries to build it
and then download it. If the build has errors, the download does not continue.

Topics include:
* Specifying the Program Order and Scan Time on page 172
* Compiling a Program on page 173
* Building or Rebuilding an Application on page 174

Specifying the Program Order and Scan Time

This procedure explains how to specify the programs and order of execution in the application.
You can also set the scan time of the application, which determines the number of milliseconds
that is taken to execute the application once.

The maximum number of programs in an application is 250.

Procedure
1 On the Application Tree, double-click Implementation.

2 On the Implementation tree, double-click Execution List.

&l Execution List

Scan Time: 200 ms [FRange 20 ms - 500 ms |
Program Execution List: 37 3 4 &
PEER_EX1_RCY_FED
PEER_E*1_SEND_FED

PEER_Ex2 RCY_FED
PEER_Ex2 SEND_FED
PEER_Ex3 RCY_FED

PEER_Ex3 SEND_FED

PEER_EX4_RCY_FED

PEER_EX4_SEMD_FED
SHOW_FEER

3 Specify these properties on the Execution List screen.
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Property or Button

Action

Scan Time

=] New (insert) button

Delete button
Move Up button

Move Down button
Browse button

Enter the number of milliseconds anticipated for the scan. The
actual scan time is determined after the application is
downloaded and run on the controller. For more information,
see the Enhanced Diagnostic Monitor application. The default
is 200 milliseconds.

Click to add a program to the list.
Click to delete the selected program from the list.
Select a program and then click to move a program up in the

execution order.

Select a program and then click to move a program down in
the execution order.

To add or change a program, double-click a program, then
enter the name, or click the Browse button to select a name
from the available programs.

Compiling a Program

This procedure explains how to manually compile a program, which can be done before
building an application. Programs are automatically compiled when you build an application.

Procedure

1 On the Project menu, click Compile All User Documents.

The Message View automatically opens and displays the status of the compile process.

2 If there are errors, fix them before building the application.
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Building or Rebuilding an Application

This procedure explains how to use the Build Application command or Rebuild Application
command to build an application. If the programs in the application have not been compiled,
the Build Application command compiles them and then attempts to build the application.

Errors and warnings are displayed in the Message View. Errors must be resolved before an
application can be downloaded, but warnings do not affect online execution. Typically,
warnings refer to unused points in an application.

Procedure
1 On the Project menu, click Build Application or Rebuild Application.

2 Check the Message View for errors. If there are no errors, the build is successful.

3 If there are errors, click each error message to locate the location of the error.

#awwEss BUILDING APPLICATICN CHANGES #####%w A
»» Verifying the wersions of compiler, linker, assewhler, and code generator...
>» Validating all tagnames...
>» Verifying all installed editors...
»» Building Configuration...
++ Initializing progrem 'PEER_EX1 RCV FED'...
++ Initializing program 'PEER_EX1 SEND FED'...
++ Initializing progrem 'PEER_EXZ RCV FED'...
++ Initializing program 'PEER EZZ2 SEND FBD'...
++ Initializing program 'PEER_EZ3 RCV_FED'...
++ Initializing progrew 'PEER_EX3 SEND FED'...
++ Initializing program 'PEER_EZ4 RCV_FED'...
++ Initializing progrew 'PEER_EX4 SEND FED'...
++ Initializing program 'SHOW _PEER'...
>» Creating program instances ¥

Application ) Controller /lFdeesuhs /lCDmpareResuhs J

4 Correct the errors, compile the affected user documents, and then build or rebuild the
application.

Note When you build a CEM program, intermediate FBD and ST code is generated. This code
is useful for understanding and debugging the CEM program. To view the intermediate
code, from the Document menu, select View Intermediate FBD or View Intermediate ST.
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Overview

This figure shows the main steps for configuring the controller and their typical order in the
project cycle. The controller must be configured before an application can be downloaded and
implemented on a controller.

( Set Up the Project )

Develop the
Application

Test with the

Emulator

Fix Errors

Errors?

No
- Set operating parameters
Configure the - Allocate memory and hardware
Controller - Configure communication to external devices
- Set up Time Synchronization (optional)

Set Up TriStation
Communication

Implement on
the Controller

TriStation 1131 Developer’s Guide, v4.1



Controller Configuration Steps 177

Controller Configuration Steps

This list includes the steps that can or should be done during controller configuration.
Controller configuration must be completed before an application is downloaded to the

controller.
Description See
(J Set the operating parameters. Operating Parameters on page 180
(J Allocate memory and hardware. Memory Allocation on page 183
Tricon Hardware Allocation on page 184
Trident Hardware Allocation on page 192
(] Configure communication to external Tricon Communication Configuration on page 197
devices. Trident Communication Configuration on page 216
(J Setup time synchronization. Tricon Time Synchronization on page 224

Trident Time Synchronization on page 235
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The Controller Workspace

This section explains the Controller Workspace, which is where you specify the configuration
for the project.

Topics include:

* The Controller Tree on page 178
* The Configuration Tree on page 179
* The Controller and Emulator Panels on page 179

The Controller Tree

The Controller tree includes the elements (operating parameters, communication settings,
memory allocation, and hardware allocation) that can be configured. The tree also includes the
Controller and Emulator Panels used to emulate and run an application.

x

=-[[7 Controller Workspace
=-((3 TRICOM Controller

M configuration

EY Controller Panel

4 FFrnulator Panel

® 3 Application | Cortroller |22 Project
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The Configuration Tree

The Configuration tree includes operating parameters (Tricon only), communication, memory
allocation, hardware allocation, and Control and Status Attributes (Trident only).

Configuration
tree (Trident)

o|d|@|m| [

|4 @ |

= JL TriStation Communication
- [ Memomy Allocation
----- W Hemomy Points

----- [ !mput Points

----- [ Output Points

----- W Application Data

E-EA Hardware Allocation

= EI FPAOF

----- D 01.01: DIZ3mM_01_m

2 Operating Parameters
b TriStation Communication

b emory Allocation
[ Memory Paints
W Ihput Poirts
@ Output Points
W Application Data
El B Hardware Allocation
E-HA Chassis 1: HD_MaIN

Slot PS: Redundant Power Moc

— 0

[ 01.02 DD3s01_0_02
El-&F Shatus Attributes

[
s | e e e | e ' e e e | e | |

Slat MP-&; 3008/ Tricon Enha
Slat MP-B: 3008/ Tricon Enha
Slot MP-C: 3008/M Tricon Enha
Slot COM: 43574 TCM-A [Tricor
Slot 2 3625/ Supervized Disc
Slot 3 3720 Enh &nalog Input, £
Slot 4 3721/W Enh Differential £
Slot 5 3564 Single Dizcrete Inp
Slot B 3806 Analog Output, 4-21
Slot ¥ 3663 Dual Discrete Outp

I
o
=3
=]
=

Configuration
tree (Tricon)

The Controller and Emulator Panels

The Controller and Emulator Panels display programs running in emulation or in the controller.

[ @) slell 5[%] »li[a][> alz] Glwlo] #]
= 8 Frograms ~
=aE G gPioaram |
= Count L
Controller and - CT001 + - (et Counttimt_)+350 - +{ Program 1.Court +0 - +(_P1,
Emulator tree R CTUD L RN
3 DnCaurt - (Pz_courtiimt =109 - #{ Program 1_1 count }#0 - (P2,
T MaxCount L
TS fern - Coacountint 22 »{Bowen { acouni 0 +C20
T Reset3R02 s PO
- SAOT o o Picomtnp aTRE.
- SR02
S it
B4 Program. 1.1 Lo ARSE
- Progiam 1.2 L
@ (3 Tagnames
v
£ » £ >
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Operating Parameters

This section explains how to specify operating parameters, which are settings that affect the
general operation of the controller.

Topics include:

* Setting Tricon Operating Parameters on page 180
* Setting Trident Operating Parameters on page 182

Setting Tricon Operating Parameters

This procedure explains how to specify Tricon operating parameters, which include settings to
restrict access to the controller from a TriStation PC and from remote devices.

Procedure

1 Expand the Controller tree, double-click Configuration, and then click Operating
Parameters.

-
TriStation 1131 - EXTUY - [TRICON: Configuration*]

[D File Edit Yiew Project Document Tools “Window Help - 8 X

mE| @|af «c @ee@ e
" 2|46 m|
=7 Controller Workspace 7 Eperating Farameters) "
= [3 TRICON Controller b TriStation Communication & Operating Parameters
MM corfiguration E [§ Memory Allocation . .
v

EM Controller Panel [l Bl Hardware Alocation ¥ Passward Requited far Connection
B Emulator Panel B[ Chassis 1: HD_MAIN Password: | al

[# Disahle Stop on Keyswitch
[” Disable Remote Changes to Outputs
[v Allow Disabling of Points

[¥ Enable Tricon Mode Time Synchionization

B Application I Contraller i3 Project
< >

For Help, press F1 DOWNLOAD ALL NUM

2 Specity these properties on the Operating Parameters screen.

Property Action

Password Required for ~ Select the check box to require a password to be used to connect
Connection from the TriStation PC to the controller. If selected, enter a
password. The default is cleared.

Password If a password is required, enter the password. Not case-sensitive.
Disable Stop on Select the check box to prevent the STOP keyswitch from halting
Keyswitch the application running on the controller. The default is cleared.
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Property

Action

Disable Remote
Changes to Outputs

Allow Disabling of
Points

Enable Tricon Node
Time Synchronization

Select the check box to prevent external devices, such as a DCS,
from writing to output tagnames in the TriStation 1131 application.
The default is selected.

Select the check box to allow points to be disabled from TriStation
1131. The default is selected.

Select the check box to allow the controller to participate in time
synchronization across the Peer-to-Peer network as a master node
or a slave node (see Configuring Triconex Time Synchronization on
the TCM on page 233).
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Setting Trident Operating Parameters

This procedure explains how to specify Trident operating parameters, which include settings to
restrict access to the controller from a TriStation PC and from remote devices.

Procedure

1 On the Configuration tree, open the Hardware Allocation node, and then double-click
the MP. The Item Properties dialog box appears.

2 Click Setup. The MP Setup dialog box appears.

I ]

MP Setup g|

Operating Parameters | Netwark Parts | Serial Parts |

¥ Password Required for Connection
Password: |77

™ Restart on Power up

Iv Dizable Remate Changes to Outputs

¥ Allow Disabling of Paints

¥ Use Laocal Time

QK | Cancel | Help |

3 Specify these properties on the Operating Parameters tab.

Property Action

Password Required for Select the check box to restrict access by requiring a password

Connection when connecting to the controller. The default is cleared.

Password Enter the password required to access the controller. The default
is PASSWORD.

Restart on Power Up Select the check box to have the application restarted after a

power failure. The default is cleared.

Disable Remote Changes  Clear the check box to allow remote devices to write to output
to Outputs points. The default is selected.

Allow Disabling of Points  Select the check box to allow the TriStation PC to disable points
while the application is running on the controller. The default is
cleared.

Use Local Time Clear the check box if you do not want to use local time. The
default is selected.

4 C(lick OK to save.
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Memory Allocation

This section explains how to allocate memory, which includes specifying the memory used for
input, output, and memory points.

Allocating Memory for Points

This procedure explains how to change the amount of memory used for input, output, and
memory points in the application. Initially, the amount of memory for input and output points
is determined by the number and type of I/ O modules configured in the TriStation project. The
amount of memory for memory points is set when a TriStation project is created. You can
change these allocations at any time before building and downloading the application.

After an application is downloaded to a controller, changes to memory
CAUTION allocation require a Download All (see Using the Download All
Command on page 316).

Procedure

1 Expand the Controller tree, double-click Configuration, and then expand Memory
Allocation.

2 Double-click the type of point you want to change.

tem Properties @

ﬂﬁ Memory Allocation

Input Points, Read Aliazed

BOOLs

b innuirn:
m 409
|| Alocated:
o 2176
Used:

O 0

Forecast:

] 0

3 Move the slider up or down to change the memory allocated for the selected point.

4 Repeat for all points to be changed.
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Tricon Hardware Allocation

This section explains how to configure the hardware allocation for a Tricon controller. Topics
include:

* Determining Tricon Chassis Power Usage on page 184

* Adding or Deleting a Tricon Chassis on page 185

* Changing the Tricon MP Model on page 186

* Inserting and Removing Tricon Modules on page 186

* Configuring a Tricon Al Single-Ended or Differential Module on page 187
* Configuring a Tricon DO Module on page 188

* Configuring a Tricon PI Module on page 190

* Adding a Tricon Thermocouple Module on page 191

Determining Tricon Chassis Power Usage

This procedure explains how to display the amount of power used by a Tricon chassis.

For more information, see the Tricon Planning and Installation Guide.

Procedure

1 Expand the Controller tree, double-click Configuration, and then click Hardware
Allocation.

£* Operating Parameters B
L TriStation Communicatian M Chassis Power Usage
B [{ Memary Allocation Chassis 1: HD_MAIN
i Slat Logic_Field Module
10w 3008/ Tricon Enhanced Main Processor
10w 3008/ Tricon Enhanced Main Processor
10w 3008/ Tricon Enhanced Main Processor

1 10w 43514 TCM-A [Tricon Communication Modulesd, - Copper)

2 13w 3625/M Supervized Discrete Output, 24, 32 points, Configurable

3 12w 3720 Enh Analog Input, B, B4 points, Configurable

4 12w 721N Enh Differential Analog Input, +/8%, 32 points, Configurable
5 0w - Empty

B Ow - Empty

7

O - Empty

175w Total Power Supply
Fiw Tatal Power Uszed
8w Available

Totals azsume no spare modules

b >

The Chassis Power Usage screen shows information about the logic power used by each
chassis.
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* Total Power Supply: Shows the maximum logic power that the chassis can
support.

* Total Power Used: Shows how much logic power is being used by the current
configuration of modules in a chassis.

* Available: Shows the amount of available (unused) logic power.

2 If the Available power is negative, delete one or more modules from the chassis and add
them to another chassis in the configuration.

3 Recheck the power usage for the chassis to ensure the logic power is acceptable. If
acceptable, the physical installation must be changed to match the logical configuration
in TriStation.

Adding or Deleting a Tricon Chassis

This procedure explains how to add or delete a Tricon chassis from the controller configuration.
Each controller configuration includes a main chassis, usually called HD_MAIN (High-Density
chassis) or LD_MAIN (Low-Density chassis). Additional chassis in a a configuration are
expansion chassis (HD_EXP) or remote chassis (HD_RXM).

Procedure

1 Expand the Controller tree, double-click Configuration, and then double-click
Hardware Allocation. The Item Properties dialog box for the chassis appears.

ﬂﬁ Chassis
Total Chassis: 1
Chassiz 1. HD AN

Add...

2 Take either of these actions.

Commands Actions
Add Click to add a chassis. Select the type of chassis from the list that appears.
Delete Select a chassis and then click Delete.
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Changing the Tricon MP Model

This procedure explains how to change the model of Tricon MPs in the TriStation configuration.
If you install different model MPs in the controller, you must logically configure the change in
the TriStation project. This change requires a Download All.

When you change MPs, TriStation saves the configuration and attaches the Tricon library that
supports the installed MPs. Before saving the configuration, you are allowed to back up your

project.
Procedure
1 Expand the Controller tree, double- f, X
click Configuration, and expand | | _'
. Model Description Paints
Hardware Allocatlon' {atileW 3007 Tr!coanaln Processgr 1]
The Insert Module dlalog box appears. 3008 Tricon Enhanced Main Processor 1]
2 Double-click the chassis whose model
you want to change, and then click
Replace MPs.
3 Click the model of MPs that are
installed in the Tricon, and then click
OK.
4 Click OK to save the project. 0K | concel | Heb |

5 To finish the process, you must build the application and download it to the controller.

Inserting and Removing Tricon Modules

This procedure explains how to add and delete modules from a configuration. If a module is
deleted, you must use the Download All command to download the application to the
controller.

Procedure

1 Expand the Controller tree, double-click Configuration, and expand Hardware
Allocation.

2 Double-click the chassis that you want to add or remove a module from.

3 Do one of the following:

* Click an empty slot, and then click [9]B] (crassic | modute

Insert. On the Insert Module screen, Chassiz 1: HD_MAIN

: Inzert Slot PS: Redundant Power Module
select the type of module to 1nsert’ Q Slat MP-A: 3008/M Tricon Enhanced bain Processor
and then click OK. Remave Slot MP-B: 3008/M Tricon Enhanced Main Processaor

Slot MP-C: 3008/M Tricon Enhatced bain Processar
Slot COM: 43514 TCh-4 [Tricon Communication Modules
Slot 2 3625/M Supervized Dizcrete Output, 24, 32 poirt:
Slat 3 Enh Anslog Input, 3, B4 pointz, iqurable

¢ (Click the module to be removed
from the configuration, and then
click Remove. This cannot be
undone.

Slot 5 mphy
Setup Slat B: - Empty
Slat 7: - Empty

il
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Configuring a Tricon Al Single-Ended or Differential Module

This procedure explains how to configure a Tricon Analog Input Single-Ended (model 3720) or
Differential (model 3721) modulel. For both modules, the resolution type and field power
monitoring status can be specified. For the Differential module, the input type can also be
specified.

Changing the resolution type on model 3720 and 3721 Al modules will
A WARNING| causean input points on the module to change. A change from high to
low resolution (or vice-versa) results in a value change by a factor of four.
You must modify your application to take this change into account.

During a download change operation, the implementation of the logic
change will occur before the implementation of the range change on the
modules. This may result in a mismatch between the range the
application expects and the actual range from the module. All points
should be bypassed during a resolution change to prevent any
unintended application problems.

Procedure
1 Expand the Controller tree, click Configuration, and expand Hardware Allocation.

2 Expand the chassis where the module is installed, double-click the slot where the
module is installed, and then click Setup.

r N =
Single Ended Al Setup [X] | pifferential Al Setup X
Rezolution Type Reszolution Type
{* Standard Resolution " Standard Resolution
" High Resalution * High Resalution
Input Type
& Uripalar lnput
" Bipolar [nput
Field Power Monitaring Field Pawer Maritaring
* Qff f« [Off
" On " On

Ok | Cancel ‘ Help | 0k | Cancel | Help |

3 Specify these properties in the Al Setup dialog box.

1. The model 3720 and 3721 Al modules are compatible only with Tricon v10.2 and later systems.
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Property Action

Resolution Type  Select the resolution to be used for the point. Available with Single-
Ended and Differential AI modules.

¢ Standard Resolution: Data resolution is 12 bits, which is 4095 counts
at the maximum range of 5 volts. For a Differential Al module,
Standard Resolution cannot be selected if Bipolar Input is selected.

* High Resolution: Data resolution is 14 bits, which is 16383 counts at
the maximum range of 5 volts.

The default is Standard Resolution.
Differential Al Select the input type for the point. Only available with the Differential Al
Input Type module.
* Unipolar Input: 0 to 5 volts (with 6% over-range).

* Bipolar Input: -5 to 5 volts (with 6% under-range and over-range).
Available only if High Resolution is selected.

The default is Unipolar Input.
Field Power Select whether the module should monitor field power at the termination

Monitoring panel. When field power monitoring is On, the module will report when
field power at the term panel goes in or out of range.

Applicable only if you are using a term panel that passes field power to
the module.

The default is Off.

If you are not using a term panel that passes field power to the module,
you must select Off. If you select On, and the term panel does not support
field power monitoring, you will see Field Power faults on the module.

For more information about external term panels, see the Tricon Field
Terminations Guide.

4 C(lick OK to save your changes.

Configuring a Tricon DO Module

This procedure explains how to configure a Tricon Digital Output (model 3625) module?, which
allows you to specify how each point is configured.

Procedure

1 Expand the Controller tree, click Configuration, and expand Hardware Allocation.

2 Expand the chassis where the module is installed, double-click the slot where the
module is installed, and then click Setup.

2. The model 3625 DO module is compatible only with Tricon v10.2 and later systems.
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r i
DO Setup P§|
T aghame | Location | Attributes e

{not pet named-1} Mon-Supervized

{hot yet named-1} 0.08.02 MHon-Superyized

{not yet named-1} 01.05.03 Mon-Supervised

{nat yet named-1} 01.05.04 Han-Supervised

{nat yet named-1} 01.05.05 Han-Supervised

{not yet named-1} 01.05.06 Mon-Supervized

{not yet named-1} 0.08.07 Mon-Supervized

It urt named-14 m nRNg Man-Sunemized b
4 >

5.4.T =Shorted Alarm Threshold
; ) 0.2.T = 0pen Alarm Threzhold
D0 Point Optiong:

" Mot Used
+ Mon-Supervized
" Supervized

] 4 | Cancel ‘ Help ‘

3 Select the tagname to be configured, and then specify these properties in the DO Setup
dialog box.

Property Action
DO Point Select the option to be used for the DO point.
Options * Not Used: Provides the same fault detection as for Non-Supervised

points, except reporting of benign field fault conditions is
suppressed. Points configured as Not Used will be energized if the
application commands them on.

* Non-Supervised: Provides detection of all internal faults and limited
external faults associated with the field device or wiring.

* Supervised: Provides detection of all internal faults and detection of
all external faults associated with field device or wiring.

The default is Non-Supervised.

Shorted Point Enter the number of ohms below which values are alarmed as a shorted
Alarm Threshold load. Typical threshold values are 10 to 48 ohms.

The available range is 0 to 65,535. The default is 10.

Only available if the points are supervised.
Open Point Enter the number of ohms above which values are alarmed as an open
Alarm Threshold load. Typical threshold values are 480 to 3200 ohm:s.

The available range is 0 to 65,535. The default is 2400.

Only available if the points are supervised.

4 Continue to select tagnames and specify settings as needed.

5 Click OK to save your changes.
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Configuring a Tricon Pl Module

This procedure explains how to configure a Tricon Pulse Input or Enhanced Pulse Input
module, which are used for speed and RPM inputs. Each point can be independently

configured.

Procedure

1 Expand the Controller tree, click Configuration, and expand Hardware Allocation.

2 Expand the chassis where the module is installed, double-click the slot where the
module is installed, and then click Setup.

[3

Pulse Input Setup

X

Tagname

Paint Dptions

Rate Type . B e N
" Speed b awinnrn FPR: Ii Scale Factar ’7
* APM Pulses Per Rewalution: |1

Location Attributes
01.04.01 RFM=30000.00; PPR=1; 5F=1.00

01.04.02  Speed=30000.00; ELU=1.00
01.0403  Speed=30000.00; EU=1.00
01.0404  Speed=30000.00; EU=1.00
01.0405  Speed=30000.00; EU=1.00
01.0406  Speed=30000.00; ELU=1.00
01.04.07  Speed=30000.00; EU=1.00
01.0408  Speed=30000.00; EU=1.00

ak | Caticel | Help |

3 Select the tagname to be configured, and then specify these properties in the Pulse Input

Setup dialog box.
Property Action
Rate Type Select the type of rate applied to pulse input signals: Speed or RPM.
Maximum RPM Enter the revolutions per minute for the pulse input device; used

Maximum Speed

Pulses Per Revolution

Scale Factor

with RPM.
Enter the speed for the pulse input device; used with Speed rate
type.
Enter the number of pulses per revolution of the measuring
shaft; used with RPM rate type.
Enter the scaling value to convert pulse input signals into
engineering units. For:

* Pulses per second, set to 0.016667.

* Pulses per minute, set to 1.0 (default).

* Pulses per hour, set to 60.0

4 Continue to select tagnames and specify settings as needed.

5 Click OK to save your changes.
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Adding a Tricon Thermocouple Module

This procedure explains how to specify the type of Tricon thermocouple module, which must
match the module that is installed in the system. Because these modules come in a variety of
configurations, select carefully. For more information, see the Tricon Planning and Installation

Guide.

Procedure

1 Expand the Controller tree, click Configuration, and expand Hardware Allocation.

2 Expand the chassis where the module is installed, double-click the thermocouple
module slot, and then click Insert.

Insert Module

&)

Model |Descripti0n |F‘0ints |
706 8N Mor-lzol Thermocouple Input TypeJ daC 32 points 32 ~
I70BAALAM Mon-lsol Themocouple Input Type J daF 32 points 32
I70BAALAM Mon-lzol Themocouple Input Type K dgC 32 points 32

I70BAA AN Mar-lzol Thermocouple Input Type K. dgF 32 paints 32

I70BA A Mor-lzol Thermocouple Input Type T dgC 32 points 32

3706 BN Mor-lzol Thermocouple Input Type T dgF 32 points 32

3708/E/EN Enh lzol Themocouple Input Type E dgC DnS., 16 points 16
J708/E/EN Enh lzal Themocouple Input Type E dgC UpS, 16 points 16
3708/EAEM Enh lzal Themocouple Input Type E dgF DnS, 18 points 16
3708/EAEM Enh lzal Themocouple Input Type E dgF UpS. 16 points 16
3708/E/EN Enh lzal Themiocouple Input Type J dgC DnS., 16 paints 16
3708/E/EN Enh lzol Themocouple Input Type J dgC UpS. 16 points 16
3708/E/EN Enh lzol Themocouple Input Type J doF DnS. 16 points 16
3708/E/EN Enh lzol Themocouple Input Type J doF UpS. 16 points 16
J708/E/EN Enh [zal Themocouple Input Type K dgC DnS, 16 points 16 hd

Ok | Cancel | Help |

3 From the module list, select the type of thermocouple module installed in the Tricon, as
indicated by these properties.

Property Description

Model 3706/ A/ AN or 3708/E/EN

TypeE ], K, T Specifies the thermocouple type installed.
For 3706, J, K, or T.
For 3708, E, J, K, or T.

Degree conversion

UpS (upscale)
DnS (downscale)

Points

dgC is converted to Celsius.dgF is converted to Fahrenheit.

Specifies value returned if voltage is out-of-range, or burnout occurs.
* Upscale returns +32,767.
¢ Downscale returns -32,767.

For model 3708E only.

For model 3706, 32 points.
For model 3708, 16 points.

4 Click the type of module installed in the controller, and click OK. There are no other

properties to specify.
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Trident Hardware Allocation

This section explains how to configure the hardware allocation for a Trident controller. Topics
include:

* Specifying Trident MP Module Properties on page 192

* Displaying Trident MP Attribute Properties on page 193
* Inserting Trident Modules on page 194

* Removing Trident Modules on page 195

Specifying Trident MP Module Properties

This procedure explains how to specify properties on the Trident MP Module tab. The
properties that are displayed vary depending on the module.

Procedure
1 On the Controller tree, double-click Configuration.

2 On the Configuration tree, open the Hardware Allocation node, and then double-click
an MP.

The Item Properties dialog box appears.

[P1R] (Module fPoints fatributes

P 3101 - Main Proceszor

Model: |3‘I 01 - Main Processor ﬂ

D e=zcription; |

Mode Hame: TRIMODEZS  Mode:28 Adapter1 Pork:Left

Sn:a[n T]imE: 200 f*+ Remote Access to Aliased Tagnames
mz]:

" Remate Access to All Tagnames

[ i

3 Specify these properties on the Module tab.

Property Action

Model Select the model used in the physical system.
Description Enter a description, if desired.

Node Name Displays the node name and number.

Scan Time Displays the scan time, if it has been specified.

TriStation 1131 Developer’s Guide, v4.1



Trident Hardware Allocation 193

4
Note

Property Action

Remote Access to Aliased  Select to have remote access only to aliased tagnames.
Tagnames

Remote Access to All Select to have remote access to all aliased tagnames.
Tagnames
Setup Click to specify properties for operating parameters, network

ports, and serial ports.

Click Confirm to save your changes.

You cannot specify point properties for a Trident MP.

Displaying Trident MP Attribute Properties

This procedure explains how to display MP attribute properties (status and control attributes).

Procedure
1 On the Controller tree, double-click Configuration.
2 On the Configuration tree, open the Hardware Allocation node, and then double-click
an MP. The Item Properties dialog box appears.
3 Click the Attributes tab.

Item Properties @

[@] 2] (Mocuie Ypairts [ Attributes )

Tag Mame | Type | Location | Descr #
£ Systern. TMR BOOL  [BR.OOOT

52 Systemn. GE_DIAL BOOL  [BR.OOOZ2

£ Systemn. GE_SINGLE BOOL  [BR.OOO3

£ Systern MO_FLTS BOOL  [BR.0OO4

52 Systern MO_ACTIVE_FLTS BOOL  [BR.0OOS

£ Systern. POWER_UIP BOOL  [BR.OOOS

52 System FIRST_SCAM BOOL  [BR.OOTO b
£ >

These properties are displayed on the Attributes tab.

Property Description

Tagname The name of the status or control attribute.
Data Type The data type.

Location The memory location for the attribute.
Description The description of the attribute.
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Inserting Trident Modules

This procedure explains how to insert Trident modules in a configuration.

If a Trident Communication Module (CM) is added to a configuration after the application has
been downloaded to the controller, you must use the Download All command to download the

change.
Procedure

1 On the Controller tree,
double-click Configuration.

2 On the Configuration tree,
open the Hardware Allocation
node, and then click the MP
slot.

3  On the Tools menu, click
Insert Module. The Insert
Module dialog box appears.

4 Select the type of module you
want to add to the
configuration, and click OK.
The mouse pointer changes to
look like this: \:E

5

-

Insert Module

X

todel |Des-:ri|:-ti-:n |F‘oints |
HERI| Trdent Commurication Modulz 1]
3301 24 Digital Input Module 32Pts 32

3351 24 Analog Input Module 32Pts 32

3381 Pulse Input Module EPts 5

340 249DC Digital Output Module 18Pt 16

3451 24 Felay Dutput Module 32Pts 32

3431 Analog Output, 4Pts 0 - 20ma 4

3482 Analog Output, 2 Pts 0-20ma. 2 Ptz 0-40ma 4

ak. | Cancel |

Help |

Click on the configuration pane to add the module to the configuration.

b TriStation Communication
+- [l Memom Allocation
--HA Hardware Allacation
- [ MPAOFI
[ CoOw: CH
[ 0.0 Diz3m_o1_01
B 01.02 DO3401_07_02
+-3 Status Attibutes

Configuration
pane

Module being
added

6 Configure the module using the instructions specific to that module:

* Configuring a Trident PI Module on page 195

* Trident Communication Configuration on page 216
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Removing Trident Modules

This procedure explains how to remove modules from a Trident configuration.

If a Trident Communication Module (CM) is removed from a configuration after the application
has been downloaded to the controller, you must use the Download All command to download
the change.

Procedure
1 On the Controller tree, double-click Configuration.
2  On the Configuration tree, click Hardware Allocation.

3 On the configuration pane, click the icon that represents the module, and then press the
Delete key.

Configuring a Trident Pl Module

This procedure explains how to configure a Trident PI module, which is used for speed and
RPM inputs. Each point can be independently configured.

Procedure
1 On the Controller tree, double-click Configuration.

2 On the Configuration tree, expand the Hardware Allocation node, and then expand the
MP node the PI module is installed in.

3 Double-click the PI module, and then click Setup.

Pulse Input Setup @Elﬂ

Field Power
{* Field Pawer Abzent
" Field Pawer Present

=

Paint Configuration

T agname | Location | Properties

{not yet narmed-1 01.03.01 SPEED; Triggenng Mode=Rizsing Edae; NumGearT eeth(z)=1;
{hot yet named-1} 01.03.02 SPEED: Triggeting Mode=Rising Edge; MumGearT eeth(z)=1;
{hat yet named-1} 01.03.03 SPEED:; Triggering Mode=Rizing Edge; MumGearT eeth(z)=1;
{not yet narmed-1} 01.03.04 SPEED; Triggenng Mode=Rizsing Edae; NumGearT eeth(sz)=1;
{hot yet named-1} 01.03.05 SPEED: Triggeting Mode=Rising Edge; MumGearT eeth(z)=1;
{hat yet named-1} 01.03.06 SPEED:; Triggering Mode=Rizing Edge; MumGearT eeth(z)=1;

. >
Point Options
Rate Type Triggering Mods Murnber of Gear Teeth: [1
+ Spesd {* Rizing Edge
~ RPM £ Faling Edgs Scale Factar: '1—

oK | Cancel | Help |

4 Select the tagname to be configured, and then specify these properties in the Pulse Input
Setup dialog box.
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Property

Action

Field Power

Field Maximum Power

Field Minimum Power

Rate Type

Triggering Mode
Number of Gear Teeth

Scale Factor

Select Field Power Present if the installed system has field power
connected to the Pulse Input Baseplate. The default in Field Power
Absent.

Enter the maximum range for field power in volts. The default is
33 volts.

Enter the minimum range for field power in volts. The default is 0
volts.

Select Speed or RPM to specify the type of rate applied to pulse
input signals.

Select Rising Edge or Falling Edge depending on the installation.

Enter the number of gear teeth that are counted in each revolution.
The PI Point Options property must be specified as RPM to enable
this property.
Specifies how to convert pulse input signals into engineering units.
For:

Pulses per second, set to 0.016667.

Pulses per minute, set to 1.0 (default).

Pulses per hour, set to 60.0

5 Continue to select tagnames and specify settings as needed.

6 Click OK to save your changes.
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Tricon Communication Configuration

This section explains how to configure Tricon communication modules for communication with
external devices. For information on connecting a TriStation PC to a Triconex controller, see
TriStation PC Setup on page 242.

Topics include:

Specifying the Tricon Default Connection on page 197

Configuring Tricon ACM Ports on page 199
Configuring Tricon NCM Ports on page 203
Configuring Tricon EICM Ports on page 201
Configuring Tricon NCM Ports on page 203
Configuring Tricon SMM Ports on page 204
Configuring TCM Ports on page 205

Specifying the Tricon Default Connection

This procedure explains how to specify the default connection setting in the Connect To dialog
box, which appears when you establish communication between a TriStation PC and a

controller. The connection setting — Network or Serial Connection—is an initial setting and can
be changed when you use the Connect command.

Procedure

1 Expand the Configuration tree, double-click Configuration, and then click TriStation
Communication.

L TriStation Communication

Select Connections

TriStation can communicate with the controller over a network. or gerial port connection. A
network, connection requires an MC or TCM module. A serial connection requires an
EICH or TCM module. ‘which connections will you be using?

¥ Metwark Connection

Metwork Connection Setup

Mode Mumber: B J IP Address: 206 . 32 0216 . 26

Mode Mame:  |[TRINODEDS

TriStation UDP Port Murnber: 1802

Mode Mumber:  The number specified by the switches on the communication module.
IP Address: The interet protocol address of the module (e.g. 192.168.1.1).
Mode Mame:  Any alphanumeric name up to 20 characters.

TriStation PC
. . ’—_| The port on the PC that will be
Serial Port: | COM1 h connected to the controller.
Baud Rate: [9500 -

Default Connection

‘wihen you connect ta the contraller, which connection would you like to use as the
default?

* Metwark Cannection ™ Serial Cannection
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2 Specity these properties on the TriStation Communication screen.

Property Action

Select Connections  If using ACM or NCM select the Network Connection check box.
If using EICM, select the Serial Connection check box.
If using TCM, select the Network Connection check box, the Serial
Connection check box, or both.

Node Number For a network connection, enter the node number. Click the browse
button to select the node from a list.

Node Name For a network connection, enter the node name.
UDP Base Port Enter the UDP port to use for the TriStation connection. The default is
Number 1502.
Available only when a TCM is installed.
IP Address For a network connection, enter the IP address.
Serial Port For a serial connection, select the TriStation PC port that is connected

to the controller.

Baud Rate Select the data transmission speed. The default is 9600.
Available only when a TCM is installed.

Default Connection  If only one Selected Connection is checked, the default connection is
set based on it.

If both network and serial connections are set, you must specify the
default connection setting.

3 To complete the connection, you must configure a Tricon ACM, EICM, NCM, or TCM
module.

TriStation 1131 Developer’s Guide, v4.1



Tricon Communication Configuration

199

Configuring Tricon ACM Ports

This procedure explains how to configure ports on a Tricon ACM, which support these
connections:

On NET 1, a network connection to a Foxboro Intelligent Automation (I/ A) Series DCS

On NET 1, time synchronization with a Foxboro Intelligent Automation (I/A) Series

DCS

On NET 2, a network connection to a TriStation PC or other network devices

On NET 2, time synchronization with the Tricon master node

You can install primary and redundant ACM modules in either chassis 1 or chassis 2.

Procedure

1

Expand the Controller tree, double-click Configuration, and expand Hardware

Allocation.

2 Double-click the ACM slot, and then click Setup.

ACM Setup

Metl - ACM Connection
SOE Block: |1

Mete - Left Slat [Metwark. Connection]

+ Used " Mot Uszed
Frivilege: & ReadOnly ¢ Readwiite
IP &ddress:

|c|
IP Subnet Maszk [hex):
|unuununu

Default Gateway IP Address:
|u

Privilege: * Read O Read/Mwiite

v Redundant mode

Mete - Right Slot [Metwark Connection)
* lszed " Mot Used
Frivilege: © Read Only O Readfwite

IP &ddress:
|D

IP Subnet Mask [hex]:
|nunuunun

Default Gateway IP Address:
|n

* OnMNetl enable time synchronization with external source
™ On Net2 enable time synchronization with Tricon Master Node

" Mone
0K |

Cancel |

Help

X]

3 For a NET 1 connection, specify these properties on the ACM Setup screen.

Property Action

SOE Block Name If using SOE, specify the block number.

Privilege Specify Read/Write to allow external devices to read and write
points. The default is Read.

Redundant Mode Select the check box to specify that a redundant ACM is installed.

Time Synchronization

Select On NET 1 enable time synchronization with external source

to allow time synchronization with the I/ A DCS.
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4 For a NET 2 connection, specify these properties on the ACM Setup screen.

Property Action

Redundant Mode Select the check box to specify that a redundant module is installed.

Used/Not Used Select Used to specify the slots that have an installed ACM module.
To enable the right slot, select the Redundant Mode check box
(above).

Privilege Specify Read/Write to allow external devices to read and write
points. The default is Read.

IP Address If using a default IP address, leave blank.
If not, enter the IP address that identifies the controller on the
network. This must be the same IP address as entered on the
TriStation Communication screen (see Specifying the Tricon
Default Connection on page 197).

IP Subnet Mask If the controller is on a subnet, enter the subnet address.

Default Gateway IP If needed, enter an IP address to be used as the default for a

Address gateway.

Time Synchronization

Select NET 2 to enable time synchronization with the Tricon Master
controller.

5 Click OK to save your changes.

Configuring Tricon HIM Ports

This procedure explains how to configure ports on a Tricon HIM, which supports a connection
between a Tricon controller and a Honeywell control system.

Procedure

1 Expand the Controller tree, double-click
Configuration, and expand Hardware
Allocation. Double-click the HIM slot, and

then click Setup.

2 Specify these properties on the HIM Setup

"HIM Setup Eﬁl-

Baze Address: 5
|47

MHumber of Extended Block :

screen. 0K | Cancel | Help
Property Action
Base Enter a number between 5 and 31 to specify the block address for the
AddressBase HIM based on the Data Hiway memory map. The default is 5.
Address
Number of Enter a number which identifies a pair of HIM blocks consisting of a base

Extended Block block and a secondary block (which is offset from the 6-bit block address
by 32). The default is 4.

3 Click OK to save your changes.
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Configuring Tricon EICM Ports

This procedure explains how to configure ports on a Tricon EICM, which supports these serial
connections:

* To a TriStation PC using TriStation 1131 protocol
* To an external device using Modbus protocol (master, slave, and master/slave)
* To a Centronics printer

You can install an EICM module in either chassis 1 or the first expansion chassis.

Procedure

1 Expand the Controller tree, double-click Configuration, and expand Hardware
Allocation.

2 Double-click the EICM slot, and then click Setup.

EICM Setup X
Fort Selection Fart Configuration Dptions
& Pt Protocol: [MODEUG MASTER SLAVE  w|  SlaveAddiess | 0
© Pot 2 Baud Rate
 Pot3 {7 19200 = 900 € 4800 O 2400 ¢ 1200
© Portd Drata Bits Stop Bits
~ Pots * B Bits - * 1Bt ( 2Bits
© PotE Farity Handshake
Pt 7 i+ Odd " Even (" Mone * Mane ( Hardware
~ Porti Maodbuz Hanas
Pt g Minimum b aximum ,7
" Part10 |D |32?B?
Get Defaults Ok | Cancel | Help |

3 Specify these properties in the EICM Setup dialog box.

Property Action

Port Selection For TriStation 1131 or Modbus communication, select ports 1-4 or
6-9. For a printer connection, select ports 5 or 10.

Protocol For TriStation 1131, select TriStation.
For Modbus, select the specific Modbus protocol.

Modbus Slave Address Enter the number of the slave address, which can be 1-247.

Only available with Modbus slave and Modbus slave/master
protocols.

Baud Rate Select the rate, which must be the same as other slaves on the
network. The default is 9600.

The total rate for all four ports must be less than or equal to 57,600.
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Property Action

Data Bits Set as needed; must be the same as other Modbus slaves.
Modbus slave can use 7 or 8 bits.
Modbus master and master/slave must use 8 bits.

Stop Bits Select either 1 Bit or 2 Bits to specify whether to send 1 or 2 bits to

indicate that the transmission of a byte of data is complete.
Parity Must use the same setting as other Modbus slaves.
Handshake If set to Hardware, see Setting Signal Delays for Tricon EICM on

Modbus (Minimum
and Maximum) Range

Rows and Columns

SOE Block Name

page 422.

Set minimum between 0 and 32767; maximum between 1 and
32767.

Type the number of characters for the printer; only available with
port 5 and 10. Rows can be 0-255; columns can be 0-255.

The SOE block name. Reserved for future use.

4 Click OK to save your changes.
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Configuring Tricon NCM Ports

This procedure explains how to configure ports on a Tricon NCM, which supports these
connections:

*  OnNET 1, a network connection to other Triconex controllers using the Peer-to-Peer
protocol and Triconex Time Synchronization

e  On NET 2, a network connection to a TriStation PC or other external devices

* Serial connection between a Tricon NCMG module and a Global Positioning System
(GPS) interface

You can install a primary and redundant module in one logical slot.

Procedure

1 Expand the Controller tree, double-click Configuration, and expand Hardware Allocation.

2 Double-click the NCM slot, and then click Setup.

r n
NCM Setup X
Left Slat Right Slot
* Instaled " Matinstalled % Ingtalled ¢ Mot installed
Metl Port Met! Port
tode: PEER-to-PEER Mode: PEER-to-PEER
Met2 Port Met2 Port
Maode: OPEM METWORK Maode: OPEM METWODRK
Privilege: ¢ Read + Readwrite Privilege: ™ Fead * Read/write
IP Address: IP Address:
™ Global Positioning Systern Installad ™ Global Positiohing Systern Installed
[™ On Metl enable time synchronization with Tricon Master Node
0K, | Cancel | Help |

3 Specity these properties in the NCM Setup dialog box.

Property Action

Installed /Not Installed Select to indicate which slots have modules installed. Available
for the right slot only when the module is installed in a
redundant (non-COM) slot.

Privilege Select Read or Read/Write.

IP Address Enter the IP address for the NCM.
Select the check box to synchronize time with a GPS. The default
is cleared.

Time Synchronization Select the check box to synchronize time with the Tricon master

node. The default is cleared.

4 Click OK to save your changes.
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Configuring Tricon SMM Ports

This procedure explains how to configure ports on a Tricon Safety Manager Module (SMM),
which supports a connection between a Tricon controller and a Honeywell Universal Control
Network (UCN).

Procedure

1 Expand the Controller tree, double-click Configuration, and expand Hardware
Allocation.

2 Double-click the SMM slot, and then click Setup.

r &l

SMM Setup X

UCH Made Mumber: |1 SOE Black : 15

Options

[ Prohibit 'rites
[ Enable UCH Test Mode

| Enable ime synchronization with external source

k. | Cancel Help

3 Specify these properties in the SMM Setup dialog box.

Property Action

UCN Node Number Enter the UCN node number.

SOE Block Enter 15 or 16, which are Modified External blocks reserved for
the SMM.
Prohibit Writes Select the check box to prevent Honeywell workstations from

writing to memory and output points. The default is cleared.

Enable UCN Test Should only be selected if requested by Honeywell factory test
Mode personnel. The default is cleared.

Time Synchronization  Select the check box to enable time synchronization with the UCN.
The default is cleared.

4 C(lick OK to save your changes.
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Configuring TCM Ports

Note The information and procedures in this section apply only to model 4351A and 4352A
TCMs. If you have an older model 4351 or 4352 TCM installed in your system, please see
Appendix C, TCM Model 4351 /4352 Configuration.

A single Tricon v10 system3 supports a maximum of four TCMs, which must reside in two
logical slots. You cannot mix model 4351A/4352A TCMs and 4351/4352 TCMs in the same
system, even if they are installed in different chassis. See the Planning and Installation Guide for
Tricon v9-v10 Systems for detailed TCM installation guidelines.

TCM models 4351A (Copper)/4352A (Fiber) support the following protocols on network and

serial ports.

Protocol Network Ports Serial Ports
TriStation NET 1, NET 2 Port 4
TSAA (UDP/IP) NET 1, NET 2 —a
Peer-to-Peer (UDP/IP) NET 1, NET 2 -
Peer-to-Peer (DLC) NET 1 -
Modbus Slave (ASCII or RTU) — Any port
Modbus Master (RTU) — Any port
Modbus Master or Slave (TCP) NET 1, NET 2 —
GPS Time Synchronization — Port 1
Triconex Time Synchronization via DLC NET 1 —
Triconex Time Synchronization via UDP/IP NET 1, NET 2 —
SNTP Triconex Time Synchronization NET 1, NET 2 —
Network Printing using Jet Direct NET 1, NET 2 —

a. — means the protocol is not available on this port.

To configure specific types of ports, see these topics:

For additional information on configuring the TCM, see these topics:

Configuring TCM Network Ports on page 206
Configuring TCM Serial Ports on page 208
Configuring TCM Peer-To-Peer Ports on page 210
Configuring TCM Modbus TCP Ports on page 212
Configuring TCM Routing on page 214

Tricon Time Synchronization on page 224 for instructions on configuring the TCM to

synchronize time.

3. TCMs can be installed only in Tricon v10.x systems. They cannot be installed in Tricon v9.x or earlier
systems.
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* Controlling Access to the TCM on page 267 for instructions on controlling access to the
TCM on a per-client level.

* Configuring a Tricon TCM Port for Printing on page 278 for instructions on configuring
the TCM for use with a printer.

Note Once TCM ports have been configured, but prior to downloading the configuration to the

controller, you can change the existing TCM model to a different model TCM without
losing your port settings (see Inserting and Removing Tricon Modules on page 186).
Note that you can switch only from a 4351A to a 4352A, or vice-versa; you cannot switch
from a 4351A or 4352A to a 4351 or 4352.

However, once the configuration has been downloaded to the controller, you cannot
change the TCM model installed in the Tricon without downloading a new
configuration.

Configuring TCM Network Ports

This procedure explains how to configure network ports on a Tricon TCM.

Procedure

1 Expand the Controller tree, double-click Configuration, and expand Hardware
Allocation.

2 Double-click the slot where the TCM module is installed and then click Setup.
The Enhanced TCM Setup dialog box appears.

Enhanced TCM Setup &

Hetwark l Time Sync] Serial Ports] Peer-to-Peer] Modbus TEIF'] Printer] Houting] Acocess List]

Slot Selection
 Left Slat " Mot Installed * |nstalled
{* Right 5lot - MET 1 r MET 2
Transceiver Mode: Transceiver Mode:
|Aut0-Negotiate j |Aut0-Negotiate j
IP Address: IP Address:
192 168 . 0 . B 192 0168 . 1 . B

IP Subnet Mask: IP Subnet Mask:

285 286 02850 0

Drefault Gateway |P Address:
o . 0. 0.0

UDP Ports Configuration

285 286 02850 0

Drefault Gateway |P Address:
o . 0. 0.0

UDP Ports Configuration

TriStation TriStation

Part Mumnber: ] Part Mumnber: 1502
TSA4 TSA4

Port Mumber: il Port Mumber: 1500
Port write Enabled r Port write Enabled r

=]

Cancel

Help

3 Specify these properties on the Network tab.
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Note

Property

Action

Slot Selection

Not Installed,
Installed

Transceiver Mode

IP Address

IP Subnet Mask
Default Gateway IP
Address

TriStation Port

Number

TSAA Port Number

Port Write Enabled

Select the slot where the TCM module you want to configure is
installed.

Click Installed to enable configuration of the module. Clicking Not
Installed resets all options to their default state and makes them
unavailable for configuration. The default is Not Installed.

Select the communication mode. The default is Auto-Negotiate.

If you have a model 4352A TCM with fiber connectors, you must
select 100 Mbps as the communication mode. The 4352A module
cannot connect at 10 Mbps.

Enter the IP Address for the port. NET 1 and NET 2 cannot use the
same IP address.
The default values are:
e NET 1: 192.168.0.x
* NET 2: 192.168.1.x
where x is the node number.

If needed, enter the IP address for the subnet. The default is
255.255.255.0.

If needed, enter the IP address for the default gateway. The default is
0.0.0.0.

Enter the UDP port to use for the TriStation connection. The default is
1502. See UDP Base Port Number on page 438 for additional
information.

Enter the UDP port to use for TSAA connections, including DDE
Server, SOE Recorder, and OPC Server. The default is 1500. See UDP
Base Port Number on page 438 for additional information.

Select this check box if you want to allow TSAA writes to this port.
Applies to all TSAA connections on this port. The default is cleared
(the port is read-only).

Click OK to save your changes.

Changes to TCM IP addresses are not effective until the existing connection is closed and
a new connection is opened. Once a connection is opened, it remains open until you
close it, even if the IP address is changed via a download change operation.
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Configuring TCM Serial Ports

This procedure explains how to configure serial ports on a Tricon TCM.

Procedure

1 Expand the Controller tree, double-click Configuration, and expand Hardware
Allocation.

2 Double-click the slot where the TCM module is installed and then click Setup.
The Enhanced TCM Setup dialog box appears.
3 Click the Serial Ports tab.

=

Enhanced TCM Setup g|
Network] Time Sync  Senal Ports l Peer-to-Peer] Modbus TEIF'] Printer] Houting] Access List]
Port Selection Port Configuration O ptions
Pratacal Port Wwiite Enabled [
r Left Slot— =
Modbus Slave Addess: |1
+ 1
2 " 1200 " 2400 " 4800 (+ 9500
3 13200 ™ 38400 ™ 57800 " 115200
4 [rata Bits Stop Bitz
{+ 0 + 1Bit  2Bits
Parity
" Mone + Odd " Even " Mak 7 Space
r Right Slatq Tranzceiver Mode Handzhake
o " R5485 * Mone
(+ R5232 " Hardware
2
3 & r r 7
]
FF Ordering Modbus Range
" High 16 Bits First * Low 16 Bits First Mir: [
Master Logical Port: M | 32767
QK | Cancel Help
4 Specify these properties.
Property Action
Port Selection Click the port to be configured. Ports can be configured only for a
slot with an installed module.
Port Write Enabled Available only if Modbus Slave (ASCII or RTU) is selected as the

communication protocol. Select this check box if you want to
allow Modbus writes to this slave port. The default is cleared (the
port is read-only).
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Note

Property Action
Protocol Select the communication protocol for the port:
* All ports can use Modbus Master, Modbus Slave ASCII,
Modbus Slave RTU.
* Only port 1 can use GPS. This port is automatically configured
for GPS when you enable time synchronization. See Using a
Tricon TCM to Synchronize Time on page 229.
* Only port 4 can use TriStation.
Modbus Slave Address  If you selected Modbus Slave RTU or ASCII, enter the number of
the Modbus slave device. The default is 1.
Baud Rate Enter the communication rate for the port. The default is 9600.
Data Bits Select 8 or 7 bits. The default is 8. Available only with Modbus
Slave ASCII.
Stop Bits Select 1 or 2 bits. The default is 1 bit.
Parity Select the type of parity for the port. The default is Odd.

Transceiver Mode

Handshake

Termination Options

FP Ordering

Modbus (Minimum and
Maximum) Range

Master Logical Port

Select RS-485 or RS-232. The default is RS232. On port 4 when
TriStation is selected as the protocol, R5-485 is not available.

Select None or Hardware; the default is None.

Select the type of termination used with cables. Only available
with RS-485 Transceiver Mode. The default is None.

Select the order to be used with floating point numbers. The
default is Low 16 Bits First.

Enter the minimum and maximum values to be used for the
Modbus data range. The default minimum is 0. The default
maximum is 32,767.

Enter the port number that the TCM will use in Modbus Master
functions to access the port. Only available for Modbus Master.

Click OK to save your changes.

Even if port 4 is set to Not Configured (the default value), it can still be used to connect
to the Tricon via TriStation. This is useful when you are unable to connect via a network
connection.
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Configuring TCM Peer-To-Peer Ports

This procedure explains how to configure the I addresses for controllers communicating on a
Peer-to-Peer network through a Tricon TCM.

Procedure

1 Expand the Controller tree, double-click Configuration, and expand Hardware

Allocation.

2 Double-click the slot where the TCM module is installed and then click Setup.
The Enhanced TCM Setup dialog box appears.
3 Click the Peer-to-Peer tab.

=

Enhanced TCM Setup

Network] Time Sync] Serial Ports  Peerto-Peer l Modbus TEIF'] Printer] Houting] Access List]

Slot Selection Peer-to-Peer Configuration

X

* Left Slat
=1 Mode 02: 0.0.0.0

Right Stat Node 03 0.0.0.0
Node 04: 0.0.0.0
Node 05 0.0.0.0
Nade 07 0.0.0.0
Nods 08 0.0.0.0
Node 03 0.0.0.0
Node 10: 0.0.0.0
Node 11: 0.0.0.0
Nods 12 0.0.0.0
Node 13 0.0.0.0
Node 14: 0.0.0.0
Node 15 0.0.0.0
Node 16 0.0.0.0
Node 17: 0.0.0.0
Nods 18: 0.0.0.0
<

‘ortf=1503 .
= et - Mode 01 Settings -
Portit=1503 Mete
Portit=1503 Mete - .
Porti=1503 ety Destination UDP Part: 1503
Portit=1503 Mete
Portf=1503 Mety Network: (+ MET1  MNET2
Portit=1503 Mete
Portti=1503 Neke 1Pt
Portf=1503 Mete o.0.0.0
Portit=1503 Mete
Portit=1503 Mete
Portit=1503 Mete
Portit=1503 Mety Update
Portit=1503 Mete
Portit=1503 Mete
Portf=1503 Met: ¥

= 2 Reset Al

UDP Base Port Mumber Configuration

MWET 1: 1503 NETZ: |0

Iv Enable Communication with Tricon Y8 and %9 Peer to Peer Systems

QK | Cancel | Help |

4 Under Slot Selection, select the module (slot) you want to configure Peer-to-Peer ports for.

5 Select a node (controller), and specify these properties.

Property Action

Destination UDP Port Enter the UDP port number for each controller to be
communicated with on the Peer-to-Peer network. This must be
the same number that the controller uses as its UDP Base Port
Number.

Network Click the network port that the selected node is connected to. The
default is NET 1.

IP Address Enter the IP address for the controller.

6 Click Update to apply the new settings for the selected node.

TriStation 1131 Developer’s Guide, v4.1



Tricon Communication Configuration 211

7 Repeat steps 4 through 6 for each node to be included in the network.

Note If necessary, click Reset All to reset all node settings for the selected slot to their
default, unconfigured state.

8 Onceall nodes have been configured, specify these properties (applicable to all nodes on
the Peer-to-Peer network).

Property Action

UDP Base Port Number  For each network port, enter the UDP base port number for the
controller. Enter 0 to disable Peer-to-Peer over UDP/IP on the
network.

The default is 1503 on NET 1 (meaning Peer-to-Peer is enabled on
NET 1) and 0 on NET 2 (meaning Peer-to-Peer is disabled on NET
2). UDP port numbers must be unique. See UDP Base Port
Number on page 438 for reserved values.

Enable Communication  Select the check box to enable communication with Tricon version
with Tricon V8 and V9 8 and 9 systems. The default is cleared. Available only for a
Peer-to-Peer Systems module installed in the left slot.

9 Click OK to save your changes.

TriStation 1131 Developer’s Guide, v4.1



212 Chapter 3 Controller Configuration

Configuring TCM Modbus TCP Ports

This procedure explains how to configure Modbus TCP ports on a Tricon TCM, which enables
Modbus communication through network ports.

Procedure

1 Expand the Controller tree, double-click Configuration, and expand Hardware
Allocation.

2 Double-click the slot where the TCM module is installed and then click Setup.
The Enhanced TCM Setup dialog box appears.

B

Enhanced TCM Setup g|

Network] Time Sync] Serial Ports] Peerto-Pesr  Modbus TCP l Printer] Houting] Access List]

Slot Selection Modbus TCF Configuration Options

 Part Setting

Part 5 election:

 Left Slat Pratacal:
B Part Murmber 1 :
Right Slat Port Number 2 MODBUS TCP SLAVE NET |
Part Mumber 3 .
Port Mumber 4 Port wiite Enabled [
Part Mumber 5 ;
Part Murmber B Master Logical Port:
Part Mumber 7 .
Part Number 8 TCP Port Mumber: 502
Port Mumber 9
Psimﬂmb:m Metwork: " MET1 & MET2
Part Mumber 11 IP Address:
Part Murnber 12
Part Murnber 13 o.o0.0.10
Part Murnber 14 FP Ordering
Part Murnber 15 oo o
High 16 Bitz First
Port Mumber 16
ot et (+ Low 16 Bits First
Modbus Range
Mir: |0
Mau: | 32767

QK | Cancel Help

3 Click the Modbus TCP tab.
4 Under Slot Selection, select the module (slot) you want to configure Modbus TCP ports for.
5 Select a port and specify these properties.

Property Action

Protocol Select the communication protocol for the port. Options include
Modbus TCP Master and Modbus TCP Slave Net.

Port Write Enabled Available only if Modbus TCP Slave is selected as the
communication protocol. Select this check box if you want to allow
Modbus writes to this slave port. The default is cleared (the port is
read-only).

Master Logical Port Enter the number of the Modbus Master node. Available only with
Modbus TCP Master protocol.

TCP Port Number Enter the number for the TCP port. The default is 502.

TriStation 1131 Developer’s Guide, v4.1



Tricon Communication Configuration 213

Property

Action

Network

IP Address

FP Ordering

Modbus (Minimum
and Maximum) Range

Click the network that the selected port is connected to. The default
is NET 2.

If the port uses Modbus Master protocol, enter the IP address of the
slave node.
If the port uses Modbus Slave protocol, enter either of these:

* To accept communication from any Modbus Master, leave the
IP address as 0.0.0.0.

* To accept communication only from a defined Modbus Master,
enter the specific master IP address.

Select the ordering to use for floating point numbers. The default is
Low 16 Bits First.

Enter the minimum and maximum for the modbus data range.
Available only with Modbus TCP Slave Net.

6 Click OK to save your changes.
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Configuring TCM Routing

This procedure explains how to configure routing on a Tricon TCM. Up to 10 different routes
can be configured for each network; each slot (module) has two networks (NET 1 and NET 2).

Procedure

1 Expand the Controller tree, double-click Configuration, and expand Hardware
Allocation.

2 Double-click the slot where the TCM module is installed and then click Setup.
The Enhanced TCM Setup dialog box appears.

_1

Enhanced TCM Setup g|

Network] Time Sync] Serial Ports] Peer-to-Peer] Modbus TEIF'] Printer  Fouting lAccess List]

Slot Selection Metwork Selection Fiouting Configuration

& Left Slot o NET1 Drestination #07 - 5.0 - Gate 0.0.0.

. Destination #02 - 1P = 0.0.0.0 - Subr 5.0 - Gateway: 0.0.0.0
£ RightSlat || | £ NET 2 Destination #03 - IP = 0.0.0.0 - Subnet: 255.255.255.0 - Gateway: 0.0.0.
Destination #04 - |P = 0.0.0.0 - Subnet: 255,265, 255.0 - Gateway: 0.0.0.1
Destination #05 - |P = 0.0.0.0 - Subnet: 255,265, 255.0 - Gateway: 0.0.0.1
Drestination #0E - |P = 0.0.0.0 - Subnet: 255,265, 255.0 - Gateway: 0.0.0.1
Destination #07 - |P = 0.0.0.0 - Subnet: 255.265.255.0 - Gateway: 0.0.0.1
Drestination #08 - |P = 0.0.0.0 - Subnet: 255,265, 255.0 - Gateway: 0.0.0.1
Drestination #09 - |P = 0.0.0.0 - Subnet: 255,265, 255.0 - Gateway: 0.0.0.1
Destination #10 - |P = 0.0.0.0 - Subnet: 255,265, 255.0 - Gateway: 0.0.0.1

< *

Destination P Address: - Destination #01 Settings -
o.o0.0.0

Destination IP Subnet Mask:

285 0285 0285 . 0 Update Destination

Destination Gateway |P Address:
o.o0.0.0

Reset &l |

3 Click the Routing tab.
4 Select the module (slot) you want to configure routing for.
5 Select the network (NET 1 or NET 2) you want to configure routing for.
6 Select a destination route and then specify these properties.
Property Action
Destination IP Enter the IP address which is used if the controller is not on the same
Address subnet as other devices.
Destination IP Enter the IP address of the subnet mask.
Subnet Mask

If the gateway address is on NET 2, then the subnet mask must be the
same as the NET 2 subnet mask defined on the Network tab. If the
gateway address is on NET 1, then the subnet mask must be the same as
the NET 1 subnet mask defined on the Network tab. See Configuring
TCM Network Ports on page 206.
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Property Action

Destination Enter the IP address of the gateway to which the controller is connected.
Gateway IP The gateway address must always be on NET 1 or NET 2.

Address

7 Click Update Destination to apply the settings.

Note If necessary, click Reset All to change all destination settings for the selected slot
to their default, unconfigured state.

8 C(lick OK to save your changes.

TriStation 1131 Developer’s Guide, v4.1



216 Chapter 3 Controller Configuration

Trident Communication Configuration

This section explains how to configure Trident communication modules for communication
with external devices. For information on connecting a TriStation PC to a Triconex controller,
see TriStation PC Setup on page 242. Topics include:

* Specifying the Trident Default Connection on page 216
* Configuring Trident MP Network Ports on page 218

* Configuring Trident MP Serial Ports on page 219

* Configuring Trident CM Network Ports on page 220

* Configuring Trident CM Serial Ports on page 221

* Configuring Trident CM Routing on page 223

See Trident Printing on page 280 for instructions on configuring the Trident for use with a

printer.

Specifying the Trident Default Connection

This procedure explains how to specify the default connection setting on the Connect To dialog
box, which appears when you establish communication between a TriStation PC and a
controller. The connection setting — Network or Main Processor Connection —is an initial
setting and can be changed when you use the Connect command.

Procedure

1 Expand the Controller tree, double-click Configuration, and then click TriStation
Communication.

4 TriStation Communication

Select Connections

TriStation can communicate with the contraller aver a netwark or main proceszor pork
connection. A network connection requires a Communication Module. 'which
connections will vou be uzing?

[¥ Metwork Connection ¥ Main Frocessor Connection

Metwork Connection Setup

Mode Number: |28 J IF Address: | 206 . 32 . 216 . 54

Mode Name: |TRINDDE2S

MNode Mumber:  The number specified by the address plug on the MP baseplate.
IP Address: The internet protocol address of the module [e.g. 192.168.1.1).
MNode Mame:  Any alphanumernic name up ta 20 characters.

Main Processor Connection Setup

Select the Main Processor module that is

@ Left O Midde © Right connected to your PC network, adapter.

TriStation PC

) The number of the PC netwaork adapter connected to the
NIC Index: |1 controller.  |F pou are not sure, by zero.

Default Connection

When you connect ta the contraller, which connection would you like to uze as
the default?

" Main Processor
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2 Specify these properties on the TriStation Communication screen.

Property

Action

Select Connections

Node Number

Node Name
IP Address

Main Processor
Connection Setup

NIC Index

Default Connection

To connect through the CM, select the Network Connection check box.

To connect through the MP, select the Main Processor Connection
check box.

Enter the node number for the controller. Click the browse button to
select the node from a list.

Enter the name for the controller.
For a network connection, enter the IP address.

For an MP connection, select the MP that is connected to the
TriStation PC. The default is left.

Enter the number of the network interface card index in the TriStation
PC. Needed only for a MP connection.

If only one connection type is selected under Select Connections, the
default connection is set based on it.

If both network and MP connections are selected, you must specify
the default connection setting.

3 To complete the connection, you must configure a Trident MP or CM module.
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Configuring Trident MP Network Ports

This procedure explains how to configure network ports on a Trident MP, which supports
network connections to a TriStation PC.

Each port must be configured separately and can operate independently with different Modbus
Masters. Or, they can operate as redundant serial ports, connected to redundant ports of the
same Modbus Master.

Procedure

1 Expand the Controller tree, double-click Configuration, and expand Hardware
Allocation.

2 Double-click the MP slot, click Setup, and then click the Network Ports tab.

MP Setup g|
Operating Parameters  Metwork Ports l Sefial Ports]
Left TriStation Port
Transceiver Part
Mode: i+ RJ45 .
TriStation X
Transceiver Mode:
[10 Mbps Half Duplex |
Middle TriStation Port
Transceiver Part
Mode: * RJ45 r
TriStation X
Transceiver Mode:
[10 Mbps Half Duplex |
Right TriStation Port
Transceiver Part
Mode: i+ RJ45 .
TriStation X
Transceiver Mode:
[10 Mbps Half Duplex |

QK | Cancel | Help |

3 Specify these properties on the Network Ports tab.

Property Action

Mode Set to TriStation; cannot be changed.

Transceiver Port Set to RJ-45; cannot be changed.

Transceiver Mode Select half or full duplex depending on the installation.

4 C(lick OK to save your changes.
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Configuring Trident MP Serial Ports

This procedure explains how to configure serial ports on a Trident MP, which supports serial
connections using Modbus slave RTU protocol.

Procedure

1 Expand the Controller tree, double-click Configuration, and expand Hardware
Allocation.

2 Double-click the MP slot, click Setup, and then click the Serial Ports tab.

rMP Setup E|

Operating F'arametersl Metwork, Porte S erial Ports ]

Fort Selection Fart Configuration Oplions
& Leit Protocal
~ Midde SLavE RTU ﬂ Modbus Slave Address: |1
" Right Baud R ate
" 115200 " 57600 " 38400 " 19200
+ 3800 " 4800 2400 1200
Copy Current
Setup b Data Bits Stop Bits
Dths[oﬁ:”a' = © @ 18t " 2Bis

Parity
(" None © Odd ™ Ewen " Mak " Space

Transceiver Mode Handshake Wwire Tope
" RS485 o .

f« RS232 . f+
Modbus Fange Signal Delays

Min: {0 RTS Post-Delay: |0
Maw: |32767 CT5 Pre-Delay: 0

Ok | Cancel | Help

3 Specify these properties on the Serial Ports tab.

Property Action

Port Selection Select the port to be configured.

Protocol Only Modbus Slave RTU is available.

Modbus Slave Address Enter the slave address of the serial port on the MP Baseplate.

Baud Rate Select the rate used in the installation.

Data Bits Set at 8 bits; cannot be changed.

Stop Bits Select 1 Bit or 2 Bits.

Parity Select a parity option.

Transceiver Mode Select RS-232 or RS-485, depending on the physical
connection.
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Property Action

Handshake Set to none; cannot be changed.

Wire Type Set to 4 wire; cannot be changed.

Modbus (Minimum and Enter a minimum value (0 is default) and maximum value
Maximum) Range (32,767 is maximum).

Signal Delays Set to 0; cannot be changed.

Copy Current Setup to Other  Click to have the settings for the selected port copied to the
Serial Ports Command other ports.

4 Click OK to save your changes.

Configuring Trident CM Network Ports

This procedure explains how to configure network ports on a Trident CM, which supports these
connections:

e To a TriStation PC
¢ To a Peer-to-Peer network of Triconex controllers

¢ To an external device or network

Procedure

1 Expand the Controller tree, double-click Configuration, and expand Hardware
Allocation.

2 Double-click the CM, click Setup, and then click the Network tab.

CM Setup g|
Hetwork. l Serial Ports] Printer] Houting]

Slot Selection Metl/Met2 Configuration O ptions

Metl Met2
Mode:

PEER-TO-PEER h

= Left Slot
" Right Slot

Frivilege
" Read * Read/write

Transceiver Port Transceiver Port

o RJ45 O MAU + RlI45 O Mal
Transceiver Mode: Transceiver Mode:
|‘ID Mbpz Half Duplex j |Aut0-Negotiate j

IP Address:
o. 0. 0.0
IP Subnet b ask:
o. 0. 0.0
Default Gateway |P Address:
o. 0. 0.0
" Dn Netl enable time synchronization with Trident Master Node

" On Met2 enable time synchronization with Trident Master Node
* Mone

QK | Cancel | Help

3 Specify these properties on the Network tab.
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Property

Action

Slot Selection

Mode

Privilege

Transceiver Port
Transceiver Mode

IP Address

IP Subnet Mask

Default Gateway IP
Address

Time Synchronization

Select the slot to be configured.

Select either Open Network or Peer-to-Peer for either NET 1 or
NET 2.

You cannot use the same mode on both ports.

Select Read Only to restrict access from external devices. Not
available with Peer-to-Peer. The default is Read/Write.

Select the type of port used.
Select the mode used.Not available with Peer-to-Peer.

Enter the IP address of the controller. Not available with Peer-to-
Peer.

Enter the subnet mask, if needed. Not available with Peer-to-Peer.

Enter the default gateway, if needed. Not available with Peer-to-
Peer.

Select to enable time synchronization on NET 1 or NET 2.

4 C(Click OK to save your changes.

Configuring Trident CM Serial Ports

This procedure explains how to configure serial ports on a Trident CM, which support
connections using Modbus slave, master, and master/slave protocols.

Procedure

1
Allocation.

Expand the Controller tree, double-click Configuration, and expand Hardware

2 Double-click the CM slot, click Setup, and then click the Serial Ports tab.

CM Setup E|
Metwork,  Serial Ports 1 F‘rinter} Houting]
Port S election Port Configuration Options
Protocol:
e SLAVE ASCI ~]|  Mocdbus Station 1
o it Baud Fate
" Port 2 115200 " 57600 38400 19200
" Port 3 &+ 9500 " 4800 2400 1200
Data Bits Stop Bits
+ BBits " TBitz * 1Bt  2Bits
Parity
. " Mone & Odd " Even " Mark " Space
Right Slat
Pk Transceiver Mode Handshake Wire Type
- " RS465 & None r
e Pot 7 & RS232  Hardware &
 Portg Modbus Fange Signal Delays
Min: (O RTS Post-Delay [ms} |0
Max: [32767 CTS Pie-Delay [ms): [g
ak Cancel | Help |
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3 Specify these properties on the Serial Ports tab.

Property

Action

Port Selection
Protocol

Modbus Slave Address

Baud Rate
Data Bits

Stop Bits
Parity
Transceiver Mode

Handshake

Wire Type

Modbus (Minimum
and Maximum) Range

Signal Delays

Select the port to be configured.
Select the protocol to use.

Enter the slave address of the serial port on the MP Baseplate. Not
used with Master protocol.

Select the rate used in the installation.

Select 7 or 8 bits; only available with slave ASCII protocol. Set to 8
bits for all other protocols.

Select 1 Bit or 2 Bits.
Select the parity option.
Select RS-232 or RS-485, depending on the physical connection.

Select Hardware to use signal delays to determine if the connection
is valid.

Select 2 or 4 wire, depending on the installation.

Enter a minimum value (0 is default) and maximum value (32,767
is maximum). Only available with Modbus.

Enter the number of milliseconds to adjust timing of the data
transmission.

4 C(lick OK to save your changes.
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Configuring Trident CM Routing

This procedure explains how to configure routing information for network communication on
a Trident CM. This procedure is optional depending on your network configuration. For more
information, see your network administrator.

Procedure

1 Expand the Controller tree, double-click Configuration, and expand Hardware

Allocation.

2 Double-click the CM slot, click Setup, and then click the Routing tab.

CM Setup

Metwark ] Serial Ports ]

Slot Selection

+ Left Slat
" Right Slot

Frinter  Fouting ]

TCP/P Route Configuration

Route 1
Destination IP Address:

Route 2
Destination IP Address:

[0 .0 .00
Destination IP Subnet ask:

[0 .0 .00
Destination IP Subnet ask:

[0 .0 .00

Destination Gateway P Address:

[0 .0 .00
Destination Gateway P Address:

[0 .0 .00

Route 3
Destination IP Address:

[0 .0 .00

Route 4
Destination IP Address:

[0 .0 .00
Destination IP Subnet Mask:

[0 .0 .00
Destination IP Subnet ask:

[0 .0 .00

Destination Gateway P Address:

[0 .0 .00
Destination Gateway P Address:

[0 .0 .00

[0 .0 .00

3

=]

Cancel | Help

3 Specify these properties on the Routing tab.

Property

Action

Slot Selection

Destination IP Subnet Mask

Destination Gateway IP

Address

Destination IP Address

Select the slot to configure.

Enter the address for the subnet mask.

Enter the address for the gateway.

Enter the destination address.

4 Repeat for each route required on your network.

5 Click OK to save your changes.
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Tricon Time Synchronization

This section explains how to use the Time Synchronization communication protocol with Tricon
controllers. Time synchronization enables a network of Triconex controllers to synchronize time
with each other or with external devices, such as a DCS or the Global Positioning System (Tricon
only).

Topics include:
* About Tricon Time Synchronization on page 224
* Using a Tricon ACM to Synchronize Time on page 225
* Using a Tricon NCM to Synchronize Time on page 226
* Using a Tricon NCMG to Synchronize Time on page 227
* Using a Tricon SMM to Synchronize Time on page 228
* Using a Tricon TCM to Synchronize Time on page 229

About Tricon Time Synchronization

This table summarizes the ways Tricon controller time can be synchronized to an external
device or to the Tricon master node in a Peer-to-Peer network.

Table 29  Tricon Time Synchronization

Module Time Synchronization Options

ACM ¢ To a Foxboro DCS.

¢ To the Tricon master node in a Peer-to-Peer network.

ACM or NCM * To an OPC client. For more information, see the Tricon Communication Guide.

* By writing aliased data to the TIMESET or TIMEAD]J function blocks in a
TriStation 1131 application. For assistance with the specialized programming
that is required, contact Triconex Technical Support.

¢ To the Tricon master node in a Peer-to-Peer network.

NCMG * To the GPS (Global Positioning System).

¢ To the Tricon master node in a Peer-to-Peer network.
SMM * To the Honeywell Universal Control Network (UCM).

TCM * To the GPS (Global Positioning System).
* To SNTP.

* To the Tricon master node in a Peer-to-Peer network (Triconex Time
Synchronization).
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Using a Tricon ACM to Synchronize Time

This procedure explains how to use a Tricon ACM to enable time synchronization based on:
* The Foxboro I/ A Series nodebus system time

The Tricon master node in a Peer-to-Peer network

Procedure

1 Expand the Configuration tree, double-click Configuration, and expand Hardware

Allocation.

2 Double-click the ACM slot, and then click Setup.

"ACM Setup @'

Metl - ACH Connection

SOE Block: |1 Frivilege: ™ Read  Read™fite [ Redundant made

Met2 - Left Slot [Metwork. Connection] Met2 - Right Slot [Metwork. Connection)

&+ Used " Mot Uzed * lszed " Mot Used
Priviege: ¢~ ReadOnly & ReadMwiite Privilege: ' Read Orly ¢ Readwiite
IP address: IF Address:

o o
IP Subnet Mask [hex]: IP Subnet Mask [hex):

00000000 (00000000
Default Gateway IP Address: Default Gateway IP Address:

o o

" OnMNetl enable time spnchronization with external source

* On MNet2 enable time synchronization with Tricon Master Node
™ Mone

0K, | Cancel | Help

3 Specify these properties on the ACM Setup screen.

Property Action

Privilege For synchronization on NET 2, specify Read/Write. The default is
Read.

Time Synchronization * Select On NET 1 enable time synchronization with external

source to allow time synchronization with a Foxboro I/ A DCS.

* Select NET 2 to enable time synchronization with the Tricon
Master node (controller).

4 Click OK to save your changes.
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Using a Tricon NCM to Synchronize Time

This procedure explains how to use a Tricon NCM to enable time synchronization with the
Tricon master node in a Peer-to-Peer network.
Procedure

1 Expand the Configuration tree, double-click Configuration, and expand Hardware
Allocation.

2 Double-click the NCM slot, and then click Setup.

3 =

NCM Setup X
Left Slat Right Slat
@ rstalled ¢ Motinstalled @ Installed " Mot installed
Metl Port Met1 Port
tode: PEER-to-PEER tode: PEER-to-PEER
MHet Part MetZ Part
tode: OPEM WETWORK. tode: OPEM WETWORK.
Privilege: © Read (% Read/write Privilege: © Fead ¥ Fead/write
IF Address: IP Address:
[~ Global Positioning System Installed ™ Global Positioning Systern Installed
v OnMetl enable time spnchronization with Tricon Master Node
QK | Cancel | Help |

3 Select the On NET 1 enable time synchronization with Tricon Master Node check box.
4 Click OK to save your changes.
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Using a Tricon NCMG to Synchronize Time

This procedure explains how to use a Tricon NCMG to enable time synchronization through the
Global Positioning System (GPS) by using the Trimble Acutime 2000 Synchronization Kit. If the
Tricon NCMG is in a Peer-to-Peer network, it can be used as the master node for time
synchronization of the controllers on the network.

For information on installing the kit, see the Tricon Communication Guide.

To ensure the accuracy of GPS time adjustments, the Tricon clock must be
CAUTION set to within 10 minutes of the correct local time.

Procedure

1 Expand the Configuration tree, double-click Configuration, and expand Hardware
Allocation.

2 Double-click the NCMG slot, and then click Setup.

NCM Setup X
Left Slot Right Slot
% |pztalled O Mot inztalled * Installed Mot installed
Metl Port Metl Port
Mode: PEER-to-PEER Mode: PEER-to-FEER
Met2 Port MHet2 Port
Mode: OPEM METWwWORE Mode: OPEM METWwWORE
Privilege: ¢ Read % Read/write Privilege: © Fead {* Read/wiite
IP &ddress: IP &ddress:
™ Global Positioning System Installed [~ Global Positioning System Installed
[ OnMetl enable time spnchromization with Tricon Master Node
ak | Caticel | Help

3 Specify these properties on the NCM Setup screen.

Property Action
Global Positioning Select this check box to enable time synchronization through the
System Installed GPS.

If selected, other controllers can also be synchronized to the Tricon
master controller.

Time Synchronization ~ For a network of Triconex controllers, select the On NET 1 enable
time synchronization with the Tricon Master Node check box.

4 Click OK to save your changes.
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Using a Tricon SMM to Synchronize Time

This procedure explains how to configure a Tricon SMM module to synchronize time based on
the Honeywell Universal Control Network (UCM).

For more information, see the SMM User’s Guide.

Procedure

1 Expand the Configuration tree, double-click Configuration, and expand Hardware
Allocation.

2 Double-click the SMM slot, and then click Setup.

=]

SMM Setup X

UCH Mode Mumber; |1 SOE Block : 15

O ptionz

[ Praohibit \writes
[ Enable UCH Test Mode

[+ Enable tirme synchronization with external source

] | Cancel Help

3 Select the Enable time synchronization with external source check box.

4 C(lick OK to save your changes.
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Using a Tricon TCM to Synchronize Time

The information in this section explains how to enable time synchronization on a TCM. Time
synchronization can be enabled using the following protocols:

¢ GPS
* SNTP

* Triconex Time Synchronization via DLC (NET 1 only) or UDP/IP (NET 1 or NET 2) on
a Peer-to-Peer network

In a redundant network of Triconex controllers that each have two TCMs installed, you can
implement redundant time synchronization by configuring time synchronization for both TCM
modules (both left and right slots). Time synchronization can be enabled only for a single logical
slot.

If the TCM is installed in the COM slot, you configure time synchronization only for the left slot
(there is no redundancy when installed in the COM slot).

Note The following procedures apply only to model 4351A and 4352A TCMs. If you have an
older model 4351 or 4352 TCM installed in your system, please go to Appendix C, TCM
Model 4351 /4352 Configuration.

Topics include:

* Configuring GPS Time Synchronization on the TCM on page 229
* Configuring SNTP Time Synchronization on the TCM on page 231
* Configuring Triconex Time Synchronization on the TCM on page 233

Configuring GPS Time Synchronization on the TCM

This procedure explains how to configure a TCM to enable time synchronization through the
Global Positioning System (GPS) by using the Trimble Acutime 2000 Synchronization Kit. For
information on installing the kit, see the Tricon Communication Guide for v9-v10 Systems.

To ensure the accuracy of GPS time adjustments, the Tricon clock must be
CAUTION set to within 10 minutes of the correct local time.

If the TCM is in a Peer-to-Peer network, it can also be used as the master node for time
synchronization of other controllers on the network. In this configuration, the master node TCM
synchronizes time with the GPS, and any slave nodes on the Peer-to-Peer network synchronize
their time with the master TCM. In this way, all nodes on the Peer-to-Peer network are
synchronized with GPS time.

If the TCM is acting as a slave node on a Peer-to-Peer network, it cannot be configured for GPS
time synchronization. Slave nodes synchronize their time only to the master node on the Peer-
to-Peer network, and reject all other time change requests.

GPS time synchronization uses Serial Port 1 on the TCM.
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Procedure

1 Expand the Controller tree, double-click Configuration, and expand Hardware
Allocation.

2 Double-click the slot where the TCM module is installed and then click Setup.
The Enhanced TCM Setup dialog box appears.
3 Click the Time Sync tab.

" 5
Enhanced TCM Setup El

Network  TimeSunc | Serisl Ports | Peerto-Peer | Madbus TCP | Printer | Routing | Access List |

Slot Selection

r Time Spnchianization Configuration
& LeftSlot 4 .

¢ Right 5ot " None
“ GPS
™ SNTP
" PeertoPeer

akK I Cancel ‘ Help |

4 Under Slot Selection, click Left Slot. You must configure the module in the left slot first.
5 Under Time Synchronization Configuration, select GPS.

If you previously configured Port 1 to use a Modbus protocol, selecting GPS will reset
Port 1 to use the GPS protocol. See Configuring TCM Serial Ports on page 208 for more
information.

6 (Optional) If you have a redundant TCM installed in the right slot, under Slot Selection,
click Right Slot, and then select GPS Redundant.

Note The module in the right slot can be configured only if it has been installed (see
Configuring TCM Network Ports on page 206) and if the module in the left slot
has already been configured for GPS time synchronization.

7 Click OK to save your changes.

Enabling the TCM as a Master Node for Triconex Time Synchronization (Optional)

If you also want the TCM to be able to act as a master node for time synchronization of other
controllers on a Peer-to-Peer network (using Triconex Time Synchronization) do the following;:

1 In the Configuration tree, click Operating Parameters (see Operating Parameters on
page 180).

2 Select the Enable Tricon Node Time Synchronization check box.

TriStation 1131 Developer’s Guide, v4.1



Tricon Time Synchronization 231

Configuring SNTP Time Synchronization on the TCM

This procedure explains how to configure TCM time synchronization to an SNTP server.

If the TCM is in a Peer-to-Peer network, it can also be used as the master node for time
synchronization of other controllers on the network. In this configuration, the master node TCM
synchronizes time with the SNTP server, and any slave nodes on the Peer-to-Peer network
synchronize their time with the master TCM. In this way, all nodes on the Peer-to-Peer network
are synchronized with SNTP time.

If the TCM is acting as a slave node on a Peer-to-Peer network, it cannot be configured for SNTP
time synchronization. Slave nodes synchronize their time only to the master node on the Peer-
to-Peer network, and reject all other time change requests.

1 Expand the Controller tree, double-click Configuration, and expand Hardware

Double-click the slot where the TCM module is installed and then click Setup. The

Enhanced TCM Setup dialog box appears.

Procedure
Allocation.
2
3

Enhanced TCM Setup

Slot Selection

& Left Slot
" Right Slot

Click the Time Sync tab.

Hetwork  Time Sync WSeriaI Ports | Peerto-Peer | Modbus TCP | Printer | Routing | Access List |

" Mone

" GPS

(& SNTP

" Peerto-Peer
Netl/Met2

Master Metwork:

Master IF Address:

r— Time Synchronization Configuration

" MET1 ¢ MET 2

0 0 0 0

I

Cancel ‘ Help |

4 Under Slot Selection, click Left Slot. You must configure the module in the left slot first.

5 Select these properties.

Property

Action

Time Synchronization
Configuration

SNTP Master Network
SNTP Master IP Address

Select SNTP. The default is None.

Click the network the SNTP server is located on.

Enter the IP address of the SNTP server to synchronize time
with.
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6 (Optional) If you have a redundant TCM installed in the right slot, under Slot Selection,
click Right Slot, and then select these properties.

Property Action

Time Synchronization Select SNTP Redundant.

Configuration

SNTP Master Network Click the network the SNTP server is located on. This can be

different than the master network selected for the left slot.

SNTP Master IP Address  Enter the IP address of the SNTP server to synchronize time
with.

Note The module in the right slot can be configured only if it has been installed (see
Configuring TCM Network Ports on page 206) and if the module in the left slot
has already been configured for SNTP time synchronization.

7 Click OK to save your changes.

Enabling the TCM as a Master Node for Triconex Time Synchronization (Optional)

If you also want the TCM to be able to act as a master node for time sychronization of other
controllers on a Peer-to-Peer network (using Triconex Time Synchronization) do the following;:

1 In the Configuration tree, click Operating Parameters (see Operating Parameters on
page 180).

2 Select the Enable Tricon Node Time Synchronization check box.

TriStation 1131 Developer’s Guide, v4.1



Tricon Time Synchronization 233

Configuring Triconex Time Synchronization on the TCM

In a Peer-to-Peer network, Triconex Time Synchronization can be used to synchronize time
across controllers on a network. The controller with the lowest node number serves as the
master node.

The master node can also synchronize its time with a GPS or an SNTP server. In this
configuration, the master node synchronizes time with the GPS or SNTP server, and any slave
nodes on the Peer-to-Peer network synchronize their time with the master node. In this way, all
nodes on the Peer-to-Peer network are synchronized with GPS or SNTP time.

Note Currently, when a Trident controller is on a Peer-to-Peer network using Triconex Time
Synchronization, with a Tricon TCM acting as a master node, the Trident will not
correctly synchronize its time to the master node.

Configuring a Master Node

This procedure describes how to configure the TCM as a master node on the Peer-to-Peer
network when GPS or SNTP time synchronization is not being used.

If you want the master node to synchronize to a GPS or SNTP server, use the procedures in the
these sections:

* Configuring SNTP Time Synchronization on the TCM on page 231
* Configuring GPS Time Synchronization on the TCM on page 229

Procedure

1 Expand the Controller tree, double-click Configuration, and expand Hardware
Allocation.

2 Double-click the slot where the TCM module is installed and then click Setup. The
Enhanced TCM Setup dialog box appears.

Click the Time Sync tab.
Under Time Synchronization Configuration, select None.

Click OK to save your changes.

o U A W

In the Configuration tree, click Operating Parameters (see Operating Parameters on
page 180).

7 Select the Enable Tricon Node Time Synchronization check box.

This allows the controller to participate as a master node in time synchronization across
the Peer-to-Peer network.

Configuring a Slave Node

This procedure describes how to configure the TCM as a slave node on the Peer-to-Peer
network.
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Procedure

1 Expand the Controller tree, double-click Configuration, and expand Hardware
Allocation.

2 Double-click the slot where the TCM module is installed and then click Setup.
The Enhanced TCM Setup dialog box appears.
3 Click the Time Sync tab.

= )
Enhanced TCM Setup El

Network  TimeSune | Serisl Porls | Pesrto-Peer | Madbus TCP | Printer | Routing | Acsess List |

Slot Selection

& LeftSlot ~ Time Synchionization Configuration

¢ Right 5ot " None
© GPS
™ SNTP
* PeertoPeer
Netl/Net2
Master Netwark: " MET1 + NET2Z

oK Cancel | Help ‘

4 Under Slot Selection, click Left Slot. You must configure the module in the left slot first.

5 Specify these properties.

Property Action

Time Synchronization Select Peer-to-Peer. The default is None.

Configuration

Peer-to-Peer Master Click the network you want to enable Triconex Time

Network Synchronization for. The default is NET 2.This property applies
to the modules installed in both the left and right slots
simultaneously.

Note If you have a redundant TCM installed in the right slot, Time Synchronization
Configuration is automatically set to Peer-to-Peer and cannot be changed.

Click OK to save your changes.

In the Configuration tree, click Operating Parameters (see Operating Parameters on
page 180).

8 Select the Enable Tricon Node Time Synchronization check box.

This allows the controller to participate as a slave node in time synchronization across
the Peer-to-Peer network.
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Trident Time Synchronization

This section explains how to use the Time Synchronization communication protocol with
Trident controllers. Time synchronization enables a network of Triconex controllers to
synchronize time with each other or with external devices.

Topics include:

* About Trident Time Synchronization on page 235
* Using a Trident CM to Synchronize Time on page 236

About Trident Time Synchronization

This table summarizes the ways Trident controller time can be synchronized to an external
device or to the Trident master node in a Peer-to-Peer network.

Table 30  Trident Time Synchronization

Module Time Synchronization Feature

CM e To an OPC client. For more information, see the Tricon Communication Guide.

* By writing aliased data to the TIMESET or TIMEAD] function blocks in a TriStation
application. For assistance with the specialized programming that is required,
contact Technical Support.

¢ To the Trident master node.
MP * By writing aliased data to the TIMESET or TIMEAD] function blocks in a TriStation

application. For assistance with the specialized programming that is required,
contact Technical Support.
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Using a Trident CM to Synchronize Time

This procedure explains how to use a Trident CM to synchronize Trident controllers to the
master node in a Peer-to-Peer network.

Procedure

1 Expand the Controller tree, double-click Configuration, and expand Hardware
Allocation.

2 Double-click the CM slot, click Setup, and then click the Network tab.

'CM Setup §|

Hetwork. l Serial Ports] Printer] Houting]

Slot Selection| — Metl/Met2 Configuration Options

Metl Met2
% Left Slat Mode: Mode:
C Figt skt OPEN NETWORK | |PEER-TO-PEER |
Frivilege
" Read  Read®iite
Transceiver Part Transceiver Part
+ RJ45 O Mal + R4S O MaU
Transceiver Mode: Transceiver Mode:
|‘ID Mbpz Half Duplex j |Aut0-Negotiate j
IP Address:

o. 0. 0.0
IP Subnet Mask:
o. 0. 0.0
Drefault Gateway |P Address:
+ OnMetl enable time spnchronization with Trident Master Mode

" On Met2 enable time spnchronization with Trident Master Mode
" Maone

QK | Cancel | Help

3 Specify this property on the CM Setup screen.

Property Action
Time Synchronization * Select the On NET 1 enable time synchronization with Tricon
Master Node check box.
* Select the On NET 2 enable time synchronization with Tricon
Master Node check box.

4 Click OK to save your changes.
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Trident System and Module Attributes

Trident system and module attributes are variables that can be used to monitor status and control
Trident operations. You can add an alias number so the variable can be read or written to.

Specifying an Alias Number for a Trident Attribute

This procedure explains how to specify an alias number for a system or module attribute, which
allows you to read or write to the attribute.
Procedure

1 Expand the Controller tree and double-click Configuration.

2 Expand Status Attributes and double-click the attribute to be assigned an alias.

Eip | E I Det:laratiunﬁ

01.01: DI3301_01_01 - Paint 232
Location: IBR.0Z33 Aliaz Range: 10007 - 135333

M odbus Alias: |'I 4933 Get Default | Confirm Alias

T agname: |DI33EI'I __.PASS_LEFT

Deszcription; ||

3 Click Get Default, or enter a number for the Modbus Alias and click Confirm Alias.

The alias number is assigned to the attribute.
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Overview

This figure shows the main steps for setting up TriStation 1131 communication and the typical
order in the project cycle. Communication setup can be done anytime before implementation.

( Set Up the Project )

Develop the
Application

Test with the

Emulator

Fix Errors

Errors?

Configure the
Controller

- Establish the physical connection

Set Up Tr[StaFion - Configure the connection to the TriStation PC
Communication

- Set node and IP address of the controller
Implement on
the Controller
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TriStation 1131 Communication Steps

This checklist includes the items that can be or should be performed to set up communication
between a TriStation PC and a Triconex controller.

Description See
[J Connect toa Tricon EICM Tricon Serial Connection on page 246
[J ConnecttoaTricon ACM, NCM or TCM Tricon Network Connection on page 249
(J Connect to a Trident MP Trident MP Network Connection on page 256
(J Connecttoa Trident CM Trident CM Network Connection on page 261
(J Configure user access to the Tricon TCM  Controlling Access to the TCM on page 267
[J Setup printing Tricon Printing on page 273

Trident Printing on page 280
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TriStation PC Setup

This section explains the setup required for a network connection from the TriStation PC. Topics
include:

e Installing a NIC Card in a TriStation PC on page 242
* Installing DLC or TCP/IP Protocol on a TriStation PC on page 243

Installing a NIC Card in a TriStation PC

This procedure explains how to install a network interface card (NIC) in a TriStation PC to be
connected to a Tricon ACM, NCM, or TCM, or to a Trident MP or CM.

Procedure - Tricon TCM

1 Install the network interface card by following the manufacturer’s instructions. Do not
change the factory default settings on the NIC card.

2 Do one of the following;:

* If the network interface card has an R]-45 connector, you can connect it to the NET 1
or NET 2 port on the TCM (model 4351/4351A) via a router or hub using a patch
cable.

* If the network interface card has a MTR] (fiber) connector, you can connect it to the
NET 1 or NET 2 port on the TCM (model 4352/4352A) via a router or hub using a
patch cable.

* If the network interface card does not have the appropriate connector for your TCM
model, connect the network interface card to a media converter that is connected to
the NET 1 or NET 2 port.

Note See the Communication Guide for Tricon v9-v10 Systems for more information
about the differences between the TCM model 4351/4351A (copper) and model
4352/4352A (fiber).

3 Run the diagnostics provided with the network interface card according to the
manufacturer’s instructions.

Procedure - Tricon ACM or NCM

1 Install the network interface card by following the manufacturer’s instructions. Do not
change the factory default settings on the NIC card.

2 Do one of the following;:

* If the network interface card has a BNC connector, you can connect it directly to the
NET 2 port.

¢ If the network interface card does not have a BNC connector, connect the network
interface card to a media converter that is connected to the NET 2 port.

3 Run the diagnostics provided with the network interface card according to the
manufacturer’s instructions.
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Procedure - Trident MP or CM

1

Install the network interface card by following the manufacturer’s instructions. Do not
change the factory default settings on the NIC card.

Connect the network interface card directly to an MP port on the Trident controller or to
an Ethernet hub.

Run the diagnostics provided with the network interface card according to the
manufacturer’s instructions.

Installing DLC or TCP/IP Protocol on a TriStation PC

These procedures explain how to install DLC or TCP/IP protocol on a TriStation PC.

The DLC protocol is required for Trident MP connection, and for using TriStation on a
Windows XP workstation.

The TCP/IP protocol is required for Tricon ACM, NCM, TCM, and Trident CM
connection.

Installing TCP/IP or DLC on Windows 2000

1
2

6

On the Start menu, click Settings, then click Network and Dial-up Connections.

Right-click the network connection where you want to install the protocol, then click
Properties.

Do one of the following:

*  On the Networking tab, if the protocol is checked on the list of installed
components, it means the protocol is installed and you are finished with this
procedure.

» If the protocol is not checked, go to the next step to continue the installation.
Click Install, click Protocol, then click Add.

On the Select Network Protocol screen, click the protocol on the Network Protocol list,
and then click OK.

Verify the check box for the protocol is checked, and then click OK.

Installing TCP/IP on Windows XP

1
2

On the Start menu, click Control Panel, and then double-click Network Connections.

Right-click the network connection where you want to install the protocol, then click
Properties.

Do one of the following;:

*  On the General tab, if the TCP/IP protocol is checked on the list of installed
components, it means the protocol is installed and you are finished with this
procedure.

* If the TCP/IP protocol is not checked, go to the next step to continue the
installation.
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4 On the General tab, click Install.

5
6

In the Select Network Component Type dialog box, click Protocol, and then click Add.

Click the TCP/IP protocol, and then click OK.

Installing DLC on Windows XP

Installing the DLC protocol on a Windows XP workstation is a 3-step process.

Note

If you have already installed the DLC protocol on your workstation, you can configure
it to start automatically each time you start your workstation by changing a registry
value. Go to HKEY_LOCAL_MACHINE\SYSTEM\ ControlSet001\ Services\ Dlc, and

then change the Start value to 1.

Step 1: Download the DLC Protocol Installation Program

1

Open your Internet browser, and enter the following URL in the address field:
http:/ /www.microsoft.com/downloads/

In the Search for a Download section, perform a search for “DLC Protocol” and then go
to the download page for the DLC protocol for Windows XP.

Follow the instructions on the download page to start the download process.
When prompted, save the dlc.exe file to your local drive.

When the download is complete, double-click the self-extracting dlc.exe file to unzip the
five DLC protocol files.

Save the files to a location on your local drive that will be easy to remember (for example,
C:\DLC).

Step 2: Modify the .INF File

1

Go to the location where you saved the DLC protocol files in step 4 of the previous
section.

Right-click on NetDLC.inf, and select Open with from the shortcut menu that appears.
Then select Notepad from the Open with dialog box and click OK. The .inf file opens in
Notepad.

Scroll down until you see the following section:

H
[OLC_Service_Inst]
Displayname
serviceType
StartType

HDLC_Desck
1 ;SERVICE_KERMEL_DRIVER
3 SERVICE_MAMUAL_START

Errorcontraol 1 ;SERVICE_ERROR_NORMAL
serviceBinary xlz2xndlc, sys

Addre Addreg_Service_Inst
Description = ¥DLC_Desck

[Addreg_service_Inst]
HER, "Parameters", , %FLG_ADDREG_KEYOMNLY,

Change the value for StartType from 3 to 1. This ensures that the DLC protocol will start
automatically each time you start your workstation.

Save the file and then exit Notepad.
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Step 3: Configure the DLC Protocol Network Connection
1 Go to the location where you saved the DLC protocol files in Step 1.
Double-click install.cmd to start the installation script.

On the Start menu, click Control Panel, and then double-click Network Connections.

A W N

Right-click the network connection where you want to install the protocol, then click
Properties.

On the General tab, click Install.
In the Select Network Component Type dialog box, click Protocol, and then click Add.
Click the DLC Protocol, and then click OK.

0 N o uv

Once installation is complete, you can close the Network Connections dialog box.
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Tricon Serial Connection

This section explains how to make a direct (point-to-point) serial connection between a Tricon
EICM or TCM and a TriStation PC. You cannot use both an EICM and TCM module in the same
Tricon system. Additionally, the TCM can be used only with a Tricon v10 controller.

By default, both the EICM and the TCM use port 4 for the TriStation connection. Triconex
strongly recommends you use the default setting. If port 4 on the EICM fails, port 1, 2, or 3 can
be used by changing settings on the module switch block. If port 4 on the TCM fails, you can
connect to TriStation using the NET 1 or NET 2 port; see the Communication Guide for Tricon v9-
v10 Systems for more information.

Topics include:

* Connecting a Tricon Serial Port to a TriStation PC on page 246

* Configuring a Tricon Serial Connection on page 247

Connecting a Tricon Serial Port to a TriStation PC

This procedure explains how to connect a Tricon EICM or TCM serial port to a TriStation PC.

Triconex provides a serial cable that has a 9-pin connector on each end. If the COM port on the
PC has a 25-pin connector, you can use a Triconex 25-pin to 9-pin adapter. If you need other
parts, you can purchase them from another manufacturer. For more information, see the
Communication Guide for Tricon v9-v10 Systems.

Procedure

1 Connect one end of the serial cable to a serial port on the EICM or TCM. This is typically
port 4.

2 Connect the other end of the serial cable to a COM port on the TriStation PC. The COM
port is typically numbered COM1, COM2, COM3, or COM4.

Tricon Controller

25-Pin Connector
with 9-Pin Adapter

To Modbus Devices | Ll [:] |z]z COM Port

NN

Port4
2| 2| (25-Pin Connector)

T 13 / Serial e ——
H AR Cable

0Ok

TriStation PC

Figure 25 Connecting a Tricon Serial Port to the TriStation PC
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Configuring a Tricon Serial Connection

This procedure explains how to configure a Tricon EICM or TCM serial port that is connected
to a TriStation PC.

Procedure

1

Expand the Controller tree, double-click Configuration, and then click TriStation
Communication.

4 TriStation Communication

- Select Connections

network connection reguires an MCKM or TCM module. A zerial connection requires an
EICH ar TCHM module. ‘Which connections will you be using?

r ¥ Serial Conmection

TnStation can communicate with the controller over a network or senal port connection. &

— Metwork Connection S etup

Made Mumnber: IB _I IP Address: | 206 0 22 . 216 . 26

Mode Mame: | TRINODEDS

TriStation UDP Port Mumber: I'I 502 * Only Awvailable with TCK

Mode Mumber,  The number specified by the switches on the communication module,
IF Address: The internet protocol address of the module (e.g. 192.168.1.1].
Mode Mame:  Any alphanumeric name up to 20 characters.

r TriStation PC
- . l—_, The port an the PC that will be
Seial Port: | COM1 > connected to the contraller.
Baud Rate: IQSUU - l * Only Available with TICk

r— Default Connection

When pou cohhect ta the controller, which connection would you like to use as the
default?

) Network Connection %! Serial Connestion

2 Specify these properties on the TriStation Communication screen.

Note The data displayed on the screen is used by TriStation only to connect to a Tricon

communication port. The data that you enter will not be downloaded to the

Tricon controller.

Property Action

Serial Connection Select this check box.

Node Name Enter the name of the Tricon controller. You can use a default name, or
enter your own user-defined name. The default names are TRINODEO1
through TRINODE31.

Serial Port Select the COM port on the TriStation PC to which the serial cable is
connected.

Baud Rate Specify the data transmission speed. The default is 9600.

3 On the Configuration tree, expand Hardware Allocation, double-click EICM or TCM,

and then click Setup.
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4 Specify these properties in the EICM dialog box or the Serial Ports tab of the Enhanced
TCM Setup dialog box.

Property Action

Port Select the port that the TriStation PC is attached to. The default TriStation
connection is port 4.

For TCM, you must select port 4, as this is the only serial port supported
for TriStation connection.

Protocol Select TriStation.

5 Click OK.
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Tricon Network Connection

This section explains how to make a network connection between a ACM, NCM, or TCM
communication module and a TriStation PC. This can be a direct connection from the
communication module to the PC, or a connection through a router, hub, or media converter. A
router or hub is not required if you do not need to connect any additional devices besides the
TCM and the PC. You cannot use both an NCM and TCM module in the same Tricon system.

To set up the connection, you must:
* Install a network interface card and the TCP/IP protocol on the PC.
* Set the node number of the controller.
* Connect the PC to a network port on the communication module.

* Configure the connection in the TriStation 1131 project.

The node setting (on the ACM or NCM module or the 3008 MP Front
CAUTION Panel) must match the node number specified in the TriStation project.
See the Planning and Installation Guide for Tricon v9-v10 Systems for
instructions on changing the MP node setting.

For instructions on installing a network interface card and the TCP/IP protocol on the TriStation
PC, see TriStation PC Setup on page 242.

Topics in this section include:
* Directly Connecting an ACM or NCM Network Port to a TriStation PC on page 250
* Connecting a TCM Network Port to a TriStation PC Using a Router or Hub on page 251
* Connecting a Tricon Network Port Using a Media Converter on page 252

* Configuring the TriStation Network Connection on page 254

Note If you are connecting the TCM or EICM to the TriStation PC via serial port, see Tricon
Serial Connection on page 246.
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Directly Connecting an ACM or NCM Network Port to a TriStation PC

This procedure explains how to directly connect an ACM or NCM to a TriStation PC if the
network interface card in the PC has a BNC connector.

The connection requires a 10Base2 coaxial cable. Triconex provides an accessory kit that
includes a 10Base2 coaxial cable, BNC T-connectors, and 50-ohm terminators for unused
connectors (see the Communication Guide for Tricon v9-v10 Systems for more information).

Procedure
1 To each end of a 10Base?2 cable, attach a BNC T-connector and a terminator.

2 Attach one of the T-connectors to a BNC connector on NET 2 of the communication
module. An NCM is used as an example in the following figure.

3 Attach the other T-connector to the BNC connector on the network interface card in the
TriStation PC.

Tricon Controller

Network Adapter Card
with BNC Connector

10Base2
— \ Coaxial (ThinNet) Cable

BNC Connector RN E
on NET 2 —

>

U=
o
<0z

TriStation PC

Figure 26 Directly Connecting an ACM or NCM to a TriStation PC
4 Terminate the BNC connectors on all communication modules that are installed in the
Tricon controller.

5 To terminate an unused BNC connector, you can attach a T-connector with 50-ohm
terminators on each end to produce a 25-ohm parallel resistance. Ask your network
administrator for information about other termination methods.
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Connecting a TCM Network Port to a TriStation PC Using a Router or Hub

This procedure explains how to connect a TCM to a TriStation PC if the network interface card
in the PC has an RJ-45 connector or a MTR] fiber connector. You must use an Ethernet router or
hub between the Tricon and the TriStation PC.

The RJ-45 connection requires twisted-pair straight-through cables. The fiber connection
requires 62.5/125 um multimode fiber cables. See the Communication Guide for Tricon v9-v10
Systems for more information about the required cables and how some may be purchased from
Triconex.

Procedure
1 Attach one end of the first cable to the NET 2 port on the TCM.

2 Attach the other end of the first cable to the connector on the Ethernet router or hub.

3 Attach one end of the second cable to the connector on the network interface card in the
TriStation PC.

4 Attach the other end of the second cable to the connector on the router or hub.

To Ethernet
Tricon Controller Network
A
Network Adapter Card
with RJ-45 or MTRJ
Connector
i
mdddee 62.5/125 um Multimode Fiber Cable 62.5/125 um Multimode Fiber Cable
or 10BaseT/ 100BaseT or 10BaseT / 100BaseT
— RJ-45 or MTRJ
Connector Twisted-Pair Cable Twisted-Pair Cable
— on NET2
il _;
HRIINE
A |B|C M
RJ-45 or MTRJ (| ]| RJ-45 or MTRJ
Connector Connector . .
Ethernet TriStation PC
Router or Hub

Figure 27 Connecting a TCM (Copper or Fiber) to a TriStation PC Using a Router or Hub
If the correct cable is connected to the TCM and the TCM is installed in a powered Tricon

chassis, the green LED indicator turns on. If the LED indicator is not on, there is a problem with
the physical cable connection.
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Connecting a Tricon Network Port Using a Media Converter

This procedure explains how to connect an ACM, NCM, or TCM to a TriStation PC if the
network interface card in the PC requires a media converter because it does not have the
appropriate connector.

The connection to an ACM or NCM requires a 10Base2 cable, a media converter, and
another appropriate cable, such as a twisted-pair cable.

The connection to a TCM (model 4352/4352A - Fiber) requires a 62.5/125 um
multimode fiber cable, a media converter, and another appropriate cable, such as a
twisted-pair cable.

Procedure for Connecting an ACM or NCM

1
2

To each end of a 10Base2 cable, attach a BNC T-connector and a terminator.

Attach one of the T-connectors to a BNC connector on the NET 2 port on the
communication module.

Attach the other T-connector to a BNC connector on the media converter.

For the TriStation PC, you can use a 10BaseT or 100BaseTX twisted-pair cable for faster
communication.

Attach one end of the twisted-pair cable to an R]-45 connector on the network interface
card in the TriStation 1131 PC.

Attach the other end of the twisted-pair cable to an RJ-45 connector on the media
converter.

To Ethernet
Tricon Controller Network
A
Network Adapter Card
with RJ-45 Connector
|
i f 2
= BNC Connector 10BaseT or 100BaseT
on NET 2 Twisted-Pair Cable
10Base2
— Coaxial (ThinNet) Cable
MMM [T (-
PP[P| |c
A C M
~ BNC——=HHN RJ-45 ;l
Connector Connector . .
Media or Protocol TriStation PC
Converter

Figure 28 Connecting an ACM or NCM to the TriStation PC Using a Media Converter
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Procedure for Connecting a TCM (Model 4352/4352A - Fiber)
1 Attach one end of the fiber cable to the NET 1 or NET 2 port on the TCM.

2 Connect one end of the twisted-pair cable to the RJ-45 connector on the network

interface card in the TriStation PC.

3 Attach the other end of the twisted-pair cable to an RJ-45 connector on the media

converter.

4 Attach the other end of the fiber cable to a MTR] fiber connector on the media converter.

Tricon Controller

I | e 62.5/125 um Multimode

To Ethernet
Network

A

Network Adapter Card
with RJ-45 Connector

10BaseT or 100BaseT

L mTR) Fiber Cable

Connector
— on NET 2

>o=

@o

o
[5)

MTRJ

Twisted-Pair Cable

RJ-45 ;

Connector

Media or Protocol
Converter

Connector TriStation PC

Figure 29 Connecting a TCM (Model 4352/4352A) to the TriStation PC Using a Media Converter

If the correct cable is connected to the TCM and the TCM is installed in a powered Tricon
chassis, the green LED indicator turns on. If the LED indicator is not on, there is a problem with

the physical cable connection.
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Configuring the TriStation Network Connection

This procedure explains how to configure an ACM, NCM, or TCM network connection to a
TriStation PC.

Before You Begin

Before beginning this procedure, you must determine which IP address to use for the
communication module. Typically, you can get an IP address from your network administrator
or Information Technology department.
Procedure

1 In TriStation 1131, expand the Controller tree, and double-click Configuration.

2 On the Configuration tree, click TriStation Communication.

4 TriStation Communication

— Select Connections

TriStation can communicate with the controller over a network or senial port connechion. A
hetwork connection requires an MCK ar TCM module. A zerial connection requires an
EICH or TCM module. Which connections will you be using?

¥ Metwark Connection

— Metwaork Connection Setup

Maode Mumber: IE _I IP Address: I 206 . 32 .26 . 26

MNode Mame:  [TRINODEOS
TriStation UDP Port Mumber: |1502 * Only Available with TICk

Mode Mumber:  The number specified by the switches on the communication module.
IP Address: The intemet protocol address of the module (e.g. 192.168.1.1].
Mode Mame:  Any alphanumeric name up to 20 characters.

— TriStation PC
. . Iﬁ The part on the PC that will be

Serial Port: |01 - connected to the controller.

Baud Rate: ISEDD - I * Only Awailable with TC

— Diefault Connection

‘when pou conmect to the controller, which connection would you like to use as the
default?

& hEmnrk Conmestion ) Sl Cornection

3 Specify these properties on the TriStation Communication screen.

Note The data displayed on the screen is used by TriStation only to connect to a Tricon
communication port. The data that you enter will not be downloaded to the
Tricon controller.

Property Action
Network Connection Select the Network Connection check box.
Node Number For the ACM and NCM, enter the number represented on the

rotary switches. For TCM, enter the number represented by the
Network Node Address setting on the MP front panel.
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Property Action

Node Name Enter a name containing eight or fewer characters to identify the
Tricon controller.

IP Address Enter the physical address of the controller on the network.

4 On the Configuration tree, click the chassis that contains the ACM, NCM, or TCM.

5 Double-click the module to open the Properties dialog box, and then click Setup.
6 Specify these properties on the ACM, NCM, or TCM Network Setup screen.

Property Action

Installed Select this property for all installed modules.

(NCM and TCM)

Used (ACM)

IP Address If using a default IP address, leave blank.
If not, enter the IP address that identifies the controller on the
network. This must be the same IP address entered on the
TriStation Communication screen.

IP Subnet Mask If using a default IP Subnet Mask, leave blank.
For ACM or TCM, get the subnet mask from your network
administrator.
For NCM, do not change the default setting (eight zeroes).

7 Click OK.
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Trident MP Network Connection

This section explains how a Trident MP can be used for a network connection to a TriStation PC
which uses the DLC protocol. This can be a direct connection from the MP to the PC, or a
connection through a hub on a network.

To set up the connection you must install a network interface card and DLC protocol on the PC.
For more information, see TriStation PC Setup on page 242. For information on setting the node
number of the controller, see the Trident Communication Guide. For instructions on connecting
and configuring the connection, see procedures in this section.

The node setting which is physically set on the MP Baseplate must match
CAUTION the node number specified in the TriStation project.

Topics in this section include:

* Directly Connecting a Trident MP to a TriStation PC on page 257
* Connecting a Trident MP to a TriStation PC Using a Hub on page 258
* Configuring a Trident MP Connection to a TriStation PC on page 259
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Directly Connecting a Trident MP to a TriStation PC

This procedure explains how to directly connect a TriStation PC to a network port on a Trident
MP Baseplate using a 10BaseT cross-over cable.

Procedure

1 Attach one end of the cross-over cable to one of the RJ-45 connectors on the MP
Baseplate. This is typically MP A, as shown in the figure.

2 Attach the other end of the cross-over cable to the network interface card in the PC.

Trident Controller
@}
TriStation PC
Network Adapter
J Card
Cross-over
Cable 1
RJ-45 j
Connector MP
4 (MP A)

Figure 30 Connecting the TriStation PC to a Trident Main Processor
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Connecting a Trident MP to a TriStation PC Using a Hub

This procedure explains how to connect a Trident MP to a TriStation PC using a 10BaseT
straight-through cable and a hub.

Procedure

1 Attach at least one 10BaseT straight-through cable from an RJ-45 connector on an MP
Baseplate to the hub.

Note Using more than one cable provides redundancy for the TriStation connection. If
you use only one cable during live operation, you have to unplug it and move it
to another RJ-45 connector if the original connection fails.

2 Attach the network interface card in the TriStation PC to the hub using another 10BaseT
straight-through cable.

Trident MP Baseplate with Modules
A

L)
@)

=4

©!
— o D

=TRCoNER

TriStation PC, Rear View

@ |
&—%‘j Connactor o
| ||| P

% External Ethernet Network

Network Adapter Card

Figure 31 Connecting the TriStation PC to the Trident Main Processor Using a Hub
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Configuring a Trident MP Connection to a TriStation PC
This procedure explains how to configure a Trident MP connection to a TriStation PC.
Procedure

1 Expand the Controller tree, and double-click Configuration.

2 On the Configuration tree, click TriStation Communication.

4 TriStation Communication

Select Connections

TriStation can communicate with the controller over a network or main processor paort
connection. A network connection requires a Communication Module, “which
connections will you be using?

[~ Metwork Connection [+ tain Processor Connection

Metwark Connection Setup

MHode Mumber: WJ IP &ddress: |

Mode Mame: |TRINODEZS

Mode Mumber:  The number specified by the address plug on the MP baseplate.
IP Address: The intermet protocol address of the module [e.g. 192.168.1.1).
Mode Mame:  Any alphanumeric name up to 20 characters.

Main Proceszor Connection Setup

Select the Main Processor module that is
connected to your PC network, adapter.

i Left  Midde © Right
Tri5tation PC

: The number of the PC netwaork adapter connected to the
NIC Index: |1 cantraller. |F you are nat sure, by zero.

Default Connection

When you connect to the controller, which connection would you like to use as
the default?

l“'“ {+

3 Specify these properties on the TriStation Communication screen.

Property Action

Main Processor Select the Main Processor Connection check box.

Connection

Node Number Enter the number specified on the address plug on the MP Baseplate.

Node Name Enter a name with eight or fewer characters to identify the Trident
controller.

Main Processor Select Left, Middle, or Right to specify which MP port is connected to the
Setup TriStation PC.

NIC Index Enter the index position of the network interface card in the TriStation PC.

4 Onthe Configuration tree, expand Hardware Allocation, and then double-click the Main
Processors (MP/IOP1).

5 In the Properties dialog box, click Setup.
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6 In the MP Setup dialog box, click the Network Ports tab.

“MP Setup X

Operating Parameters  Metwork Ports l Sefial Ports]

Left TriStation Port
Transceiver Part
Mode: i+ RJ45 .
TriStation

Transceiver Mode:
[10 Mbps Half Duplex |

Middle TriStation Port
Transceiver Part
Mode: * RJ45 r

TriStation

Transceiver Mode:
[10 Mbps Half Duplex |

Right TriStation Port
Transceiver Part
Mode: i+ RJ45 .

TriStation

Transceiver Mode:
[10 Mbps Half Duplex |

QK | Cancel | Help |

7 For the port that is physically connected to TriStation PC (Left, Middle, or Right) specify
the Transceiver Mode to match the installed hardware.

8 Click OK to save your changes.
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Trident CM Network Connection

This section explains how to configure a CM connection to the TriStation PC.

To set up the connection you must install a network interface card and TCP/IP protocol on the
PC. For more information, see TriStation PC Setup on page 242. For information on setting the
node number of the controller, see the Trident Communication Guide. For instructions on
connecting and configuring the connection, see the procedures in this section.

The node setting which is physically set on the MP Baseplate must match
CAUTION the node number specified in the TriStation project.

Topics include:
* Directly Connecting a Trident CM to a TriStation PC on page 262
¢ Connecting a Trident CM to a TriStation PC Using a Hub on page 263
* Configuring a Trident CM Connection on page 264
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Directly Connecting a Trident CM to a TriStation PC

This procedure explains how to directly connect a Trident CM to a TriStation PC using a cross-
over cable.

For a NET 1 port, you must use a 10BaseT cable. For a NET 2 port, you can use either a 10BaseT
or 100BaseTX cable. On the CM baseplate, you can attach the cable to an RJ-45 connector or to a
MAU. For information about MAUS, see the Trident Communication Guide.

Procedure

1 Attach one end of a cross-over cable toa NET 1 or NET 2 connector on the CM baseplate,
as shown in this example.

2 Attach the other end of the cross-over cable to the network interface card in the
TriStation PC.

Trident Controller

. . CM
TriStation PC Network Adapter

Card

Cross-over
Cable I

¢ | RHSI

Connectors

MP

Figure 32 Connecting the TriStation PC Directly to a Trident CM
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Connecting a Trident CM to a TriStation PC Using a Hub

This procedure explains how to connect a Trident CM to a TriStation PC using a straight-
through cable and a hub.

For a NET 1 port, you must use a 10BaseT cable. For a NET 2 port, you can use either a 10BaseT
or 100BaseTX cable. On the CM baseplate, you can attach the cable to an RJ-45 connector or to a
MAU. For information about MAUSs, see the Trident Communication Guide.

Procedure

1 Attach one end of a straight-through cable to a NET 1 or NET 2 connector on the CM
baseplate.

2 Attach the other end of the straight-through cable to a network hub, as shown in the
example below.

3 Connect the TriStation PC to the hub using another straight-through cable.

To Ethernet

Network Trident Controller
M
TriStation PC Network Adapter
Card
Straight-through .
Cable Strmggt;:ﬁrough
able T
: RJ-45 J_
’» Connectors
€ 3 HUNNEN
Hub
MP

Figure 33 Connecting the TriStation PC to a Trident CM Using a Hub
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Configuring a Trident CM Connection

This procedure explains how to configure a Trident CM connection to a TriStation PC.

Before You Begin

Before you begin this procedure, you must determine the IP address to use for the CM. If the
connection goes through a gateway or a router, you also need IP addresses for those devices.
Typically, you can get the necessary IP addresses from your network administrator or
Information Technology department.

Procedure
1 Expand the Controller tree, and double-click Configuration.

2 On the Configuration tree, click TriStation Communication.

A TriStation Communication

— Select Connections

TriStation can communicate with the contraller over a network, ar serial port connection. A
network, connection requires an MCM or TC module. & zenal connection requirez an
EICHM ar TCM module. Which connections will pou be uzing?

¥ Mebwark Connection

— Metwork Connection Setup

MNode Mumnber: IB _I IP Address: I 206 . 32 . 216 . 26

MNode Name:  [TRINDDEDS
TriStation LDP Port Mumber: I'I a02 * Oy Available with TCh

Mode Mumber;  The number specified by the switches an the communication module.
IP Address: The internet protocol address of the module [e.g. 192.168.1.1).
Mode Mame:  Any alphanumeric name up to 20 characters.

r— TriStation PC
. ) The port on the PC that will be

Serial Port I COM1 jv cohhected to the controller.

Baud B ate: Igsun - I * Only Available with TCH

r— Default Connection

“When pou connect to the controller, which connection would you like to use as the
default?

(% Wetwork Eonmection ) Serial Bonmestion

3 Specify these properties on the TriStation Communication screen.

Property Action

Network Connection  Select the Network Connection check box.

Node Number Enter the number specified on the address plug on the MP baseplate.

Node Name Enter a name that contains eight or fewer characters to identify the
Trident controller.

IP Address Enter the IP address.

NIC Index Enter the index position of the network interface card in the
TriStation PC.
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4 On the Configuration tree, double-click the CM (COM: CM).

5 In the Properties dialog box, click Setup.

CM Setup

Slat Selection

{* LeftSlot
" Right Slat

Network: l Serial Portsl Printer] Houting]

Metl Met2 Configuration Options
et Met2
Mode: M ode:
PEER-TO-PEER - |OPEN NETWORK |
Privilege
" Read * Readfwiite
Transceiver Port Transceiver Port
(« RJ45 Mal (¢ RI45 O MaU
Transceiver Mode: Transceiver Mode:
10 Mbpz Half Duplex j Auto-Negatiate
IP Address:
o, 0. 0.0
IP Subriet Mask:
o . o0, 0.0
Default Gateway IP Address:
o . o0, 0.0
" On MNetl enable time spnchrorization with Trident Master Node
" On Net2 enable time spnchrorization with Trident Master Node
* None
] | Cancel | Help |

6 Specify these properties for the NET 1 or NET 2 port, depending on which is connected
to the TriStation PC.

Property

Action

Slot Selection

Mode

Privilege

Transceiver Port

Transceiver

Mode

Select Left Slot or Right Slot, depending on which slot contains the

module that is connected to the TriStation PC.

For the TriStation connection, select Open Network.

For each CM on a baseplate, you can select Open Network for either NET
1 or NET 2, but not for both ports.

Select Read or Read/Write to specify access privileges for external
devices on the network.

A TriStation application must use the Privilege option in conjunction
with the MP.REMOTE_WRT_ENBL control attribute (and possibly other
write controls) to enable writes by external devices.

Select RJ-45 or MAU depending on the type of CM baseplate port to

which you have physically attached the TriStation cable.

Select the Auto mode if the TriStation cable can auto-negotiate to either
10 or 100 megabits per second.

If your cable operates at only one speed, select the appropriate speed

from the list.
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Property

Action

IP Address

IP Subnet Mask

Default Gateway
IP Address

Time
Synchronization

If using the default node number, do not change this property (leave
blank).

If using a different node number, enter the IP address that identifies the
controller on the network. This must be the same address you entered in
step 2.

Get the subnet mask from your network administrator.

If the CM connection to the TriStation PC goes through a default
gateway, enter the IP address of the gateway.

Select None. This property does not apply to TriStation communication.

7 Click OK to save your changes.
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Controlling Access to the TCM

The model 4351A and 4352A Tricon Communication Modules (TCMs) give you the ability to
control who can access TCM resources through the module’s network ports, and the level of
access each user has.

What Are TCM Resources?

A resource is any service or information provided by the TCM through the supported
communications protocols. Examples of these resources include:

* Access to the controller via TriStation (ability to perform a Download Change or
Download All)

* Access to Tricon diagnostic information via the Enhanced Diagnostic Monitor

e Access to information provided in applications such as SOE Recorder or DDE Server
that use the TSAA protocol

* Access to any other applications that use the TSAA protocol

How Is Access Controlled?

Access is controlled via client IP addresses. You can control access for a single IP address (one
client), or for a group of IP addresses (a group of clients).

If you want to group clients into a single access list entry, they must be physically separated in
a sub-network, and a subnet mask must be used to group them in the access list. A subnet mask
of 255.255.255.255 restricts an access list entry so that it applies only to the specific IP address
identified in the entry. A subnet mask of 255.255.255.0 applies an access list entry to any client
on the same subnet as the IP address identified in the entry. Other subnet masks may also be
used, depending on your network structure.

For example, if you want two clients with IP addresses of 192.168.1.134 and 192.168.1.65 to share
the same access permissions, and there are no other clients on the same subnet, you can group

them in the access list by setting the IP address for a single entry as 192.168.1.x and the subnet
mask to 255.255.255.0.

For each IP address or group of IP addresses, you can set the access level, the protocols the client
can use to access the TCM, and the network ports the client can use to access the TCM.

What Are Access Levels?

There are three levels of access:

* Deny Access: Prevents all access to resources provided by the TCM. Connections to the
Tricon are not allowed.

* Read Only: Allows client to connect to the Tricon and view information provided via
the TCM. Does not allow the client to change any settings or perform certain
commands.
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* Read/Write: Full access. Allows client to view information provided by the TCM,
change settings, and perform all commands (including Download Change or
Download All for TriStation). This access level should only be provided to trusted
clients.

Access levels are configured by adding entries to the Client Access List. A maximum of 10
entries can be provided in the access list.

The same access level is applied to all selected protocols in a single access list entry. If you want
to provide different access levels for a selected client depending on which protocol they are
using, you will need to create two separate entries in the access list, one for each protocol.

Access levels apply to all users using the PC assigned the IP address entered in the access list.
This means if multiple users are using the same PC, they will all have the same access rights. For
example, every user using TriStation on a PC with a particular IP address would have the same
access rights to the TCM. Individual user access should be controlled via workstation security;
TCM access is controlled only at the IP address level.

Once you enable TCM client access control by selecting the Enable Access
CAUTION List check box, you must configure at least one client with TriStation
Read/Write access.

Failure to do so will prevent you from connecting to the Tricon again after
your next download, and you will be unable to make any further changes
to the application running on the controller, including changes to the
TCM access control list.

If all TriStation clients are accidentally locked out of Read/Write access,
you can connect via a TriStation serial connection to reconfigure the
access list. See Configuring a Tricon Serial Connection on page 247.

Note If you choose not to enable access list control, you can still manage read/write access to
specific ports using the Port Write Enabled property. See Port Write Enabled on page 400.

Sample Access List and Resulting Access Control

The following table is a sample access list, with the access control scenarios that would result if
it was enabled on the TCM.
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Table 31 Sample TCM Access Control List

Entry IP Address Subnet Mask Protocol Network Access Level | Resulting Access Control Scenario

1

9

206.216.1.12  255.255.255.0 TriStation ~ NET 2 Read/Write A client with an IP address of 206.216.1.12 (or any client on the
same subnet) attempting to access the TCM using the
TriStation protocol on NET 2 would be granted Read/Write
access.

206.216.1.12  255.255.255.0 TSAA NET 2 Read Only A client with an IP address of 206.216.1.12 (or any client on the
same subnet) attempting to access the TCM using the TSAA
protocol on NET 2 would be granted Read Only access.

192.168.1.05  255.255.255.255 TriStation NET 1 Deny Access A client with an IP address of 192.168.1.05 attempting to access
NET 2 the TCM using the TriStation protocol on NET 1 or NET 2
would be denied access.

192.168.1.09  255.255.255.255 TSAA NET 1 Deny Access A client with an IP address of 192.168.1.09 attempting to access
NET 2 the TCM using TSAA on NET 1 or NET 2 would be denied
access.

192.168.1.05  255.255.255.0 TSAA NET 1 Read Only A client with an IP address of 192.168.1.05 (or any client on the
same subnet) attempting to access the TCM using TSAA on
NET 1 would be granted Read Only access.

192.168.1.05  255.255.255.0 TriStation = NET 2 Read Only A client with an IP address of 192.168.1.05 (or any client on the
same subnet) attempting to access the TCM using the
TriStation protocol on NET 2 would be granted Read Only
access. 2

192.168.1.09  255.255.255.0 TriStation NET1 Read/Write A client with an IP address of 192.168.1.09 (or any client on the
same subnet) attempting to access the TCM using the
TriStation protocol on NET 1 would be granted Read/Write
access.

0.0.0.0 0.0.0.0 All All Deny Access Access is denied for all IP addresses not included in entries
1-7, using any protocol on NET 1 or NET 2.

NULL NULL NULL NULL NULL None

a.

If a client with the specific IP address of 192.168.1.05 attempts to access the TCM using the TriStation protocol on NET 2, the TCM will deny access.
This is because the TCM evaluates the access control list beginning from the top, and continuing through the list until it encounters an entry that
applies to the IP address requesting access. In this case, entry 3 specifically denies access to a client with the IP address of 192.168.1.05, so the TCM
will deny access and not evaluate the list any further.
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Configuring the Access List

This section describes how to enable access control on the TCM and configure the access list for
your selected clients. This applies only to model 4351A and 4352A TCMs; it does not apply to
model 4351 or 4352 TCMs.

When configuring the access list, take care to organize your entries so that the most specific are
at the top, and the least specific are at the bottom. The last entry in the list should be used to
define the access level for unspecified clients.

The TCM evaluates the access control list from top (Entry 1) to bottom (Entry 10). The first match
that the TCM makes (between the client’s network parameters and those listed in an access list
entry) determines which entry is used to authorize or deny access. If no match is found, the TCM
automatically denies all access.

Once you have enabled access control and configured the access list, you must perform a
Download Change for the access control to take effect.

Note After a Download Change or Download All has been performed so that access control
on the TCM is enabled, all existing connections will remain connected, even if the client’s
access has been changed to Read Only or Deny Access. The new access levels will not
take effect until the client disconnects and attempts to reconnect.

Procedure

1 Expand the Controller tree, double-click Configuration, and expand Hardware
Allocation.

2 Double-click the slot where the TCM module is installed and then click Setup.
The Enhanced TCM Setup dialog box appears.
3 Click the Access List tab.
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Enhanced TCM Setup

Network] Time Sync] Serial Ports] Peer-to-Peer] todbus TEIF'] Printer] Routing  Access List l

Slot Selection

+ Left Slat
~

WARNING! If pou

access. Failure to do o will prevent connection to the Tricon after your next

Client Access List:

Client #01: P = 0.0.0.0
Cliert #02: IP = 0.0.0.0
Cliert #03: IP = 0.0.0.0
Cliert #04: IP = 0.0.0.0
Cliert #05: IP = 0.0.0.0
Cliert #06: IP = 0.0.0.0

X

¥ Enable Access List
select this option, vou MUST configure a client with TriStation

download. Click Help for more information.

chied PN
oh = Access Denied
Permission = Access Denied
Permission = Access Denied
Permission = Access Denied
Permission = Access Denied
= TS Mawiad

Subnet = 55.0
Subnet = 255,255,255,

Subnet = 255.255.255.0
Subnet = 255.255.255.0
Subnet = 255.255.255.0
Subnet = 255.255.255.0

Clawt HOZ- ID 000N Cubimat — IER IRE IEE M Darrmicsins — Armass Nania, v
< ¥
- Client #01 Settings -

Client IP Address: Pemizzion Frotocols M etwark

p.0.0.0 * Denpheosss | | [ TSAA ™ MET1
Clignt IP Subnet Mazk: " Read Only r [~ MET 2

255 . 255 . 285, 0 " Read/wiite [~ TRISTATION
Update Client Entry Fiezet Client Entry |
Reset Al |
QK | Cancel Help

4 Specify these properties.

Property

Action

Slot Selection

Enable Access List

Command

Client Access

List

Client IP Address

Client IP Subnet Mask

Permission

Select the slot where the TCM module you want to configure an
access list for is installed.

In most cases, you should create identical access lists for the
modules in both slots.

Click to enable access control for this TCM. If cleared, access
control will be disabled and all users can access TCM resources.
The default is cleared.

Click on the entry for the client you want to configure or change.
Specify the IP address of the client that you want to allow, restrict,
or deny access to the TCM.

Can be used in conjunction with the Client IP Subnet Mask
property to create groups of IP addresses with the same access
levels.

This property allows you to group IP addresses, so that you can
create a single entry in the client access list for all IP addresses on
the subnet.

If needed, enter the IP address for the subnet. The default is
255.255.255.0.

Click the level of access to the TCM you want to provide for the
selected client.

If the application includes safety-critical outputs, you should not
set this property to Read/Write.
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Property Action

Protocol Select the protocol(s) that the selected client can use to access the
TCM. The OPC protocol is not currently supported.

Network Select the network(s) on which the selected client can access the
TCM.

5 Click Update Client Entry to save the settings for the selected client.
6 Repeat steps 4 and 5 for each client to be included in the access list.

Note If necessary, click Reset Client Entry to reset the settings for the selected client to
the default, unconfigured state. Click Reset All to reset all entries in the access list
to the default, unconfigured state.

7 If aTCM is installed in the right slot, repeat steps 4 through 6 for that module.
In most cases, you should configure identical access lists for the modules in both slots.

8 C(lick OK to save your changes.
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Tricon Printing

A Tricon controller can print brief ASCII text messages if a communication port is connected to
a printer and the TriStation application includes standard print function blocks.

Print messages are typically used for alarms, status, and maintenance. A sample alarm message
might include the name of an analog input point, its time stamp and value, and a statement that
the value is out of range. If the Tricon system includes numerous controllers or is connected to
a DCS, alarms are typically displayed on an operator workstation.

To print from a Tricon controller with a TCM, you must connect a TCM Ethernet port to a print
server that is connected to a printer, configure these devices in the TriStation project, and use
print function blocks in the TriStation application.

To print from a Tricon controller with an EICM, you must connect an EICM parallel port to a
Centronics-compatible printer, configure the port in the TriStation project, and use print
function blocks in the TriStation application.

Topics include:

* Affect of Printing on Scan Time on page 273

* Connecting a Tricon EICM Port to a Printer on page 274

* Configuring a Tricon EICM Port for Printing on page 275

* Connecting a TCM to Printing Devices on page 276

* Connecting a TCM to Printing Devices Using a Hub on page 277
* Configuring a Tricon TCM Port for Printing on page 278

See the Communication Guide for Tricon v9-v10 Systems for more information about the types of
devices that can be used for printing from the Tricon.

Affect of Printing on Scan Time

Each time a message is printed, the print function blocks in the TriStation application are
executed and the scan time increases. Typically, the print function blocks are subject to
conditional execution, which means they are not executed every scan. When you set the scan
time in TriStation, make sure it includes the execution time for all conditional statements in the
application.

If the scan time is not long enough, the execution of all conditional statements (when the
conditions are True) could result in scan-time overruns. You can minimize this problem by
limiting the amount of printer output. An alternative is to use a PC event logger such as the
Triconex SOE Recorder. For more information, see the SOE Recorder User’s Guide.
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Connecting a Tricon EICM Port to a Printer

This procedure explains how to set up a Centronics-compatible printer and connect it directly
to a Tricon EICM parallel port.

You can use a standard PC printer cable with a maximum cable length of 5 to 6 meters (15 to 20
feet), depending on the quality of the cable

Procedure
1 If the printer package has an installation program, copy the program to the TriStation PC.
2 Follow the instructions, and run the diagnostic routine, if available.
You do not need the printer driver that may have come with the package.

3 Connect one end of the cable to the printer, and connect the other end to port 5 or 10 on
the EICM. (Other EICM ports cannot be used for printing.)

4 Go to the next section to configure the EICM port for printing.

Tricon Controller

L Centronics-Compatible
Printer

H M
i [PlplP Standard
A|B|C
Printer Cable

Parallel Port 5
on EICM

Figure 34 Connecting an EICM to a Centronics-Compatible Printer
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Configuring a Tricon EICM Port for Printing

This procedure explains how to configure a Tricon EICM port that is connected to a Centronics-
compatible printer.

Procedure

1 In TriStation, open your project, expand the Controller tree, and double-click
Configuration.

2 On the Configuration tree under Hardware Allocation, double-click EICM, and then
click Setup.

r i

EICM Setup X

Part Selection Part Configuration O ptions

Part1 Pratacol: -

Part 2

Part 3 R aws: Ir Columns: ’T
Port 4

Part &

Paort &

Part 7

Part 8

Port 3

Part 10

Get Defaultz 0k | Cancel Help

D IS T T

Y Y Y Y

3 Specify these properties on the EICM Setup screen.

Property Action
Port Selection Select Port 5 or Port 10. Other ports cannot be used for printing.
Protocol Select Printer from the Protocol list.
Rows Enter the number of lines (rows) to be displayed on a page.
Columns Enter the number of characters per line.

4 Click OK.
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Connecting a TCM to Printing Devices

This procedure explains how to directly connect a TCM to an HP JetDirect-compatible print

server and printer.

You can use standard communication cables for these connections.

Procedure

1 If the print server and printer packages have installation programs, install them on the

TriStation PC.

2 Follow the instructions, and run the diagnostic routines if available.

You do not need the printer drivers that came with the packages.

3 Record the IP address of the print server. You will need the IP address when configuring

the TCM printer.

Connect the printer to the print server, and connect the print server to a TCM Ethernet

port (NET 1 or NET 2).

Centronics-Compatible
Printer

HP JetDirect-Compatible
Print Server

Standard

Ethernet

Tricon Controller

]

Printer Cable

Cross-Over Cable

>0V

Figure 35 Connecting a Tricon TCM to a Printer and Print Server
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Connecting a TCM to Printing Devices Using a Hub

This procedure explains how to connect a TCM to an HP JetDirect-compatible print server and
printer by using a hub. You can use standard communication cables for these connections.

You do not need to install the printer drivers that may have come with the print server and

printer packages.

Procedure

1 If the print server and printer packages have installation programs, install them on the

TriStation PC.

2 Follow the instructions that came with the packages, and run the diagnostic routines, if

available.

3 Record the IP address of the print server. You will need the IP address when configuring

the TCM printer.

Connect the printer to the print server, and connect the print server to a hub. Connect
the hub to a TCM Ethernet port (NET 1 or NET 2).

Centronics-Compatible
Printer

HP JetDirect-Compatible
Print Server

]

Standard
Printer Cable

Ethernet
Hub

Tricon Controller

Ethernet Cable

Other Network
Connections

Ethernet Cable

>T=Z

Figure 36 Connecting the Tricon TCM to a Printer Server and Printer Using a Hub
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Configuring a Tricon TCM Port for Printing

This procedure explains how to configure a Tricon TCM port that is connected to a Centronics-
compatible printer. You do not need the printer driver that may have come with the printer package.

Note The following procedure applies only to model 4351A and 4352A TCMs. If you have an
older model 4351 or 4352 TCM installed in your system, please see Appendix C, TCM
Model 4351 /4352 Configuration.

Procedure

1 InTriStation, open your project, expand the Controller tree, double-click Configuration,
and expand Hardware Allocation.

2 Double-click the slot where the TCM module is installed and then click Setup. The
Enhanced TCM Setup dialog box appears.

3 Click the Printer tab.

@ )
Enhanced TCM Setup E‘

Network | Time Sync | Serial Pats | Peer-toFeer| Modbus TCP  Fiinter | Rouing | Access List|

r Ledt Slat

Frinter Fiint Server
Number d TCP Fort 3100
Newole O MET1 & NET2

Line width: |80 IF Address 0.0 .0 .30
[characters)

r Riht 51

Printer Print Server

Murnber 0 TCP Part 9100

Network: " MET1 & NETZ2

Line width: |80 IF Address 0.0 .0 .30
[characters)

[ Carcel | Hep |

4 Specity these properties for the module installed in the Left Slot.

Property Action

Printer Number Enter the number for the printer; can only be 5 or 10. Both slots cannot
have the same printer number. The default is 0, meaning a printer is not

configured.
Line Width Enter the number of characters to be printed on a line. The valid range is
80-132 characters. The default is 80 characters.
TCP Port Enter the number of the TCP port for the print server. The default is 9100
Number for an HP printer.
Network Click the network that the print server is connected to. The default is NET 2.
IP Address Enter the IP address of the print server.

5 If amodule is also installed in the Right Slot, repeat step 4 for that module.
6 Click OK.

TriStation 1131 Developer’s Guide, v4.1



Tricon Printing 279

About Function Blocks for Printing

A TriStation application must use print function blocks to send messages to a printer.

Each print function block has a PRINTER parameter which specifies the port number where the
printer cable is connected. For a Tricon EICM or TCM port, the PRINTER parameter must be 5
for a left EICM or TCM port, or 10 for a right EICM or TCM port. (Other EICM or TCM ports
cannot be used for printing.) The PRINTER parameter must be the same number as is defined
in TriStation.

Each time a message is printed, the print function blocks in the TriStation application are
executed and the scan time increases.

This table lists the print function blocks in the Tricon Library.

Print Function Block Purpose

PRINT_BOOL Prints a three-character field containing either Off or On.
PRINT_CDT Prints the current date and time.

PRINT_CRLF Prints a new line (carriage return and line feed).
PRINT_CTOD Prints the current time of day.

PRINT_DINT Prints a DINT value.

PRINT_REAL Prints a REAL value.

PRINT_STRING Prints a string of text.

PRINTR_FLUSH Clears the print buffer.

See the TriStation Libraries Reference for more detailed information about the print function
blocks.

TriStation 1131 Developer’s Guide, v4.1



280 Chapter 4 TriStation 1131 Communication

Trident Printing

A Trident controller can print brief ASCII text messages if a communication port is connected
to a printer and the TriStation application includes standard print function blocks.

Print messages are typically used for alarms, status, and maintenance. A sample alarm message
might include the name of an analog input point, its time stamp and value, and a statement that
the value is out of range. If the Trident system includes numerous controllers or is connected to
a DCS, alarms are typically displayed on an operator workstation.

To print from a Trident controller, you must connect a CM Ethernet port to a print server that is
connected to a printer; configure these devices in the TriStation project; and use print function
blocks in the TriStation application.

Topics include:

* Affect of Printing on Scan Time on page 280

* Devices for Trident Printing on page 280

* Directly Connecting a Trident CM to Printing Devices on page 281

* Connecting a Trident CM to Printing Devices Using a Hub on page 282
* Configuring a Trident CM for Printing Devices on page 283

Affect of Printing on Scan Time

Each time a message is printed, the print function blocks in the TriStation application are
executed and the scan time increases. Typically, the print function blocks are subject to
conditional execution, which means they are not executed every scan. When you set the scan
time in TriStation , make sure it includes the execution time for all conditional statements in the
application.

If the scan time is not long enough, the execution of all conditional statements (when the
conditions are True) could result in scan-time overruns. You can minimize this problem by
limiting the amount of printer output. An alternative is to use a PC event logger such as the
Triconex SOE Recorder. For more information, see the SOE Recorder User’s Guide.

Devices for Trident Printing

At a minimum, the printing devices you can use with a Trident controller are an HP JetDirect-
compatible print server and a line printer for ASCII text. You can also use a router or a hub.

Print Server and Cables

A print server that is connected to a Trident CM must use the HP JetDirect print protocol and
operate at speeds of 10 or 100 megabits per second. Standard communication cables are suitable
for this connection.

You can purchase communication cables from other manufacturers. You must purchase print
servers elsewhere because Triconex does not supply them. Black-box cables and Hewlett-
Packard print servers are examples of dependable network printing devices.
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Triconex has tested these Hewlett-Packard print servers and can recommend them.

e HP JetDirect Ex Plus
e HP JetDirect 500X Series, model J3265A

Printers

You must select a printer that is compatible with your print server. The Trident controller prints
ASCII text only, which does not include formatting or graphics, so a Centronics-compatible
printer is adequate. Laser printers are also suitable.

For more information, see the Trident Communication Guide.

Directly Connecting a Trident CM to Printing Devices
This procedure explains how to directly connect a Trident CM to an HP JetDirect-compatible

print server and printer.

You can use standard communication cables for these connections.

Procedure

1 If the print server and printer packages have installation programs, install them on the
TriStation PC.

2 Follow the instructions, and run the diagnostic routines if available.
You do not need the printer drivers that came with the packages.

3 Connect the printer to the print server, and connect the print server to a CM Ethernet
port (NET 1 or NET 2).

Trident Controller

HP JetDirect-Compatible cM

Centronics-Compatible Print Server

Printer

Standard Ethernet
Printer Cable Cross-Over Cable

[
—
]
n

MP

Figure 37 Connecting a Trident CM to a Printer and Print Server
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Connecting a Trident CM to Printing Devices Using a Hub

This procedure explains how to connect a Trident CM to an HP JetDirect-compatible print
server and printer by using a hub. You can use standard communication cables for these
connections.

You do not need to install the printer drivers that may have come with the print server and
printer packages.

Procedure

1 If the print server and printer packages have installation programs, copy the programs
to the TriStation PC.

2 Follow the instructions that came with the packages, and run the diagnostic routines, if
available.

3 Connect the printer to the print server, and connect the print server to a hub. Connect
the hub to a CM Ethernet port (NET 1 or NET 2).

HP JetDirect-Compatible
Print Server Trident Controller

Centronics-Compatible
Printer

Ethernet @]
Hub I I
Standard

Printer Cable T

Ethernet Cable

Ethernet Cable

MP

Other Network
Connections

Figure 38 Connecting the Trident CM to a Print Server and Printer Using a Hub
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Configuring a Trident CM for Printing Devices

This procedure explains how to configure a Trident CM port that is connected to a print server

and printer.

Procedure

1 Expand the Controller tree, and double-click Configuration.

2 On the Configuration tree, expand Hardware Allocation, double-click CM (COM: CM),

and then click Setup.

CM Setup

Slot 5 election

f+ Left Slat
" Right Slot

Metwark lSeriaI F'orts] F'linterl Houting]

Metl Met2 Configuration O ptions

Met1 Net2
Mode: Mode:
OFEN NETWORK. FEER-TO-PEER j
Frivilege
" Read ™ Read™rite
Transceiver Port Tranzsceiver Port
f RJAS O Mal & RJ45 O Mal
Transceiver Mode: Transceiver Mode:
| 10 Mbps Half Duplex ﬂ |Auto-Negotiate j
IP Address:

[0 . 0.0, 0
IP Subnet Mazk:

0. 0. 0.1
Default Gateway |P Address:
[0 . 0.0, 0

" OnMetl enable time synchronization with Trident Master Node

" On Met2 enable time synchronization with Trident Master Node
% MNaone

3

ak | Cancel | Help

3 Specify these properties on the CM Setup Network tab.

Property

Action

Slot Selection

Mode

Select Left Slot or Right Slot depending on where the CM is installed on

the baseplate.

For the NET 1 or NET 2 port, whichever is connected to the printer, select

the Open Network mode.

4 Click the Printer tab.
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CM Setup

Network] Serial Ports  Printer l Houting]

Left Slot
" Mot Configured + Configured
Printer Frint Server
Murnber: 1 TCP Pt (9100
Line width: |80 PAddesss | 0 , 0 . 0 , 0
[characters]
FRiight Slat

Mo options available when neither Met1 nor Met2 in Metwork, configuration is
confiqured as OPEM NETWORE.

X

=]

Cancel | Help

5 Specify these properties on the CM Setup Printer tab.

Property Action

Not Configured
or Configured

Printer Number

Select Configured for the slot in which the CM is installed.

Enter a number from 1 to 10. This must be the same number that is

declared for the PRINTER parameter in print function blocks.

Enter the maximum printable line width for your printer, based on the

The most typical line widths are 80 characters and 132 characters.

Line Width
manufacturer’s specifications.
TCP Port
Number the print server.
IP Address

Enter the TCP/IP Port number that was defined by the manufacturer of

Enter the 32-bit IP address of the print server on the network.

If the print server is not on the same subnet as the controller, you must
specify the destination address on the Routing tab of the CM Setup

dialog box.

6 Click OK to save the configuration.
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IP Addresses

When communication between a TriStation PC and a Triconex controller occurs over a network,
the IP address of the controller must be specified on the communication module.

If the controller is not part of a larger network, it may be possible to use the default IP address
set when the TriStation project is downloaded (assuming the correct node number and default
IP address are specified in the project).

If you cannot use a default address, there are other ways to set an IP address on a network. All
begin with asking the network administrator for the intended IP addresses. The easiest way is
to use a Reverse ARP (RARP) server that has been programmed in advance with the intended
addresses. Other ways include temporary connection of the TriStation PC to a non-Ethernet
module during downloading.

All the procedures for setting the IP address are based on the assumption that the controller
includes at least one communication module with an Ethernet port connected to a network.

To use the procedures, you should know how to:
¢ Connect the Triconex controller to a network
¢ Connect the TriStation PC to the controller

* Configure the TriStation project with the node number of the controller and the IP
address

For more information, see the Communication Guide for Tricon v9-v10 Systems.

Note Typically, Triconex controllers are located on their own subnet which is connected to a
larger network such as a DCS. Your network administrator can set up the subnet for
compatibility with the Triconex default IP addresses and can program any routers that
lie between the DCS and the Triconex subnet with addressing information about the
Triconex controllers.

Topics include:

* Using the Default IP Address for TriStation Communication on page 286
* Setting an IP Address Using a RARP Server on page 287
Setting a Tricon IP Address Using an EICM or TCM on page 288

* Setting a Trident IP Address Using an MP Connection on page 289
* Setting a Trident IP Address Using a CM Connection on page 290
* Specifying a Trident CM Default Gateway on page 291

* Specifying a Trident CM for Network Routing on page 292

* Testing a Network Connection on page 292
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Using the Default IP Address for TriStation Communication

This procedure explains how to use the default IP address for network communication between
a controller and a TriStation PC.

Procedure

1 Connect the controller to the network using the NET 2 port on the ACM, NCM, or TCM,
or the NET 1 or NET 2 port on the CM.

2 Power up the controller.

Connect the TriStation PC to the network, or directly to a NET 2 port on the ACM, NCM,
or TCM, or an Ethernet port on the CM (Trident).

4 In the TriStation project, expand the Controller tree, double-click Configuration, and
then click TriStation Communication.

5 On the TriStation Communication screen, verify the IP Address is:
* 192.168.1.1 (Tricon ACM, NCM, or TCM)
e 192.168.1.1 (Trident CM NET 1)
* 192.168.2.2 (Trident CM NET 2)

If the controller includes two communication modules, the default address applies to
both modules.

Note The left and right modules in ACM or NCM slots (Tricon) and the Left CM and
Right CM (Trident) use the same 48-bit physical MAC address and cannot be
connected to the same network.

On the Controller tree, click Configuration.

Expand Hardware Allocation, click the slot where the communication module is
installed, and then click Setup.

If a communication module is not installed, insert a communication module, and then
click Setup.

8 In the Setup dialog box, enter the same IP address specified on the TriStation
Communication screen.

9 If the controller includes a redundant communication module, enter the same IP address
for the other slot.

10 On the Controller tree, click the Controller Panel. From the Commands menu, click
Connect.

11 Wait about 40 seconds for the module to reset and become active.
When the module is active, the Active indicator is green.

12 On the Commands menu, click Download All to download the TriStation 1131 project
to the controller.

13 On the TriStation PC, from the Start menu, click the MS-DOS Command Prompt.
14 Type the command ping followed by the IP address to be tested.
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Note

For example, for an IP address of 206.32.216.43, enter this:
ping 206.32.216.43

If the network connection is made, the reply includes the IP address followed by byte
and time information.

If the connection is not okay, the reply is Request timed out.

If you receive a Request timed out reply, check your network cable and port connections
to verify they are securely connected, verify your configuration settings are correct, and
then retry the ping command.

Setting an IP Address Using a RARP Server

This procedure explains how to set the IP address of a communication module using a RARP
server on the local network. To use this procedure, the network administrator must program the
RARP server with the intended IP address for the controller. If this is not possible, use another
method to set the IP address.

Procedure

1

Give the network administrator the MAC address, which is:

40-00-00-00-00 (Tricon)

40-00-00-00-x-03 (where x is the Trident controller node number).

Ask the network administrator for the IP address that is to be used for the controller.

Connect the controller to the network through a network port on the communication
module.

Power up the controller.

During initialization, the communication module sends a request to the RARP server for
an IP address that has been mapped to its own 48-bit MAC address.

Note The left and right modules in ACM or NCM slots (Tricon) and the Left CM and
Right CM (Trident) use the same 48-bit physical MAC address and cannot be
connected to the same network.

On the TriStation PC, from the Start menu, click the MS-DOS Command Prompt.

Enter the command ping followed by the IP address to be tested. For example, for an IP
address of 206.32.216.43, enter this:

ping 206.32.216.43

If the network connection is made, the reply includes the IP address followed by byte
and time information.

If the connection is not okay, the reply is Request timed out.

Note If you receive a Request timed out reply, check your network cable and port
connections to verify they are securely connected, verify your configuration
settings are correct, and then retry the ping command.
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7

10
11

Connect the TriStation PC to the network, or directly to a network port on the
communication module.

In the TriStation project, expand the Controller tree, click Configuration, and then click
TriStation Communication.

On the TriStation Communication screen, specify the Node Number of the controller
and the intended IP address.

On the Commands menu, click Connect. Wait until the connection is made.

On the Commands menu, click Download All to download the TriStation project to the
controller.

Setting a Tricon IP Address Using an EICM or TCM

This procedure explains how to set the IP address of the Triconex controller by initially
connecting the TriStation PC to an EICM or TCM serial port, and downloading the TriStation
project. After the address is set, you can disconnect the TriStation PC from the EICM or TCM
serial port, and reconnect it to a NET 2 port on the ACM, NCM, or TCM.

Procedure

1

0 N o U

10
11

Ask the network administrator for the IP address to be used for the ACM, NCM, or
TCM.

Connect the TriStation PC to a serial port on the EICM or TCM.

Connect the controller to the network using a NET 2 port on the ACM, NCM, or TCM.
In the TriStation project, configure the following;:

* The EICM or TCM serial port and NET 2 Ethernet ports

* The node number and node name of the controller

* The intended IP address

Power up the controller.

On the Controller tree, click Controller Panel.

On the Command menu, click Connect To.

On the Connect To screen, select the Serial Port option and the COM port to which the
TriStation cable is connected.

Connect to the Triconex controller and download the TriStation project.

The ACM, NCM, or TCM initializes (resets) and accepts the IP address that you specify
in the TriStation project.

On the TriStation PC, from the Start menu, click the MS-DOS Command Prompt.

Enter the command ping followed by the IP address to be tested. For example, for an IP
address of 206.32.216.43, enter this:

ping 206.32.216.43

If the network connection is made, the reply includes the IP address followed by byte
and time information.
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12

If the connection is not okay, the reply is Request timed out.

Note If you receive a Request timed out reply, check your network cable and port
connections to verify they are securely connected, verify your configuration
settings are correct, and then retry the ping command.

If the IP address is set, you can disconnect the TriStation PC from the EICM or TCM
serial port, and connect it to a NET 2 port or to the network.

Setting a Trident IP Address Using an MP Connection

This procedure explains how to set the IP address of the Trident controller by initially
connecting the TriStation PC to an MP port and downloading the TriStation project. After the
address is set, you can disconnect the TriStation PC from the MP port, and reconnect it to a
network port on the CM.

Procedure

1

2
3
4

0 N o uv

10
11

12

Ask the network administrator for the IP address to be used for the controller.
Connect the TriStation PC to a TriStation port on the MP Baseplate.

Connect the controller to the network through a network port on the CM.

In the TriStation project, configure the following;:

* The MP and CM ports

* The node name and node number of the controller

* The intended IP address

Power up the controller.

On the Controller tree, click Controller Panel.

On the Command menu, click Connect To.

On the Connect To screen, click Main Processor Module Port and Left, Middle, or Right
for the MP port to which the TriStation cable is connected.

After connecting to the controller, download the TriStation project.

The CM initializes (resets) and accepts the IP address you specified in the TriStation
project.

On the TriStation PC, from the Start menu, click the MS-DOS Command Prompt.

Enter the command ping followed by the IP address to be tested. For example, for an IP
address of 206.32.216.43, enter this:

ping 206.32.216.43

If the network connection is made, the reply includes the IP address followed by byte
and time information.

If the connection is not okay, the reply is Request timed out.

If the IP address is set, you can disconnect the TriStation PC from the MP port, and
connect it to a network port on the CM or to the network.
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Setting a Trident IP Address Using a CM Connection

This procedure explains how to set the IP address for a Trident CM by temporarily configuring
a default IP address for the CM, and assigning a default IP address to the TriStation PC.

Procedure

1
2

10
11
12

13

14

15

16
17

Ask the network administrator for the IP address to be used for the CM.

Connect the Trident controller to the network using a network port (NET 1 or NET 2) on
the CM.

Connect the TriStation PC to a network port on the CM, using a direct or network
connection.

On the TriStation PC, use Windows procedures to set the IP address of the PC to either
of the following;:

* 192.168.1.x if the PC is physically connected to a NET 1 port, where x is any unused
host number.

e 192.168.2.x if the PC is physically connected to a NET 2 port, where x is any unused
host number.

Wait for the TriStation PC to reset.
Open the TriStation project.

Expand the Configuration tree, click Configuration, and then click TriStation
Communication.

Specify the node name, node number, and the default IP address of the controller.

Use the Network tab on the CM Setup screen to specify the intended IP address for the
Ethernet port that is connected to the network.

Power up the Trident controller.
On the Controller tree, click Controller Panel. On the Command menu, click Connect To.

On the Connect To screen, click the Serial Port option and the COM port to which the
TriStation cable is connected.

Verify that Communication Module Port is selected and the default IP address is
displayed.

Connect to the controller and download the TriStation project. Wait for the download to
complete.

After the download is complete, TriStation displays the message, Connection failed. The
default IP address you specified in the node definition is invalid, and the intended IP
address of the CM is set.

On the TriStation PC, use Windows procedures to set the IP address of the PC to its
actual address on the network.

On the TriStation PC, from the Start menu, click the MS-DOS Command Prompt.
Enter the command ping followed by the IP address to be tested.
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18

19
20

For example, for an IP address of 206.32.216.43, enter this:
ping 206.32.216.43

If the network connection is made, the reply includes the IP address followed by byte
and time information.

If the connection is not okay, the reply is Request timed out.

In the TriStation project, change the default IP address to the newly set IP address of the
TriStation Communication screen.

Use the Controller Panel to reconnect the TriStation project to the controller.

After the IP address is set on the network, you must reconfigure the IP address in the
TriStation project, and assign a valid IP address to the TriStation PC.

Specifying a Trident CM Default Gateway

This procedure explains how to set the address of a default gateway for a controller that must
communicate with devices on another network. A default gateway is a router that forwards all
messages not addressed to stations within the local subnet.

Procedure

1 Expand the Controller tree and double-click Configuration.

2 On the Configuration tree, click Hardware Allocation to display the modules that are
configured for this system.

3 Double-click the CM icon to open the Properties dialog box, and click Setup to display
the configuration options for the CM.

4 On the Network tab, select Left Slot or Right Slot depending on which CM you are
configuring.

5 For NET 1 or NET 2 (depending on which one is connected the network), select Open
Network from the list under Mode.

6 Under Default Gateway Address, enter the IP address of the default gateway that is

connected to the local subnet.
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Specifying a Trident CM for Network Routing

This procedure explains how to specify routes to destinations outside the local network for
controllers that do not have access to a default gateway.

Each route must include an IP address for the destination, a subnet mask, and a gateway
address.
Procedure

1 Expand the Controller tree and double-click Configuration.

2 On the Configuration tree, click Hardware Allocation to display the modules that are
configured for this system.

3 Double-click the CM icon to open the Properties dialog box, and click Setup to display
the configuration options for the CM.

4 Click the Routing tab and enter an IP address under Destination Address, Subnet Mask,
and Gateway Address for each route that you need to specify.

Testing a Network Connection

This procedure explains how to test a connection from a Triconex communication module to a
network by using the ping command from an MS-DOS command prompt.

The test is performed on the TriStation PC. Before doing the test, you must have set the IP
address of the communication module on the network.
Procedure

1 On the TriStation PC, from the Start menu, click the MS-DOS Command Prompt.

2 Type the command ping followed by the IP address to be tested. For example, for an IP
address of 206.32.216.43, enter this:

ping 206.32.216.43

If the network connection is made, the reply includes the IP address followed by byte
and time information.

If the connection is not okay, the reply is Request timed out.
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Overview
This figure shows the main steps for implementing an application, which is the last step in a
TriStation project.
Set Up the Project
Develop the
Application
Test with the
Emulator
Fix Errors
Yes
Errors?
No

Configure the
Controller

Set Up TriStation
Communication

- Test application on emulator

Implement on - Test application on offline system
the Controller

- Commission the application

- Maintain the application
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295

Implementation Steps

This list includes steps for testing and maintaining an application.

Step See

0

Test on the emulator * Downloading to the Emulator on page 297
* Monitoring Variables on the Emulator on page 298
* Monitoring the Program Execution on page 299

* Adding Annotation for Variables on page 300

Test on the controller * Downloading to the Controller on page 302
* Monitoring Variables on the Controller on page 303
* Monitoring the Program Execution on page 304
* Adding Annotation for Variables on page 300
* Displaying Hardware Allocation Exceptions on page 308

Maintain an application * Steps for Downloading Changes on page 310
* Planning and Controlling Changes on page 311

* Commands Required with Application Changes on page 312

* Disabling (Forcing) Points on page 313
* Using the Download Changes Command on page 314
* Using the Download All Command on page 316
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Controlling the Operational Mode

This section describes the operational modes available on a controller. Although the
functionality is the same for Tricon and Trident, the method of executing the mode may be
different. This table describes the mode and method.

Table 32

Tricon and Trident Operational Modes

Mode

Description

Run

Program

Halt

Stop

Remote

Controller runs the downloaded application with read-only capability.

Attempts to write to program variables by TriStation, Modbus masters, or external
devices are rejected, however, an application may call gated access functions to enable
external writes during a designated window of time. For more information, see the
GATDIS and GATENB function blocks in the TriStation Libraries Reference.

* For Tricon, the keyswitch must be set to RUN and the Run command used.
* For Trident, the Run command must be used and the Set Programming Mode option
must be set to Disable Programming Control Operations.
Controller allows application loading, verification, and write access.

Allows Download All and Download Changes commands from TriStation. Also allows
writes to program variables by Modbus masters and external devices.

* For Tricon, the keyswitch must be set to PROGRAM.
* For Trident, the Set Programming Mode option must be set to Enable Programming
and Control Operations. (This is the default setting.)

Controller stops running the application and retains the values of tagnames.

¢ For Tricon, the Halt command is used.

¢ For Trident, the Halt command or the SYS_APP_HALT function can be used.
Controller stops reading inputs, forces non-retentive digital and analog outputs to zero,
and halts the application.

Retentive outputs return to the value they had before the Stop was issued. Stop mode is
recommended for installation and service of process-related equipment, but is not
required for service of the controller.

* For Tricon, the keyswitch must be set to STOP.

* For Trident, the Stop command must be used.
Controller runs the downloaded application and allows writes to program variables by
TriStation, Modbus masters, and external devices.
Download All and Download Changes by TriStation are not allowed.

* For Tricon, the keyswitch must be set to PROGRAM.

* For Trident, the Set Programming Mode option must be set to Enable Programming
and Control Operations. (This is the default setting.)
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Emulator Testing

This section describes how to test an application on the emulator, which can be done without
physically connecting to a controller or field instruments. Although the physical connections
and logical configuration do not need to be completed, it is a good practice to do so before
testing on the controller.

Topics include:

* Downloading to the Emulator on page 297
*  Monitoring Variables on the Emulator on page 298
*  Monitoring the Program Execution on page 299

* Adding Annotation for Variables on page 300

Note Under certain conditions, an application may appear to work correctly during emulator
testing, but will not work when downloaded to the controller. The emulator is designed
only to check your application code; it does not check the application against any
restrictions imposed by the specific controller you will be downloading to.

For example, the size of your application is not emulated exactly due to code differences
between the emulator and a controller. Thus, an application that appears to download
correctly to the emulator may be unable to be downloaded to the controller, due to size
restrictions imposed by the controller.

Additionally, many function blocks in the controller library (TR1LIB, TRDLIB, or
TX1LIB) are not emulated. One exception is TR_CALENDAR, which is emulated using
the local time on your PC. Also, the print function blocks print to TriStation’s output
window.

Downloading to the Emulator

This procedure explains how to use the Download All command to load an application to the
emulator, which allows you to test an application without connecting to a controller. The
Download Changes command cannot be used with the emulator.

Procedure

1 Open the Controller workspace, expand the Configuration tree, and double-click
Emulator Panel.

2 Click Connect .

3 Click Download All . .
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Monitoring Variables on the Emulator

This procedure explains how to monitor and test values for variables on the emulator.

Procedure

1 To connect and download an application, see Downloading to the Emulator on
page 297.

2 If needed, drag variables to be tested onto the emulator sheet.

3 Double-click a variable to view its Item Properties dialog box and make changes to its
value.

Item Propetties [

m Variable \T.&.nnntatiu:un j

Selection: |ExAMPLES_ENO_FED.SHOW_END Width

Twpe: BOOL jJ

W ariable Lizt
SetWalue: SHOW _EMO

FaLSE Canfirm

Point dizable not permitted [ Annotate

4 For the Set Value property, enter a test value and click Confirm. The value is applied to
the selected variable.

5 Continue to monitor the program execution.
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Monitoring the Program Execution

This procedure explains how to display the program execution, which shows the program
executing on the emulator.

Procedure

1 To connect and download an application, see Downloading to the Emulator on
page 297.

2 On the emulator tree, expand Programs, and click the program you want to monitor.

3 Click Display Program Document | %F|.

4 To view the program execution, click Run | [» | or Single Step | I |.

5 To quit running the program, click Disconnect [ []].

False Value True Value
in Green T rin Red

ERSANSE0 A0
G#ASTAAADE

Figure 39 Sample Program Running on the Emulator
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Adding Annotation for Variables

This procedure explains how to add an annotation to a variable, which allows you to specify
information displayed while the program is executing. The annotation can include text and
macros.

Procedure

1

To connect and download an application, see Downloading to the Emulator on
page 297.

If needed, drag variables to be tested onto the sheet.

Double-click a variable, and select the Annotate check box on the Variable tab.

Item Properties ]

Eﬂl EI Variable \T.ﬂ-.nnntaticun j -

Selection: |E><'.-'-‘-.M PLES_ENO_FBD.SHOW_EMO Width

Tepe: BOOL jJ

" ariable List

SetWalue: SHOW _EMO
FalLSE Canfirm

Puaint dizable not permitted W Annatate

Click the Annotation tab.
Item Properties IEI
Eﬂl EI ("-.-"ariable T/Annuta‘tiunﬁ
EZPGM_LOCAL Type annotation text here.

f'ou may use macros in
yaur ahnotation kext. Press
the button below to wview
the avalable macros.

Macros...

Click the Macros button to change the macro identified with the annotation.

To copy a macro, click the macro name and press Ctrl+C. To paste the macro, close the
Edit Macros dialog box, click in the Annotation area, and press Ctrl+V. You can also
enter text with the macros.

Continue testing, as needed.
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Controller Testing

This section explains how to test on the controller, which is usually done when the controller is
physically connected to field instruments either in a test facility that simulates the system
(Factory Acceptance Test) or at the site while the control process is offline (Site Acceptance Test).
The logical hardware configuration in TriStation must be completed and must match the
physical configuration.

Topics include:
* Downloading to the Controller on page 302
*  Monitoring Variables on the Controller on page 303
* Monitoring the Program Execution on page 304
* Adding Annotation for Variables on page 305
* Determining the Scan Surplus on page 306
* Displaying Hardware Allocation Exceptions on page 308
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Downloading to the Controller

This procedure explains how to use the Download All command to load an application to the
controller. A best practice is to rebuild the application before downloading it.

This procedure can be used for testing when the controller is connected to simulation field
devices or the control process is offline. This procedure can also be used to run the application
when the control process is online.

Procedure

1

Open the Controller workspace, expand the Configuration tree, and double-click the
Controller Panel.

On the Commands menu, click Connect .

The Connect To screen shows the default communication setting. If needed, change the
connection setting and click OK. For more information, see Specifying the Tricon Default
Connection on page 197 or Specifying the Trident Default Connection on page 216.

Enter the connection password if required.
Do one of the following;:
* For Tricon, ensure the keyswitch is turned to PROGRAM. This is the factory setting.

* For Trident, ensure the mode is Enable Programming and Control Operations. This
is the default setting. (To view this setting, on the Commands menu, click Set
Programming Mode, and then click Enable Programming and Control Operations.)

On the Commands menu, click Download All .

If the download is successful, a backup file of the project is automatically created with
the major version, minor version, time stamp, and the extension DWLD. For example,
EXCOUNTR_333_1_4120e077.DWLD. If needed, this file can be restored by using the

Restore Project To Last Download Command on page 410.

To start the application, click Run IEI

Do one of the following:

* For Tricon, turn the keyswitch to RUN (to start the program on the controller) or to
REMOTE (to start the program and allow external devices to write to tagnames or
aliases).

* For Trident, set the mode to Run and disable Download commands by doing this:
On the Commands menu, click Set Programming Mode, and then click Disable
Programming and Control Operations.

TriStation 1131 Developer’s Guide, v4.1



Controller Testing 303

Monitoring Variables on the Controller

This procedure explains how to monitor and enable or disable variables while the application
is running on the controller.

Monitoring and disabling variables should only be done if the controller

CAUTION is not connected to a live system or if maintenance is being performed.

Procedure

1

Note

To connect and download an application, see Downloading to the Controller on
page 302 and Monitoring the Program Execution on page 304.

Drag the function blocks and variables you want to monitor to the sheet.

On the Commands menu, click Run IEI or Single Step | P |.

Note When you click Single Step, the application executes for one scan only. As a
result, Modbus Master and Peer-to-Peer behavior can be unpredictable when
Single Step is applied.

To enable or disable a variable, double-click the variable and click Enable or Disable.

Item Properties [ x| I

E.‘PI EI Uariahleﬁ/.&nnotatinn \|

Selection: (EHEETER Sidlth———
Type: DIMT + | . |
Wariable List

" Setalue: P1_CountLimit

350 Canfirm |
Disable |  Enable | 7 annotate

Continue testing, as needed.

While monitoring variables on the controller, you may occasionally see a question mark
(?) instead of the variable’s actual value. This is normal and should resolve itself within
the next few scans.

The question mark appears only when TriStation does not know the actual value of the
variable. This can occur in situations when the list of variables is being updated (for
example, when you've scrolled down the variables list, or resized the sheet view) and
TriStation doesn’t have enough communications bandwidth to display all the new
values in one scan.
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Monitoring the Program Execution

This procedure explains how to display the program execution, which shows the program
executing on the controller.

Procedure

1 To connect and download an application, see Downloading to the Controller on
page 302.

2 On the controller tree, expand Programs, and click the program you want to test.
3 Click Display Program Document .

4 To view the program execution, click Run II‘ or Single Step IE

Note When you click Single Step, the program executes for one scan only. As a result,
Modbus Master and Peer-to-Peer behavior can be unpredictable when Single
Step is applied.

5 To quit running the program, click Disconnect .

False Valu True Value
in Green ’»in Red

GRS Amaa 5 A
SR ASSALNGE

Figure 40 Sample Program Running on the Controller
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Adding Annotation for Variables

This procedure explains how to add an annotation to a variable, which allows you to specify
information displayed while the program is executing. The annotation can include text and
macros.

Procedure

1

To connect and download an application, see Downloading to the Controller on
page 302.

If needed, drag variables to be tested onto the sheet.

Double-click a variable, and select the Annotate check box on the Variable tab.

Item Properties X

m Variable \T.&nnntatinn W ~

Selection: |E><.-'1‘-.M FLES_EMO_FBD.SHOW_EMO “wfidth

Type: BOOL j J

Wariable List

SetWalug: SHOW _EMO
FaLSE Canfirm

Paint dizable not permitted W Annotate

Click the Annotation tab.

Item Properties IEI
Eﬂl E I (\-"ariable T/Anncrtatiun W
EPGM_LOCAL Type annotation text here.

Y'ou may use macrog in
your ahnotation text. Press
thie button below to wiew
the avallable macroz.

Macros. ..

Click the Macros button to change the macro identified with the annotation.

To copy a macro, click the macro name and press Ctrl+C. To paste the macro, close the
Edit Macros dialog box, click in the Annotation area, and press Ctrl+V. You can also
enter text with the macros.

Continue testing, as needed.
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Determining the Scan Surplus

This section explains how to determine the scan surplus, which indicates whether the actual
scan time required to execute the application uses less time or more time than the requested scan
time in the project. When the actual time is less, the scan surplus is positive, which means the
scan time setting can be decreased. When actual time is more, the scan surplus is negative,
which means the scan time should be increased to ensure that communication errors do not
occur. For more information, see Setting the Scan Time for a Downloaded Application on
page 307.

The Triconex Enhanced Diagnostic Monitor (sold separately) displays information to determine
scan surplus, including the requested Scan Time, Actual Scan Time, and Scan Surplus for an
application. For more information, see the Help documentation for the Enhanced Diagnostic
Monitor.

Positive Scan Surplus

A positive scan surplus means the application executes in less time than the requested scan time.
For example, if the requested scan time is 150 milliseconds, and the actual scan time is 100
milliseconds, there is a positive scan surplus of 50 milliseconds.

* If the surplus is 20 milliseconds or 10 percent of the actual scan time, do nothing.

* If the surplus is greater than 20 milliseconds or 10 percent of the actual scan time,
decrease the number for the scan time. In this example, the scan time could be set to 130
milliseconds.

Negative Scan Surplus

A negative scan surplus means the actual scan time is greater than the requested scan time. For
example, if the requested scan time is 150 milliseconds, and the actual scan time is 200
milliseconds, there is a negative scan surplus of 50 milliseconds.

* If the surplus is negative, increase the number for the requested scan time by the
negative amount plus 20 milliseconds. In this example, the scan time should be set to
220 milliseconds.

Process Safety Time Requirements

You should determine the Process Safety Time (PST) required by the application. The PST is the
period of time during which the process could shift from a safe operating condition to a
dangerous condition. The scan time for an application should be half the PST. For example, a
burner management system has a PST of 1 second, which means the scan time should be 500
milliseconds.
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Setting the Scan Time for a Downloaded Application

This procedure explains how to set the scan time for a downloaded application running in the
controller. (The emulator does not provide real-time information on scan time.) This should be
done if the scan time set in the project is less than the actual scan time required to run the
application. For more information, see Determining the Scan Surplus on page 306.

If you need a faster scan time than the low end of the range, you must redesign the application
or the process.

Procedure

1 On the Controller tree, double-click the Controller Panel and download the application.

2 On the Commands menu, click Set Scan Time.

This is the Tricon 3008 screen. This is the Trident screen.
Set Scan Time E| Set Scan Time X
Enter the scan time in miliseconds: (200 Enter the zcan time in millizeconds:  (EIL
Minimurn scan tme: 20 Minimum scan time: 10
lrii seem e 450 Mawimum scan time: 450
Foll Tirme: Al=2010416343 ms,
0K | Cancel Help
0k | Cancel Help
3 Specify this property on the Set Scan Time screen.

Property Action
Enter the scan time in Enter the number of milliseconds for the scan time used while the
milliseconds application is running in the controller. The number must be in the

minimum to maximum range.
* For Tricon 3006/3007, the range is 20 to 500 milliseconds.
* For Tricon 3008, the range is 20 to 450 milliseconds.

* For Trident, the range is 10 to 450 milliseconds. The minimum
must be equal to or larger than the poll times.

This setting does not affect the requested scan time for the project.
To change the requested scan time in the project, you must set the
scan time on the Implementation screen.

Note To guarantee that the controller provides a deterministic response time, the scan
time should always be set to a value greater than the I/O poll time (the
maximum time needed by the controller to obtain data from the input modules).
You can view the I/O poll time on the System Overview screen in the Enhanced
Diagnostic Monitor (sold separately). For more information, see the Help
documentation for the Enhanced Diagnostic Monitor.

4 Click OK to save your changes.
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Displaying Hardware Allocation Exceptions

This procedure explains how to display hardware allocation exceptions, which indicate that the
hardware configuration in the project does not match the physical hardware configuration.

Procedure
1 Download an application to the controller.

If the logical and physical configurations do not match, the Hardware Allocation
Exception dialog box appears.

Hardware Allocation Exceplions E I

-
4| | 3

Ore or more exceptions have been detected between the project hardware allocation and the Tricon hardware
allocation. ‘You may proceed with the download as long as there are no module mismatch erars. These are
marked with a red asterisk [7].

Cancel | Help |

2 Differences identified with an asterisk must be fixed in the project before the application
can be download. Other differences may allow you to download the application.

Identifier Description

Asterisk (*) A red asterisk identifies a module mismatch, which means the module
specified in the hardware configuration for the project is different from the
module in the physical system.

This error must be fixed by changing the hardware configuration in the
project.
Empty slot An empty slot error indicates either of these:

* The hardware configuration specifies a module that is empty in the
controller.

¢ The controller contains a module that is not included in the hardware
configuration.

The application can be downloaded.
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Maintenance

This section explains how to plan and manage changes to an application running on a controller
attached to a live system.

A WARNING

Topics include:

Changing a safety-critical application that is running on a controller
should be avoided because an error in the application could cause a trip
or unpredictable behavior.

* Steps for Downloading Changes on page 310

* Planning and Controlling Changes on page 311

* Commands Required with Application Changes on page 312

* Disabling (Forcing) Points on page 313

* Using the Download Changes Command on page 314

* Using the Download All Command on page 316
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Steps for Downloading Changes

This list includes steps for making changes to an application running on a controller.

* For a safety-critical application running on a live system, you must use
A WARNING extreme caution because a configuration error in the changed
application could cause unpredictable behavior or a trip.

* When a Download Changes command is issued, the scan time is
doubled for one scan immediately following the command. For
example, if the normal scan time is 100 ms, the scan following a
Download Changes would be 200 ms.

Step See

(J Verify the TriStation software is * Verifying the TriStation 1131 Installation on
correctly installed. page 6

(] Plan for the change. * Planning and Controlling Changes on

page 311.

(] Determine whether a Download All or * Commands Required with Application
Download Changes is required. Changes on page 312.

(J Review the hardware configuration. If * See the Hardware Module Configuration
needed, correct the hardware report. See Reports on page 41.
configuration to match the physical
configuration.

[J Compare the current project with the last * Compare Project to the Last Downloaded
downloaded. Command on page 330

(J Test on the emulator. * Emulator Testing on page 297

(J Ensure the scan time has a surplus * Determining the Scan Surplus on page 306

(J Download the changed application. * Using the Download Changes Command on

page 314.

* Using the Download All Command on
page 316

(] Backup the project and copy it to another * Backup Project Command on page 322
storage medium.
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Planning and Controlling Changes

This section describes recommended procedures for planning and controlling changes to an
existing application. All changes to an application should be controlled by a change control
board or the equivalent, and should comply with strict control procedures.

Recommended Procedure

1

10

11

Generate a change request defining all changes to the application and the reasons for the
changes, then obtain approval for the changes from the board.

Develop a specification for changes, including a test specification, then obtain approval
for the specification from the board.

Make the appropriate changes to the application, including those related to design,
operation, or maintenance documentation.

Verify the application in the controller matches the last downloaded application. See
Verify Last Download to the Controller Command on page 441. If the applications do
not match, contact Triconex Technical Support.

Print the Hardware Module Configuration report to compare the current configuration
with the last one downloaded to the controller.

Print all user documents and thoroughly check all changed networks in each document
to ensure the changes do not affect other parts of the application.

Test the new application on the emulator and write a test report.
Review and audit all changes and the test results with the board.
When approved by the board, download the changes to the controller.

Save the downloaded application and back up the appropriate files on a CD or other
storage medium.

Archive two copies of the PT2 (project) file and all associated documentation.
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Commands Required with Application Changes

After an application is downloaded to a controller, the state is set to accept changes to the project
which are allowed with the Download Changes command. If a change requires the Download
All command, it is either disabled or a message advises you to change the state or cancel the

change. For example, a program cannot be deleted unless the state is changed to Download All

This table identifies whether a Download All or Download Changes command is required.

Table 33  Commands Required with Changes
Component Command Required
Chassis Download All: Required if a chassis is added, deleted, or the type is changed.

Functions and
function blocks

IP Address

Memory allocation

Modules

Node Number

Number of Send or
Receive function

blocks

Operating
Parameters

Programs

Tagnames

Variables

Download All: Required if a function or function block is modified or deleted.

Download Changes: Allowed if a function or function block is added.

Download Changes: Allowed, but not advised, if the IP address of a
communication module is changed.

Download All: Required if memory allocation is increased.

Download All: Required if modules are deleted or moved in the
configuration.

Download Changes: Allowed if a module is added and the chassis has
empty slots, and there is sufficient memory allocated for the points.

Download All: Required if the address plug and node number configuration
are changed.

Download All: Required if the number of send or receive function blocks is
increased or decreased.

Download All: Required if the Allow Disabling of Points property is
changed.

Download Changes: Allowed if these properties are changed: Disable
Remote Changes to Outputs, Password Required for Connection, Restart on
Power-Up (Trident only), Scan Time, and Use Local Time.

Download All: Required if a program is deleted from an application.

Download Changes: Allowed if a program is added to an application and
there is sufficient memory.

Download Changes: Allowed if tagnames are added, modified, or deleted.
Tagnames can also be disconnected or connected to different points, if there
is enough memory allocated for the required point types. Points must be
enabled.

Download All: Required if changes to the Data Type or Alias Type require
additional memory allocation.

Download Changes: Allowed if changes to the Data Type or Point Type do
not require additional memory allocation. Points must be enabled. Also
allowed if the variable Name, Description, or Initial Value is added or
changed.
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Disabling (Forcing) Points

This procedure explains how to disable points on an application running on a controller, which
should be used with care. When a point is disabled, inputs from field instruments do not change
the value of the point. Disabling points is typically used when field instruments need to be
replaced or repaired.

For Tricon v9.x, a maximum of 64 points can be disabled at any one time. For Tricon v10.x, a
maximum of 256 points can be disabled.

* A project should not contain disabled points unless there is a specific

A WARNING reason for disabling them, such as initial testing or maintenance.

* Disabling points can increase the scan time.

Procedure
1 Expand the Configuration tree, and click Controller Panel.
2 On the Commands menu, click the Connect command, and enter the connection
password if required.
3 Double-click a point to be disabled, and click Disable.
Only one point can be disabled at a time.
4 Repeat step 3 until all desired points have been disabled.
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Using the Download Changes Command

This procedure explains how to use the Download Changes command to download changes to
an application that has been downloaded and is running on a controller. For information on
changes that are allowed with this command, see Download Changes Command on page 349.

These warnings should be reviewed before proceeding.

* Changing a safety-critical application that is running on a controller
AWARNING should be avoided because an error in the application could cause a
trip or unpredictable behavior.

» If the application has a negative Scan Surplus, do not use the
Download Changes command because it could cause a trip or
unpredictable behavior.

* When a Download Changes command is issued, the scan time is
doubled for one scan immediately following the command.

¢ If the IP Address is changed, the Fault indicator on the communication
module turns on during the reset, which temporarily compromises the
TMR status of the controller.

¢ If an I/O module is added, the TMR status of the controller is
temporarily compromised for as much as 8 to 16 scans. For more
information, see Adding an I/O Module below.

¢ If the Al module type for models 3703 or 3704 is changed, the TMR
status of the controller is temporarily compromised for as much as 8 to
16 scans.

¢ If the DO module type for models 3611, 3613, 3614, 3615, or 3617 is
changed, the TMR status of the controller is temporarily compromised
for as much as 8 to 16 scans.

e If in doubt about the effect of this command, contact Technical
Support.

Adding an 1/0 Module

If the application uses the following function blocks, the changed application should include
logic to accommodate the behavior.

* For Tricon, the IOMAIN and IOBAD parameters of the TR_MP_STATUS function block
turn off.

* For Trident, the parameters for the SYS_IO_STATUS, SYS_IOP_STATUS, and
SYS SYSTEM_STATUS function blocks turn off.

For more information, see the Tricon or Trident Safety Considerations Guide.
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Procedure

1 Expand the Configuration tree, and double-click the Controller Panel.

2 On the Commands menu, click Connect | 4]

required.

and enter the connection password if

3 On the Commands menu, click Download Changes .

If the download is successful, a backup file of the project is automatically created with
the major version, minor version, time stamp, and the extension DWLD. For example,
EXCOUNTR_333_1_4120e077.DWLD. If needed, this file can be restored by using the

Restore Project To Last Download Command on page 410.

The changes are made while the application is running.
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Using the Download All Command

This procedure explains how to use the Download All command to download a changed
application to a controller. For information on changes that require this command, see
Download All Command on page 348.

Using the Download All command requires the current application

AWARNING running on the controller to be halted.

Procedure

1 Expand the Configuration tree, and double-click the Controller Panel.

On the Commands menu, click Connect .

2

3 If needed, change the connection setting. Click OK.
4 If required, enter the connection password.
5

If needed, change the state to Download All. On the Commands menu, click Change
State to Download All.

Click Halt to stop the application.
For Tricon, turn the keyswitch to PROGRAM.

For Trident, ensure the mode is Enable Programming and Control Operations, by doing
this:

On the Commands menu, click Set Programming Mode, and then click Enable
Programming and Control Operations. (This is the default setting.)

9 Click Download All .

If the download is successful, a backup file of the project is automatically created with
the major version, minor version, time stamp, and the extension DWLD. For example,
EXCOUNTR_333_1_4120e077. DWLD. If needed, this file can be restored by using the

Restore Project To Last Download Command on page 410.

10 Click Run | [» | to start the application running on the controller.

11 For Tricon, turn the keyswitch to RUN.
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This appendix provides descriptions of TriStation commands and properties.

Add Program to Execution List Command

The Add Program to Execution List command places the cursor inside the Program Execution
List box, which allows you to enter or select a program to be added to the list.

Applies To
Application

Location

Application tree > Implementation > Edit menu

Alias Number

The Alias Number property identifies the range of five-digit alias numbers that can be assigned
to the point. For Trident, the alias number can be set within a default range or within a larger
allowable range.

This table identifies Tricon and Trident ranges.

Table 34  Alias Number Information
n Die Verible Mesge  Teon ol Jlowbe 5N
Range Range

0 BOOL Output Read/Write 00001 - 02000 00001 - 04999 00001 - 09999 2048
1 BOOL Memory Read/Write 02001-04000 05000 - 09999 00001 -09999 2016
2 BOOL Input Read 10001 - 12000 10001 - 14999 10001 - 19999 4096
3 BOOL Memory Read 12001 - 14000 15000 - 19999 10001 -19999 2016
4 DINT Input Read 30001 - 31000 30001 - 32499 30001 - 39999 1024
5 DINT Memory Read 31001 - 32000 32500 - 34999 30001 - 39999 1000
6 REAL Input Read 32001 -32120 35000 - 37499 30001 - 39999 120
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Table 34  Alias Number Information (continued)

n D2 Verible Mesge  Theon o Jowine BN
Range Range

7 REAL Memory Read 33001 - 34000 37500 - 39999 30001 -39999 1000
10 DINT  Output Read/Write 40001 - 40250 40000 - 42499 40001 - 49999 512
11 DINT Memory Read/Write 40251-41000 42500 -44999 40001 - 49999 750
12 REAL Memory Read/Write 41001 -42000 45000 - 49999 40001 - 49999 1000
13 DINT Memory Read 38000 -39630 n/a n/a 1630
14 BOOL Memory Read 18001 -19999 n/a n/a 2000

Applies To

Communication

Location

Application tree > Tagnames > Item Properties > Point Assignment tab

Alias Type

The Alias Type property identifies whether the memory point has an alias number and whether

the point is read or read /write. Settings include:

* Unaliased: Means the point cannot be read or written to.

* Read aliased: Means the point can be read by an external device. If specified, you can

accept the default alias, or enter a number for the alias.

* Read/write aliased: Means the point can be read or written by an external device. If

specified, you can accept the default alias, or enter a number for the alias.

Applies To

Communication

Location

Application tree > Tagnames > Item Properties > Point Assignment tab

Alighment

The Alignment property specifies how the text for an annotation or comment is aligned in the

comment box; either left, center, or right. The default is left.

Applies To

Comments

Locations

Item Properties > Comment tab
Project menu > Project Options > Annotations tab
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Allow Disabling of Points

The Allow Disabling of Points property specifies whether points can be disabled from the
TriStation PC. A TriStation PC cannot write to disabled points, however, external devices such
as Modbus masters can write to disabled points unless you disable external device writes.

The default is cleared, which means points cannot be disabled from the TriStation PC.

Once you have selected this property, you must rebuild the application and perform a
Download All to apply your changes to the controller. See Building or Rebuilding an
Application on page 174 and Using the Download All Command on page 316.

Applies To
Memory and Output Points
Locations

Tricon Controller tree > Configuration > Operating Parameters
Trident Controller tree > Configuration > MP Setup > Operating Parameters tab

Annotate

The Annotate property specifies whether to add an annotation, which is similar to a comment,
to a variable. If selected, an annotation box is attached to the bottom of an input, output,
input/output, or local variable. You can change the size of the annotation box.

An annotation can include any of the following:
* The monitor value (value of the variable as the configuration executes)
* The default macro for the particular type of variable
* Other standard macros
* User-modified macros

* Text that you type in

The default is cleared, which means an annotation is not included. If Annotate is cleared, no
properties are available to view when the application is run on the controller or emulator.

Applies To
Variables

Location

Item Properties > Constant tab

Annotation on by Default

The Annotation on by Default property specifies whether to automatically add annotation
boxes to variables used with a program or function block. Annotations allow you to include
information that is displayed at the bottom of an input, output, input/output, or local variable.
If you enable annotation for the project, the annotation display is automatically added to all the
variables in the project.
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The default is cleared, which means annotation is not automatically added.

Applies To

Variables

Location

Project menu > Project Options > Annotations tab

Application Type

The Application Type property determines whether an application element (program, function,
function block, or tagname) is used with safety, control, or safety and control applications.

The default is Control.

Table 35  Application Types

Setting Description

Safety An application that is designed to take a process to a safe state when
predetermined conditions are violated. Also referred to as an Emergency
Shutdown System (ESD), Safety Instrumented System (SIS), and Safety Interlock
System.

Applies to programs and tagnames.

Control An application that controls a process. Cannot be used in Safety programs.

Applies to programs, functions, function blocks, and tagnames.

Safety or Control ~ An application that includes a mixture of safety and control components.

Applies to functions and function blocks.

Applies To

Programs, Functions, Function Blocks, and Tagnames

Locations

Item Properties > Application tab
Declarations > Application tab

Apply Command

The Apply command allows you to save and apply changes you have entered. For example, if
you enter an initial value of 2 for a BOOL tagname and click Apply, a message indicates that the
value and data type are not compatible.

Applies To

Validation of application elements

Location

Item Properties > Constants or Point Assignment tab
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Auto Indent Command

The Auto Indent Command toggles to allow you to use automatic indentation or set your own

indentation in Structured Text code.

Applies To

ST programs and functions

Location

Auto Indent button, or View menu

Auto Name Command

The Auto Name command names more than one
variable or constant according to a pattern that you
specify. You can specify a name, starting value, and
incremental value. You can also specify the order in
which to apply the names to the selected elements.

Properties include:
* Formatted Name on page 364
e Start Value and Increment on page 428
* Name Order on page 387

Applies To

Variables

Locations

Auto Name button, or Tools menu
Item Properties > Constants or Selected tab

Auto Scroll Delay

[ =]

Automatic Naming @I

A formatted name containg one of the following macros:
A Theater nunbering A2, &4, .27, etc,

0. Momal numbering, where the number of zems
identifies the width of the number for purposes
of providing leading zeros.

Example:

P1_%b gives P1_A . P1_Z. P1_AA  etc
P1_%0gives P1_0... P1_9.. P1_10... etc.

|ALAAM_20

1 Increment; |1

Formatted Harme:

Start W alue:
Mames will be generated and applied to the selected
elements in the order zpecified below:

" Rows Mertical Position)
" Columns [Horizontal Position)
" Selection Order

QK | Cancel Help

The Auto Scroll Delay property specifies how many milliseconds to delay scrolling while

scrolling through the Structured Text.
Applies To
ST Language

Location

View menu > Set Editor Options
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Backup Project Command

The Backup Project command saves a copy of the open project elements and settings, and
creates a backup file named <project_name>.bt2.

Procedure
1 On the File menu, click Backup Project.

2 Specify the folder to save the file to. Use the suggested name or specify a new one. The
file extension (.bt2) does not have to be included in the name.

3 Click Save.
Applies To
Project

Location

File menu

Base Address

For Tricon, the Base Address property specifies the block address for the Tricon HIM based on
the Data Hiway memory map. Must be an integer between 5 and 31; the default is 5.

Applies To
Tricon HIM

Location
Controller tree > Configuration > HIM Setup

Baud Rate

The Baud Rate property specifies the data transmission speed. Settings include:

e For Tricon EICM: 19200, 9600, 4800, 2400, or 1200.
e For Tricon TCM: 115200, 57600, 38400, 19200, 9600, 4800, 2400, or 1200.
¢ For Trident: 115200, 57600, 38400, 19200, 9600, 2400, or 1200.

The default is 9600.

Applies To
Tricon EICM, Tricon TCM, Trident MP, Trident CM

Locations

Tricon Controller tree > Configuration > Hardware Allocation > EICM Setup

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup > Serial
Ports tab

Tricon Controller tree > Configuration > TriStation Communication

Trident Controller tree > Configuration > Hardware Allocation > MP or CM Setup > Serial Ports tab
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Block Type
See SOE Block Type on page 426.

Border

The Border property specifies whether to include a border around an annotation or comment
box. The border property can be specified for the project, or for individual annotations and
comments.

Options include None, Single, and Double. The default is Single.
Applies To
Annotations, Comments

Locations

Item Properties > Comment tab
Project menu > Project Options > Annotations tab

Build Application Command

The Build Application command builds an application by compiling programs in the execution
list that have been modified since the last time they were compiled. The command then links
the object code, library routines, and configuration elements to create an executable application.

Each successive time you use the Build Application command, it compiles and links only
documents and items that have changed since the last build.

After using the Build Application command several times, you should use the Rebuild
Application command. A rebuild compiles and links all documents and items in the application,
not just the ones that have changed since the last build.

Applies To
Application
Location

Build Application button, or Project menu

Category

The Category property specifies a name for a category that can be associated with documents
(programs, functions, function blocks, and data types). By adding a category name, you can sort
elements by type.

Applies To

Documents

Location

Right-click a document > Document Properties > Summary tab

TriStation 1131 Developer’s Guide, v4.1



324 Appendix A Commands and Properties

Cause Effect Matrix Support

The Cause Effect Matrix Support properties specify whether and how a function or function
block can be used in a CEM program. For user-defined functions, function blocks, and data
types, you can specify the setting. (For TriStation 1131 Library elements, the setting cannot be
changed.)

Settings include:

* Supports use in cause rows with ... inputs

* Supports use in effect columns with ... outputs
* Supports use in intersections

* Supports application defined states

The default is cleared for all options.

Applies To

Functions and function blocks used in CEM programs
Location

Application tree > right-click a function or function block > click Attributes tab

Cause Header Functions On by Default

The Cause Header Functions On by Default property specifies whether an input and function
column are automatically included in the cause header when a CEM program is created. The
default is cleared.

Applies To
CEM programs

Location
Tools menu > TriStation 1131 Options > CEM Editor tab

CEM Monitor Colors

The CEM Monitor Colors property specifies the colors to display for cause, effect, and
intersection cells in a CEM program. These colors are used when the application is run on the
controller or emulator.

The default for True is red. The default for False is white.

Applies To
CEM programs

Location

Project menu > Project Options > Monitor Colors tab
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CEM Editor Options

The CEM Editor Options properties specify the initial settings used when a CEM program is
created. Settings on individual CEM programs can be changed by setting the CEM Element
Options on page 325.

Properties include:
* Cause Header Functions On by Default on page 324
* Effect Header Functions On by Default on page 351
* Intersection Functions On by Default on page 373
* Default Number of Cause Rows on page 339
* Default Number of Effect Columns on page 339
Applies To
CEM programs
Location

Tools menu > TriStation 1131 Options > CEM Editor tab

CEM Element Options

The CEM Element Options properties specify the settings for a specific CEM program. For
information on specifying initial properties, see Specifying CEM Element Options on page 94.

Properties include:

* Enable Cause Header Functions on page 353

* Enable Effect Header Functions on page 354

* Enable Intersection Functions on page 355

* Enable Floating Text in Intersection Cells on page 355
* Evaluation Options on page 358

Applies To
CEM programs
Location

Open a CEM program > click the Document menu > click Options
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Change Colors Command

The Change Colors command displays a color palette that allows colors to be used when an
element is displayed on a logic sheet.

Applies To
Project elements

Location

Tools menu > TriStation 1131 Options > Drawing Colors tab

Change Owner Command

The Change Owner command allows you to change the owner of a document. Normally, the
owner of a document is the user who created it.
Applies To

Programs and functions

Location

Right-click an element > Item Properties > Change Owner
Change State to Download All Command

The Change State to Download All command .|y ey ]

changes the download state so that the
Download All command can be used when erpaEsvEL

the application is downloaded. You cannot the state of the project will be changed to ‘Tiownload All'
reverse this command. Before changing the
state, you may want to make a backup copy of

the application so that you can use it if you Change State | [ Cancel | Help |
decide that a Download All command is not
needed.

This command is only available after an application has been downloaded to the controller. If
the project is opened in a newer version of TriStation, this screen may be displayed to indicate
that changes, such as adding new libraries, will require a Download All.

The Download All command should not be used if the application on the
AWARNING controller is running on a live system. If needed, the system should be
taken offline while the download is done.

Applies To

Downloaded application

Location

Project menu
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Choose Another Tagname Command

The Choose Another Tagname ] <
command allows you to select a S CESERICU ST R EE E'
:Zgﬁzﬂg icl)’lfeiﬁaesgﬁ aI;i;f;fee:eQI:St more Ente-:r the name of an existing tagname in the field below. All items
than one occurrence of the selected EEQPE:?_EEEEE;TSTELEEEPD|NT5' will be changed to refer to
tagname, all occurrences are changed to the: tagname entered here.

the specified name.

Applies To
Tagnames in FBD editor | ak. | Ean-:el| Help |
Location

FBD editor > right-click a tagname in the Tagname Declarations tree

Clear History Command

The Clear History command deletes the history of actions, which is a listing of all changes made
to a project. Each item includes the date, element, user, action, and comment for the change.

Applies To

Project

Location

Project menu

Client IP Address

The Client IP Address property specifies the IP address of the client that you want to allow,
restrict, or deny access to the TCM. Also see IP Address on page 374.

Can be used in conjunction with the Client IP Subnet Mask property to create groups of IP
addresses with the same access levels.

Applies only to a model 4351A or 4352A Tricon Communication Module (TCM).
Applies To

Communication
Location

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup > Access
List tab
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Client IP Subnet Mask

The Client IP Subnet Mask property allows you to group IP addresses, so that you can create a
single entry in the TCM client access list for all IP addresses on the subnet. Also see IP Subnet
Mask on page 375. Applies only to a model 4351A or 4352A Tricon Communication Module
(TCM).

Applies To

Communication

Location

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup > Access
List tab

Client Protocols

The Protocols property in the TCM client access list specifies the protocol(s) that the selected
client can use to access the TCM. Applies only to a model 4351A or 4352A Tricon
Communication Module (TCM).

Table 36 TCM Client Access Protocols

Protocol Description

TSAA Stands for Triconex System Access Application, which is a protocol that
enables client/server communication between Triconex controllers and PCs.
OPC Server and DDE Server use TSAA protocol to exchange data with
Triconex controllers. TSAA protocol can be used to write programs for
accessing controller tagnames.

OPC Not supported by TriStation in this release.

TriStation A Triconex master/slave protocol in which the master (a TriStation 1131 PC)
communicates with the slave (a Triconex controller) over an Ethernet network.

Applies To

Communication
Location

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup > Access
List tab

Close Project Command

The Close Project command closes an open project and prompts you to save it if changes have
been made.

Applies To

Project

Location

File menu
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Coil Tool Command

The Coil Tool Command allows you to add a coil, which represents the state of an output variable.

Applies To

LD program or function

Location

Coil Tool button, or Tools menu > Select Tools

Coil Type

The Coil Type property represents the output state of a coil used in an LD program or function.

Table 37  Coil Type Symbols and Descriptions

Coil Type Symbol

Description

Normal (Momentary) ()
Negated (Momentary) (/)
Positive Transition (P)
Negative Transition (N)
Set (Latch) (S)

Reset (Unlatch) (R)

The state of the left link is copied to the associated Boolean
variable and to the right link.

The inverse of the state of the left link is copied to the associated
Boolean variable and to the right link.

The state of the associated Boolean variable is On from one
evaluation to the next if the left link changes from Off to On.

The state of the associated Boolean variable is On from one
evaluation to the next if the left link changes from On to Off.

The associated Boolean variable is set to On if the left link is in
the On state and remains On until reset by the RESET coil.

The associated Boolean variable is reset to Off if the left link is in
the On state and remains Off until set by the SET coil.

Applies To

LD program or function

Location

Item Properties > Selected tab
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Comment Tool

The Comment Tool allows you to draw a text box for a non-executable comment, and then type
text inside the box.

Applies To

Logic sheets in user documents, test sheets in the Controller and Emulator Panels
Locations

Comment Tool button

Application tree > User Documents tree > Tools menu > Select Tool command
Configuration tree > Controller or Emulator Panel > Tools menu > Select Tool command

Communication Command

The Communication command displays the Communication screen on the Controller tree.

Applies To

Communication

Location

Communication button, or Controller tree > View menu > Go to > Communication

Compare Project to the Last Downloaded Command

The Compare Project to Last
Download command allows you to
compare the changes made in the new
application to-be-downloaded with
the application already downloaded
to a controller. You can view the
comparison online, or print a report.
Differences between the project and
the downloaded application are
identified with a red asterisk (*).

Compare Project to Last Download El

System ] Mndulasl Documents I temory Allocation ]

% |Parameter Last Wersion Downloaded

Werzion in Development

Digable Points Allowed TRUE TRUE

Dizable Remate Changes FALSE FaLSE

M aximurn Peer-to-Peer Receives 1} o

b awirnurn Peer-to-Peer Sends 0 o

Metwork Mode Address 206.32.216.26 206.32.216.26
Metwork Node Name TRINODEDS TRINODEDG
Metwork. Hode Mumber E E

Password s
Password Required
Scan Time

Time Synchronization

This report should be run for all
safety applications.

< b4

“Wergion in Development, EXCOUNTR »332.0 1/4/2003 11:52:47 Ak
Lazt Version Downloaded: EXCOUNTR +331.0 6/21/2002 10:05:42 &AM

Frrint

Click each tab to compare differences.
A red asterisk marks differences.

Cloze Help

Applies To

Application and configuration elements

Location

Project menu
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Compile Command

The Compile command compiles the selected document and displays any errors.
Applies To

Programs, functions, and function blocks

Location

Compile button, or Document menu

Compile All User Documents Command

The Compile All User Documents command compiles all the user-created documents in a
project.

Applies To
Application
Location

Project menu

Compiler Warning When Right Power Rail is Missing

The Compiler Warning When Right Power Rail is Missing property specifies whether to display
a warning if the right rail is missing on a Ladder Diagram program.

The default is cleared, which means a warning is not displayed if the right rail is missing.
Applies To
Ladder Diagram programs

Location
Tools menu > TriStation 1131 Options > LD Editor tab

Connect Command

The Connect command attempts to connect the TriStation PC to the controller or emulator,
depending on whether the command is issued from the Controller or Emulator Panel.

When the Connect Command is issued from the Controller Panel, a screen allows you to change
some default connection settings.
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Table 38  Connect Properties for Communication Modules

Communication

Module Properties that can be set

Tricon EICM or NCM Serial or Network port settings.

Tricon TCM Serial or Network port settings, TriStation UDP Port Number, and Baud
Rate (for serial connection only).

Trident MP or CM Serial or Network port settings.

Applies To

Communication modules, controller
Location

Connect button, or Controller or Emulator Panel > Command menu

Contact Command

The Contact command allows you to add a contact to a Ladder Diagram. After adding a contact,
you can specify the Contact Type.

Applies To
Ladder Diagrams
Location

Contact Tool button, or Tools menu > Select Tools

Contact Type
The Contact Type property specifies the type of a contact used in a Ladder Diagram.

Table 39  Contact Type Symbols and Descriptions

Contact Type Symbol Description

Normally Open - |- The state of the left link is copied to the right link if the state of
the Boolean variable is On.

Normally Closed —| / |— The state of the left link is copied to the right link if the state of
the Boolean variable is Off.

Positive —| P |- The state of the right link is On from one evaluation to the next

Transition when the associated variable changes from Off to On while the

state of the left link is On.

Negative —|N|—- The state of the right link is On from one evaluation to the next
Transition when the associated variable changes from On to Off while the
state of the left link is On.
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Applies To
Contacts in Ladder Diagram programs
Location

Item Properties > Variable tab > Contact Type area

Continuous Refresh Command

The Continuous Refresh command continuously displays the current values of variables on test
sheets or on the program document display. The default is On.

Applies To

Controller or Emulator Panel

Locations

Continuous Refresh button
Controller tree > Controller or Emulator Panel > Commands menu

Copy Command

The Copy command copies the selected items from the current tree or sheet and places them on
the clipboard.

Applies To

Test sheets and elements in Controller or Emulator Panel
User documents and elements on logic sheets

Location
Copy button, or Edit menu

Copy Current Setup to Other Serial Ports Command

The Copy Current Setup to Other Serial Ports command copies the settings for the selected serial
port to the other serial ports.

Applies To
Trident MP serial ports
Location

Trident Controller tree > Configuration > Hardware Allocation > MP Setup > Serial Ports tab
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Current Version

The Current Version property identifies the current version of the project under development.
This is how the version is determined:

* The version of a newly created project is 1.0.

* Ifitis changed and saved after being downloaded to the controller, the minor number
is increased by 1. For example, 1.1.

» If the state is changed to Download All, the major number is increased by 1 and the
minor number is changed to 0. For example, version 1.1 is changed to 2.0.

Applies To
Projects
Location

Project menu

Cut Command

The Cut command deletes the selected items from the current tree or sheet and places them on
the clipboard, erasing the previous clipboard contents.

Applies To

Test sheets and elements in Controller and Emulator Panels
User documents and elements on logic sheets

Location

Cut button, or Edit menu

Data Bits

The Data Bits property specifies whether the data format includes 7 or 8 data bits. To set this
property, you must use Modbus slave or Modbus slave ASCII protocol. The default is 8 bits.
Applies To

Tricon EICM, Tricon TCM
Trident CM

Locations

Tricon Controller tree > Configuration > Hardware Allocation > EICM Setup

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup > Serial
Ports tab

Trident Controller tree > Configuration > Hardware Allocation > CM Setup > Serial Ports tab
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Data Files

The Data Files property specifies the path name for documents including user libraries,
configuration files, and custom report templates. The default path name and file extension is:

C:\My Documents\Triconex\TriStation 1131 4.1\Data
Applies To
Project
Location

Tools menu > TriStation 1131 Options > Directories tab

Data Type

The Data Type property specifies the kind of data that can be stored in the variable. For more
information about TriStation data types, see Appendix B, Data Types.

This table identifies the data types available for variables.

Table 40  Variable Data Types

Variables Data Types

Tagnames BOOL, DINT, REAL

Constants and local variables DATE, DT, DWORD, INT, LREAD, STRING, TIME, TOD
Applies To

Constants, local variables, and tagnames

Location

Item Properties > Constant or Declaration tab

Declarations Command

The Declarations command displays a dialog box that allows you to declare an input, output,

in/out, local, or tagname declaration. Variables must be declared to be used in programs and
functions.

Applies To
Variables

Location

Double-click a variable or right-click the Tagname Declarations folder
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Default Colors Command

The Default Colors command returns the colors of drawing items to the default colors. The color
settings on your PC affect the default colors. This table describes the drawing items for which
colors can be changed.

Table 41 Drawing Item Default Colors

Drawing Item Default Color
Element background Medium gray
Element text and border Black
Selected element background Dark blue
Selected element text White

Sheet background White

Sheet background (read-only documents) Medium gray
Zone division lines Medium gray

Applies To

Logic sheets in user documents
Test sheets in Controller and Emulator Panels

Location

Tools menu > TriStation 1131 Options > Drawing Colors tab

Default Connection

The Default Connection property specifies the initial setting used when the Connect dialog box
is displayed. This setting can be changed in the Connect dialog box before connecting to the
controller. This property is only available when both types of connections are selected in the
Select Connections area. Default settings are:

e For Tricon, the default is Network Connection.

¢ For Trident, the default is Main Processor.
Applies To
Application, controller, modules
Location

Configuration tree > TriStation Communication
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Default Gateway IP Address

The Default Gateway IP Address property specifies the IP address of the gateway to which the

controller is connected. Typically, this information is available from a network administrator or
Information Technology department.

Applies To
Communication
Locations

Tricon Controller tree > Configuration > Hardware Allocation > ACM Setup
Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup >
Network and Routing tabs

Trident Controller tree > Configuration > Hardware Allocation > CM Setup > Network or
Routing tab

Default Language

The Default Language property specifies the programming language to use initially when
creating a user document. The default is Function Block Diagram.

Options include:

* Function Block Diagram
* Ladder Diagram
e Structured Text

* Cause Effect Matrix
Applies To
User documents
Location

Project menu > Project Options > Language tab

Default Macros or Text

The Default Macros or Text property specifies a default macro or text to include with a variable
in a program, function, or function block.

Variable Program Defaults Function Defaults
Tag Refs % PGM_TAGNAME

Local variables %PGM_LOCAL %FB_LOCAL

I/O variables %PG_1O %EFB_1O
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Default Macros for Annotations

The default macros used with annotations vary depending on the element and variable type.
For example, the %PGM_TAGNAME macro expands to include the tagname
(P1.WATER_LOW), location on controller (03.04.13), and alias number (10018).

Table 42 Default Macros for Annotations

Sample Expanded

Macro Name Default Value Used With
Macro
%PGM_TAGNAME % TAG_MEMORYADDRESS % Program P1.WATER_LOW
TAG_ALIAS Externals 03.04.13 10018
%PGM_LOCAL %WHERE_USED Program Locals ~PROCESS_COUNT
1(C7) 3(D5) 4(A2)
%FB_INPUT <no default> Function Inputs  <no default>
%FB_OUTPUT <no default> Function <no default>
Outputs
%FB_IO <no default> Function <no default>
Inputs/Output
%FB_LOCAL <no default> Function Locals  <no default>

Macros Used in the Default Macros

Macros beginning with %TAG cannot be modified.

Table 43 %TAG Macros Used in the Default Macros

Macro Name Description

%PGM_TAGNAME  The name of the point to which the program variable is connected.

%TAG_MEMORY The location of the point to which the program variable is connected. This
ADDRESS only applies to physical input and output points and is displayed in this

format:

e For Tricon: CC.SS.PP; where CC is the chassis, SS is the slot, and PP is the
point. For memory points, an empty string is returned.

* For Trident: ii.ss.pp; where ii is the I/ O processor number, ss is the
module baseplate address plug number, and pp is the point number.

%TAG_ALIAS The Modbus alias of the point to which the program variable is connected. If

the point has no alias, an empty string is returned.

Applies To
Annotations and Comments
Location

Item Properties > Annotation or Comment tab > Macros button
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Default Number of Cause Rows

The Default Number of Cause Rows property specifies the number of rows added when a
matrix is created using the CEM editor. The default is 22.

Applies To
CEM programs

Location
Tools menu > TriStation 1131 Options > CEM Editor tab

Default Number of Effect Columns

The Default Number of Effect Columns property specifies the number of columns added when
a program (matrix) is created using the CEM editor. The default is 25.

Applies To
CEM programs

Location
Tools menu > TriStation 1131 Options > CEM Editor tab

Delete Command

The Delete command deletes the selected item.
Applies To
Project elements

Location

Edit menu

Delete Columns Command

The Delete Columns command displays a dialog box that allows you to specify the number of
columns to delete in a CEM program and the beginning column position.

Applies To
CEM programs

Location
E] Delete Columns button, or Edit menu
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Delete Rows Command

The Delete Rows command displays a dialog box that allows you to specify the number of rows
to delete and the beginning row position.

Applies To
CEM programs

Location
E Delete Rows button, or Edit menu

Delete Unreferenced Taghames Command

The Delete Unreferenced Tagnames command removes tagnames that are not used in programs
or functions.

Applies To
Tagnames

Location

Application tree > Tagname Declarations

Description

The Description property specifies descriptive text about the selected item. The maximum
number of characters is 131, which can include A to Z, and 0 to 9. The underscore character
(_) can also be used, but not as the first character in the description. To include this text in an
annotation or comment, use the % DESCRIPTION macro.

Applies To
Project elements

Locations

Item Properties > Selected or Declarations tab
Project menu > Security > New or Modify > Add User or Modify User

Destination IP Address

The Destination IP Address property specifies an IP address which is used if the controller is not
on the same subnet as other devices.

Applies To
Communication

Locations

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup > Routing tab
Trident Controller tree > Configuration > Hardware Allocation > CM Setup > Routing tab
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Destination Gateway IP Address

The Destination Gateway IP Address property specifies the IP address of the gateway device
which is used if the controller is not on the same subnet as other devices.

Applies To
Communication

Locations

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup >
Network and Routing tabs
Trident Controller tree > Configuration > Hardware Allocation > CM Setup > Routing tab

Destination IP Subnet Mask

The Destination IP Subnet Mask property specifies the binary pattern that is matched with the
IP address to turn part of the host ID address field into a field for subnets.

Applies To
Communication

Locations

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup > Routing tab
Trident Controller tree > Configuration > Hardware Allocation > CM Setup > Routing tab

Destination UDP Port

The Destination UDP Port property specifies the port number for other controllers on a Peer-to-
Peer network.

Applies To

Peer-to-Peer communication

Location

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup > Peer-
to-Peer tab

Differential Al Input Type

The Differential Al Input Type property specifies the input type for an analog input point. Only
available with Al model 3721. Options include:

*  Unipolar: 0 to 5 volts with 6% over-range.

* Bipolar: -5 to 5 volts with 6% under-range and over-range.
For detailed range information, see Resolution Type on page 408.

The default is Unipolar.
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Applies To
Analog input points
Location

Controller tree > Configuration > Hardware Allocation > Differential Al Setup

Directories

See:
* Data Files on page 335
* Project Files on page 403
* Temporary Files on page 431

Disable OVD on All Modules Command

For Tricon, the Disable OVD on All Modules command disables Output Voter Diagnostics
(OVD) on the points of all digital output modules in a controller (except Supervised DO
modules, which cannot have OVD disabled). The application must be running on a controller
to use this command.

For Trident, OVD is disabled for individual points by using the SYS_OVD_INHIBIT function.
For more information, see the TriStation 1131 Libraries Reference.

The default OVD state is enabled for all digital output points.

A safety application may not disable the output voter diagnostic.

A WARNING

Applies To
Application

Location

Controller tree > Controller Panel > Commands menu
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Disable OVD on Module... Command

For Tricon, the Disable OVD on Module... command disables Output Voter Diagnostics (OVD)
for all points on specified digital output modules in the controller. The application must be
running on a controller to use this command.

OVD cannot be disabled for points on a Supervised Digital Output module.

For Trident, OVD is disabled for individual points by using the SYS_OVD_INHIBIT function.
For more information, see the TriStation 1131 Libraries Reference.

The default OVD state is enabled for all digital output points.

A safety application may not disable the output voter diagnostic.

A WARNING

Applies To

Application, modules

Location

Controller tree > Controller Panel > Commands menu

Disable Programming and Control Operations

Trident only. See Set Programming Mode Command on page 418.

Disable Remote Changes to Outputs

The Disable Remote Changes to Outputs property specifies whether external devices can write
to output points in the TriStation application. If selected, external devices cannot write to output
points regardless of the settings for other properties. You should select this check box if the
application includes safety-critical outputs.

The default is selected, which means output points cannot be changed by external devices.
Applies To
Application

Locations

Tricon Controller tree > Configuration > Operating Parameters
Trident Controller tree > Configuration > Hardware Allocation > MP Setup > Operating
Parameters tab

TriStation 1131 Developer’s Guide, v4.1



344 Appendix A Commands and Properties

Disable Scaling

For Trident, the Disable Scaling property specifies whether REAL numbers are scaled to
integers when they are transmitted from a Trident controller. For Tricon, REAL values are
always scaled.

The default is cleared, which means real numbers are not scaled.

Setting Description

Selected Two consecutive 16-bit aliases are assigned to each REAL tagname so that IEEE 754
single-precision, floating-point representation is used. This option is available
because Modbus has a 16-bit size limitation. Only the first alias of the two is
displayed in the Modbus Alias field of the Declaration tab.

Cleared Only one alias is used.

Applies To

Modbus communication

Location

Application tree > Tagname Declarations> Item Properties > Scaling tab

Disable Stop on Keyswitch

For Tricon, the Disable Stop on Keyswitch property specifies whether to logically disable the
STOP position of the keyswitch on the Tricon Main Chassis so that the application is not stopped
if the key is turned to the STOP position. If selected, setting the keyswitch to STOP does not halt
the application.

The default is cleared, which means that the application is stopped if the keyswitch is turned to
STOP.

Applies To
Application

Location

Controller tree > Configuration > Operating Parameters

Disconnect Command
The Disconnect command disconnects an application from the controller or emulator.

Applies To

Communication

Locations

Disconnect button
Controller tree > Controller or Emulator Panel > Commands menu
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Display Program Document Command

The Display Program Document command allows you to monitor the execution (power flow)
of an FBD program or LD program while an application is emulated in TriStation or run online
on a controller.

You can perform monitoring using the default colors or custom colors, which you can change
online using the Project Options command. After changing the monitor colors, you must
perform a Download Changes operation for the new colors to take effect.

Applies To
Programs

Locations

Display Program Document button
Controller tree > Controller or Emulator Panel > Commands menu

Display Report Command

The Display Report command displays a selected report.
Applies To

Reports

Location

Project tree > Report viewer toolbar

Display Tabular View Command

The Display Tabular View command displays tagnames in a table format, which allows you to
change multiple tagnames at a time. To make sorting and changing easier, you can also change
the columns that are displayed and the order in which they are displayed.

Properties include: tagname, point type, alias type, data type, point address, description, S/ C (safety
or control), retain (Retentive), alias #, Min Span, Max Span, Group 1, Group 2, and initial value.

BN Tagname Tabular View ] =1[e3)]

Tagname Foint Type Alias Type Data Type Foint Address | Descri pion e Retain Alias #
Tagname_1 Memory Unaliased BOOL nia < FALSE nia
Tagname_2 Mernory Unalissed BOOL ria S FALSE nia
Tagname_3 Mernory Unaliased BOOL ria S FALSE nia
Tagname_4 Mermory Unaliased BOOCL nia c FaLSE nja
Tagname_& Memory Unaliased BOOL nia < FALSE nia
Tagname_6 Mernory Unaliased BOOL ria = FALSE nia
Tagname_7 Mernory Unaliased BOOL rfa c FALSE nia
Tagname_& Memary Unaliased BOOL nia i< FALSE nia
Tagname_9 Mermory Unaliased BOOL nfa < FALSE nia

< >

Applies To
Tagnames
Location

Application tree > right-click Tagname Declarations folder
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DO Point Options

The DO Point Options property specifies the type of fault detection used for the point. Each
point can be specified with one of these options.

Available only with the 3625 digital output module.

Table 44 DO Point Options

Option Description

Not Used Fault detection is the same as for Non-Supervised points, except reporting of
benign field fault conditions is suppressed.

Points configured as Not Used will be energized if the application commands
them on.
Non-Supervised  Fault detection includes:
* Detection of all internal faults, including those in the output circuitry.

* Detection of external faults associated with the field device or wiring —
limited to loss of field power and shorted loads under most conditions.

Non-supervised is the default.

Supervised Fault detection includes:
* Detection of all internal faults, including those in the output circuitry.

* Detection of all external faults associated with field device or wiring, such as,
loss of power, shorted loads, open loads, and so on.

Applies To
Tricon DO Points

Location

Controller tree > Configuration > Hardware Allocation > DO Setup

Document Access

The Document Access property specifies whether the document can be read, read and written
to (changed), or is locked. Settings include:

* Read: Any user can read the document, which means it can be viewed.
* Read/Write: Any user can read or change the document.

* Lock: Only users with the same or higher security level can read and write the
document.

The default is Read / Write.
Applies To

Programs, functions, function blocks, and data types

Location

Right-click a document > Properties > Summary tab
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Document Type

The Document Type property specifies whether a document is a program, function, function
block, or data type.

Applies To

Document

Location

Project menu > New Document

Double Space

The Double Space property specifies whether to display double spaces between the terminals (inputs
and outputs) on a function or function block, which provides additional space for annotations and
comments. This setting specifies spacing on an individual function or function block.

If you select Double Space after input and output variables have been
CAUTION attached to the function or function block, the variables will have to be
reattached.

The default is cleared, which means the terminals are single spaced.
Applies To

Functions and function blocks

Location

Item Properties > Function tab > Terminals > Double Space

Double Space Function (Block) Terminals by Default

The Double Space Function Block Terminals property specifies whether to display double space
between the terminals (inputs and outputs) on a function or function block, which allows space
for annotations and comments. This setting affects all new functions and function blocks created
in a project.

The default is cleared, which means the terminals are single spaced by default.

Applies To

Functions and function blocks

Location
Tools menu > TriStation 1131 Options > FBD Editor tab and LD Editor tab
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Download All Command

The Download All command downloads an application to the controller or emulator.

A WARNING

A Download All command requires that the application on the controller
is halted.

Table 45 Download All Required
Component Description
Chassis Required if adding, changing (the type), or deleting a chassis.

To avoid a Download All after the initial download, include the
maximum number of chassis in the application before downloading the
application.

Functions and function

blocks

Required if changing or deleting a function or function block.

Memory allocation

Required if changing memory allocation.

Modules

Required if moving or deleting modules in the configuration.

Node Number

Required if changing the address plug and node number configuration.

Number of Send or
Receive function blocks

Required if increasing or decreasing the number of send or receive
function blocks.

Operating Parameters

Required if changing the Allow Disabling of Points property.

Programs Required if changes to a program exceed available memory. Required if
deleting a program.
Tagnames Required if importing tagnames from an Excel or database file. Required
if changes to tagnames require additional memory allocation.
Variables Required if changes to variables require additional memory allocation.
Applies To
Application
Locations
Download All button

Controller > Controller or Emulator Panel > Commands menu
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Download Changes Command

nfm]n]

The Download Changes command downloads changes made to an application, while an
application is running on the controller. This command is only available on the Controller Panel.

* Changing a safety-critical application that is running on a controller

A WARNING should be avoided because an error in the application could cause a

trip or unpredictable behavior.

* For additional warnings, see Using the Download Changes Command
on page 314.

Table 46 Download Changes Allowed

Element

Description

Functions and
function blocks

Allowed if adding a function or function block, but not if changing or deleting an
existing function or function block.

IP Address Allowed, but not advised, if the IP address of a communication module is changed.
Modules Allowed if adding a module to an empty slot, which has sufficient memory
allocated for the points. Not allowed if moving or deleting modules.
Operating Allowed if changing these properties:
Parameters Disable Remote Changes to Outputs
Password Required for Connection
Restart on Power-Up (Trident only)
Scan Time
Use Local Time
Programs Allowed if adding or changing a program and there is sufficient memory. Not
allowed if deleting a program.
Tagnames Allowed if adding, changing, or deleting tagnames.
Tagnames can also be disconnected or connected to different points, if there is
enough memory allocated for the required point types.
Points must be enabled.
Variables Allowed if changing variable properties does not require additional memory

allocation.

If the Initial Value is changed, the value is not used until the application is stopped
and restarted.

Points must be enabled.

Applies To

Application changes

Locations

Download Changes button
Controller tree > Controller Panel > Commands menu
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Downloaded Version

The Downloaded Version property identifies the version of the application (project) that is
downloaded and running on the controller.

Applies To
Projects

Location

Project menu

Drawing Iltem
The Drawing Item property specifies the colors to use to with elements on logic sheets.

Applies To
Logic sheets

Location

Tools menu > TriStation 1131 Options > Drawing Colors tab

Drop Command

The Drop command drops all the logic elements enclosed by the comment box so they are not
part of the comment.

To drop, double-click the comment box, click the Pickup/Drop tab, and click Drop.
Applies To

Comments

Location
Item Properties > Pickup/Drop tab

Edit...Macros Commands

The Edit Document Macros, Edit Project Macros, and Edit Sheet Macros commands allow you
to specify text for macros that can be used in annotations and comments.

Applies To

Documents

Location

Document, Project, and Sheets menu
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Edit Sheet Title Command

The Edit Sheet Title command displays a dialog box that allows you to enter a title for the logic
sheet.

Applies To
Logic sheets

Location

Sheets menu

Edit Title Block Command

The Edit Title Block command displays a dialog box that allows you to add information to the
title block that is used when the CEM program is printed.

Applies To
CEM programs

Location

Sheets menu

Edit/View Source Command

The Edit/ View Source command displays the source code for the selected element. The source
code can be edited only for user-created functions and function blocks.

Applies To
CEM programs

Location
Application tree > User Documents > open a CEM program > right-click in the FBD Network

Effect Header Functions On by Default

The Effect Header Functions On by Default property specifies whether an output and function
column are automatically included in the effect header when a CEM program is created. The
default is cleared.

Applies To
CEM programs

Location

Tools menu > TriStation 1131 Options > CEM Editor tab
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EN/ENO
The EN/ENO property specifies whether to include EN (an input parameter) and ENO (an

output parameter) in the function.

* For the FBD language, the parameters are optional.

* For the LD language, the parameters are required.

Usage

* If EN/ENO is visible on any function in a network, then EN/ENO must be visible on
every function in the network.

* If there is more than one function with EN/ENO visible in a network, then for every
function except the last function, you must connect the ENO output directly to the EN
input of the next function.

* You must not connect an ENO output to more than one EN input.

Parameter Description

EN An input parameter that enables invocation of the function and carries power from the
left power rail.
e If True, the function was called and ENO indicates whether the function detected
an error.

e If False, the function was not called and the value of ENO is set to False.
ENO An output parameter that indicates whether the function detected an error and
connects either to the EN input of the next function or to the ground rail.
* If True, the function did not detected any errors.

¢ If False, the function detected an error, and evaluation of the network stops — the
return value is not written to any variable.

Applies To

Functions

Location

Item Properties > Function tab
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Enable Access List Command

The Enable Access List command turns on user access control for the TCM, so that client access
list settings are used to determine which IP addresses can access the TCM, and whether that
access is read-only, read /write, or denied. Applies only to a model 4351A or 4352A Tricon
Communication Module (TCM).

Applies To

Communication

Location

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup > Access
List tab

Enable All Disabled Points Command

The Enable All Disabled Points command enables all disabled points on an application running
on the controller.

Applies To
Application, tagnames

Location

Configuration tree > Controller or Emulator Panel > Commands menu

Enable Cause Header Functions

The Enable Cause Header Functions property specifies whether an input and function column
are included in a cause header of a CEM program. The default is cleared, which means cause
header functions are not included.

Applies To
CEM programs

Location

Application tree > open a CEM program > Document menu > Options

Enable Color Monitoring

The Enable Color Monitoring property specifies whether color is used when the application is
run on the controller or emulator. The default is cleared, which means that color monitoring is
not used.

Applies To
Programs
Location

Document Properties > Attributes tab
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Enable Communication with Tricon V8 and V9 Peer-to-Peer Systems

The Enable Communication with Tricon V8 and V9 Peer-to-Peer Systems property specifies
whether communication is enabled with these systems.

Applies To
Peer-to-Peer communication
Location

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup > Peer-
to-Peer tab

Enable Effect Header Functions

The Enable Effect Header Functions property specifies whether an output and function column
are included in an effect header of a CEM program. The default is cleared, which means effect
headers are not included.

Applies To
CEM programs

Location

Application tree > open a CEM program > Document menu > Options

Enable EN/ENO Terminals on Functions by Default

The Enable EN/ENO Terminals on Functions by Default property specifies whether to
automatically include EN (BOOL input) and ENO (BOOL output) parameters that detect and
isolate errors in FBD and LD logic. The default is cleared, which means EN/ENO terminals are
not automatically included.

Applies To
Functions
Location

Tools menu > TriStation 1131 Options > FBD Editor tab
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Enabled Features

The Enabled Features property specifies whether to allow programs, functions, function blocks,
data types, and multiple program to be created in the project. Options include:

* Programs

* Functions

* Function Blocks

e Data Types

* Multiple Programs

The default is all options are selected, which means all options are enabled.

Applies To

Programs, functions, function blocks, data types, multiple programs

Location

Project menu > Project Options > Language tab

Enable Floating Text in Intersection Cells

The Floating Text Functions property allows the name of the function or function block to be
displayed in a neighboring cell of the CEM matrix if it is empty. This may be useful if the name
of the function or function block is long. The default is cleared.

Applies To
CEM programs

Location

Application tree > open a CEM program > Document menu > Options

Enable Intersection Functions

The Intersection Functions property specifies whether a function column is included in the
intersection of a CEM matrix. The default is cleared, which means intersection functions are not
included.

Applies To
CEM programs

Location

Application tree > open a CEM program > Document menu > Options
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Enable Macro Editing

The Enable Macro Editing property specifies whether you can change the value for a user-
modifiable macro.

User-modifiable macros are identified with a pencil graphic on the Edit Macros screen.

The default is cleared, which means the macro value cannot be changed.
Applies To

Annotations and Comments

Location

Item Properties > Style tab

Enable Multiple Writes

The Enable Multiple Writes property specifies whether a tagname can be written to multiple
times from programs in the application. If this property is not selected and the tagname is
written to more than once, an error is displayed when the program is compiled.

The default is cleared, which means the tagname can only be written to once in an application.
Applies To

Tagnames

Location

Application tree > double-click a tagname > Point Assignment tab

Enable OVD on All Modules Command

For Tricon, the Enable OVD on All Modules command enables Output Voter Diagnostics (OVD)
on the points of all digital output modules in a controller.

The default OVD state is enabled for all digital output points.

A safety application may not disable the output voter diagnostic.

A WARNING

Applies To
Application, modules
Location

Tricon Controller tree > Controller Panel > Commands menu
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Enable OVD on Module... Command

For Tricon, the Enable OVD on Module... Select Module to Enable OVD =
command enables Output Voter Diagnostics
(OVD) for all points on specified digital output
modules in the controller. The default OVD state
is enabled for all digital output points.

Applies To

Application, modules

Location

Tricon Controller tree > Controller Panel >
Commands menu oK I Cancel Help

Enable Programming and Control Operations

For Trident only. See Set Programming Mode Command on page 418.

Enable Time Synchronization with External Source

See Time Synchronization on page 433.

Enable Tricon Node Time Synchronization

For Tricon, the Enable Tricon Node Time Synchronization parameter enables the controller to
participate in time synchronization across the Peer-to-Peer network as a Triconex Time
Synchronization master or slave node.

The default value is cleared, which means the controller will not synchronize time across the
Peer-to-Peer network. See also Time Synchronization on page 433.

Applies To

Communication

Location

Controller tree > Configuration > Operating Parameters
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Enable UCN Test Mode

For Tricon, the Enable UCN Test Mode property specifies whether UCN test mode is enabled
on the Tricon SMM module. The default is cleared.

Applies To
Tricon SMM
Location

Tricon Controller tree > Configuration > Hardware Allocation > SMM Setup

Enlarge Font Size Command
The Enlarge Font Size command increases the size of the font for the entire ST program or function.

Applies To

ST programs and functions

Location

IE Larger Font button, or View menu

Evaluation Options

The Evaluation Options property specifies how a matrix is evaluated when it includes multiple
intersections between a cause and effect. The evaluation can be based on AND or OR logical
processing. The default is OR.

OR Evaluation

If the matrix is based on an energize-to-trip system, such as a fire suppression system, an OR
evaluation is typically used because the normal state of inputs is False. If one of the inputs
changes to True, the related outputs also change to True.

AND Evaluation

If the matrix is based on a de-energize-to-trip (fail-safe) system, an AND evaluation is typically
used because the normal state of inputs is True. If one of the inputs changes to False, the related
outputs also change to False. This is why it is typically used with systems that are designed to
be fail-safe.

Applies To
CEM programs

Location

Application tree > open a CEM program > Document menu > Options
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Exactly Once

The Exactly Once setting indicates that each function block instance should be executed exactly
once per scan because the function block contains internal data that must be updated exactly
once per scan.

For user-defined function blocks, you can specify this setting.
For Triconex Library function blocks, the setting cannot be changed.

Applies To

Library and user-defined function blocks

Location

Document Properties > Usage tab

Exit Command

The Exit command closes the current project and quits the TriStation 1131 application.
Applies To

Project

Location

Edit menu

Expand Macros

The Expand Macros property specifies whether the values or the name of the macro displays. If
selected, the value displays. For example, the macro % DATE_CREATED displays the month,
day, and year when the project was created.

The default is cleared, which means the name, not the value, of the macro is displayed.
Applies To

Annotations and Comments

Location

Item Properties > Style tab
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Export Command

The Export command specifies a database or text file to export points to. If the file is to be
imported back to TriStation, the filename must be eight characters or less.

Applies To
Tagnames
Location

Right-click the Tagname Declarations folder

Export Destination
The Export Destination property specifies the destination to use when exporting a report file.
Settings include Disk file and Microsoft Mail. The default is Disk file.
Applies To
Reports
Location

Export Report button on Project tree > Reports toolbar

Export Format

The Export Format property specifies the format to use when exporting a report file. Formats

include:
Acrobat Format (PDF) Excel 8.0 (XLS) (Extended)
Character-separated values Paginated Text

Comma-separated values (CSV)  Rich Text (Exact) Format
Excel 5.0 (XLS) Tab-separated text

Excel 5.0 (XLS) (Extended) Tab-separated values
Excel 7.0 (XLS) Text
Excel 7.0 (XLS) (Extended) Word for Windows document
Excel 8.0 (XLS) XML
The default is PDF.
Applies To
Reports
Location

Export Report button on Project tree > Reports toolbar
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Export Report Command

The Export Report command exports the viewed report to a file format and destination you
specify.

Applies To
Reports
Location

Export Report button on Project tree > Reports toolbar

FBD Editor Options

The FBD Editor options include:

* Double Space Function (Block) Terminals by Default
* Enable EN/ENO Terminals on Functions by Default
* Left-Handed Wire Tool

Applies To
Functions and function blocks
Location

Tools menu > TriStation 1131 Options > FBD Editor tab

Field Maximum Power

For Trident, the Field Maximum Power property specifies the maximum range for power, based
on volts on the Pulse Input Module. The default is 33 volts.

Applies To
Pulse Input Module
Location

Trident Controller tree > Configuration > Hardware Allocation > Pulse Input Setup

Field Minimum Power

For Trident, the Field Minimum Power property specifies the minimum range for power, based
on volts for the Pulse Input Module. The default is 0 volts.

Applies To
Pulse Input Module

Location

Controller tree > Configuration > Hardware Allocation > Pulse Input Setup
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Field Power

For Trident, the Field Power property specifies whether field power is connected to the Pulse
Input Baseplate for use by the field sensors. The default is cleared, which means that field power

is absent.
Setting Description
Field Power Absent Select if field power is not connected to the PI Baseplate. This setting is
typically chosen if all the field sensors are passive.
Field Power Present Select if field power is connected to the PI Baseplate. This setting is
typically chosen if some or all the sensors are active.
Applies To

Trident Pulse Input Setup

Location

Trident Controller tree > Configuration > Hardware Allocation > Pulse Input Setup

Field Power Monitoring

For Tricon, the Field Power Monitoring property specifies whether the module should monitor
the 24V field power (also known as loop power) at the external termination panel. When field
power monitoring is on, the module will report when field power at the term panel goes in or
out of range.

Available only with the 3720 and 3721 analog input modules. Applicable only if you are using a
term panel that passes field power to the module.

If you are not using a term panel that passes field power to the module, you must select Off. If
you select On, and the term panel does not support field power monitoring, you will see Field
Power faults on the module.

The default is Off.
Applies To

Al Modules
Location

Tricon Controller tree > Configuration > Hardware Allocation > Single-Ended and Differential
Al Setup
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Find In Application Command

The Find In Application command finds the specified text by searching through the entire
application (project). Click the Options button to further narrow the search.

Applies To
Application elements
Location

Edit menu

Find Text Command

The Find Text command finds the specified text in the current program, function, or function
block. Click the Options button to narrow the search.

Applies To
Application elements

Location

Edit menu

Find Text Options

The Find Text Options dialog box allovxfs‘you Find Text Options X)
to narrow the search for text on a specific '
element or in an application. Search ltems

W Literals: include ‘constant' item values in search
Applies To v Mames: variable and function black item names

li i 1 v Data Types: varable, funchion block and function data bpes
App ication elements [v Comments: include comment and annatation test in search

I Declarations: include document declarations in search

Location

Find Text button, or View menu

Sensitivity

[™ Match Case: perform a case-sensitive search
[ wihale Woaord
v fild Card: allow asterisks [%] to match all characters

ak. | Cancel | Help ‘
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Formatted Name

The Formatted Name property specifies a pattern to use when naming variables. The pattern
includes:

* Text: The text used as the base for the name.
* Macro: The numbering scheme to use as an increment.
— For theater numbering (A to Z, and AA to ZZ), use %A.

— For normal numbering, (0-nnn), use %0.

For example, ALARM_ %0 would result in names of ALARM_1 through ALARM_nnn.
ALARM_%A would result in ALARM_A ... ALARM_Z, depending on the start and increment
value, and the number of variables.

Applies To
Comments and variables in user documents

Locations

Item Properties > Auto Name > Auto Name button
Tools menu > Auto Name Selected Items

Font Size
The Font Size property specifies the size of the font displayed for Structured Text code.
Applies To
ST Language

Location

View menu > Set Editor Options

FP Ordering

The FP Ordering property specifies which 16-bit section of a floating point number is read first.
* High 16 Bits First: the 16 most significant bits of the floating point number are read first.
* Low 16 Bits First: the 16 least significant bits of the floating point number are read first.

The default value is Low 16 Bits First.

Applies To

Modbus communication

Location

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup > Serial
Ports and Modbus TCP tabs
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Function Variables

See Default Macros or Text on page 337.

Full Name
The Full Name property specifies the name of the user.

Applies To

User Security

Location

Project menu > Security > Users tab > Modify button

Function Block Command

The Function Block command allows you to add multiple function blocks at the same time to a
program. If a function block has not been selected, a dialog box allows you to select the function
block

Applies To
Programs
Location

@ Function Block button, or Tools menu > Select Tool > Function Blocks

General Monitor Colors

The General Monitor Colors property specifies the colors to display for the value of BOOL
variables and wires.

The default for True is red.
The default for False is green.

Applies To
Tagnames

Location

Project menu > Project Options > Monitor Colors tab
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Global Positioning System Installed

For Tricon, the Global Positioning System Installed property specifies whether a GPS interface
is installed. The default is cleared, which means GPS is not installed.

Applies To

Tricon communication, Time Synchronization

Location
Tricon Controller tree > Configuration Panel > NCM Setup

Go To Cell Command

The Go To Cell command allows you to go to a specific row and column in the matrix.
Applies To
CEM programs

Location

Application tree > User Documents > Programs > open a CEM program > Edit menu

Group 1 and Group 2

The Group 1 and Group 2 properties specify group names to use for tagnames. Group names
allow you to categorize tagnames by a name you define. Group 2 is subordinate to group 1. All
the tagnames in a group must be of the same data type. The name can be a maximum of 63
characters.

Applies To
Tagnames

Location

Tagname Declarations > Declaration tab

Halt Command

The Halt command stops the execution of an application in the controller or emulator. In Halt
mode, tagnames retain the values they had in the scan during which the application was halted.

For Tricon, the Halt command is used. For Trident, the Halt command or the SYS _APP HALT
function can be used.

Applies To
Application

Locations

Halt button
Configuration tree > Controller or Emulator Panel > Commands menu
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Handshake

The Handshake property specifies whether to use signals to establish a valid connection. With
hardware handshake, a separate wire sends a signal when the receiving device is ready to
receive the signal, which ensures that a device transmits data only when the other device is
ready to receive it.

*  On the Tricon EICM, the switch settings determine whether handshaking is allowed.
*  On the Tricon TCM, the setting is configured on the Serial Ports tab.

* On the Trident CM, the setting of the Transceiver Mode property determines whether
hardware handshake is valid.

The default is None, which means hardware handshake is not used.

Settings include:

Setting Description

Hardware Select for:
* Any 2-wire configuration (required)
* A multi-point configuration that uses the RS-485 transceiver mode (required)

* A point-to-point configuration that uses an external modem with RS-232
transceiver mode (optional)

None Select for configurations that do not allow or require Hardware Handshake.

Used with RS-232 Transceiver Mode

With the Handshake property set to Hardware, the Trident CM asserts the Request to Send
(RTS) signal when it has a message to transmit. The CM begins transmission when it receives a
Clear to Send (CTS) signal from the Modbus master. The Trident CM ignores all characters
unless the Modbus master asserts the Data Carrier Detect (DCD) signal. This settings allows the
Modbus master to use half-duplex modem:s.

With the Handshake property set to None (typically for point-to-point connections), the Trident
CM asserts RTS at all times and ignores CTS and DCD. In other words, the CM transmits
characters even if the receiving device is not ready. This could result in an overrun state, and the
characters would have to be re-transmitted.

Used with RS-485 Transceiver Mode

With the Handshake property set to Hardware, the Trident CM enables its RS-485 transmit
driver only when it is sending data. Use this setting for all single-pair networks and for slave
ports in two-pair, multi-point networks.

With the Handshake property set to None, the Trident CM enables its RS-485 transmit driver at
all times. Use this setting for a Modbus slave port in a two-pair, point-to-point network.
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Applies To

Communication

Locations

Tricon Controller tree > Configuration > Hardware Allocation > EICM Setup

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup > Serial
Ports tab

Trident Controller tree > Configuration > Hardware Allocation > MP Setup > Serial Ports tab

Trident Controller tree > Configuration > Hardware Allocation > CM Setup > Serial Ports tab

Hardware Allocation Command

The Hardware Allocation command displays the Hardware Allocation screen in the Controller
tree.

Applies To

Configuration
Location

] Hardware Allocation button, or View menu

Hide Causes Unrelated to Effects Command

The Hide Causes Unrelated to Effects command hides causes on a CEM program that are not
related to an effect.

Applies To
CEM programs

Location

View menu

Hide Effects Unrelated to Causes Command

The Hide Effects Unrelated to Causes command hides effects on a CEM program that are not
related to a cause.

Applies To
CEM programs

Location

View menu
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Horizontal Network Divider Command

The Horizontal Network Divider command allows you to place a horizontal divider on a logic
sheet to divide networks.

Applies To
FBD logic sheets

Location

Horizontal Network Divider button, or Tools menu > Select Tool

IDLE State

IDLE is an application state which indicates that the TriStation PC is connected to a controller
or the emulator, but the application has not been downloaded.

Applies To
Application
Location

Controller tree > Controller or Emulator Panel > Title bar

Import Command

The Import command provides a wizard that allows you to specify the fields to import, and how
to link them to tagname properties.

Applies To
Tagnames
Location

Right-click the Tagname Declarations folder

Include Monitor Value in Annotation

The Include Monitor Value in Annotation property specifies whether to display the value of the
variable in the annotation. The default is cleared, which means the value is not displayed in the
annotation.

Applies To
Variables

Location

Item Properties > Annotation tab

TriStation 1131 Developer’s Guide, v4.1



370 Appendix A Commands and Properties

Initial Value

The Initial Value property specifies the beginning value assigned to a variable on the first scan
of the application. The value can be changed with a Download Changes command, however,
the value is not used until a first scan which is not issued with the Download Changes command.

A first scan occurs under any of these conditions:

¢ The Download All and the Run command are issued
¢ The Halt command and the Run command are issued

* The application is restarted after a power failure

To identify whether a first scan has occurred, use the TR_SCAN_STATUS (Tricon) or
SYS_SYSTEM_STATUS (Trident) function blocks.

In programs, only local variables are assigned an initial value. In functions and function blocks,
all variables are assigned an initial value. The value is either the value declared for the property
or zero.

Applies To
Tagnames, Variables

Location

Application tree > Tagname Declarations > Declaration tab

Insert Columns Command

The Insert Columns command displays a dialog box that allows you to insert columns in a CEM
program.

Applies To
CEM programs
Location

Insert Columns button, or Edit menu

Insert From File Command

The Insert From File command displays an Open dialog box that allows you to select a file to be
inserted in the ST program or function.

Applies To

ST programs and functions

Location

Edit menu
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Insert Input Variable Command

The Insert Input Variable command inserts an input variable to a logic sheet.

Applies To
CEM, FBD, and LD functions

Location
IE' Input Variable Tool button, or Edit menu

Insert In/Out Variable Command

The Insert In/Out Variable command inserts an in/out variable to a logic sheet. In Structured
Text language, VAR IN/OUT are added to the code, not inserted by a command.

Applies To
FBD and ST functions and function blocks
Location

El In/Out Variable Tool button, or Edit menu

Insert Local Variable Command

The Insert Local Variable command inserts a local variable to a logic sheet.

Applies To
CEM, FBD, and LD programs

Location

3| Local Variable Tool button, or Edit menu

Insert Output Variable Command

The Insert Output Variable command inserts an input variable to a logic sheet.
Applies To
FBD and LD functions

Location
IEI Input Variable Tool button, or Edit menu
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Insert Module Command

The Insert Module command displays a dialog box that allows you to select a module to add to
the configuration.

Applies To

Hardware configuration

Locations

Insert Module button (on Trident Configuration toolbar)
Tricon Configuration tree > Hardware Allocation > double-click slot
Trident Configuration tree > Hardware Allocation > MP/IOP1 > Tools menu

Insert Rows Command

bE

The Insert Rows command displays a dialog box that allows you to insert rows in a CEM program.

Applies To
CEM programs

Location

Insert Rows button, or Edit menu

Insert Tagname Declaration Command

The Insert Tagname Declaration command inserts a tagname declaration to the program.
Applies To
FBD and LD programs

Location

Tagname Declaration Tool button, or Edit menu

Internal State

The Internal State setting means each function block instance may have an internal state which
is remembered from one execution to the next and from one scan to the next. There are no
restrictions on usage of a function block labeled internal state; that is, you can execute the
function block instance more than once per scan, or you can skip scans.

For user-defined function blocks, you can specify this setting. For Triconex Library function
blocks, the setting cannot be changed.

Applies To
Library and user-defined function blocks

Location

Document Properties > Usage tab
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Intersection Functions On by Default

The Intersection Functions On by Default property specifies whether a function column is
automatically included in the intersection when a matrix is created. The default is cleared.

Applies To
CEM programs
Location

Tools menu > TriStation 1131 Options > CEM Editor tab

Invert Input

The Invert Input property specifies whether to invert the value of a BOOL input that is
connected to a function or function block. If selected, the value for the input is changed to the
opposite value when the function or function block is executed. For example, if the value is True
it is changed to False.

The default is cleared, which means the input value is not inverted.

When an input is inverted, a small circle (referred to as a fiducial) is displayed
on the input terminal of the function.

Applies To
BOOL input points
Location

Function and function blocks

Invert Input/Output

The Invert Input/Output property specifies whether to invert the value of a BOOL
input/output that is connected to a function block. If selected, the value for the input/output is
changed to the opposite value when the function block is executed. For example, if the value is
True it is changed to False.

The default is cleared, which means the input value is not inverted.

When an input/output is inverted, a small circle (referred to as a fiducial) is
displayed on the input terminal of the function.

Applies To
BOOL input points
Location

Function blocks

TriStation 1131 Developer’s Guide, v4.1



374 Appendix A Commands and Properties

Invert Output

The Invert Output property specifies whether to invert the value of a BOOL output that is
connected to a function or function block. If selected, the value for the output is changed to the
opposite value when the function is executed. For example, if the value is True it is changed to
False.

The default is cleared, which means the output value is not inverted.

When an output is inverted, a small circle (referred to as a fiducial) is displayed
on the output terminal of the function.

Applies To
BOOL output points
Location

Functions and function blocks

IP Address

The IP Address property specifies a unique 32-bit address of a computer attached to a network.
A network uses IP addresses to route messages to their destinations. An IP address is formatted
as four numbers separated by periods, where each number can be zero to 255. An example is
1.160.10.240. Every client and server in a network requires an IP address which is either
permanently or dynamically assigned at startup. The defaults are as follows:

e  ACM/NCM: 192.168.1.<node number>
e TCM: 192.168.0.<node number> for NET 1; 192.168.1.<node number> for NET 2

Applies To
Communication

Locations

Controller tree > Configuration > Communication

Tricon Controller tree > Configuration > Hardware Allocation > ACM or NCM Setup
Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup >
Network, Peer-to-Peer, Modbus TCP, and Printer tabs

Trident Controller tree > Configuration > Hardware Allocation > CM Setup > Network or
Printer tab
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IP Subnet Mask

The IP Subnet Mask property specifies a binary pattern that is matched with the IP address to
turn part of the host ID address field into a field for subnets.

¢  For Tricon ACM and TCM, see the network administrator.
e For Tricon NCM, do not change the default setting which is eight zeroes.
¢ For Trident CM, see the network administrator.

Applies To

Communication

Locations

Tricon Controller tree > Configuration > Hardware Allocation > ACM and NCM Setup
Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup >
Network and Routing tab

Trident Controller tree > Configuration > Hardware Allocation > CM Setup > Network and
Routing tab

Item Properties Command

The Item Properties command displays an Item Properties dialog box, which varies depending
on the item currently selected.

Applies To

Chassis, modules, tagnames, variables

Location

& | Item Properties button, or View menu

Language
The Language property specifies the language to be used for the program, function, function
block, or data type. Settings include:
*  Function Block Diagram
* Ladder Diagram
e Structured Text

¢ Cause Effect Matrix

Applies To

Programs, functions, function blocks, and data types

Location

Project menu > New Document
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LD Editor Options

The LD Editor Options include:

* Compiler Warning When Right Power Rail is Missing on page 331
* Double Space Function (Block) Terminals by Default on page 347
* Left-Handed Link Tool on page 376

Left-Handed Link Tool

The Left-Handed Link Tool specifies whether to have the link tool configured for left-handed
use for LD programs. The default is cleared, which means the right-handed link tool is used.

Applies To
Ladder Diagrams

Location
Tools menu > TriStation 1131 Options > LD Editor tab

Left-Handed Wire Tool

The Left-Handed Wire Tool specifies whether to have the wire tool configured for left-handed
use for FBD programs.

The default is cleared, which means the right-handed tool is used.

Applies To

Project

Location
Tools menu > TriStation 1131 Options > FBD Editor tab

Line Width

The Line Width property specifies the number of characters per line. The default is 80.

Applies To

Project

Locations

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup > Printer tab
Trident Controller tree > Configuration > Hardware Allocation > CM Setup > Printer tab
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Link Command

Z

The Link command draws a horizontal or vertical link between power rails and logic elements.
The direction of the link determines how it is evaluated in the logic.

Link Direction Description

Horizontal Transmits the state of the element on its immediate left to the element on its
immediate right. The state represents the Inclusive OR of the On states of the
horizontal links on its left side.

Vertical Intersects one or more horizontal link elements on each side. The state is copied to
all attached horizontal links on its right, but is not copied to attached horizontal
links on its left.

¢ Is Off if the states of all attached horizontal links to its left are Off.

¢ Is On if the state of one or more attached horizontal links to its left is On.

Applies To
LD programs
Location

Link Tool button, or Tools menu, Select Tools

List Disabled Points Command

Loc

The List Disabled Points command displays a list of all disabled points on a controller, so that
individual points can be selected and enabled. To use this command, the application must be
running on the controller.

Applies To
Tagnames

Location

Controller tree > Controller Panel > Commands menu

The Loc property displays the coordinates for the location of an element in terms of cause row
and effect column in a CEM program. For example, C01 identifies cause 1 and C02E(2 identifies
the intersection of cause 2 and effect 2.

Applies To
CEM programs

Location
Application tree > open a CEM program > Variable Detail Table
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Location

The Location property specifies the location of the tagname based on the position in the Tricon
chassis or Trident system. The address is a three-part number in this format: CC.SS.PP

Identifier Description

CC Stands for Tricon chassis, or Trident I/O Processor (IOP).
SS Stands for slot (Tricon), or baseplate (Trident).
PP Stands for point number.

For example, 01.02.23 is the address for point 23, on the module in slot 2, in chassis 1.
Applies To
Tagnames

Locations

Tricon Controller tree > Configuration > Hardware Allocation > DO and PI Setup
Trident Controller tree > Configuration > Hardware Allocation > PI Setup

Log On As New User Command

The Log On As New User command allows you to save and close the current project and log on
as a different user. You are prompted on whether to save project elements.

Applies To

Project

Location

File menu

Logon Name

The Logon Name property specifies the identifier used to log on to the TriStation 1131 project.
Applies To

User access

Location

Project menu > Security > Users tab > New or Modify button
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Macros Command

The Macros command displays macros that can be included in an annotation or comment. You
can specify whether to display macros available by Project, Document, or Sheet.

To copy, click the macro and press Ctrl+C. To paste, close the Edit Macro dialog box, click in the
Comment area, and press Ctrl+V.

Applies To
Comments and variables

Locations

Document, Project, and Sheets menus
Annotation tab (tagnames and variables), or Comments tab (comments)

Main Processor Connection Setup

For Trident, the Main Processor Connection Setup property specifies which MP is connected to
the TriStation PC. The options are left, middle, and right. The default is left.

Applies To

TriStation communication

Location

Trident Controller tree > Configuration > TriStation Communication

Manage Sheets Command

The Manage Sheets command displays a screen that allows you to manage logic sheets. These
commands are on the Sheets Manager screen.

Command Action
Append Adds a new sheet after an existing sheet.
Insert Adds a new sheet before an existing sheet
Delete Delete the selected sheet.
Title Allows you to edit the title of the current sheet. The sheet title is displayed
in the title block, the window caption bar and the Window Menu list.
Go To Click a sheet to be displayed, and then click Go To.
Applies To

Logic sheets
Location

Sheets menu
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Manage Views Command

The Manage Views command allows you to save, load, and remove views of a CEM program.
These commands are on the View Manager screen.

Command Action

Load Click a view and click Load to have it displayed.

Save Click to save the view currently displayed.

Remove Click a view and click Remove to delete the view from the list.

Restore All Defaults Click to restore the current view to show all causes and effects.

Close Click to close the View Manager screen.
Cancel Click to cancel the action.

Applies To

CEM programs

Location

View menu

Master Logical Port

The Master Logical Port property specifies the logical port number that the TriStation
application uses with Modbus Master Functions to access the port. This property is only
available for Modbus Master.

Applies To

Modbus Communication

Location

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup >
Modbus TCP and Serial Ports tabs

Maximum Number of Peer-to-Peer Receives

The Maximum Number of Peer-to-Peer Receives property specifies the maximum number of

Receive function blocks for each TriStation application. To conserve memory and minimize scan
time, set this number as low as possible. However, if you plan to add Receive function blocks in
the future, specify the anticipated maximum to avoid having to perform a Download All later.

This number set for Receive and Send does not have to be the same. The default is 0.

Applies To

Peer-to-Peer communication

Location

Application tree > Implementation > Peer-to-Peer Configuration
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Maximum Number of Peer-to-Peer Sends

The Maximum Number of Peer-to-Peer Sends property specifies the maximum number of Send
function blocks for each TriStation application. To conserve memory and minimize scan time,
set this number as low as possible. However, if you plan to add Send function blocks in the
future, specify the anticipated maximum to avoid having to perform a Download All later.

The number set for Send and Receive does not have to be the same. The default is 0.
Applies To

Peer-to-Peer communication

Location

Application tree > Implementation > Peer-to-Peer Configuration

Maximum RPM

The Maximum RPM property specifies the revolutions per minute for the device attached to the
Pulse Input Module. The number must be a positive floating point value.

The default is 30,000.

Applies To
Pulse Input Module

Location

Controller tree > Configuration > Hardware Allocation > Pulse Input Setup

Maximum Speed

The Maximum Speed property specifies the speed for the device attached to the Pulse Input
Module. The number must be a positive floating point value.

The default is 30,000.

Applies To
Pulse Input Module

Location

Controller tree > Configuration > Hardware Allocation > Pulse Input Setup

Maximum Value (Max Span)

The Maximum Value (Max Span) value identifies the maximum value for the range to scale a
REAL tagname to an integer; must be greater than the minimum value.

The maximum value and default value is 32,767. (For Honeywell, the maximum value is 9,999.)
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Applies To
Tagnames with REAL data types
Location

Application tree > Tagname Declarations > Scaling tab

Memory Address

The Memory Address property specifies where information about input, output, and memory
tagnames is stored in the Triconex controller.

Each tagname in a section is assigned to a memory address which is shown in TriStation in the
format <section>.<offset>. For example, MBW.0012 is the 12th memory BOOL read/write
aliased point in the controller.

Section Name Description

MBN Memory BOOL unaliased points
MBR Memory BOOL read aliased points
MBW Memory BOOL read/write aliased points
MIN Memory DINT unaliased points
MIR Memory DINT read aliased points
MIW Memory DINT read/write aliased points
MRN Memory REAL unaliased points
MRR Memory REAL read aliased points
MRW Memory REAL read/write aliased points
IBR Input BOOL read aliased points
IIR Input DINT read aliased points
IRR Input REAL read aliased points
QBW Output BOOL read/write aliased points
QIW Output DINT read/write aliased points
Applies To
Tagnames
Location

Application tree > Tagname Declarations > Item Properties > Point Assignment tab
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Memory Allocation Command

The Memory Allocation command displays the Memory Allocation screen in the Controller tree.

Applies To
Configuration

Location

IE Memory Allocation button, or View menu

Message Options Command

The Message Options command allows you to
specify the type of messages to be sent between the
TriStation PC and controller, and is generally used
to troubleshoot problems.

The default for all options is cleared.

Applies To

Troubleshooting problems

Location

Configuration tree > Controller Panel > Tools
menu > Message Options

Message View Command

r Bl

Message Options

tMezzage Options

| Messages Sent & Received
[ Meszage Detail

| State Changes

[ Emars

[ Information

Mezzages that go between TrStation 1131 and the
controller can be monitored. I normal operation all
theze options should be left unchecked.

o]

Cancel Help

The Message View button displays a message area at the bottom of the TriStation 1131 screen.
Tabs in the area allow you to display information for Application, Controller, Find Results, and
Compare Results. You can toggle the Workspace View On or Off.
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Applies To
View

Location

[E]| Message View button, or View menu > Messages

Minimum Value (Min Span)

The Minimum Value (Min Span) value identifies the minimum value for the range used to scale
a REAL tagname to an integer; must be less than the maximum value. The minimum value and
default value is -32,767. (For Honeywell, the minimum value is 0.)

Applies To
Tagnames with REAL data types
Location

Application tree > Tagname Declarations > Scaling tab

Modbus (Minimum and Maximum) Range

The Modbus (Minimum and Maximum) Range property specifies the minimum and maximum
limits of values communicated via serial ports. This property is used with the Minimum Value
(Min Span) and Maximum Value (Max Span) to communicate REAL values using Modbus or
Honeywell protocol.

¢ The minimum value is -32768; the default is O.

¢ The maximum value is 32767; the default is 32767.

* For Honeywell, the minimum is 0; the maximum is 9,999.

Applies To

Communication

Location

Tricon Controller tree > Configuration > Hardware Allocation > EICM Setup

Tricon Controller tree > Configuration > Hardware Allocation >Enhanced TCM Setup > Serial
Ports tab

Trident Controller tree > Configuration > Hardware Allocation > MP and Setup > Serial Ports tab
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Modbus Slave Address

Mode

The Modbus Slave Address property specifies the number of the Modbus slave device which is
connected to the Modbus master. This property is only available if using Modbus slave, and
master/slave protocols. If using Modbus master protocol, the address of the slave is specified
in the Modbus Read and Write function blocks.

The address can be from 1 to 247; the default is 1.
Applies To

Communication

Location

Tricon Controller tree > Configuration > Hardware Allocation > EICM Setup

Tricon Controller tree > Configuration > Hardware Allocation >Enhanced TCM Setup > Serial
Ports tab

Trident Controller tree > Configuration > Hardware Allocation > MP and Setup > Serial Ports tab

The Mode property specifies the type of communication, which can support one or more
communication protocols.

Table 47 Communication Modes

Modes Supported Protocols

Open Network TriStation, TSAA, OPC, DDE, and printer protocol

Peer-to-Peer Peer-to-Peer and Time Synchronization
TriStation TriStation

Applies To

Communication

Location

Tricon Controller tree > Configuration > Hardware Allocation > NCM Setup
Trident Controller tree > Configuration > Hardware Allocation > MP and CM Setup > Network
tab
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Monitor Display Options

The Monitor Display Options include properties that specify the names and colors for BOOL
variables.
Properties include:
* True State Name: the default is TRUE.
* False State Name: the default is FALSE.
* True Color: the default is red.
* False Color: the default is green.
Applies To
BOOL values

Location

Application tree > Tagname Declarations > Item Properties > Display tab

Monitor Value on by Default

The Monitor Value on by Default property specifies whether to display the value of the variable
when the program or function block is executed.

The default is cleared, which means the monitor does not display the value of the variable.
Applies To

Variables

Location

Project menu > Project Options > Annotations tab

Move Behind Logic Elements

The Move Behind Logic Elements property moves a selected comment box behind a logic
element, which means the element is considered part of the comment and not executed with the
logic.

The default is cleared, which means the element is not enclosed in a comment.

Applies To

Annotations and Comments

Location
Item Properties > Style tab
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Name

The Name property specifies an identifier or description for an element.

Feature Description

Restrictions The name must begin with an alpha character (A to Z) and can include up to 31
alphanumeric characters (A to Z, and 0 to 9), including the underscore (_)
character. Letters are not case-sensitive.

Version Numbers Names of documents include a version number at the end of the name. The
number includes a major number, which is always 1 and a minor number,
which changes when the document is changed, saved, and closed.

Applies To

Variables, Contacts, Coils

Location

Item Properties

Name Order

The Name Order property specifies how automatic naming is applied to the selected variables.
Settings include:

* Rows—Names are applied vertically, from left to right.

* Columns—Names are applied horizontally, from top to bottom.

* Selection order — Names are applied based on the order in which they were selected.
Applies To
Comments and variables in user documents

Location

Item Properties > Auto Name > Auto Name button
Tools menu > Auto Name Selected Items

Network

The Network property specifies the TCM network port—NET 1 or NET 2— that the selected
external device is connected to.

Applies To
Communication

Location

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup
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New Document Command

The New Document command opens a dialog box that allows you to specify the type of
document to create and the type of language to use.

Applies To
Application

Location

Project menu

New Project Command

The New Project command creates a new project.
Applies To
Project

Location

File menu

New Tagname Command

The New Tagname command opens a screen that allows you to specify a new tagname.
Applies To

Tagnames

Locations

Project menu
Application tree > right-click Tagname Declarations

New Tagnames Command

The New Tagnames command opens a screen that allows you to create multiple tagnames based
on a naming scheme. Properties include:

* Formatted Name on page 364
e Start Value and Increment on page 428
* Name Order on page 387

Applies To

Tagnames

Location

Project menu
Application tree > right-click Tagname Declarations
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NIC Index

The NIC Index property specifies the index position of the network interface card in the
TriStation PC.

To determine the NIC index:
1 Open the Control Panel and click the System icon.
2 On the Hardware tab, click Device Manager, and then expand the Network Adapters tree.

3 Starting with zero, count down the list of adapter cards to the one that is connected to the
TriStation PC. For example, if your adapter card is fifth in the list, its index position is 4.

Applies To

Communication
Location

Controller tree > Configuration > TriStation Communication
Node Name

The Node Name property specifies the name for a Triconex controller, which can be a default
name or a user-defined name. The default names are TRINODEOQ1 through TRINODE31.

Applies To
Communication
Location

Controller tree > Configuration > TriStation Communication
Node Number

The Node Number property specifies a number for a Triconex controller, which must be the same
as on the switch setting (Tricon) or the address plug (Trident). The numbers can be from 1 to 31.

Applies To
Communication

Location

Controller tree > Configuration > TriStation Communication
Number of Extended Block

For Tricon, the Number of Extended Block property specifies a pair of HIM blocks consisting of
a base block and a secondary block (which is offset from the six-bit block address by 32). The
default is 4. For more information, see the HIM User’s Guide.

Applies To
Tricon HIM
Location

Tricon Controller tree > Configuration > Hardware Allocation > HIM Setup
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Number of Gear Teeth

For Trident, the Number of Gear Teeth property specifies the number of gear teeth that are
counted in each revolution for the Pulse Input Module. The PI Point Options property must be
specified as RPM to enable this property. The default is 60.

Applies To
Trident Pulse Input Module

Location

Trident Controller tree > Configuration > Hardware Allocation > Pulse Input Setup

Number of Inputs

The Number of Inputs property specifies the number of inputs to include with the function.
Only extensible functions, which are functions that can include additional inputs, have this

property.

For more information, see the TriStation 1131 Libraries Reference.

Applies To

Functions

Location

Item Properties > Function tab

OFFLINE State

The OFFLINE state is an application state which indicates the application is not connected to the
emulator or to a controller.

Applies To
Application

Location

Controller tree > Controller or Emulator Panel > Title bar

On NET 1 Enable Time Synchronization

See Time Synchronization on page 433

On NET 2 Enable Time Synchronization

See Time Synchronization on page 433.
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Only Once

The Only Once setting means each instance of a function block should be executed only once
per scan, but does not need to be executed every scan. This means the function block has internal
data that does not need to be updated on every scan, but should not be updated more than once
per scan.

For user-defined function blocks, you can specify this setting. For Triconex Library function
blocks, the setting cannot be changed.

Applies To

Library and user-defined function blocks
Location
Document Properties > Usage tab

Open Document Command

The Open Document command opens an existing document.

Applies To
Application
Location

Project menu

Open Point Alarm Threshold

The Open Point Alarm Threshold property specifies the number of ohms above which values
are alarmed as an open load. This option is only available if the points are supervised.

Typical threshold values are 480 to 3200 ohms. The available range is 0 to 65,535 ohms. The
default is 2400 ohm:s.

Available only with the model 3625 digital output module.

Applies To

Tricon DO points

Location

Tricon Controller tree > Configuration > Hardware Allocation > DO Setup

Open Project Command

The Open Project command allows you to specify an existing project to open.
Applies To
Project

Location

File menu
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Operation Type

The Operation Type property specifies whether the security selection is for controller operations
or TriStation 1131 operations. Depending on the selection, different operations are displayed.

Applies To

Project

Location

Project menu > Security command > Privileges tab

Operations

The Operations property specifies TriStation and controller operations that can be assigned a
security level. These tables describe the operations and default settings for security levels.

Table 48  Controller Operations
Panel Operation Description DI
Level
Controller  Change point values Permits use of the Set Value command for 1

variables in the Controller and Emulator Panels.

Download All Permits use of the Download All command in 1
the Controller and Emulator Panels.

Download Changes Permits use of the Download Changes command 1
in the Controller and Emulator Panels.

Enable and disable Permits points to be disabled in the Controller 1

points Panel.

Change state to Permits state to be changed from Download 1

Download All changes to Download All

Halt and run Permits use of the Halt, Download All, and Run 1

mismatched application =~ commands when the project executing in the
controller does not match the application that is
currently open in TriStation.

Halt application Permits use of the Halt command in the 1
Controller and Emulator Panels.

Modify configuration Permits use of the Configuration editor and the 1
Build Element, Build Configuration, and Rebuild
Configuration commands.

Modify Controller Panel =~ Permits use of the Controller Panel. 1

Open Configuration Permits the Configuration editor to be opened. 1

Open Controller Panel Permits use of the Controller Panel. 1-2

Pause and Single Step Permits use of the Pause and Single Step 1

application commands in the Controller or Emulator Panel.
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Table 48  Controller Operations (continued)
Panel Operation Description L
Level
Run Application Permits use of the Run command in the 1
Controller or Emulator Panel.
Set Operating Permits the operating parameters to be set. 1
Parameters
Emulator Open Emulator Panel Permits use of the Emulator Panel. 1-3
Table 49  TriStation Operations
. L Default
Type Operation Description Level
Elements Change Access Permits changes to Access Attributes property, = 1-3
Attributes which allows Read Only, Read/Write, or Lock
status.
Change Owner Permits using the Change Owner command to ~ 1-3
change the owner of a document.
Modify control elements ~ Permits creating, modifying, and deleting 1-5
programs, functions, and function blocks which
are defined for control applications.
Modify safety elements Permits creating, modifying, and deleting 1-5
programs, functions, and function blocks which
are defined for safety applications.
View elements Permits viewing of programs, functions, and 1-9
function blocks.
Libraries Export Permits exporting project documents to a 1-2
shared library.
Import Permits importing shared libraries. 1-2
Printing Print reports Permits printing of reports. 1-9
Update report database Permits use of the Update Data command. 1-5
Project Change Project Options ~ Permits changes to properties in Project 1-3
Options.
Change state to Permits use of Change State to Download All 1-2
Download All command.
Clear history logs Permits use of the Clear History command. 1-2
Security Add/Modify Users Permits adding, modifying, and deleting users ~ 1-2
if the user has equal or higher privileges than
the selected user.
Change level Permits changes to the names associated with 1-2
descriptions security levels.
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Table 49  TriStation Operations (continued)

: L Default
Type Operation Description Level
Change level privileges Permits changes to the privileges associated 1-2
with security levels if the user has equal or
higher privileges than the selected user.
Workbench  Change TriStation Permits changes to properties in TriStation 1-2
Options Options.
Applies To
Security
Location

Project menu > Security > Privileges tab

Organize Command

Parity

The Organize command allows you to organize the data types, functions, and function blocks
in the TriStation 1131 Libraries in these ways:

* By Library: Organizes by the library where the elements are located.
* By Type: Organizes by Functions and Data Types.

* By Category: Organizes by the typical usage. For example, Arithmetic, Data Type,
Counter, and so on.

* By Name: Organizes alphabetically by name.
The default is By Type.

Applies To

TriStation 1131 Library data types, functions, and function blocks

Location

Application tree > right-click the Library Documents folder

The Parity property indicates whether to use parity checking, which is a way to detect data
communication errors on the transmitted data.

Odd and Even parity counts the number of 1 bits in a one-byte data item then sets the parity bit
(9th bit) to 0 or 1 to result in an Odd or Even total number of 1 bits. Mark and Space parity (also
called high/low parity) set the parity bit to 1 or 0 regardless of the number of 1 bits in the data
item.

Settings include:

* Odd sets the parity bit to 0 or 1 to make the total number of 1 bits odd.

* Even sets the parity bit to 0 or 1 to make the total number of 1 bits even.
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* Mark sets the parity bit to 1 for each data item.
* Space sets the parity bit to 0 for each data item.
* None deletes the parity bit.

The default is Odd.

Applies To

Communication

Location

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup > Serial
Ports tab

Tricon Controller tree > Configuration > Hardware Allocation > EICM Setup

Trident Controller tree > Configuration > Hardware Allocation > Trident MP or CM Setup >
Serial Ports tab

Password

The Password property specifies a code required to access the project or to perform certain
operations in the project. The default is PASSWORD.

Applies To

Security

Location

Controller tree > Configuration > Operating Parameters
Project menu > Security command > Users tab > Add or Modify button

Password Required for Connection

The P Required f i i i
el a‘lssword equired for annectlgn property - AT — E|
specifies whether a password is required to :

connect to the controller. If selected, you must
Mode: TRINODE30

enter a password. This setting takes effect after Pject.  TRICONNOD
the application is downloaded to the controller. User
The defaultis cleared, which means a password is Enter Password:

not required. o _
Thiz Tricon node iz pazzword protected,

To connect, enter the appropriate password.

If selected, a dialog box displays that requires the

E:zs;\;cr);c; ;c;)dbe entered before the connection can Lgnoe ’TI Cancel | Help |

Applies To

Security

Location

Controller tree > Configuration > Operating Parameters
Project menu > Security command > Users tab > Add or Modify button
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Paste Command

The Paste command puts the current contents of the clipboard onto the current sheet.
Applies To
Editing

Location

[@| Paste button, or Edit menu

Pause Command

The Pause command pauses the execution of an application in the controller or the emulator. If
an application is paused, the Run command must be used to resume execution.

Applies To
Application

Location

il | Pause button
Configuration tree > Controller or Emulator Panel > Commands menu

Peer-to-Peer Time Synchronization Enabled

The Peer-to-Peer Time Synchronization Enabled property determines whether the Triconex
Time Synchronization protocol is used to synchronize time with controllers on the network.

Applies to TCM models 4351 and 4352 only.

Applies To

Communication

Location

Tricon Controller tree > Configuration > Hardware Allocation > TCM Setup > Peer-to-Peer tab
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Permission

The Permission property specifies the level of access to the TCM for the selected client IP
address. If the application includes safety-critical outputs, you should not set this property to

Read/Write.

Setting Description

Deny Access Prevents all access to resources provided by the TCM. Connections to the
Tricon are not allowed.

Read Allows client to connect to the Tricon and view information provided via
the TCM. Does not allow the client to change any settings or perform
certain commands.

Read/Write Full access. Allows client to view information provided by the TCM,

change settings, and perform all commands (including Download
Changes or Download All for TriStation). This access level should only be
provided to trusted clients.

Applies only to a model 4351A or 4352A Tricon Communication Module (TCM).

Applies To

Communication

Location

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup > Access
List tab

Physical Address

The Physical Address property specifies the physical point location on an input or output
module. The address is a three-part number in this format: CC.SS.PP

Identifier Description

CcC Stands for Tricon chassis, or Trident I/ O Processor (IOP).
SS Stands for slot (Tricon), or baseplate (Trident).
PP Stands for point number.

For example, 01.02.23 is the address for point 23, on the module in slot 2, in chassis 1.
Applies To

Input and output tagnames

Location

Application tree > Tagname Declarations > Item Properties > Point Assignment tab
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Pickup Command

The Pickup command picks up all the elements enclosed by the comment box so they are
considered part of the comment and ignored by the compiler.

To pick up, move the comment box so it entirely covers the elements to be captured. Resize the
box if needed.

To drop, double-click the comment box, click the Pickup/Drop tab, and click Drop.
Applies To

Comments

Location
Item Properties > Pickup/Drop tab

Pl Point Options

The PI Point Options properties specify options on the Pulse Input Module. Settings include:

*  Maximum RPM on page 381
*  Maximum Speed on page 381
* Scale Factor on page 413

Applies To
Pulse Input Setup

Location

Controller tree > Configuration > Hardware Allocation > Pulse Input Setup

Point Assignment

The Point Assignment properties specify whether the point uses an alias, and whether the point
has a physical or local address.

Properties include:

* User alias: A number that can be assigned if the point is a Read or Read/Write Alias.

* Default alias: A number is automatically assigned if the point is a Read or Read/Write
Alias.

* No alias: Means the point is input, output, or an unaliased memory point.

Applies To

Tagnames

Location

Tagname References > Item Properties > Point Assignment tab
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Point Type
The Point Type property specifies the type of tagname. Settings include:
¢ Input
*  Output

*  Memory
Applies To
Tagnames
Location

Item Properties > Point Assignment tab

Port Selection

The Port Selection property specifies the port to be configured. The default is port 1 or Left.
Table 50  Protocols Available with Specific Ports

Module Selections
Tricon EICM Ports 1-4 and 6-9: TriStation, Debug, Modbus Slave, Modbus Master,
and Modbus Master Slave.

Ports 5 and 10: Printer.

Tricon TCM Ports 1-3 and 6: Modbus Slave RTU, Modbus Slave ASCII, Modbus
Master, and GPS.

Ports 4 and 9: Modbus Slave ASCII, Modbus Slave RTU, Modbus Master,
and TriStation.

Ports 5 and 10: Printer.
Trident MP Left, middle, and right: Modbus Slave RTU.

Trident CM Ports 1-3 and 6-8: Modbus Slave ASCII, Modbus Slave RTU, Modbus
Master, Modbus Master/Slave.

Applies To

Communication

Location

Tricon Controller tree > Configuration > Hardware Allocation > EICM Setup

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup > Serial
Ports tab

Trident Controller tree > Configuration > Hardware Allocation > MP Setup > Serial Ports tab
Trident Controller tree > Configuration > Hardware Allocation > CM Setup > Serial Ports tab
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Port Write Enabled

The Port Write Enabled property provides a fast and easy way to manage port security if you
don’t want to configure a user access list (see Controlling Access to the TCM on page 267).

Select this property to allow TriStation, TSAA, or Modbus writes to the selected port. The
default value is cleared, meaning the port is read-only.

Projects converted from earlier versions of TriStation will have the default value automatically
set for this property, so that ports configured for TSAA, Serial Modbus Slave, and TCP Modbus
Slave will be read-only until selected otherwise.

Applies only to a model 4351A or 4352A Tricon Communication Module (TCM).
Applies To

Communication

Location

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup >
Network, Serial Ports, and Modbus TCP tabs

Precision

The Precision property specifies the number of decimals to use with a REAL point that has been
scaled. The default is 0.

Applies To
Tagnames with REAL data types

Location

Application tree > Tagname Declarations > Item Properties > Scaling tab

Previous Sheet Command
The Previous Sheet command displays the previous logic sheet.
Applies To
Logic sheets
Location

m Previous Sheets button, or Sheets menu
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Print Command

The Print command prints the logic sheets or reports displayed in the current window.
Applies To
Logic Sheets, Reports

Location

Print button, or Edit menu

Print Preview Command

The Print Preview command displays the sheets to be printed.
Applies To

Logic Sheets, Reports

Location

Edit menu

Print Report Command
The Print Report command allows you to print the selected report.
Applies To
Reports

Location
Print Report button, or Edit menu

Printer Number

The Printer Number property specifies the number used in the Printer parameter declared for
the print function blocks in the TriStation 1131 project. The value must be from 1 to 10.

Applies To
Project

Location

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup > Printer
tab
Trident Controller tree > Configuration > Hardware Allocation > CM Setup > Printer tab
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Privilege

The Privilege property specifies whether Read or Read/Write access is allowed by external
devices. You should set this property to Read, if the application includes safety-critical outputs.

Setting Description
Read An external device cannot write to any point, regardless of the settings for other
properties.

This is the default for Tricon ACM.

Read/Write Other properties may need to be set to enable write access. See Disable Remote
Changes to Outputs on page 343.

This is the default for Tricon NCM and Trident CM.

Applies To
Communication

Location

Tricon Controller tree > Configuration > Hardware Allocation > ACM Setup
Tricon Controller tree > Configuration > Hardware Allocation > NCM Setup
Trident Controller tree > Configuration > Hardware Allocation > CM Setup > Network tab

Program Execution List

The Program Execution List property identifies the programs included in the application.
Programs can be added, deleted, or moved up and down in order.

Applies To
Application
Location

Application tree > Implementation > Execution List

Program Command

The Program command allows you to implement or change an application in these ways:

* Perform a Download All or Download Changes
* Disable points

* Change the values of points
For Tricon, the Program command is set by turning the keyswitch to PROGRAM.

For Trident, the Program command is set with the Set Programming Mode command in the
Controller Panel, or the SYS_SET_APP_LOCK function in a program.
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Applies To

Application, controller

Location

Tricon keyswitch on PROGRAM
Trident Configuration tree > Controller Panel > Set Programming Mode command
Trident Application tree > Programs > SYS_SET_APP_LOCK function

Prohibit Writes

For Tricon, the Prohibit Writes property specifies whether to deny Honeywell workstations
from writing to the application running on the Tricon controller.

The default is cleared, which means Honeywell workstations can write to memory and output
tagnames.

Applies To
Tricon HIM Module

Location

Tricon Controller tree > Configuration > Hardware Allocation > HIM Setup

Project Description Command

The Project Description command displays information about the project including the file
name and location, current and downloaded version, and controller type.

Applies To
Project
Location

Project menu

Project Files

The Project File property specifies the path name for documents including projects and related
files. The default path name and file extension is:

C:\My Documents\Triconex\TriStation 1131 4.1\Projects
Applies To
Project
Location

Tools menu > TriStation 1131 Options > Directories tab
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Protocol

The Protocol property specifies the communication protocol used with the port. This table
describes the protocols available with specific communication modules.

Table 51 Communication Module Available Protocols
Protocol Description Communication Module
GPS Controller receives time synchronization Tricon TCM
via the Global Positioning System.
Modbus Slave Controller acts as a slave to a Modbus Tricon EICM
master.
Modbus Slave ASCII Controller acts as a slave to a Modbus Tricon TCM, Trident CM
master with data sent in pairs of ASCII
characters.
Modbus Slave RTU Controller acts as a slave to a Modbus Tricon TCM, Trident MP
master with data sent in 8-bit binary and CM
characters.
Modbus TCP Slave Net  Controller acts as a slave to a Modbus Tricon TCM
master on an open network.
Modbus Master Controller acts as a Modbus master. Tricon EICM and TCM, and
Trident CM
Modbus TCP Master Controller acts as a Modbus master on an Tricon TCM
open network.
Modbus Master/Slave Controller acts as a Modbus master or Tricon EICM and Trident
slave. CM
Peer-to-Peer Controller communicates with other Tricon NCM, TCM and
controllers on an open network. Trident CM
TriStation 1131 Controller communicates with a TriStation = Tricon EICM, NCM, TCM
PC. The NCM/TCM communicates on an and Trident CM
open network. The EICM/TCM connect on
a serial port.
Applies To
Communication
Location

Tricon Controller tree > Configuration > Hardware Allocation > EICM and NCM Setup

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup > Serial
Ports and Modbus TCP tabs
Trident Controller tree > Configuration > Hardware Allocation > MP and CM Setup
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Pulses Per Revolution

For Trident, the Pulses Per Revolution property specifies the number of pulses per revolution
of the measuring shaft for the Pulse Input Module. The default is 1.

Applies To
Trident Pulse Input Module

Location

Trident Controller tree > Configuration > Hardware Allocation > Pulse Input Setup
Rate Type

The Rate Type property specifies how the Pulse Input Module is to measure pulse inputs.
Settings include:

* Speed: Used for pulses measured in seconds, minutes, or hours.

* RPM: Used for pulses measured in the number of revolutions per minute of the shaft
that connects a gear to the rotating equipment.

The default is Speed.
Applies To
Pulse Input Module

Location

Controller tree > Configuration > Hardware Allocation > Pulse Input Setup

Read Only Command

The Read Only command toggles between read only and edit in Structured Text programs and
functions.

Applies To
ST programs and functions

Location
Read Only button, or View menu

Rebuild Application Command

The Rebuild Application command builds an application by compiling all documents required
by the programs in the execution list, then linking all the object code, library routines, and
configuration information to form an executable application.

Applies To
Application

Location

Project menu
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Redo Command

The Redo command reverses the last Undo command. You must use this command before other
editing is done or the changes cannot be redone.

Applies To

Programs, functions, and function blocks

Location

Edit menu

Reduce Font Size Command

The Reduce Font Size command reduces the size of the font for the entire ST program or
function.

Applies To
ST programs and functions
Location
A | Reduce Font Size button, or View menu
Redundant Mode

For Tricon, the Redundant Mode property specifies whether there is a redundant Tricon ACM
module in the installation. The default is cleared, which means not redundant.

Applies To
Tricon ACM Module

Location

Tricon Controller tree > Configuration > Hardware Allocation > ACM Setup

Refresh Command

The Refresh command replaces the data on a report that is currently displayed with data from
the reports database. If project changes are made, you must first update the report database, and
then click Refresh.

Applies To
Reports

Location

Refresh button on Project tree > Reports folder
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Remote Access to Aliased Tagnhames

The Remote Access to Aliased Tagnames property specifies whether external devices using the
TSAA client/server protocol can write to output tagnames (points) that have aliases. (Read
access is always allowed for input, memory, and output points.)

This property must be used for DDE communication and can be used for OPC, TSAA, and Peer-
to-Peer communication.

In addition to setting this property, these properties must be set:

* The Disable Remote Changes to Outputs property on the Trident MP Operating
Parameters screen must be cleared. The default is selected.

* The Privilege property must be set to Read/Write on the Trident CM.
Applies To
Tagnames for outputs

Location
Trident MP > Item Properties > Module tab

Remote Access to All Tagnames

The Remote Access to All Tagnames property specifies whether external devices using the
TSAA client/server protocol have read/write access to all tagnames (points) whether or not
they have aliases.

This property can be used for OPC, TSAA, and Peer-to-Peer communication.
In addition to setting this property, these properties must be set:

* The Disable Remote Changes to Outputs property on the Trident MP Operating
Parameters screen must be cleared. The default is selected.

* The Privilege property must be set to Read/Write on the Trident CM.
Applies To
Application

Location
Trident MP > Item Properties > Module tab

Remote Mode

The Remote mode enables external (remote) devices to have read/write access to aliases in an
application running on a controller.

* For Tricon, Remote mode is set by turning the keyswitch to REMOTE.

* For Trident, Remote mode is set programmatically by enabling write access with the
SYS_SET_REMOTE_WRT_ENBL function block in a program.
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The default is not enabled, which means external devices are not allowed to write to aliases.
Applies To
Application, controller, tagnames

Location

Tricon keyswitch set to REMOTE
Trident Application tree > Library Documents > Functions

Remove Invalid Items (Red X’d)

The Remove Invalid Items (Red X'd) command removes, from all test sheets, any invalid
elements (each marked with a red X) that may be left over from previous builds or editing.

Applies To

Test sheets in the emulator and controller

Location

Configuration tree > Controller or Emulator Panel > Tools menu

Replace Command

&

The Replace command searches and
replaces specified text in programs,

Find { Replace

functions, or function blocks. Search For: [input | ActOn

i - * Names
Applies TO Replace With: |F'I_|n|3ut  Comments
Edltlng Find First | Find Next | Replace | Replace Al | Options... | Cloze

Location

Replace Text button, or File menu

Resolution Type

The Resolution Type property specifies the resolution for the Single-Ended and the Differential
Al Modules (models 3720 and 3721 only). The Single-Ended AI uses unipolar input.

Types include:
* Standard Resolution: Data resolution is 12 bits.
* High Resolution: Data resolution is 14 bits.
The default is Standard Resolution.

The value returned is based on the input voltage, the resolution type, and the module type. This
table identifies the ranges and returns.
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Table 52  Resolution Type Ranges and Returns
Input Standard Resolution High Resolution High Resolution
(volts) (Unipolar Input) (Unipolar Input) (Bipolar Input)
<53 32767 -32767 -32767
(out-of-range under) (out-of-range under) (out-of-range under)
-5.3 32767 -32767 -17366
(out-of-range under) (out-of-range under) (under-range)
-5 32767 -32767 -16383
(out-of-range under) (out-of-range under) (minimum range)
<0 32767 -32767 —
(out-of-range under) (out-of-range under)
0 0 0 0
(minimum range) (minimum range) (minimum range)
5 4095 16383 16383
(maximum range) (maximum range) (maximum range)
5.3 4341 17366 17366
(over-range) (over-range) (over-range)
>5.3 32767 32767 32767

(out-of-range over)

(out-of-range over)

(out-of-range over)

Applies To
Al Modules

Location

Tricon Controller tree > Configuration > Hardware Allocation > Single-Ended and Differential

Al Setup

Restart on Power Up

For Trident, the Restart on Power Up property specifies whether the controller automatically
restarts on power up. The default is cleared, which means the controller is not automatically
restarted on power up.

Applies To
Trident MP

Location

Trident Controller tree > Configuration > Hardware Allocation > MP > Setup > Operating

Parameters tab
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Restore Command

The Restore command returns the previous settings for the item, if the Apply command has not
been used. For example, if you changed the default values for a property such as the Initial
Value, you can go back to the defaults by clicking Restore.

Applies To
Project elements
Location

Item Properties

Restore Project Command

The Restore Project command allows you to open a backup file named <project_name>.BT2.
You can then save the file to a name with a project file extension, such as <project_name>.PT2.

Applies To
Project
Location

File menu

Restore Project To Last Download Command

The Restore Project To Last Download command restores the project that was last successfully
downloaded to the controller. When a download is successful, a backup file of the project is
automatically created with the major version, minor version, time stamp, and the extension
DWLD. For example, PEER_333_1_4120e077.DWLD.

Applies To
Project
Location

File menu

Retentive

The Retentive property specifies whether the value of a memory point is retained if a power
failure occurs. If selected, when the system is powered up the memory point uses the value it
had prior to the power failure. Only memory points can be specified as retentive. For input and
output points, the value retained after a power failure is either zero or the value set for the Initial
Value property. The default is cleared, which means the value is not retained.

Applies To
Memory points

Location

Application tree > Tagname Declarations > Item Properties > Declaration tab
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Right Power Rail Command

The Right Power Rail command allows you to place a right power rail on a logic sheet to delimit
the LD network. The right power rail has an undefined status, and can be explicit or implicit.

The left power rail is automatically included when a new logic sheet is created. The first element
in every network must be linked to the left power rail, which is considered On at all times.

To change the height of the rail, double-click the rail and use the + or - buttons.

Applies To
LD logic sheets

Location

| Right Power Rail button, or Tools menu > Select Tools

Roll Backward or Forward Command

Roll Backwand or F d

displays all the project changes made S AR D Lo X
since the last save, and allows you to roll
backward or forward to a specific change.

Set Position

After the project is saved, the changes are
incorporated and the listing is cleared.

Applies To
Project To undo or redo changes, click the last change to be included. and then click
Set Position.
Location
Cloge | Help |
Edit menu

Routing Configuration

The Routing Configuration property displays the Destination I Address, IP Subnet Mask, and
Default Gateway IP Address for the node.

Applies To

Communication

Location

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup >
Routing tab
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Run Command

The Run command executes an application in the controller or emulator. Programs to be
executed must be included on the Program Execution List.

* For Tricon, the Run command is only available when the keyswitch is set to the RUN or
PROGRAM mode. The Run command is unavailable if the keyswitch is set to STOP or
REMOTE.

e For Trident, the Run command is unavailable if the SYS_APP_HALT function is set to
halt execution programmatically.

Applies To
Application, programs

Location

= | Run button
Configuration tree > Controller or Emulator Panel > Commands menu

RUNNING State

The RUNNING state is an application state which indicates the application is downloaded and
running in the controller or emulator.

Applies To
Application

Location

Controller tree > Controller or Emulator Panel > Commands menu or Title bar

Save Element Command

The Save Element command saves an open element.

Applies To

Project
Location

Save Element button, or File menu

Save Project Command

The Save Project command saves an open project.

Applies To

Project

Location
Save Project button, or File menu
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Save As Command

The Save As command saves a project under a different name or folder.
Applies To
Project

Location

File menu

Save Implementation

The Save Implementation command saves the changes made to the Implementation area, which
includes the Execution List, SOE Configuration, and Peer-to-Peer Configuration.

Applies To

Project

Location

File menu

Save View Command

The Save View command saves a view of a matrix, which is a display of a selected portion of the
matrix. You can create a view by hiding or showing columns and rows on the matrix, either by
using menu commands or by dragging columns and rows on the matrix. Saving the view allows
you to load it anytime.

Applies To
CEM programs

Location

Application tree > open a CEM program > View menu

Scale Factor

The Scale Factor property specifies how to convert pulse input signals into engineering units.
The default is 1. The number must be a positive real number.

This table shows the correct scale factor to use for converting pulse input signals into seconds,
minutes, and hours.

To Convert Set Scale to
Pulses per second 0.016667

Pulses per minute 1.000000 (default)
Pulses per hour 60.000000
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Speed Measurement

This formula converts speed measurement to different engineering units. The default is pulses
per minute.

Speed =(Pulses /Minute) x Scale
RPM Measurement

This formula scales RPM measurements under special circumstances. For example, the Scale
Factor property can be used to adjust the RPM measurement when the measuring shaft rotates
at a different rate from the output shaft.

Speed =((Pulses /Minute)/Number of Gear Teeth) x Scale

Applies To
Pulse Input Configuration

Location

Controller tree > Configuration Panel > Hardware Allocation > Pulse Input Setup

Scan Time

The Scan Time property specifies the requested number of milliseconds for a scan (execution of
the application) on the controller. The number is requested before an application is built. After
the application is built and downloaded, the controller determines an actual scan time range
and uses the specified scan time if it falls within these limits.

When a Download Changes command is issued, the scan time is doubled
CAUTION for one scan immediately following the command. For example, if the
normal scan time is 100 ms, the scan following a Download changes
would be 200 ms.

The controller determines a valid range for the scan time based on these operations:

* Reads inputs
* Executes the application
* Processes messages
*  Writes outputs
If the application is running, the scan time can be set to a number different from the requested

number without downloading the application. To determine what the actual, requested and
surplus scan times are, see the Enhanced Diagnostic Monitor (sold separately).

* For Tricon (3006 MP), the maximum scan time is 500 milliseconds.
* For Tricon (3008 MP), the maximum scan time is 450 milliseconds.
¢ For Trident, the maximum scan time is 450 milliseconds.

For Tricon and Trident, the default is 200 milliseconds.

TriStation 1131 Developer’s Guide, v4.1



415

Applies To
Application

Location

Application tree > Implementation > Execution List

Search Text Command

The Search Text command allows you to search for text in a report.

Applies To
Reports

Location

Search Text button

Security Command

The Security command opens the Security dialog box, which allows user access to be created
and modified.

Applies To

User security

Location
Security button, or Project menu

Security Level

The Security Level property specifies the level of security for the user.
Settings include:

* Level 01 is the highest security level

* Level 10 is the lowest security level

Each level allows access to its own operations and the operations associated with all lower
levels. For example, a user with security level 03 has access to operations for security levels 04,
05, 06, 07, 08, 0,9 and 10.

Applies To

Security

Location

Project menu > Security command > Users tab
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Select Function Block Command

The Select Function Block command displays a dialog box that allows you to select a function
block to add to a program.

Applies To

Programs

Location

Select Function Block Element button
Tools menu > Select Tool > Function Block

Select Network Contents Command

The Select Network Contents command selects all the elements in a network for the current
document. You must select at least one element (input, output variable) before using this
command.

Applies To
Editing
Location

Edit menu

Select Sheet Contents Command

The Select Sheet Contents command selects all the elements on the current logic sheet.
Applies To

Editing

Location

Edit menu

Selection Tool

The Selection Tool command changes the cursor to a selection tool, which allows you to select
elements.

Applies To

Logic sheets in user documents, test sheets in emulator and controller

Location

[z ] Selection Tool button, or Tools menu > Select Tool
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Serial Port

The Serial Port property specifies the port on the TriStation PC that is connected to the controller.
Applies To

Communication

Location

Tricon Controller tree > Configuration tree > Communication

Set Calendar Clock Command

The Set Calendar Clock command sets the controller clock to the TriStation PC time. Before
using the Set Calendar Clock command, you should ensure the PC is set to the correct local time.

When you download and run a TriStation application, the controller automatically sets its clock
to the TriStation PC time. If the accuracy of the controller clock degrades over time, you can reset
the clock while the application is running, without having to download again.

Procedure

1 On the TriStation PC, right-click the time icon in the message bar or open the Date/Time
dialog box from the Control Panel.

2 Ensure the PC is set to the correct local time.

3 Open the TriStation project that is running in the controller.

4 On the Configuration tree, double-click the Controller or Emulator Panel.

5 On the Commands menu, click Connect, and then click Set Calendar Clock.

6 Click Yes when asked whether to set the calendar clock to the current configuration.
Applies To
Controller
Location

Configuration tree > Controller or Emulator Panel > Commands menu

Set Editor Options Command

The Set Editor Options command specifies how to set tabs, font size, and auto-scroll delay.
Properties include:

* Tabs on page 430

* Font Size on page 364

* Auto Scroll Delay on page 321
Applies To

ST Language
Location

View menu
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Set Programming Mode Command

For Trident, the Set Programming Mode command specifies whether changes to the application
are allowed. To use this command, the application must be downloaded to the controller.

Setting Description

Enable Programming and Control =~ Allowed changes include: Download Changes and Download
All commands, changing the values of variables, changing scan
time, and changing the operational mode.

Disable Programming and Control  Prohibits all changes to the application.

The Set Programming Mode command is unavailable if the SYS_SET_APP_LOCK function has
been set to prohibit (lock out) changes programmatically.

The default setting is Enable Programming and Control.
Applies To
Application, controller

Location

Trident Controller tree > Controller Panel > Commands menu

Set Scan Time Command

The Set Scan Time command specifies, in milliseconds, how often the emulator or controller
performs a scan. Changing the scan time on the Set Scan Time screen does not change the scan
time for the project. To change the time for the project, you must set the time on the Execution
List.

The minimum time is determined by the controller after the application is downloaded. The
maximum time is determined by the type of controller. The scan time must be within the
minimum and maximum range.

¢ For Tricon 3008 MPs, the maximum time is 450 milliseconds.
* For Tricon 3006/3007 MPs, the maximum is 500 milliseconds.

* For Trident systems, the maximum is 450 milliseconds.

For Trident, you can set the scan time between the minimum and maximum times. The scan
time must be larger than the Al and DI poll times.

Applies To
Application

Location

Configuration tree > Controller or Emulator Panel > Commands menu
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Set Value

Shared

The Set Value property specifies the value for the variable during testing on the controller or
emulator. To ensure the value is valid for the data type, click Confirm when specifying the value
on the Variable tab.

Applies To

Variables on test sheets in the Controller and Emulator Panels

Location

Item Properties > Variable tab

Read

The Shared Read property specifies whether a program can read a tagname that is a different
Application type. For example, if the tagname is a Control type, it cannot be read by a Safety
program unless Shared Read is checked. The default is cleared, which means that programs can
only read tagnames that have the same Application type.

Applies To

Tagnames

Location

Application tree > Tagname Declarations > Item Properties > Declaration tab

Sheets Menu

The Sheets menu includes commands that allow you to change the properties of logic sheets,
which provide the workspace for developing programs, functions, and function blocks. The
Sheets menu includes these commands.

Command Description

Sheet Title Edits the title of the current sheet. The sheet title is displayed in the title block,
the window caption bar, and the Window Menu list.

Edit Sheet Macros  Allows you to change the text associated with macros which are identified by a
pencil icon.

[[] Next Sheet Displays the next sheet.

[ Previous Sheet  Displays the previous sheet.

Append Sheet Adds a new sheet after an existing sheet.

Insert Sheet Adds a new sheet before an existing sheet.

Delete Sheet Deletes the selected sheet.

Organize Sheets Allows you to append, insert, and delete sheets. Also allows you to change the

sheet title and to display (go to) the selected sheet.
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Command Description
Select Sheet Includes the following sheet templates:
Template... Sheet A — 85" x 11"

Sheet B — 11" x 17" (default)
Sheet C — 17" x 22"
Sheet D — 22" x 34"

Applies To
Logic sheets in user documents, test sheets in Controller and Emulator Panels
Location

Sheet Manager button, or Sheets menu

Shorted Point Alarm Threshold

The Shorted Point Alarm Threshold property specifies the number of ohms below which values
are alarmed as a shorted load. This option is only available if the points are supervised.

Typical threshold values are 10 to 48 ohms. The available range is 0 to 65,535 ohms. The default
is 10 ohms.

Available only with the model 3625 digital output module.
Applies To

Tricon DO points

Location

Tricon Controller tree > Configuration > Hardware Allocation > DO Setup

Show Causes for Selected Effect Command

The Show Causes for Selected Effects command displays the causes of all selected effects in a
CEM program.

Applies To
CEM programs

Location

View menu
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Show Effects for Selected Causes Command

The Show Effects for Selected Causes command displays the effects of all selected causes in a
CEM program.

Applies To
CEM programs

Location

View menu

Show Grid Command

The Show Grid command toggles on and off to show or hide dotted grid lines.

Applies To
FBD and LD programs and functions

Location

View menu

Show IEC Representation

The Show IEC Representation command toggles between displaying the IEC (International
Electro-Technical Commission) representation and the TriStation 1131 graphical view.

Applies To
FBD and LD programs and functions

Location

View menu

Show Network Numbers Command

The Network Number command toggles on and off to show or hide network numbers.

Applies To
FBD and LD programs and functions

Location

View menu
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Show Line Numbers Command

The Show Line Numbers command toggles to display or show line numbers in a ST program or
function.

Applies To

ST programs and functions

Location

# | Line Numbers button, or View menu

Show Zones Command

The Zones command toggles on and off to show or hide network zone lines.

Applies To
FBD and LD programs and functions

Location

View menu

Signal Delays

The Signal Delays property adjusts the timing of data transmission to Modbus devices that use
hardware handshake, which is a method of ensuring devices are ready to receive data. Signal
delays adjust the timing for CTS and RTS signals for Modbus devices that have slow throughput
or other limitations.

The RTS (Request to Send) signal opens and closes the data transmission channel. The RTS pre-
delay setting specifies the number of milliseconds to wait before the data is transmitted.

The CTS (Clear to Send) signal indicates the transmitting station that it is ready to receive data.
The CTS Pre-delay setting specifies the number of milliseconds to keep the channel open after
data is transmitted.

40001 40004
RTS CTS
Post-delay Pre-delay
RTS
Dats

The settings can be from 0 to 10,000 milliseconds; the default is 0.
Setting Signal Delays for Tricon EICM
Signal delays are set by using the MBWRITE function blocks in a program.
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Procedure
1 Set the Handshake property to Hardware on the Tricon EICM Setup screen.

2 Add an MBWRITE function block for each type of delay (CTS and RTS) you want to
specify.

3 Specify these parameters in the function block.

Parameter Action

Alias For CTS, enter 40001.
For RTS, enter 40004.
Port Enter the EICM port number.
Station Enter the slave station address.
D01 Enter the delay in milliseconds; 0 to 10,000.
Applies To

Modbus Communication

Location

Tricon Controller tree > Configuration > Hardware Allocation > EICM Setup
Trident Controller tree > Configuration > Hardware Allocation > CM Setup > Serial Ports tab

Single Step Command

The Single Step command executes a single scan of the application in the controller or emulator.
Applies To
Application

Location

Single Step button
Configuration tree > Controller or Emulator Panel > Commands menu
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Size/Alignment Command

The Size/ Alignment command includes commands that specify whether to increase or decrease
the size of the element and how to align the element. The commands apply actions to the other
elements using the currently selected element as the reference. For example, the Same Width
command changes all other elements to the same width as the selected element.

The subcommands include:

* Same Width * Align Left * Align Bottom * Space Across
* Same Height * Align Right * Center Horizontally * Space Down
* Same Size * Align Top * Center Vertically

Applies To

Comments, constants, variables

Location

Right-click an element

Size/Hide Columns Command

()

The Size/Hide Columns command displays a dialog box that allows you to specify the font size
and hide or unhide the columns.

Applies To
CEM programs

Location

Size/Hide Columns button, or View menu

Size/Hide Comment Column Command

The Size/ Hide Comment Column command displays a dialog box that allows you to specify the
font size and hide or unhide the comment.

Applies To
CEM programs

Location

View menu
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Size/Hide Rows Command

S|

The Size /Hide Rows command displays a dialog box that allows you to specify the font size and
hide or unhide the rows.

Applies To
CEM programs

Location

Size/Hide Rows button, or View menu

Slot Selection

The Slot Selection property specifies the slot to be configured on the communication module.

Applies To

Communication

Location

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup
Trident Controller tree > Configuration > Hardware Allocation > CM Setup > Network and
Routing tabs

SNTP Master IP Address

The SNTP Master IP Address property specifies the IP Address for the master node using the
Simple Network Time Protocol.

Applies To
Time synchronization
Location

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup > Time
Sync tab

SNTP Master Network

The SNTP Master Network property specifies the network on which the master node is located.
Applies To

Time synchronization

Location

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup > Time
Sync tab
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SOE Block

The SOE Block property identifies a data structure in the MP memory. The block header
contains the block type, the buffer size, and a list of the event variables assigned to the block.
The buffer stores the event entries, each containing a time stamp and one or more data entries.

There are 16 SOE blocks. For more information, see the SOE Recorder User’s Guide.

Applies To
Sequence of Events (SOE)

Location

Application tree > Implementation > SOE Configuration
Controller tree > Configuration > Hardware Allocation > HMM Setup

SOE Block Assignments

The SOE Block Assignments property specifies the SOE blocks that the tagname is assigned to
for purposes of collecting SOE data. For more information, see the SOE Recorder User’s Guide.

Applies To
Sequence of Events (SOE)

Location

Application tree > Implementation > SOE Configuration > double-click the row for the tagname

SOE Block Name

The SOE Block Name property specifies the name of the SOE block. For more information, see
the SOE Recorder User’s Guide.

Applies To
Sequence of Events (SOE)

Location

Application tree > Implementation > SOE Configuration tree > double-click a block

SOE Block Type

The SOE Block Type property specifies how the events are saved, discarded, or cleared from the
buffer. Types include: External, First Out, Modified External, and Unassigned. For more
information, see the SOE Recorder User’s Guide.

External

The External Block Type setting is typically used when an external device, such as a Foxboro or
Honeywell DCS or PC running SOE Recorder, is retrieving events from a controller on a
continual basis. When events are collected by the external device, event data is cleared from the
block. When the buffer is full, new event entries are discarded.
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First Out

The First Out Block Type setting is typically used to retrieve the first and subsequent events that
led to a trip. When the buffer is full, the Main Processors change the block’s status from
collecting to stopped. New events are discarded.

Historical

The Historical Block Type setting is typically used to monitor current events in SOE Recorder
application. An external device can collect events at any time, however, the collection does not
clear the block. If the TriStation application does not clear and restart recording, the oldest event
entries are overwritten when the buffer is full.

Modified External

The Modified External Block Type setting is used for event retrieval with the Safety Manager
Module (SMM). The SMM is the Triconex communication interface with the Honeywell
Universal Control Network (UCN), which is one of the principal networks of the Honeywell
TCD 3000 Distributed Control System. Only blocks 15 and 16 can be specified as Modified
External.

The default is Unassigned.

Applies To
Sequence of events (SOE)

Location

Application tree > Implementation > SOE Configuration tree > Blocks

SOE Buffer Size

The SOE Bulffer Size property specifies the size of the buffer based on the number of events.
The maximum is 20,000; the default is 0.

Applies To
Sequence of Events (SOE)

Location

Application tree > Implementation > SOE Configuration tree > Blocks
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Space Saver

The Space Saver property means a single instance can be executed more than once per scan to
reduce memory usage and increase performance.

Note If a function block is not a space saver, using the same function block instance more than
once on a function block diagram results in a WF0031 warning — whereas there is no
such warning for a space saver function block.

* For user-defined function blocks, you can specify this setting.
* For Triconex Library function blocks, the setting cannot be changed.
Applies To

Library and user-defined function blocks

Location

Function Blocks > Document Properties > Usage tab

Start Value and Increment

The Start Value property specifies the beginning letter or number to use when naming multiple
variables. The Increment property specifies the number to increase each time a variable is
named.

The default value is 1 for both properties.
Applies To
Comments and variables in user documents

Location

Item Properties > Auto Name > Auto Name button
Tools menu > Auto Name Selected Items

Stop Bits

The Stop Bits property specifies whether to transmit 1 bit or 2 bits after each character to notify
the receiving computer that the transmission of a byte of data is complete. The default is 1 bit.
Applies To

Communication

Location

Tricon Controller tree > Configuration > Hardware Allocation > EICM Setup

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup > Serial
Ports tab

Trident Controller tree > Configuration > Hardware Allocation > MP and CM Setup > Serial
Ports tab
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Stop Mode

Stop mode stops the TriStation application from reading field inputs and forces non-retentive
digital and analog outputs to zero. Retentive outputs retain the values they had before the
application was halted.

Stop mode is useful for installation and service of external equipment, but is not required for
service of the controller. Before using the stopping the application, the Halt command should
be used to halt the application.

* For Tricon, Stop mode is set by turning the keyswitch to the STOP position.
* For Trident, Stop mode is set by using the SYS_APP_HALT function in a program.

Applies To

Application, controller

Location

Tricon keyswitch set to STOP
Trident Controller tree > Controller Panel > Commands menu
Trident Application tree > Library Documents > Functions

Supports Application Defined States

The Supports Application Defined States property specifies whether to allow user-defined
functions to include a variable that stores application states.

If included, the variable stores application states and is evaluated in the same way as the cause,
intersection, and effect internal variables. The default is cleared, which means not enabled.

Application state inputs and outputs must be a DWORD data type 32-bit string.

Applies To

Functions, function blocks

Location

Document menu > Item Properties > Attributes tab

Supports Use in Cause Rows with... Inputs

The Supports Use in Cause Rows with... Inputs property specifies whether a specific user-
defined function can be used in a cause row. Triconex-supplied functions do not have to be
enabled.

The default is cleared, which means not enabled.

Applies To

Functions, function blocks

Location

Document menu > Item Properties > Attributes tab
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Supports Use in Effect Columns With... Outputs

The Supports Use in Effect Columns with... Outputs property specifies whether a specific user-
defined function can be used in an effect column. Triconex-supplied functions do not have to be
enabled. The default is cleared, which means not enabled.

Applies To
Functions, function blocks

Location

Document menu > Item Properties > Attributes tab

Supports Use in Intersections

Tabs

The Supports Use in Intersections property specifies whether a specific user-defined function
can be used in an intersection. Triconex-supplied functions do not have to be enabled. The
default is cleared, which means not enabled.

Applies To
Functions, function blocks

Location

Document menu > Item Properties > Attributes tab

The Tabs property specifies the number of tab settings used in the Structured Text code. The
default is 8.

Applies To
ST Language

Location

View menu > Set Editor Options

Tagnhame

The Tagname property specifies the name of an input, output, or memory point. The name
comes from the use of tags tied to field points. In TriStation, it generally refers to points.

Tagnames can include up to 31 alphanumeric (A to Z and 0 to 9) characters and the underscore
(L) character. Tagnames cannot begin with an underscore.

Applies To

Input, output, and memory points

Location

Application tree > Tagname Declarations > Declaration tab
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TCP Port Number

The TCP Port property specifies a port number used by a network device.

e For the Tricon TCM, the default is 502.

* For the Trident CM, the TCP Port property specifies a port number specified by a
printer manufacturer. This information should be available with the printer
instructions.

* An HP JetDirect print server with one port uses port number 9100.

* An HP JetDirect print server with three ports uses port numbers 9100, 9101, and 9102.
The default is blank.

Applies To

Communication

Location

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup > Printer
and Modbus TCP tabs
Trident Controller tree > Configuration > Hardware Allocation > CM Setup > Printer tab

Temporary Files

The Temporary Files property specifies the path name for documents which include temporary
files created by TriStation 1131 or other utilities. The default path name is:

C:\My Documents\Triconex\TriStation 1131 4.1\Temp

Applies To

Project

Location

Tools menu > TriStation 1131 Options > Directories tab

Terminal

The Terminal property displays the names of the input and output terminals for the function or
function block included with the selected cause, intersection, or effect. Extensible functions do
not have terminal names.

Applies To
CEM programs

Location
Variable Detail Table
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Terminals

See Double Space on page 347 and EN/ENO on page 352.

Termination Options

The Termination Options property specifies whether resistors are used to terminate the Modbus
cable connections. This option is only available with R5-485 Transceiver Mode.

Options include:

* None: The cables are not terminated.

* Resistor: Resistors are used at each end of the cables.

e Pull-Up/Pull-Down Resistors: Pull-up/pull-down resistors are used.
* All: Both pull-up/pull-down and standard resistors are used.

The default is None.
Applies To

Modbus communication

Location

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup > Serial
Ports tab

Text Size

The Text Size property specifies the point size for the text; from 3 to 24 points.
The defaults are: A=6, B=8, C=10, and D=10.
Applies To

Comments

Location

Properties > Comment tab
Project menu > Project Options > Annotations tab

Time After Trip

The Time After Trip property specifies the number of minutes after the trip to continue
collecting events for the trip snapshot.

The minimum is 2 minutes; the maximum is 10 minutes. The default is 2 minutes.

Applies To
SOE

Location

Application > Implementation > double-click SOE Configuration branch
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Time Before Trip

The Time Before Trip property specifies the number of minutes before the trip to begin
collecting events for the trip snapshot.

The minimum is 2 minutes; the maximum is 10 minutes. The default is 2 minutes.
Applies To
SOE

Location
Application > Implementation > double-click SOE Configuration branch

Time Synchronization

The Time Synchronization properties specify whether and how time is synchronized for the
controller. Depending on the controller, the following properties can be specified. The default
is cleared, which means time synchronization is not used.

Controller Property
Tricon ACM On NET 1 enable time synchronization with external source
Tricon ACM On NET 2 enable time synchronization with Tricon Master Node
Tricon NCM On NET 1 enable time synchronization with Tricon Master Node
Tricon SMM Enable time synchronization with external source
Tricon TCM See Time Synchronization Configuration on page 434.
Trident CM On NET 1 enable time synchronization with Trident Master Node
Trident CM On NET 2 enable time synchronization with Trident Master Node
Applies To
Controller
Location
Tricon Controller tree > Configuration > Hardware Allocation > ACM, NCM, SMM, Enhanced TCM
Setup

Trident Controller tree > Configuration > Hardware Allocation > CM Setup > Network tab
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Time Synchronization Configuration

The Time Synchronization Configuration property specifies the type of synchronization to be
done by the TCM. These options are available.

Option Description

None No time synchronization.

GPS Time synchronization based on the GPS interface and one TCM module.
GPS Redundant Time synchronization based on the GPS interface and two TCM modules.
SNTP Redundant Simple Network Time Protocol with two TCMs.

SNTP Simple Network Time Protocol with one TCM.

Peer-to-Peer Triconex Time Synchronization based on the master node in the Peer-to-

Peer network.

Applies To

Communication

Location

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup > Time
Sync tab

Toggle Terminal Inverter Command

The Toggle Terminal Inverter command toggles the inversion state of an input or output
terminal on the selected function or function block. When the terminal is inverted, a small circle
appears at the terminal connection.

Applies To

CEM programs

Location

Application tree > open a CEM program > right-click in the FBD Network

Transceiver Mode

The Transceiver Mode property specifies the type of physical connection.
For Ethernet ports, settings include:

* Auto-Negotiate (TCM will connect at either 10 Mbps or 100 Mbps, depending on the
speed of the connection)

* 10 Mbps Half Duplex
* 10 Mbps Full Duplex
* 100 Mbps Half Duplex (Tricon TCM only)
* 100 Mbps Full Duplex (Tricon TCM only)
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Note If you have a model 4352A TCM with fiber connectors, you must select 100 Mbps as the
communication mode. The 4352A module cannot connect at 10 Mbps.

For Serial Ports, settings include:

*  RS-232 for point-to-point communication over distances up to 50 feet

*  RS-485 for multi-point communication over distances up to 4,000 feet
RS-232 Transceiver Mode with Handshake

Hardware handshake is a method for controlling the flow of serial communication between two
devices which uses a separate wire to send a signal when the receiving device is read to receive
the signal. Hardware handshake can be used with Tricon TCM and Trident CM.

With the Handshake property set to Hardware, the communication module asserts the Request
to Send (RTS) signal when it has a message to transmit. The communication module begins
transmission when it receives a Clear to Send (CTS) signal from the Modbus master. The
communication module ignores all characters unless the Modbus master asserts the Data
Carrier Detect (DCD) signal. This settings allows the Modbus master to use half-duplex
modem:s.

With the Handshake property set to None (typically for point-to-point connections), the
communication module asserts RTS at all times and ignores CTS and DCD. In other words, the
communication module transmits characters even if the receiving device is not ready. This
could result in an overrun state, and the characters would have to be re-transmitted.

RS-485 Transceiver Mode with Handshake

With the Handshake property set to Hardware, the communication module enables its RS-485
transmit driver only when it is sending data. Use this setting for all single-pair networks and for
slave ports in two-pair, multi-point networks.

With the Handshake property set to None, the communication module enables its RS-485
transmit driver at all times. Use this setting for a Modbus slave port in a two-pair, point-to-point
network.

RS-485 cannot be used for a TriStation serial connection on TCM port 4.

Applies To

Communication

Location

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup >
Network and Serial Ports tabs

Trident Controller tree > Configuration > Hardware Allocation > MP Setup > Serial Ports tab
Trident Controller tree > Configuration > Hardware Allocation > CM Setup > Network and
Serial Ports tab
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Transceiver Port

For Trident, the Transceiver Port property specifies the type of connection to be used for the
port. Settings include R]-45 and MAU. The default is RJ-45.

Applies To

Communication

Location

Trident Controller tree > Configuration > Hardware Allocation > CM Setup > Network tab

Triggering Mode

For Trident, the Triggering Mode property specifies where the input signal is triggered. For
asymmetrical waveforms, select the option that corresponds to the sharper edge. Settings
include Rising Edge and Falling Edge.

The default is Rising Edge.

Applies To
Trident Pulse Input Module

Location

Trident Controller tree > Configuration > Hardware Allocation > Pulse Input Setup

Trip State

The Trip State property specifies the value on which to begin collecting events.

Applies To
SOE

Location

Application tree > Implementation > SOE Configuration

Trip Tagname

The Trip Tagname property specifies the tagname (variable) that identifies whether a trip has
occurred.

Applies To
SOE

Location

Application tree > Implementation > SOE Configuration
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TriStation Port Number

The TriStation Port Number property identifies the UDP port number used for the TriStation
connection to the TCM. The default number is 1502.

Applies To

Communication

Location

Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup > Network tab

TSAA Port Number

The TSAA Port Number property identifies the UDP port number used with TSAA
client/server network communication. The default number is 1500.

Applies To

Communication

Location

Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup > Network tab

Type Over Command

The Type Over command toggles between typing over and inserting characters in a Structured
Text program or function.

Applies To

ST programs and functions

Location

Type Over button, or View menu

UCN Node Number

For Tricon, the UCN Node Number property specifies an number on the Tricon SMM, which
can be any odd number from 1 to 63. Even numbers are used for hot-spare module
communication.

The default is 1.

Applies To
Tricon SMM

Location

Tricon Controller tree > Configuration > Hardware Allocation > SMM Setup
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UDP Base Port Number

The UDP Base Port Number property specifies the UDP port number for the controller where
the TriStation application is to be run. This number identifies the controller in a Peer-to-Peer
network. Entering 0 as the UDP port number disables Peer-to-Peer over UDP/IP on the
network. The following values are reserved:

Reserved Protocol Notes

Value(s)

1500 TSAA Can be changed via configuration

1502 TriStation Can be changed via configuration

1503-1504 Peer-to-Peer Can be changed via configuration

1505-1508 Firmware Cannot be changed; for Triconex use only
download

1-1023 — Reserved by the Internet Assigned Numbers

Authority (IANA)

Also see TriStation Port Number on page 437 and TSAA Port Number on page 437.
Applies To
Communication

Location

Tricon Controller tree > Configuration > Hardware Allocation > Enhanced TCM Setup >
Network tab
Tricon Controller tree > Configuration > TriStation Communication

Undo Command

The Undo command reverses the last action performed when editing a program, function, or
function block.

Applies To
Editing
Location

Edit menu

Update Reports Database Command

The Update Reports Database command copies project information to a database used when
reports are generated.

Applies To
Reports

Location
Project tree > right-click the Reports folder
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Update Selected Function Cells Command

The Update Selected Function Cells command updates selected out-of-date elements which are
marked with a red X in the active window.

Applies To
CEM programs

Location

Tools menu

Usage

The Usage property specifies how function blocks can be used in a function or function block.

For library function blocks, the options determine the usage and cannot be changed. For user-
defined function blocks, the settings can be specified.

Settings include:

* Exactly Once on page 359

*  Only Once on page 391

* Space Saver on page 428

* Internal State on page 372
Applies To

Library and user-defined function blocks

Location

Document Properties > Usage tab

Use Local Time

The Use Local Time property specifies whether to use local time or universal time. The default
is selected, which means local time is used.

Applies To
Application
Location

Trident Controller tree > Configuration > Hardware Allocation > MP > Setup > Operating
Parameters tab
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Value

The Value property specifies the value for the constant. To ensure the value agrees with the Data
Type, click Apply.

Applies To

Constants

Location

Properties > Constant tab

Value Range to Scale an Integer

The Value Range to Scale an Integer properties specify how a REAL number is scaled to an
integer so it can be transmitted using Modbus protocol, which does not use REAL numbers. The
values set for the scale range are used with the Modbus minimum and maximum range to
derive an integer value that represents the real value.

Properties include:
*  Minimum Value (Min Span) on page 384
*  Maximum Value (Max Span) on page 381
* Precision on page 400

* Disable Scaling on page 344
Applies To
Points with REAL data types
Location

Application tree > Tagname Declarations > Scaling tab

Var/Const

The Var/Const property displays the names of the variables connected to the terminals of the
function or function block in a CEM program. Only user-defined variables are displayed.
Internal variables are hidden.

Applies To
CEM programs

Location
Application tree > open a CEM program > Variable Detail Table
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Var Type

The Var Type property specifies the type of variable. Types include:

Type Description

Input A variable which provides a value to a program, function, or function block. Must be
connected to a point.

Output A variable which returns the result of a program, function, or function block. Must be
connected to a point.

In/Out A variable which is used as both an input and output variable. Must be connected to a
point.
Local A variable used for internal logic. Cannot be connected to a point.
Tagname A variable that references a point.
Applies To
Variables
Location

Properties > Declarations tab

Verify Last Download to the Controller Command

The Verify Last Download to the Controller compares the application that was last downloaded
to the controller with the application running on the controller. If there is a difference, you
should contact Triconex Technical Support.

Applies To
Application

Location

Controller tree > Controller Panel > Commands menu

Verify Password

The Verify Password property allows you to enter the password a second time to verify it is the
same as entered for the Password property.

Applies To
User access, Security

Location

Project menu > Security command > Users tab > Add or Modify button
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Verify Version Command

The Verify Version command compares the version of the selected library in the project with the
most current version available. If the version in the project is out of date, you are prompted to
update it.

Applies To

Libraries

Location

Application tree > right-click Library Documents > Manage command

Vertical Network Divider Command

The Vertical Network Divider command allows you to place a vertical divider on a logic sheet
to divide networks.

Applies To
FBD logic sheets

Location

Vertical Network Divider button, or Tools menu > Select Tool

View Download History Command

The View Download

. Download History g|
History command

. . Wersion: Elements downloaded B/21/2002 10:16:23 AM by Manager
displays version —=
. . E |Element Mame |Id# |\-‘er |S|ze |L|blary |
information for each = d A ERil] B0 EXEND 31 A
download for the current g mu Eégg gg 384 E:E:g g] :

. . . . rp 5 .
project, which is a list of & s O 00 2 <enemdb
the elements affected for z _633_5450_ E S; gg 255 <eﬂema:>

O _add tod_time_c . <external>
the last Download All T _bcopy Fi20 00 38 cextenalr
and subsequent 3 _cmp_ B4 F126 00 52 cextemnal>

T _DE_GET_LONG FO35 0.0 14 cextemal
Download Changes T _DeltaT_Get FITl 00 6 cestemal
Commands. The hiStOTy 6 _DeltaT_Init F112 0.0 18 <extenal>
. 3 _div_Ed_c F121 00 474 <extemnal>
is cleared and restarted T _div_time_eal_o FI15 00  E42 <estemal
Wlth each Download Al]_ T EMO Set F13g 0.0 14 <emtemnals ¥

< >

command.

h The download higtory includes the lagt Download All and any subzeguent Download Changes.
These properties are

. p p Cloze | Help
displayed on the
Download History
screen.
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Property Description

St An icon that indicates the status of the element. An arrow indicates that the
element was included in a Download All; an ellipsis (...) means it was included in a
Download Changes.

Element Name The name of the program, function, or function block.

ID# A system-generated identification for the program or function.
Ver The version of the element.
Size The size of the element in bytes.
Library The library the element is included in.
Applies To
Project
Location

Project menu

View Intermediate FBD Command

The View Intermediate FBD command displays source code that is generated in the Function
Block Diagram language when the CEM program is compiled.

Applies To
CEM programs

Location

Document menu

View Intermediate ST Command

The View Intermediate ST command displays source code that is generated when the program
is compiled. You can copy the source code by using the Write to File command on the Edit
menu.

Applies To

Programs, Functions, and Function Blocks

Location

Document menu
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View Manager Command

The View Manager command allows you to save, load, or remove views of a CEM matrix.

Applies To
CEM programs

Location

View menu

View Project History Command

Width

The View Project History
command displays an
audit trail of user access
and modification of the
project.

This history is
automatically generated
during project
development.

Applies To

Project

Location

Project History button, or
Project menu

Project History

3

|Date |L|ser |E|ement |ﬂcti0n |E0mment |
5/208/2003 2:58:34 AM Project Manager PROJECT Saved 320 Clozing Praject A
12A7/2004 5:23:38 PM Project Manager FROJECT Lagin C:ABUILDSMPF
12772004 5:25:39 P Project M anager TC=LIB Remowed Library «1.2! TRICONE Lit
12172004 5:25:39 P Project M atager TCxLIE Added Library w1.31 TRICOMEX Lit
12772004 5:25:43 P Project Manager TR1LIB Remowved Library +1.81 TRICOM 3007
12/17/2004 5:25:43 PM Project Matager TRILIE Added Library +1.89  TRICON 3007
12A7/2004 5:23:52 P Project Manager FROJECT Saved 320 Build configura
12772004 5:25:53 P Project M anager FROJECT Saved 320 Cloging Project
272005710513 A Project Manager FROJECT Login C:ABUILDSPF
241/2005771:05:16 &M Project Manager FROJECT Saved 320 Build configura
24172005 77:05:16 AM Project Manager PROJECT Saved 320 Clazing Praoject
10/25/2005 2:28:51 PM Project Manager FROJECT Lagin C:ABUILDSAPF
10/25/2005 2:28:54 P Project M anager FROJECT Saved 320 Build configura
10/25/2005 2:28:54 PM Project Manager FROJECT Saved 320 Clozing Project
11/3/2005 2:46:04 P Project Manager FROJECT Login C:ABUILDSYPR
11/9/2005 2:46:03 PM Project Manager PROJECT Saved 320 Build configura s
< >

Close | Help

The Width property specifies the width (horizontal space) of the variable or constant symbol.
By selecting either the plus (+) or the minus (-) buttons, you can expand or shrink the width of
the variable symbol so you can use a longer name or fit the symbol into a smaller space.

Applies To

Variables

Location
Properties > Selected tab
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Wire Tool Command

The Wire tool command provides a pointer tool to a connect logic elements in FBD programs.
Settings include:

* Normal: Represented by a solid line.

* Feedback: Represented by a dashed line.

The default is Normal. To set, double-click the wire and select either Normal or Feedback.

Applies To
FBD programs
Location
| Wire Tool button, or Tools menu > Select Tool
Wire Type

The Wire Type property specifies the type of wire used for serial communication.
Settings include:

* 2-Wire (half duplex) if using one pair of wires for Modbus reads and writes. (Only
available when the Transceiver Mode property is set to RS-485.)

* 4-Wire (full duplex) if using two pairs of wires —one pair for Modbus reads and the
other pair for Modbus writes. (Trident MP serial ports must use this setting.)

The default is 4-Wire.
Applies To
Serial ports

Location

Trident Controller tree > Configuration > Hardware Allocation > MP or CM Setup > Serial Ports
tab

Workspace View Command

The Workspace View command toggles to display or hide the Application and Controller
workspace tree.

Applies To
TriStation 1131 workspace

Location

Workspace View button, or View menu
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Write To File Command

The Write To File command displays a dialog box that allows you to specify a file name and

location to save ST code as a text file.

Applies To

ST programs, ST functions, and intermediate ST for all programs and functions

Location

Edit menu

Zoom Command

The Zoom command enlarges or decreases the
view of an element.

Standard settings are: 50%, 75%, 100%, and
200%. You can also enter a number or click
Zoom To Fit to size the elements to fit the
current window.

You can enlarge the view of elements on a logic
sheet by:

* Using the Zoom button or Zoom
command from the View menu

* Double-clicking an empty area to see a
Zoom Selection view.

Applies To

r

Change 700M Magnification

b agnification

200
100
" 75
~

2

Choose a specific
magnification,
ar just click Zoom to Fit'

B0
Custom |154 Zoom to Fit \

k. | Eanu:el| Help |

Logic sheets for user documents, test sheets for Controller and Emulator Panels

Location

@ Zoom button, or View menu, or double-click an empty area in a logic sheet

Zoom To Fit Command

The Zoom To Fit command toggles between a large and small view of the logic sheet.

Applies To

Logic sheets for user documents, test sheets for the Controller and Emulator Panels

Location
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Zoom To Region

The Zoom To Region command allows you to zoom into a region of the sheet.

Procedure
1 On the View menu, click Zoom to Region.
The cursor changes to a cross-bar.
2 Select the region to view by dragging the cross-bar across the area.
The region is magnified.
Applies To
FBD and LD editors
Location

View menu
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Overview

Data types, which adhere to the IEC 61131-3 standard, specify the type of data used for the
following:

¢ Constants
* Tagname declarations and references

* Local, input, output, and I/O variables
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Elementary Data Types

An elementary data type specifies the size and characteristics of most data used in a program,
function, or function block and the operations that can be applied to the data.

This table describes the elementary data types and how they can be used.

Table 53 Elementary Data Types and Usage

Constants and

Data Type Description Tagnames Local Variables
BOOL A Boolean, 1 bit in length v v
DATE A specific date v
DINT A double integer, 32 bits in length v v
DT A specific date and time v
DWORD A double word, 32 bits in length v
INT An integer, 16 bits in length v
LREAL A long real number, 64 bits in length v
REAL A real number, 32 bits in length v v
STRING A sequence of up to 132 alphanumeric v
characters delimited by single quotes

TIME A period of time (duration) expressed in days, v
hours, minutes, seconds, or milliseconds

TOD A specific time of day v

Only three data types can be declared as controller points: BOOL, DINT, and REAL. These
variables point to hardware addresses in the controller and are accessible to all programs in a
project.
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BOOL Data Type

A BOOL data type is one bit in length and has two possible values: false (0) or true (1).

Attribute Description
Keyword/type BOOL

Description Boolean

Size 1 bit

Default value False (0)

Lower limit False (0)

Upper limit True (1)

Result if intermediate value is less than lower limit N/A

Result if upper limit is less than intermediate value Intermediate Value MOD 2

Application Notes
* Can be used in Safety or Control applications.

¢ Can be used in CEM Cause, Effect, and Intersection cells.

DATE Data Type

A DATE data type refers to a specific date expressed as the year, month, and day.

Attribute Description
Keyword/type DATE

Description Date

Size 64 bits

Syntax D#CCYY-MM-DD
Default value D#1970-01-01
Lower limit D#1970-01-01
Upper limit D#2029-12-31

Result if intermediate value is less than lower limit Invalid date

Result if upper limit is less than intermediate value  Invalid date

Application Notes
* Can be used in Safety or Control applications.

¢ Can be used in CEM Cause, Effect, and Intersection cells.
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DINT Data Type

A DINT data type is a double integer, 32 bits in length.

Attribute Description
Keyword/type DINT

Description Double integer

Size 32 bits

Default value 0

Lower limit -2**31

Upper limit 2%%31-1

Result if intermediate value? is less than lower limit -2**31 or V modulo 2**32
Result if upper limit is less than intermediate value? 2**31-1 or V modulo 2**32

a. If the intermediate conversion value is out of range (for example, when converting LREAL to DINT),
the return value is the smallest or greatest double integer.

Application Notes
* Can be used in Safety or Control applications.

e Can be used in CEM Cause, Effect, and Intersection cells.

DT Data Type

A DT data type represents a date and time of day. To specify the time of day, you can use
fractions (FFF) of a second. Values are stored internally in microseconds and displayed in the
TriStation 1131 Controller Panel in milliseconds.

A DT data type cannot be used as a program input or output.

Attribute Description
Keyword/type DT
Description Date and time of day
Size 64 bits
Syntax DT#CCYY-MM-DD-HH:MM:SS
or
DT#CCYY-MM-DD-HH:MM:SS.FFF
or
DATE_AND_TIME#CCYY-MM-DD-HH:MM:SS
Default value DT#1970-01-01-00:00:00
Lower limit DT#1970-01-01-00:00:00
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Attribute Description

Upper limit DT#2029-12-31-23:59:59.999
Result if intermediate value is less than lower Invalid date

limit

Result if upper limit is less than intermediate Invalid date

value

Application Notes
* Can be used in Safety or Control applications.

¢ Can be used in CEM Cause, Effect, and Intersection cells.

DWORD Data Type

A DWORD data type is a double word, 32 bits in length. The result is always in the range from

0 to 16#FFFFFFFF. If the intermediate value is out of range, then the result is the least-significant
32 bits of the intermediate value. For example, if you shift 16#FFFFFFFF to the left once, the
intermediate value is 16#1FFFFFFFE and the result is 16#FFFFFFFE.

A DWORD data type cannot be used as a program input or output.

Attribute Description
Keyword/type DWORD
Description Double word
Size 32 bits
Default value 0

Lower limit 0

Upper limit 16#FFFFFFFF

Result if intermediate value is less than lower limit N/A

Result if upper limit is less than intermediate value =V and 16#FFFFFFFF

Application Notes
* Can be used in Safety or Control applications.

¢ Can be used in CEM Cause, Effect, and Intersection cells.
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INT Data Type

An INT data type is an integer, 16 bits in length. Arithmetic operators ADD, SUB, and MUL are
implemented with 32-bit arithmetic and the container for INT is 32 bits. The ADD, SUB, and
MUL operations do not check the range of results and can have resultant values out of the
specified range (-32768 and +32767). For example, using the SUB function to subtract 1 from
-32768 results in -32769 (clearly out of range) without clearing ENO or reportinga BADPARAM
error. However, an out-of-range value does display “Inv INT” on the Controller Panel.

To verify that output values from these functions are within range, connect the output terminal
to the INT_TO_DINT function, which converts the integer output to double integer and does a
range check for the integer output.

An INT data type cannot be used as a program input or output.

Attribute Description
Keyword/type INT
Description Integer

Size 32 bits
Default value 0

Lower limit -2**15
Upper limit 2*%15-1
Result if intermediate value is less than lower limit InvINT
Result if upper limit is less than intermediate value InvINT

Application Notes
* Can be used in Safety or Control applications.

e Can be used in CEM Cause, Effect, and Intersection cells.

LREAL Data Type

An LREAL data type is 64 bits in length and has 15 decimal digits of precision. In TriStation
1131, the LREAL data type follows the IEC-559 Standard floating-point format.

An LREAL data type cannot be used as a program input or output.

Attribute Description
Keyword/type LREAL

Description Long-real number

Size 64 bits

Default value 0.0

Most positive number 1.7976931348623158 e +308
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Attribute Description
4.9406564584124654 e -324
- 4.9406564584124654 e -324

-1.7976931348623158 e +308

Least positive number
Least negative number
Most negative number
Result if intermediate value is less than lower limit -Infinity or HUGE

Result if upper limit is less than intermediate value +Infinity or HUGE

Gradual Underflow for LREAL Data Types

In PCs and controllers, the floating-point implementation includes a standard feature called
gradual underflow that extends the range for an LREAL number and gradually changes the

precision as values approach zero.

This table compares the values obtained when gradual underflow is not present, to the values

obtained when it is present.

Without Gradual Underflow

With Gradual Underflow

The smallest positive number that can be
stored in an LREAL variable is:

2-1022 = 2 2250738585072014E-308.

The precision changes abruptly from 17 digits
to 0 digits when the value changes from a
number greater than 2-1023 to a number less
than 2-1023,

The maximum relative error changes abruptly
from 2-53 to 1 when the value changes from a
number greater than 2-1023 to a number less
than 2-1023,

For values from 2-1075 to 2-1022 the maximum
absolute error equals the value.

The smallest positive number that can be stored in
an LREAL variable is:

2-1074 = 4 9406564584124654E-324.

The precision changes gradually from 17 digits to 1

digit as the value changes from
2-1023 ¢ 2-1074,

The maximum relative error changes gradually from
2-53 to 1 as the value changes from 2-1023 o 2-1074,

For values from 2-1075 to 2-1022 the maximum
absolute error is a constant 2-1075,

This table shows how the precision changes as LREAL numbers approach zero.

If | x| Is Greater Than:

Then the Precision Is Greater Than:

5.0E-308 17 digits
5.0E-309 16 digits
5.0E-310 15 digits
5.0E-322 3 digits
5.0E-323 2 digits
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If | x| Is Greater Than: Then the Precision Is Greater Than:
5.0E-324 1 digits
0.0 0 digits

Absolute error is the absolute value of x - a, where x is the exact value and 4 is the actual value
stored.

Relative error is the absolute value of (x - a)/x, where x is the exact value and a is the actual value
stored.

This table shows how gradual underflow affects absolute error and relative error as LREAL
numbers approach zero.

Range Maximum Maximum Relative
g Absolute Error Error

0< |x| <£2-1075 [ x| 1

2-1075 < | x| <2-1022 2-1075 2-1075 /| x|

271022 < | x| < 210242972 D-53% || 2-53

Application Notes
* Can be used in Safety or Control applications.

e Can be used in CEM Cause, Effect, and Intersection cells.

REAL Data Type

A REAL data type is 32 bits in length and has 6 decimal digits of precision. In TriStation 1131,
the REAL data type follows the IEC-559 Standard Floating-Point format.

Attribute Description
Keyword/type REAL

Description Real number

Size 32 bits

Default value 0.0

Most positive number 3.402823466 e +38
Least positive number 1.401298464 e -45
Least negative number -1.401298464 e 45
Most negative number -3.402823466 e +38
Result if intermediate value is less than lower limit -Infinity or HUGE
Result if upper limit is less than intermediate value +Infinity or HUGE
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Gradual Underflow for REAL Data Types

In PCs and safety controllers, the floating-point implementation includes a standard feature
called gradual underflow. This feature extends the range of a REAL number and gradually
changes the precision as values approach zero.

This table compares the values obtained when gradual underflow is not present, to the values
obtained when it is present.

Without Gradual Underflow With Underflow
The smallest positive number that can be stored =~ The smallest positive number that can be stored in
in a REAL variable is: a REAL variable is:

2-126 =1.175494351E-38. 2-149=1.401298464E-45.

The precision changes abruptly from 7 digitsto0  The precision changes gradually from 7 digits to 1
digits when the value changes from a number digit as the value changes from 2-127 to 2-149,
greater than 2-127 to a number less than 2-127.

The maximum relative error changes abruptly The maximum relative error changes gradually
from 2-2* to 1 when the value changes from a from 2-2* to 1 as the value changes from 2-127 to
number greater than 2-127 to a number less than =~ 27149,

9-127,

For values from 2-150 to 2-126, the maximum For values from 2-150 to 2-126, the maximum
absolute error equals the value. absolute error is a constant 2-150,

This table shows how the precision changes as numbers approach zero.

Then the Precision Is

If | x| Is Greater Than: Greater Than:

1.5E-39 7 digits
1.5E-40 6 digits
1.5E-41 5 digits
1.5E-42 4 digits
1.5E-43 3 digits
1.5E-44 2 digits
1.5E-45 1 digits
0.0 0 digits

Absolute error is the absolute value of x — a, where x is the exact value and a is the actual value
stored.

Relative error is the absolute value of (x - a)/x, where x is the exact value and a is the actual value
stored.

This table shows how gradual underflow affects absolute error and relative error as REAL
numbers approach zero.
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Range Maximum Maxirpum
Absolute Error Relative Error

0< |x| £2-150 | x| 1

2-150 < | x| <2-126 2-150 2-150 / | x|

27126 < | x| <2128 22103  D-24% || 2-24

Application Notes
* Can be used in Safety or Control applications.

e Can be used in CEM Cause, Effect, and Intersection cells.

STRING Data Type

A STRING data type is an alphanumeric sequence, up to 132 characters in length, which is
delimited by single quotation marks (' ). The count of 132 characters does not include the null
terminator or the single quotation mark.

A STRING data type cannot be used as a program input or output.

Attribute Description

Keyword/type STRING

Description Character string

Size 136 bytes

Default Value Empty string (two single quotation marks not

Lower limit

Upper limit

Result if intermediate value is less than lower
limit

Result if upper limit is less than intermediate
value

separated by any characters)
0 characters
132 characters

Truncated string

N/A

Application Notes

* Can be used in Safety or Control applications.

e Can be used in CEM Cause, Effect, and Intersection cells.
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TIME Data Type

A TIME data type refers to a period of time (duration) in days, hours, minutes, seconds, and
milliseconds. The range is + 9999 years and the precision is 0.1 milliseconds.

A TIME data type cannot be used as a program input or output.

Attribute Description

Keyword/type TIME
Description Duration
Size 64 bits
Syntax TIME#11d
or
TIME#22.2h
or
TIME#33.3m
or
TIME#44.4s
or
TIME#55.5ms
or
TIME#11d22h33m44s55.5ms
or
T#11d22h33m44s55.5ms
or
T#44.4s

Default value TIME#0S

Lower limit TIME#-3652134d
Upper limit TIME#3652134d
Result if intermediate value is less than lower limit Inv Time

Result if upper limit is less than intermediate value Inv Time

Application Notes
* Can be used in Safety or Control applications.

¢ Can be used in CEM Cause, Effect, and Intersection cells.
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TOD Data Type

A TOD data type refers to a specific time of day expressed in hours, minutes, seconds, and

fractions (FFF) of a second. The precision is 0.001 seconds.

A TOD data type cannot be used as a program input or output.

Attribute Description
Keyword/type TOD
Description Time of day
Size 64 bits
Syntax TOD#HH:MM:SS
or
TOD#HH:MM:SS.FFF
or
TIME_OF_DAY#HH:MM:SS
Default value TOD#00:00:00
Lower limit TOD#00:00:00
Upper limit TOD#23:59:59.999
Result if intermediate value is less than lower limit V modulo 24 hours
Result if upper limit is less than intermediate value V modulo 24 hours

Application Notes

* Can be used in Safety or Control applications.

e Can be used in CEM Cause, Effect, and Intersection cells.
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Generic Data Types

Generic data types, identified by the prefix ANY, are used exclusively in the functions and
function blocks that are available in the TriStation Standard Library.

If a function specifies a generic data type for an argument, then the argument type must be one
of the data types represented by that generic data type. If a function specifies one generic data
type for more than one argument, then all such arguments must have the same data type.

For example, the function ADD specifies type ANY_NUM for all arguments and the return
value. You can add two double integers, or two integers, or two long real numbers, or two real
numbers, but you cannot add a real number to a long real number.

The TriStation generic data types are based on the IEC 61131-3 standard. The hierarchy for them
is shown in this figure.

ANY

‘ANYI_EIIT | ‘STRIING ‘ ‘ ANY_:ZJATE | | TIME |
|

BOOL
ANY_REAL ANY_INT DWORD DATE
oT

TOD
LREAL DIMT
REAL INT

Figure 41 Generic Data Types Hierarchy
This table lists the meaning of each generic data type and the standard data types it represents.

Table 54  Generic Data Types

Data Type Standard Data Type Represented

ANY Any of the standard data types: BOOL, DATE, DINT, DT, DWORD, INT, LREAL,
REAL, STRING, TIME, TOD, or Derived

ANY_NUM Any number: DINT, INT, LREAL, or REAL

ANY_REAL Any real number: LREAL or REAL

ANY_INT Any integer: LREAL or REAL

ANY_BIT Any bitwise data type: BOOL or DWORD

ANY _DATE Any date or time of day or both: DATE, DT, or TOD

ANY_NOTE1 Any elementary data type: BOOL, DATE, DINT, DT, DWORD, INT, LREAL,
REAL, STRING, TIME, or TOD. Note that each of these types is ordered so that
values of the same type can be compared (see functions EQ, GE, GT, LE, LT, NE,
MIN, and MAX).
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Overview

If you have an older model 4351 or 4352 TCM installed in your system, some of the
configuration options are different than those for the model 4351A or 4352A TCM.

The procedures in this appendix apply specifically to configuring the ports on the model 4351
or 4352 TCM, and should be followed in place of the TCM configuration procedures provided
in Chapters 3 and 4 of this guide.

Note If you have a newer model 4351A or 4352A TCM, do not use the procedures in this
appendix. You should instead use the information found in the following sections:

* Configuring TCM Ports on page 205
* Using a Tricon TCM to Synchronize Time on page 229
* Configuring a Tricon TCM Port for Printing on page 278
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Configuring TCM Ports

A single Tricon system supports a maximum of four TCMs, which must reside in two logical
slots. You cannot mix model 4351A /4352A TCMs and 4351/4352 TCMs in the same system,

even if they are installed in different chassis. See the Planning and Installation Guide for Tricon
v9-v10 Systems for detailed TCM installation guidelines.

TCM models 4351 (Copper) /4352 (Fiber) support the following protocols on network and serial

ports.
Protocol Network Ports Serial Ports

TriStation NET 2 Port 4
TSAA (UDP/IP) NET 2 —a
Peer-to-Peer (UDP/IP) NET 1 -
Peer-to-Peer (DLC) NET 1 -
Modbus Slave (ASCII or RTU) — Any port
Modbus Master (RTU) — Any port
Modbus Master or Slave (TCP) NET 2 -
GPS Time Synchronization — Port 1
Triconex Time Synchronization via DLC or UDP/IP NET 1
SNTP Triconex Time Synchronization NET 2 —
Network Printing using Jet Direct NET 2 —

a. — means the protocol is not available on this port.

To configure specific types of ports, see these topics:

* Configuring TCM Network Ports on page 466
* Configuring TCM Serial Ports on page 468

* Configuring TCM Peer-To-Peer Ports on page 470
* Configuring TCM Modbus TCP Ports on page 472

* Configuring TCM Routing on page 473

For additional information on configuring the TCM, see these topics:

* Using a Tricon TCM to Synchronize Time on page 475 for instructions on configuring

the TCM to synchronize time.

* Configuring a Tricon TCM Printer Port for Printing on page 481 for instructions on

configuring the TCM for use with a printer.
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Note Once TCM ports have been configured, but prior to downloading the configuration to the
controller, you can change the existing TCM model to a different model TCM without
losing your port settings (see Inserting and Removing Tricon Modules on page 186).
Note that you can switch only from a 4351 to a 4352, or vice-versa; you cannot switch
from a 4351 or 4352 to a 4351A or 4352A.

However, once the configuration has been downloaded to the controller, you cannot
change the TCM model installed in the Tricon without downloading a new
configuration.

Configuring TCM Network Ports

This procedure explains how to configure network ports on a Tricon TCM.

Procedure

1 Expand the Controller tree, double-click Configuration, and expand Hardware
Allocation.

2 Double-click the slot where the TCM module is installed and then click Setup.
The TCM Setup dialog box appears.

N

TCM Setup 3

Metwark l Time Sync] Serial Ports] F'eer-to-F'eer] Modbus TCP] Printer] Houting]

Slot S election
" Mat Installed * Installed
@ Left Slat — Metl /Met2 Configuration
" Right Shat Metl Net2
IV Enable Metwork. ¥ Enable Metwark
Transceiver Mode: Tranzceiver Mode:
|.&ut0-Neg0tiate ﬂ |.&ut0-Negotiate j
IP Address: IP Address:
| 192 .168. 0 . & | 1921688 . 1 . B
IP Subnet Mask: IP Subnet Mask:
| 255 . 255 . 286 . 0O | 255 . 255 . 25 . 0
Default Gateway |P Address: Default Gateway IP Address:
[ 0.0 .0 .0 [ 0. 0. 0.0
 Porte Configuration
TriStation Configuration TS5a4 Configuration
UDP Port Mumber: (1502 UDP Port Mumber: (1500
Port 'iite Enabled [

0K | Cancel Help
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3 Specify these properties on the Network tab.

Note

Property

Action

Slot Selection

Select the slot where the TCM module you want to configure is
installed.

Not Installed, Click Installed to enable configuration of the module. Clicking Not

Installed Installed resets all options to their default state and makes them
unavailable for configuration. The default is Not Installed.

Enable Network Select the check box to enable the network port to be configured.

Transceiver Mode

Select the communication mode. The default is Auto-Negotiate.

If you have a model 4352 TCM with fiber connectors, you must select
100 Mbps as the communication mode. The 4352 module cannot
connect at 10 Mbps.

IP Address Enter the IP Address for the port. NET 1 and NET 2 cannot use the
same IP address. The default for NET 1 is 192.168.1.0; for NET 2 is
192.168.1.1.

IP Subnet Mask If needed, enter the IP address for the subnet. The default is
255.255.255.0.

Default Gateway IP  If needed, enter the IP address for the default gateway. The default is

Address 0.0.0.0.

TriStation The UDP port to use for the TriStation connection. The default is 1502.

Configuration: See UDP Base Port Number on page 438 for additional information.

UDP Port Number

TSAA The UDP port to use for TSAA connections, including DDE Server,

Configuration: SOE Recorder, and OPC Server. The default is 1500. See UDP Base

UDP Port Number  Port Number on page 438 for additional information.

Port Write Enabled  Select this check box if you want to allow TSAA writes to the network

ports. Applies to all TSAA connections on these ports. The default is
cleared (the ports are read-only).

Click OK to save your changes.

Changes to TCM IP addresses are not effective until the existing connection is closed and
a new connection is opened. Once a connection is opened, it remains open until you
close it, even if the IP address is changed via a Download Changes operation.
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Configuring TCM Serial Ports

This procedure explains how to configure serial ports on a Tricon TCM.

Procedure

1 Expand the Controller tree, double-click Configuration, and expand Hardware

Allocation.

2 Double-click the slot where the TCM module is installed and then click Setup.

The TCM Setup dialog box appears.
3 Click the Serial tab.

TCM Setup

Network] Time Sync  Senal Ports l Peer-to-Peer] Modbus TEIF'] Printer] Houting]

X

Port Selection Port Configuration O ptions
Pratacal Port Wwiite Enabled [
r Left Slat— Modbus Slave Address: |1
* 1 Baud Rate
2 " 115200 ™ 57800 ™ 38400 13200
o (+ 9500 " 4300 2400 1200
3
4 [rata Bits Stop Bitz
o . + 1Bt  Z2Bits
Parity
" Mone + Odd " Even " Mak 7 Space
. Transceiver Mode Handshake
[ Fiaht Siot " Rs4s5 & Nore
1 v RS5232 " Hardware
2
3 {v i i i
4 FF Ordering Modbus Range
" High 16 Bits First * Low 16 Bits First Mir: [
Master Logical Port: M | 32767
QK | Cancel | Help |
4 Specity these properties.
Property Action

Port Selection

Protocol

Click the port to be configured. Ports can be configured only for a
slot with an installed module.

Select the communication protocol for the port:

* All ports can use Modbus Master, Modbus Slave ASCI],

Modbus Slave RTU.

* Only port 1 can use GPS. This port is automatically configured
for GPS when you enable time synchronization. See Using a
Tricon TCM to Synchronize Time on page 475.

* Only port 4 can use TriStation.
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Note

Property Action

Port Write Enabled Available only if Modbus Slave (ASCII or RTU) is selected as the
communication protocol. Select this check box if you want to
allow Modbus writes to this slave port. The default is cleared (the
port is read-only).

Modbus Slave Address  If you selected Modbus Slave RTU or ASCII, enter the number of
the Modbus slave device. The default is 1.

Baud Rate Enter the communication rate for the port. The default is 9600.

Data Bits Select 8 or 7 bits. The default is 8. Available only with Modbus
Slave ASCII.

Stop Bits Select 1 or 2 bits. The default is 1 bit.

Parity Select the type of parity for the port. The default is Odd.

Transceiver Mode

Handshake

Termination Options

FP Ordering

Modbus (Minimum and
Maximum) Range

Master Logical Port

Select RS-485 or RS-232. The default is RS232. On port 4 when
TriStation is selected as the protocol, RS-485 is not available.

Select None or Hardware; the default is None.

Select the type of termination used with cables. Only available
with RS-485 Transceiver Mode. The default is None.

Select the order to be used with floating point numbers. The
default is Low 16 Bits First.

Enter the minimum and maximum values to be used for the
Modbus data range. The default minimum is 0. The default
maximum is 32,767.

Enter the port number that the TCM will use in the Modbus
Master functions to access the port. Only available for Modbus
Master.

Click OK to save your changes.

Even if port 4 is set to Not Configured (the default value), it can still be used to connect
to the Tricon via TriStation. This is useful when you are unable to connect via a network
connection.
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Configuring TCM Peer-To-Peer Ports

This procedure explains how to configure the IP address for controllers communicating on a
Peer-to-Peer network through a Tricon TCM.

Procedure

1 Expand the Controller tree, double-click Configuration, and expand Hardware
Allocation.

2 Double-click the slot where the TCM module is installed and then click Setup.
The TCM Setup dialog box appears.
3 Click the Peer-to-Peer tab.

" "
TCM Setup 3

Network] Time Sync] Serial Ports  Peerto-Peer l Modbus TEIF'] Printer] Houting]

Slot Selection Peer-to-Peer Configuration

* Left Slat Node 01: 0.0.0.0 - Porti: 1503 [PN -
 Right Slat Node 02: 0.0.0.0 - Portt: 1503 e
Mode 03: 0.0.0.0 - Portit: 1503 Destination UDP Part:
Mode 04: 0.0.0.0 - Port: 1503 ’F
Mode 05: 0.0.0.0 - Port: 1503
Mode 07: 0.0.0.0 - Portd: 1503 P Address:
Mode 08: 0.0.0.0 - Portd: 1503
Mode 03 0.0.0.0 - Port: 1503 0.0.0.0

Mode 10: 0.0.0.0 - Portd: 1503
Mode 11: 0.0.0.0 - PortH: 1503
Nade 12 0.0.0.0 - Partf: 1503 Uikl
Mode 13 0.0.0.0 - Portd: 1503
Mode 14: 0.0.0.0 - PortH: 1503

Mode 15: 0.0.0.0 - PortH: 1503
Mode 16: 0.0.0.0 - PortH: 1503

Mode 17: 0.0.0.0 - PortH: 1503 Reset &l

Mode 18: 0.0.0.0 - Port#; 1503 ¥
< ¥

UDP Base Port Mumber: 1303

™ Peerto-Peer Time Synchronization Enabled

Iv Enable Communication with Tricon Y8 and %9 Peer to Peer Systems

QK | Cancel | Help |

4 Under Slot Selection, select the module (slot) you want to configure Peer-to-Peer ports for.

5 Select a node (controller), and specify these properties.

Property Action

Destination UDP Port Enter the UDP port number for each controller to be
communicated with on the Peer-to-Peer network. This must be
the same number that the controller uses as its UDP Base Port
Number.

IP Address Enter the IP address for the controller.

6 Click Update to apply the new settings for the selected node.
7 Repeat steps 4 through 6 for each node to be included in the network.

Note If necessary, click Reset All to reset all node settings for the selected slot to their
default, unconfigured state.
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8 Onceall nodes have been configured, specify these properties (applicable to all nodes on
the Peer-to-Peer network).

Property

Action

UDP Base Port Number

Peer-to-Peer Time
Synchronization
Enabled

Enable Communication
with Tricon V8 and V9
Peer-to-Peer Systems

Enter the UDP base port number for the controller. Enter 0 to
disable Peer-to-Peer over UDP/IP on the network.

The default is 1503. UDP port numbers must be unique. See
page 438 for reserved values.

Select the check box to enable Triconex Time Synchronization
across the Peer-to-Peer network. See Using a Tricon TCM to
Synchronize Time on page 475 for more information.

Select the check box to enable communication with Tricon version
8 and 9 systems. The default is cleared. Available only for a
module installed in the left slot.

9 C(lick OK to save your changes.
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Configuring TCM Modbus TCP Ports

This procedure explains how to configure Modbus TCP ports on a Tricon TCM, which enables
Modbus communication through network ports.

Procedure

1 Expand the Controller tree, double-click Configuration, and expand Hardware

Allocation.

2 Double-click the slot where the TCM module is installed and then click Setup.

The TCM Setup dialog box appears.

3 Click the Modbus TCP tab.

o
TCM Setup

Part 5 election:

+ Left Slat
Port Mumnber 1

" Right Slot Port Hurnber 2
Part Mumber 3
Part Mumber 4
Part Mumber 5
Part Mumber &
Part Mumber 7
Part Mumber 8
Part Mumber 3
Part Murnber 10
Part Mumber 11
Part Murnber 12
Part Murnber 13
Part Murnber 14
Part Murnber 15
Part Murnber 16

Network] Time Sync] Serial Ports] Peerto-Pesr  Modbus TCP l Printer] Houting]

Slot Selection Modbus TCF Configuration Options -
r Part Settings

Pratacal:

Port wiite Enabled [
Master Logical Port:
TCP Part Mumber: 502

IP Address:

o.0.0.0
FF Ordering

" High 16 Bits First
(+ Low 16 Bits First

X

Modbus Range
Mir: |0
Maw: | 32767

QK | Cancel | Help |

4 Under Slot Selection, select the module (slot) you want to configure Modbus TCP ports for.

5 Select a port and specify these properties.

Property Action

Protocol Select the communication protocol for the port. Options include
Modbus TCP Master and Modbus TCP Slave Net.

Port Write Enabled Available only if Modbus TCP Slave is selected as the
communication protocol. Select this check box if you want to allow
Modbus writes to this slave port. The default is cleared (the port is
read-only).

Master Logical Port Enter the number of the Modbus Master node. Available only with
Modbus TCP Master protocol.

TCP Port Number Enter the number for the TCP port. The default is 502.
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Property Action

IP Address

slave node.

If the port uses Modbus Master protocol, enter the IP address of the

If the port uses Modbus Slave protocol, enter either of these:

* To accept communication from any Modbus Master, leave the
IP address as 0.0.0.0.

* To accept communication only from a defined Modbus Master,

enter the specific master IP address.

FP Ordering

Modbus (Minimum
and Maximum) Range

Select the ordering to use for floating point numbers.

Enter the minimum and maximum for the modbus data range.
Available only with Modbus TCP Slave Net.

6 Click OK to save your changes.

Configuring TCM Routing

This procedure explains how to configure routing on a Tricon TCM. Up to 10 different routes
can be configured for each module.

Expand the Controller tree, double-click Configuration, and expand Hardware

Double-click the slot where the TCM module is installed and then click Setup.

Procedure
1
Allocation.
2
The TCM Setup dialog box appears.
3 Click the Routing tab.
(Tem Setup

Slot Selection Fiouting Configuration

<

Network] Time Sync] Serial Ports] Peer-to-Peer] todbus TEIF'] Printer  Fouting l

+ Left Slat ) i - |P = [.0. Sub 0 -Gal 0.Fs
] Destination #02 - 1P = 0.0.0.0 - Subnet: 255.255.255.0 - Gateway: 0.0
Right Slot || | | Destination #03 - IP = 0.0.0.0 - Subnet: 255 255.255.0 - Gateway: 0.0

Destination #04 - |P = 0.0.0.0 - Subnet: 255,265, 255.0 - Gateway: 0.0
Destination #05 - |P = 0.0.0.0 - Subnet: 255,255, 255.0 - Gateway: 0.0
Destination #0E - |P = 0.0.0.0 - Subnet: 255,255, 255.0 - Gateway: 0.0
Destination #07 - |P = 0.0.0.0 - Subnet: 255,255, 255.0 - Gateway: 0.0
Destination #08 - |P = 0.0.0.0 - Subnet: 255,205, 255.0 - Gateway:

Flecbivmbican HOO 1D N NN Coback 9FF 9FF IR 0 2 mbranman

0.
nr¥
>

Destination IP Address:
o.o0.0.0

Destination IP Subnet Mask:

285 0285 286 . 0

Destination Gateway |P Address:
o.o0.0.0

- Destination #01 Settings -

Update Destination

Reset &l

QK | Cancel | Help
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4 Select the module (slot) you want to configure routing for.

5 Select a destination route and then specify these properties.

Property

Action

Destination I
Address

Destination IP
Subnet Mask

Destination
Gateway IP
Address

Enter the IP address which is used if the controller is not on the same
subnet as other devices.

Enter the IP address of the subnet mask.

If the gateway address is on NET 2, then the subnet mask must be the
same as the NET 2 subnet mask defined on the Network tab. If the
gateway address is on NET 1, then the subnet mask must be the same as
the NET 1 subnet mask defined on the Network tab. See Configuring
TCM Network Ports on page 466.

Enter the IP address of the gateway to which the controller is connected.
The gateway address must always be on NET 1 or NET 2.

6 Click Update Destination to apply the settings. If necessary, click Reset All to reset all
destination settings for the selected slot to their default, unconfigured state.

7 Click OK to save your changes.
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Using a Tricon TCM to Synchronize Time

This procedure explains how to enable time synchronization on a TCM. Time synchronization
can be enabled using the following protocols:

* GPS
¢ SNTP

* Triconex Time Synchronization via DLC or UDP/IP on a Peer-to-Peer network

In a redundant network of Triconex controllers that each have two TCMs installed, you can
implement redundant time synchronization by configuring time synchronization for both TCM
modules (both left and right slots). Time synchronization can be enabled only for a single logical
slot.

If the TCM is installed in the COM slot, you configure time synchronization only for the left slot
(there is no redundancy when installed in the COM slot).

Topics include:

* Configuring GPS Time Synchronization on the TCM on page 475
* Configuring SNTP Time Synchronization on the TCM on page 477
* Configuring Triconex Time Synchronization on the TCM on page 479

Configuring GPS Time Synchronization on the TCM

This procedure explains how to configure a TCM to enable time synchronization through the
Global Positioning System (GPS) by using the Trimble Acutime 2000 Synchronization Kit. For
information on installing the kit, see the Tricon Communication Guide for v9-v10 Systems.

To ensure the accuracy of GPS time adjustments, the Tricon clock must be
CAUTION set to within 10 minutes of the correct local time.

If the TCM is in a Peer-to-Peer network, it can also be used as the master node for time
synchronization of other controllers on the network. In this configuration, the master node TCM
synchronizes time with the GPS, and any slave nodes on the Peer-to-Peer network synchronize
their time with the master TCM. In this way, all nodes on the Peer-to-Peer network are
synchronized with GPS time.

If the TCM is acting as a slave node on a Peer-to-Peer network, it cannot be configured for GPS
time synchronization. Slave nodes synchronize their time only to the master node on the Peer-
to-Peer network, and reject all other time change requests.

GPS time synchronization uses Serial Port 1 on the TCM.

Procedure

1 Expand the Controller tree, double-click Configuration, and expand Hardware
Allocation.

2 Double-click the slot where the TCM module is installed and then click Setup. The TCM
Setup dialog box appears.
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3 Click the Time Sync tab.

I B

TCM Setup

X

Metwork  Time Sync l Serial Ports] Peer-to-Peer] Modbus TEIF'] Printer] Houting]

Slot Selection

r Time Synchronization Configuration

+ Left Slat
" Right Slot © MNone
+ GPS
" SNTP
SNTP Master IP Address:

QK | Cancel | Help |

4 Under Slot Selection, click Left Slot. You must configure the module in the left slot first.
5 Under Time Synchronization Configuration, select GPS.

If you previously configured Port 1 to use a Modbus protocol, selecting GPS will reset
Port 1 to use the GPS protocol. See Configuring TCM Serial Ports on page 468 for more
information.

6 (Optional) If you have a redundant TCM installed in the right slot, under Slot Selection,
click Right Slot, and then select GPS Redundant.

Note The module in the right slot can be configured only if it has been installed (see
Configuring TCM Network Ports on page 466) and if the module in the left slot
has already been configured for GPS time synchronization.

7 Click OK to save your changes.

Enabling the TCM as a Master Node for Triconex Time Synchronization (Optional)

If you also want the TCM to be able to act as a master node for time synchronization of other
controllers on a Peer-to-Peer network (using Triconex Time Synchronization) do the following;:

1 In the Configuration tree, click Operating Parameters (see Operating Parameters on
page 180).

2 Select the Enable Tricon Node Time Synchronization check box.
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Configuring SNTP Time Synchronization on the TCM

This procedure explains how to configure TCM time synchronization to an SNTP server.

If the TCM is in a Peer-to-Peer network, it can also be used as the master node for time
synchronization of other controllers on the network. In this configuration, the master node TCM
synchronizes time with the SNTP server, and any slave nodes on the Peer-to-Peer network
synchronize their time with the master TCM. In this way, all nodes on the Peer-to-Peer network
are synchronized with SNTP time.

If the TCM is acting as a slave node on a Peer-to-Peer network, it cannot be configured for SNTP
time synchronization. Slave nodes synchronize their time only to the master node on the Peer-
to-Peer network, and reject all other time change requests.

Procedure

1 Expand the Controller tree, double-click Configuration, and expand Hardware
Allocation.

2 Double-click the slot where the TCM module is installed and then click Setup. The TCM
Setup dialog box appears.

3 Click the Time Sync tab.

Ir N

TCM Setup

X

Metwork  Time Sync l Serial Ports] Peer-to-Peer] Modbus TEIF'] Printer] Houting]

Slot Selection

r Time Synchronization Configuration

+ Left Slat
" Right Slot © MNone
" GPS
+ SNTP
SNTP Master IP Address: o.o0.0.10

QK | Cancel | Help |

4 Under Slot Selection, click Left Slot. You must configure the module in the left slot first.
5 Select these properties.

Property Action
Time Synchronization Select SNTP. The default is None.
Configuration
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Property Action

SNTP Master IP Address  Enter the IP address of the SNTP server to synchronize time
with.

6 (Optional) If you have a redundant TCM installed in the right slot, under Slot Selection,
click Right Slot, and then select these properties.

Property Action
Time Synchronization Select SNTP Redundant.
Configuration

SNTP Master IP Address  Enter the IP address of the SNTP server to synchronize time
with.

Note The module in the right slot can be configured only if it has been installed (see
Configuring TCM Network Ports on page 466) and if the module in the left slot
has already been configured for SNTP time synchronization.

7 Click OK to save your changes.

Enabling the TCM as a Master Node for Triconex Time Synchronization (Optional)

If you also want the TCM to be able to act as a master node for time synchronization of other
controllers on a Peer-to-Peer network (using Triconex Time Synchronization) do the following:

1 In the Configuration tree, click Operating Parameters (see Operating Parameters on
page 180).

2 Select the Enable Tricon Node Time Synchronization check box.
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Configuring Triconex Time Synchronization on the TCM

In a Peer-to-Peer network, Triconex Time Synchronization can be used to synchronize time
across controllers on a network. The controller with the lowest node number serves as the
master node.

The master node can also synchronize its time with a GPS or an SNTP server. In this
configuration, the master node synchronizes time with the GPS or SNTP server, and any slave
nodes on the Peer-to-Peer network synchronize their time with the master node. In this way, all
nodes on the Peer-to-Peer network are synchronized with GPS or SNTP time.

Note Currently, when a Trident controller is on a Peer-to-Peer network using Triconex Time
Synchronization, with a Tricon TCM acting as a master node, the Trident will not
correctly synchronize its time to the master node.

Configuring a Master Node

This procedure describes how to configure the TCM as a master node on the Peer-to-Peer
network when GPS or SNTP time synchronization is not being used.

If you want the master node to synchronize to a GPS or SNTP server, use the procedures in the
these sections:

* Configuring GPS Time Synchronization on the TCM on page 475
* Configuring SNTP Time Synchronization on the TCM on page 477

Procedure

1 Expand the Controller tree, double-click Configuration, and expand Hardware
Allocation.

2 Double-click the slot where the TCM module is installed and then click Setup. The TCM
Setup dialog box appears.

Click the Time Sync tab.
Under Time Synchronization Configuration, select None.

Click OK to save your changes.

o U A W

In the Configuration tree, click Operating Parameters (see Operating Parameters on
page 180).

7 Select the Enable Tricon Node Time Synchronization check box.

This allows the controller to participate as a master node in time synchronization across
the Peer-to-Peer network.
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Configuring a Slave Node

This procedure describes how to configure the TCM as a slave node on the Peer-to-Peer
network.
Procedure

1 Expand the Controller tree, double-click Configuration, and expand Hardware
Allocation.

2 Double-click the slot where the TCM module is installed and then click Setup.
The TCM Setup dialog box appears.
3 Click the Peer-to-Peer tab.

TCM Setup

X

Network] Time Sync] Serial Ports  Peerto-Peer l Modbus TEIF'] Printer] Houting]

Slot Selection Peer-to-Peer Configuration
+ Left Slat Pyt
~ ? N . Al - Mode 01 Settings -
It Sl Mode 07 0 - Portdt: 15032 Diestination UDF Part:
Mode 04: 0.0.0.0 - Portd: 1503 1503
Mode 05: 0.0.0.0 - Portd: 1503
Mode 07: 0.0.0.0 - Portd: 1503 P Address:
Mode 08: 0.0.0.0 - Portd: 1503
Mode 09 0.0.0.0 - Portth: 1503 g.o0.0.0
Mode 10: 0.0.0.0 - Portd: 1503
Mode 11: 0.0.0.0 - PortH: 1503
Nade 12 0.0.0.0 - Partf: 1503 Uikl
Mode 13 0.0.0.0 - Portd: 1503
Mode 14: 0.0.0.0 - PortH: 1503
Mode 15: 0.0.0.0 - PortH: 1503
Mode 16: 0.0.0.0 - PortH: 1503
Mode 17: 0.0.0.0 - PortH: 1503 Reset &l
Mode 18: 0.0.0.0 - Port#; 1503 ¥
< ¥
UDP Base Port Mumber: 1303
™ Peerto-Peer Time Synchronization Enabled
Iv Enable Communication with Tricon Y8 and %9 Peer to Peer Systems

QK | Cancel Help

Under Slot Selection, click Left Slot.
Select the Peer-to-Peer Time Synchronization Enabled check box.

Click OK to save your changes.

N O U1 A

In the Configuration tree, click Operating Parameters (see Operating Parameters on
page 180).

8 Select the Enable Tricon Node Time Synchronization check box.

This allows the controller to participate as a slave node in time synchronization across
the Peer-to-Peer network.
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Configuring a Tricon TCM Printer Port for Printing

This procedure explains how to configure a Tricon TCM port that is connected to a Centronics-
compatible printer. You do not need the printer driver that may have come with the printer
package. See Tricon Printing on page 273 for more information about printing from the Tricon.

Procedure

1 Expand the Controller tree, double-click Configuration, and expand Hardware
Allocation.

2 Double-click the slot where the TCM module is installed and then click Setup.
The TCM Setup dialog box appears.
3 Click the Printer tab.

r =
TCM Setup 53
Network] Time Sync] Serial Ports] Peer-to-Peer] Modbus TCP Printer l Houting]
r Left Slot
Printer Frint Server
Murnber: d TCP Pt (9100
Line width: |80 Paddess [ 0 .0 .0 . 0
[characters]
r Right Slat
Printer Frint Server
Murnber: 0 TCP Poet; (9700
Line width: |80 Paddess [ 0 .0 .0 . 0
[characters]
QK | Cancel | Help |

4 Specify these properties for the module installed in the Left Slot.

Property Action

Printer Number Enter the number for the printer; can only be 5 or 10. The default is 0,
meaning a printer is not configured.

Line Width Enter the number of characters to be printed on a line. The default is 80
characters.

TCP Port Number  Enter the number of the TCP port for the print server. The default is
9100 for an HP printer.

IP Address Enter the IP address of the printer server.

5 If amodule is also installed in the Right Slot, repeat step 4 for that module.
6 Click OK to save your changes.
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Access property 67
changing element owner 68
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to TCM, controlling 267
to Tricon, restricting 163
to Trident, restricting 168
user access 27

access levels, TCM 267
access list
see TCM access list

ACM
see Tricon ACM

Add Program to Execution List command 317

Al modules
configuring 187

Alias Number property 317
Alias Type property 318
aliases
assigning 117
special for Tricon 149
Alignment property 318
allocating memory points 183
Allow Disabling of Points property 319
AND or OR
description 358
Annotate property 319
Annotation on by Default property 319

annotations
adding in FBD and LD 137
adding macros to 139
Alignment property 318
Annotate property 319

Annotation on by Default property 319

Border property 323
default macros 338
specifying default 18
specifying in FBD and LD 110, 114
specifying properties 139
using macros 143
ANY data type 462

ANY_BIT data type 462
ANY_DATE data type 462
ANY_INT data type 462
ANY_NOTEL1 data type 462
ANY_NUM data type 462
ANY_REAL data type 462
application

about Peer-to-Peer 156

about safety and control 58

access 163

Application Type property 320

Build Application command 323

change requirements 312

changing document owner 68

comparing the last download 330

definition 56

development steps 53

Download All command 348

execution order list 172

function block usage 75

parts 56

planning changes 311

run mode 412

setting scan time 307

specifying Application Type 66

Trident access 168

types defined 320

using Build command 174

Application Workspace 54

application-defined states
definition 96
enabling 97

Apply command 320

array data type definition 79
attributes of documents 66
Auto Indent command 321
Auto Name command 321
Auto Scroll Delay property 321

B

backup file
with download 302
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Backup Project command 322
Base Address property 322
Baud Rate property 322
bipolar input 188, 408

BNC connectors
terminating 250

BOOL
definition 452
specifying colors for monitoring 20

Border property 323
Build Application command 323
building an application 174

C

CASE statement 86

Category property 323

Cause and Effect Matrix, see CEM language

Cause Effect Matrix Support property 324

Cause Header Functions On by Default property 324

cells
resizing 100
selecting 99
CEM editor
FBD Network overview 91
managing views 107
matrix overview 91
overview 90
specifying colors for monitoring 95
Variable Detail Table overview 92

CEM Editor Options properties 325
CEM Element Options properties 325

CEM language
about 61
editor properties 93
editor settings 26

CEM programs
default settings 93
deleting columns 101
deleting rows 102
element options 94
inserting columns 100
inserting rows 101
intermediate FBD or ST code 174
options 96
planning 89
resizing cells 100
saving views 107
selecting cells 99
size/hide columns 103
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title block 106
CEMPLE

overview 88
Centronics printing

setup 280

using a Tricon EICM port 273, 274
Change Colors command 326
Change Owner Command 326
Change State to Download All command 326

changes
application requirements 312

chassis
adding or deleting for Tricon 185
power usage for Tricon 184

Choose Another Tagname command 327
Clear History command 327

Client IP Address property 271, 327
Client IP Subnet Mask property 271, 328
Client Protocols property 272, 328

clock
setting for controller 417

Close Project command 328

code, intermediate FBD or ST 174

Coil Tool Command 329

Coil Type property 329

colors
Change Colors command 326
Default Colors command 336
Drawing Item property 350
Enable Color Monitoring property 353
specifying for monitoring 20

columns
deleting 339

inserting 100
size and hide 103

comment column
size and hide 105

Comment Tool 330

comments
adding in FBD and LD 140
Alignment property 318
Border property 323
Comment Tool 330
dropping elements 142, 350
editing macros in 143
enclosing logic 386
picking up elements 142



style 141
using macros 143

communication
Default Connect property 336
verifying connection 367

Communication command 330

Compare Project to Last Downloaded command 330
Compile All User Documents command 331
Compile command 331

Compiler Warning When Right Rail is Missing
property 331

compiling programs 173

configuration
changing Tricon modules 186
inserting Trident modules 194
NGAI modules 187
NGDO modules 188
Peer-to-Peer 158
removing Trident modules 195
steps 177
tree 179
Tricon operating parameters 180
Trident operating parameters 182

Connect command 331
constants
creating in FBD and LD 113
specifying in CEM 98
VAR CONSTANT 81
Contact command 332
Contact Type property 332
Continuous Refresh command 333
control application definition 320

controller
access 163, 168
adding and deleting a Tricon chassis 185
configuration checklist 177
configuring Peer-to-Peer memory 158
configuring Trident MP 218
Connect command 331
downloading to 302
replacing Tricon MP model 186
restricting access to Tricon 163
restricting access to Trident 168
testing application on 301
tree 178
Tricon chassis power usage 184
using for testing 304
workspace 178

controller modes
Stop 429

Copy command 333

Copy Current Setup to Other Serial Ports command 333

copying documents 63
copying ST code 78

CTS Pre-Delay setting 422
Current Version property 334
custom reports 43

customer support xiv

Cut command 334

D

Data Bits property 334
Data Files property 335

data transfer time
estimating for Peer-to-Peer 157
Peer-to-Peer 156

data type
array 79
creating 62
enumeration 79
structured 80

Data Type property 335

data types
BOOL 452
DATE 452
DINT 453
DT 453
DWORD 454
elementary 451
generic 462
INT 455
LREAL 455
REAL 457
STRING 459
TIME 460
TOD 461

date and time data type 453
DATE data type 452

DCS, time synchronization 225
Declaration Tree 55
Declarations command 335
Default Colors command 336
Default Connection property 336

default gateway
specifying for Trident CM 291

Default Gateway IP Address property 337
Default Language property 337
Default Macros or Text property 337
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Default Number of Cause Rows property 339
Default Number of Effect Columns property 339
Delete Columns command 339

Delete command 339

Delete Rows command 340

Delete Unreferenced Tagnames command 340

deleting
columns 101
rows 102

description
using the %DESCRIPTION macro 340

Description property 340
Destination Gateway IP Address property 341
Destination IP Address 340
Destination IP Subnet property 341
Destination UDP Port property 341
development steps 53
Differential Al Input Type property 188, 341
digital output points

specifying fault detection 346
DINT data type 453

directories
TriStation 22

Disable OVD on All Modules command 342
Disable OVD on Module... command 343

Disable Remote Changes to Outputs property 343
Disable Scaling property 344

Disable Stop on Keyswitch property 344

disabled points, maximum 313

Disconnect command 344

Display Program Document command 345
Display Report command 345

Display Tabular View command 345

DLC protocol

installing on TriStation PC 243
DO modules

configuring 188
DO Point Options property 189, 346
Document Access property 346
Document Type property 347
documents

attributes 66

changing owner 68

copying 63

creating 62

information 65
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version number 9

Double Space Function Block Terminals by Default
property 347

Double Space property 347

Download All
command 302, 348
procedure 316

Download Changes
command 349
procedure 314
steps 310

download state 326
Download Version property 350

downloading
to controller 302
to emulator 297

drawing colors
Change Colors command 326
Drawing Item property 350
properties 23

Drawing Item property 350
Drop command 350

DT data type definition 453
DWORD data type 454

E

Edit Sheet Title command 351
Edit Title Block command 351
Edit...Macros command 350
Edit/View Source command 351

editors

CEM properties 26, 93

FBD properties 24

LD properties 25

using FBD 69

using LD 70

using ST 78
Effect Cause Header Functions property 353
Effect Header Functions On by Default property 351
elementary data types 451
emulator

downloading to 297

testing 297

using for offline testing 299
EN/ENO property 352
Enable Access List command 271, 353
Enable All Disabled Points command 353
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Enable Color Monitoring property 353

Enable Communication with Tricon V8 and V9 Peer-to-

Peer Systems property 354

Enable Effect Header Functions property 354
Enable EN/ENO Terminals on Functions by Default

property 354

Enable Floating Text in Intersection Cells property 355

Enable Intersection functions property 355
Enable Macro Editing property 356

Enable Multiple Writes property 356
Enable OVD on All Modules command 356
Enable OVD on Module... command 357

Enable Tricon Node Time Synchronization
property 181, 234, 357, 480

Enable UCN Test Mode property 358
Enabled Features property 355
Enlarge Font Size command 358
enumeration data type

defining 79
Evaluation Options property 358
evaluation options, CEMPLE matrix 94

evaluation order
CEMPLE matrix 89
functions 71
TCM access list 270

Event Tagname property 358

event variables
assigning to SOE blocks 161

Exactly Once setting 359

Excel
import tagname file 129

execution flow, monitoring 345
execution list 172
Exit command 359
Exit statement 85
Expand Macros property 359
Export command 360
Export Destination property 360
Export Format property 360
Export Report command 361
exporting

project elements 33

reports, how to 43
tagnames, file format for 127

extensible functions
specifying 73

F
FBD Editor options 361

FBD language
about 58
adding annotations 137
adding comments 140
annotation 110, 114
creating constants 113
creating variables 108
declaring variables 109
editor 69
editor properties 24
EN/ENO property 352
intermediate code 174
selecting library elements 72
terminals 71
using macros 143
FBD Network
overview 91
fiber
communication mode, TCM 207
required cables for TCM 251
Field Maximum Power property 361
Field Minimum Power property 361
Field Power Monitoring property 188, 362
Field Power property 362
files
data file location 335
project 403
Find In Application command 363
Find Text command 363
Find Text Options 363
floating-point underflow
for LREAL data types 456
for REAL data types 458

Font Size property 364

forcing points 313

ForLoop 85

Formatted Name property 364
FP Ordering property 364

Full Name property 365
Function Block command 365

function blocks
definition 56
printing 279
properties 74
space saver setting 76

functions
creating 62
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definition 56

EN/ENO property 352
enabling for a matrix 26, 93
enabling for CEM 94
properties 73

specifying Application Type 66
using in FBD 72

G

General Monitor Colors property 365
generic data types 462
Global Positioning System Installed property 366

global variables
see Tagnames

Go To Cell command 366

GPS
property 366
synchronization with NCMG 227
synchronization with TCM 229

gradual underflow
effect on absolute and relative error 457, 458
for LREAL data types 456
for REAL data types 458

Group 1 and Group 2 property 366

H
Halt command 366
Handshake property 367

hardware allocation
exceptions 308

Hardware Allocation command 368
Hide Causes Unrelated to Effects command 368
Hide Effects Unrelated to Causes command 368

history

clearing 327

viewing 444
Horizontal Network Divider command 369
hub, using for TCM connection 251

I

I/ A Series DCS 225

IBR 382

IDLE state 369

IEC 61131-3 standard 462

IEC-559 Standard Floating-Point format 457
IIR 382

implementation
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steps 295

Implementation Tree 55
Import command 369
importing
libraries 32
points 133
tagnames, file format for 127, 130

Include Monitor Value in Annotation property 369
Initial Value property 370
input
invert 373
Insert Columns command 370
Insert From File command 370
Insert Input Variable command 371
Insert Local Variable command 371
Insert Module command 372
Insert Output Variable command 371
Insert Rows command 372
Insert Tagname Declaration command 372
installing TriStation 5

instance name
described 71

INT data type 455

integers
scaling from REALs 150

intermediate FBD or ST code 174
Internal State setting 372

Intersection Functions On by Default 373
Invert Input property 373

Invert Input/Output property 373

Invert Output property 374

IOP 397

IP address
for TCM network port 207
setting default 286
setting Trident with a RARP Server 287
setting with a Tricon EICM or TCM 288
setting with a Trident CM 290
setting with a Trident MP 289
using default 286

IP Address property 374
IP Subnet Mask property 375
IRR 382

K
keyswitch
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disable stop 344

L

language
Default Language property 337
setting default 17

Language property 375
languages

See CEM, FBD, LD, and ST languages
LD Editor Options properties 376

LD language

about 59

adding annotations 137

adding comments 140

annotation 110, 114

Coil Type property 329

Compiler Warning When Right Rail is Missing
property 331

Contact Type property 332

creating constants 113

creating variables 108

declaring variables 109

editor 70

editor properties 25

EN/ENO property 352

power rails 411

selecting library elements 72

terminals 71

using macros 143

Left-Handed Link Tool 376
Left-Handed Wire Tool 376
levels

user access 31

libraries
adding 38
deleting 39
exporting elements 33
importing 32
TriStation 32, 37
updating 39
version numbers of 32
library documents, copying 64
library functions
application usage 75
Line Width property 376
Link command 377
List Disabled Points command 377
Loc property 377

local variables
Data Type property 335

declaring 84
Location property 378

locking
application elements 67

Log On As New User command 378
logging in to a project 16
logic
colors for drawings 23
Logon Name property 378

long reals
precision when approaching zero 456

loop power, NGDO 362
LREAL data type 455

LREAL numbers
precision when approaching zero 456

M

macros
%TAG macros 338
adding to annotations 143
default for annotations 338
Default Macros or Text property 337
editing 350
editing text 145
enabling editing 356
expanding 359
with annotations and comments 143
Macros command 379
Main Processor Connection Setup property 379
maintenance, application 310
Manage Sheets command 379
Manage Views command 380

Master Logical property 380

master node, Triconex time synchronization 233, 479

matrix
enabling functions 97
evaluation 89
evaluation options 94
FBD Network overview 91
overview 91
planning 89
resizing cells 100
Variable Detail Table overview 92

Maximum Number of OPC Alarms/Events
property 380

Maximum Number of Peer-to-Peer Receives
property 380

Maximum Number of Peer-to-Peer Sends property 381
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Maximum RPM property 381
Maximum Speed property 381
Maximum Value 381

MaxSpan 381

MBN 382

MBR 382

MBW 382

media converter 252

Memory Address property 382
Memory Allocation command 383

memory points
allocating 183

Message Options command 383
Message property 383
Message View command 383
MIN 382

Minimum Value 384

MinSpan 384

MIR 382

MIW 382

Modbus
assigning aliases 147
Data Bits property 334
disabling scaling of REALs 155
scaling numbers 153
signal delays 422
TCM ports, configuring 212
Tricon and REAL numbers 148
Tricon functionality 146
Trident functionality 146

Modbus (Minimum and Maximum) Range
property 384

Modbus Slave Address property 385
Mode property 385

modes
operational 296

modules
inserting, Tricon 186
inserting, Trident 194
removing, Tricon 186
removing, Trident 195
Tricon NGAI 187
Tricon NGDO 188
Tricon PI 190
Tricon Thermocouple 191
Trident PI 195

monitor display
with tagnames 121
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Monitor Value on by Default property 386

monitoring
CEM Monitor Colors property 324
colors 365
programs 345
value included in annotation 369

monitoring field power 188, 362

Move Behind Logic Elements property 141, 386

MP attribute properties 193
MPs 186

MRN 382

MRR 382

MRW 382

N
Name Order property 387
Name property 387

naming
multiple variables 111

NCM
see Tricon NCM

negative scan surplus 306

network connection
testing 292

network ports, TCM 205
Network property 387

networks
additional routing 292

New Document Command 388
new features xiii

New Project command 388
New Tagname Command 388
New Tagnames Command 388

NGAI modules
configuring 187

NGDO modules
configuring 188

NIC card
installing in a TriStation PC 242

NIC Index property 389

Node Name property 389

Node Number property 389
non-supervised DO points 189

Number of Extended Block property 389
Number of Gear Teeth property 390
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Number of Inputs property 390

numbers
REAL, scaling to integers 150
scaling for Modbus 153

o

OFFLINE state 390

Only Once setting 391

Open Document command 391

Open Project command 391

Opened Point Alarm Threshold property 391

operating parameters
Tricon 180
Trident 182

Operation Type property 392

operational modes
description 296

Operations property 392

order of evaluation
CEMPLE matrix 89

Organize command 394

output
invert 374

output points
disabling changes 343

owner
changing 68
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Parity property 394

password
default 16

Password property 395

Password Required for Connection property 395

Paste command 396

Pause command 396

Peer-to-Peer
applications 156
configuring memory 158
data transfer time 156, 157

time synchronization with TCM 233-234, 479-480

Tricon TCM port configuration 210

Peer-to-Peer Time Synchronization Enabled
property 328, 396

Permission property 271, 397

physical address
assigning 117

Physical Address property 397

PI Module
configuring, Tricon 190
configuring, Trident 195
field power minimum 361
PI Point Options properties 398
Pickup command 398
Point Assignment properties 398
Point Type property 399
points
allocating memory 183
Allow Disabling of Points property 319
assigning aliases 147
creating multiple tagnames 122
Data Type property 335
declaring tagnames 115
disabled, maximum number of 313
disabling 313
import options 132
overview 115
restricting access to Trident 170
scaling REAL values 120
write access to Tricon 166-167
write access to Trident 169-171

poll time 307
Port Selection property 399

Port Write Enabled property
description 165, 400
for TCM Modbus ports 212
for TCM network ports 207
for TCM serial ports 208

ports
Tricon ACM 199
Tricon EICM 201
Tricon HIM 200
Tricon NCM 203
Tricon SMM 204
Tricon TCM 205-214
Trident CM 220, 221

positive scan surplus 306

power
field maximum 361
field minimum 361
specifying 362
power usage
Tricon 184
Precision property 400
Previous Sheet command 400
Print command 401

print function blocks
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purpose 279 exporting elements 33
Print Number property 401 language properties 17
logging in 16

Print Preview command 401 .
monitor colors 20

Print Report command 401 properties 17

print server Roll Backward or Forward command 411
with Trident CM 280 version number 9

PRINTER parameter 279 viewing history 444

printing Project Description property 403
configuring for Trident CM 283 Project Files property 403
configuring Tricon EICM port 275 Project workspace 8

configuring Tricon TCM port 278
connecting to Tricon TCM 276
connecting to Trident CM 281
scan time increases 273, 280
with Tricon 273

with Trident 280

Privilege property 402

properties
annotations 139
function blocks 74
functions 73
project 17
TriStation 21

Properties command 375

privileges, security 30 Protocol property 404

process safety time 306 Pulses Per Revolution property 405

Program command
described 402 Q

Program Execution List property 402

p 4 QBW 382
rogram mode
described 296 QW 382
programming R
about languages 58
Programming Mode rails 331
see Program command Rate Type property 405
programs Read Only command 405
comPiling 173 read/write
creating 62 property 67
definition 56
read-only

maximum number of 172 roperty 67
order on execution list 172 property
specifying Application Type 66 REAL data type 457

Prohibit Writes property 403 real nu_n.lber .

precision when approaching zero 458
REAL numbers

disabling scaling 155, 344

scaling to integers 150

unscaled 154

project
adding a description 15
annotation properties 18
backing up 322
CEM monitor colors 95

changing the download state 326 REAL points
Close Project command 328 specifying precision 400
Compile All User Documents command 331 Rebuild Application command 405

Compile command 331
converting to 4.1 11
creating 14

default directory for 22
enabling features 355 Redo command 406

exiting 359 Reduce Font Size command 406

rebuilding an application 174

red X
explained 439
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Redundant Mode property 406

Refresh command 406

refreshing values of variables 333

Remote Access to Aliased Tagnames property 407
Remote Access to All Tagnames property 407
Remote mode 296, 407

remote write enabled
setting 407

Remove Invalid Items command 408
Replace command 408
replacing Tricon model 186
report database

updating 41
reports

adding custom 43

default directory for templates 22

exporting 43

updating database 41

viewing and printing 41
Resolution Type property 188, 408
Restart on Power Up property 409
Restore command 410
Restore Project command 410
Restore Project To Last Downloadcommand 410

restricting access
to Tricon 163
to Tricon points 166
to Trident 168

restrictions and limitations, CEMPLE matrix 89
Retentive property 410

Right Power Rail command 411

Roll Backward or Forward command 411
router, using for TCM connection 251

Routing Configuration property 411

rows
deleting 102
hiding and sizing 425
inserting 101
size and hide 104

RTS Pre-Delay setting 422
Run command 412

Run mode 296, 412
RUNNING state 412

S

safety and control
about 58

safety application definition 320
Save As command 413

Save Element command 412

Save Implementation command 413
Save Project command 412

Save View command 413

Scale Factor property 413

scaling
for Modbus 153

scan surplus
determining 306
negative 306
positive 306

scan time
affect of print function blocks 273, 280
defined 418
setting for running application 307

Scan Time property 414
Search Text command 415

security
Operations property 392
user access 27

Security command 415

Security Level property 415

Select Function Block command 416
Select Network Contents command 416
Select Sheet Contents command 416
Selection Tool command 416

Serial Port property 417

serial ports
Tricon TCM 208

serial ports, TCM 205

Set Calendar Clock command 417

Set Editor Options command 417

Set Programming Mode command 418
Set Scan Time command 418

Set Value property 419

Severity property 419

Shared Read property 419

sheets
Copy command 333
Cut command 334

Sheets Menu 419
Shorted Point Alarm Threshold property 420
Show Causes for Selected Effect command 420

Show Effects for Selected Causes command 421
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Show Grid command 421

Show IEC Representation command 421
Show Line Numbers command 422

Show Network Numbers command 421
Show Zones command 422

signal delays property 422

Single Step command 423

Size/ Alignment command 424

Size/Hide Columns command 424
Size/Hide Comment Column command 424
Size/Hide Rows command 425

slave node, Triconex time synchronization 233, 480
Slot Selection property 425

SNTP Master IP Address property 425
SNTP Master Network property 425

SNTP time synchronization 231, 477

SOE
assigning event variables 161
blocks, defining properties 160
trip variable 162

SOE Block Assignments property 426

SOE Block Name property 426

SOE Block property 426

SOE Block Type property 426

SOE Buffer Size property 427

SOE configuration 159

Space Saver property 76, 428

spacing
double space by default 347
Double Space property 347

ST language
about 60
copying and pasting code 78
Editor 78
font size 364
intermediate code 174

Start Value and Increment property 428

STDLIB 32

Stop Bits property 428

Stop mode 296, 429

STRING data type 459

structured data type 80

subnet masks 267

supervised DO points 189

Supports Application Defined States property 429
Supports Use in Cause Rows property 429
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Supports Use in Effect Columns property 430
Supports Use in Intersections property 430
synchronizing time

Tricon SMM 228

Tricon TCM 229

system requirements 4

T

Tabs property 430
Tagname property 430

tagnames
assigning aliases 117
changing multiple 124
creating multiple tagnames 122
declaring tagnames 115
deleting 123
disabling 313
enabling for multiple writes 117
export command 360
exporting to file 126
file format 127
forcing 313
import command 369
import file format 130
importing from file 133
maximum number of 108
monitor color 121
monitoring colors 365
overview 115
physical addresses 117
renaming 123
restricting access 343
scaling 120
specifying DO points 346
table

inserting columns 125

TCM
see Tricon TCM

TCM access list
access levels 267
configuring 270
controller access 30
Deny Access 267
description 165
grouping clients 267
IP addresses 267
maximum number of entries 268
order of evaluation 270
permissions 267
protocols 268
Read Only 267
Read/Write 268
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resources, defined 267

sample list 268

subnet mask, using 267
TCP Port property 431

TCP/IP protocol
installing 243

TCXLIB 32
technical support xiv
Temporary Files property 431
Terminal property 431
terminals
described 71
double space by default 347
double spacing 347
enable EN/ENO by default 354
FBD and LD 71
Termination Options property 432
testing
network connection 292

on controller 301
on emulator 297
procedure 299, 304
using controller 304
using emulator 299
Text Size property 432
Time After Trip property 432
Time Before Trip property 433
TIME data type 460
time synchronization
GPS, with TCM 229
SNTP, with TCM 231, 477
TCM master node 233, 479
TCM slave node 233, 480
Triconex, with TCM 233, 479
Trident CM 236
with external source 225
with Tricon ACM 225
with Tricon NCM 226
with Tricon NCMG 227
with Tricon TCM 229

Time Synchronization Configuration property 434
Time Synchronization property 433
title block
editing 106
TOD data type 461
Toggle Terminal Inverter command 434
TRI1LIB 32
training xiv
Transceiver Mode 434

Transceiver Port property 436

transfer time
Peer-to-Peer 156

transmission speed
Baud Rate property 322

TRDLIB 32

Tricon
default connection 197
disabling OVD 342
Modbus functionality 146
modules 186-191
NGAI modules 187
NGDO modules 188
operating parameters 180
PI'module 190
restricting access to 163
serial communication 246
special alias numbers 148
special aliases 149
thermocouple input module 191
time synchronization 224
write access 164

Tricon ACM
configuring connection 254
configuring ports 199
connection using media converter 252
default IP address 286
direct connection to TriStation 250
getting IP address using RARP server 287
installing NIC card for 242
time synchronization 225
TriStation Ethernet connection 249
TriStation network connection 249

Tricon EICM
configuring a printing port 275
configuring ports 201
configuring serial TriStation connection 247
connecting a printer 273, 274
setting an IP address 288
TriStation serial communication 246

Tricon HIM
Base Address property 322
ports 200

Tricon NCM
configuring connection 254
connection using media converter 252
default IP address 286
direct connection to TriStation 250
getting IP address using RARP server 287
installing NIC card for 242
ports 203
time synchronization 226
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TriStation Ethernet connection 249
TriStation network connection 249

Tricon NCMG
time synchronization 227

Tricon SMM
ports 204
synchronizing time 228

Tricon TCM
access list 267-272
configuring a printing port 278
configuring connection 254
configuring serial TriStation connection 247
connecting devices using a hub 277
connecting devices using a router or hub 251
connecting printing devices 276
connection using media converter 252
connection using router or hub 251
controlling access to 267-272
default IP address 286
direct connection to TriStation 250
fiber cables 251
fiber mode 207
GPS time synchronization 229
installing NIC card for 242
IP addresses 207
maximum number of 205
Modbus TCP ports 212
network ports 206
peer-to-peer ports 210
printing from 273
protocols supported 205
routing ports 214
serial ports 208
setting an IP address 288
SNTP time synchronization 231, 477
time synchronization 229
Triconex time synchronization 233, 479
TriStation Ethernet connection 249
TriStation network connection 249
TriStation serial communication 246

Triconex contact information xiv

Triconex Time Synchronization 229

Triconex Time Synchronization, with TCM 233-234,

479-480

Trident
access 168
default communication 216
disabling OVD 342
Modbus functionality 146
module properties 192
modules 194-195
operating parameters 182
printing devices 280
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restricting access to 168
system and module attributes 237
write access 169

Trident CM
configuring printing devices 283
configuring TriStation connection 264
connecting devices using a hub 277, 282
connecting printing devices 281
direct connection to TriStation 262
getting IP address using RARP server 287
hub connection to TriStation 263
network ports 220
routing 223
serial ports 221
setting an IP address 290
setting default IP address 286
specifying default gateway 291
specifying network routing 292
time synchronization 236

Trident MP
attribute properties 193
configuring 218
configuring TriStation connection 259
direct connection to TriStation 257
hub connection to TriStation 258
serial ports 219
setting an IP address 289

Trident PI Module, field power 361, 362

Triggering Mode property 436

Trip State property 436

Trip Tagname property 436

trip variable
assigning 162

TriStation

connection to Tricon ACM, NCM, or TCM 250

connection to Tricon TCM 251
connection to Trident MP 257
converting tov4.1 11

creating a project 14
Directories tab 22

Drawing Color tab 23

FBD Editor tab 24

hub connection to Trident CM 263
installing 5

installing protocols 243

LD Editor tab 25

libraries 32

properties 21

system requirements 4
Trident CM connection 262
Trident MP configuration 259
Trident MP using a hub 258
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uninstalling 4, 6
upgrading 4
verifying the installation 6

TriStation protocol
definition 328

TriStation UDP Port Number property 437
TSAA protocol 328

TSAA UPD Port Number property 437
TX1LIB 32

type name
described 71

Type Over command 437

U
UCN Node Number property 437
UDP Base Port Number property 211, 438

underflow
gradual for LREAL data types 456
gradual for REAL data types 458

Undo command 438

uninstalling TriStation 4, 6

unipolar input 188, 408

Update Reports Database command 438
Updated Selected Function Cells command 439
upgrading TriStation 4

Usage property 439

Use Local Time property 439

user access
adding or modifying 29
creating 27
editing documents 27
level names tab 31
managing 28
privileges tab 30
see also TCM access list

user documents
copying 63

user name
default 16

user-defined functions 96-97

\

Value property 440
Value Range to Scale an Integer properties 440

VAR
declaring 84

VAR CONSTANT

defining 81
Var Type property 441
Var/Const property 440
VAR_EXTERNALS

defining 83
VAR_IN_OUT function parameters 87
VAR_TEMP

defining 82
Variable Detail Table, CEM editor 92

variables
adding annotations 300, 305
Auto Name command 321
changing multiple 112
creating in FBD and LD 108
declaring in FBD and LD 109
declaring in ST 84
formatted name 364
initial value 370
maximum number of 108
monitoring on controller 303
monitoring on emulator 298
question mark while monitoring 303
specifying in CEM 98

Verify Last Download to the Controller command 441

Verify Password property 441
Verify Version command 442
verifying a TriStation installation 6

version number
projects 9
verifying library version 32, 40

Vertical Network Divider command 442
View Download History command 442
View Intermediate FBD command 443
View Intermediate ST command 443
View Manager command 444

View Project History command 444

views
enlarged 446
managing 107
saving 107

w

Width property 444
Wire tool command 445
Wire Type property 445
workspace

controller 178
project 8
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Workspace View command 445

write access
by tagname or alias 115
disabling remote changes 343
restricting access to Tricon points 166
restricting access to Trident points 170
to Tricon points 166-167
to Trident points 169-171
Tricon 164
Trident 169

Write To File command 446

Z

Zoom command 446
Zoom To Fit command 446
Zoom To Region command 447
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