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About This Publication

This publication defines the control functions available for the Safety Manager Module used with the
Triconex TRICON Version 8 for TDC 3000X Release 500 series. It is a reference manual for
process engineers, control system engineers, and application engineers who design and implement
data acquisition and control strategies for TDC 3000X Systems with Local Control Networks.

The user should be familiar with the system control functions described in System Control Functions
in the Implementation/Sartup & Reconfiguration - 2 binder before using this publication.

Detailed descriptions of the parameters mentioned in this publication can be found in the Safety
Manager Module Parameter Reference Dictionary in this binder, and further background information
relative to Safety Manager implementation can be found in Safety Manager Module Implementation
Guidelines also located in this binder.

This publication supports TDC 3000X software release 500 series.

All referencesin thismanual to“ Safety Manager” or “ Safety Manager Modulée’
pertain only for usewith the Triconex TRICON Version 8 systems.
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1.1

Section 1 —Introduction

Section Overview

About this section

This section contains an overview of the Safety Manager, its key
components, and user interfaces. It also provides references to other
publications that are useful or necessary during implementation. Topics
included in this section are:

Subsection Topic See Page
1.1 Y= Tox 10T I @ A= T 1= 1
1.2 Safety Manager OVEIVIEW. .......ccoiiiiiiiiiiiiiiiiiiiiee e 2
1.3 Safety Manager Module COmMPONENT........ccuuuiiiiiiiiiiiie e 4
1.4 TRICON COMPONENL.... ittt e e e eens 7
1.5 /O SUBSYSIEM.. oo 19
1.6 TRISTATION .ot eeeeenes 21
1.7 Universal Station..........c..uiiiiiiiiii e 22
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1.2 Safety Manager Overview

Background

Key components

Figure 1-1

The Safety Manager (SM) is a process-connected device that resides on the
TDC 3000X Universal Control Network (UCN) as a peer to the Process
Manager (PM) and Logic Manager (LM).

Asillustrated in Figure 1-1, the SM consists of two key components

mounted in one or more standard TDC 3000X cabinets:

» TRICON Programmable Logic Controller
— atriple-redundant PLC and associated subsystems from Triconex

Corporation, and

» Safety Manager Module (SMM)
— aHoneywell option module providing peer-to-peer communications

with other process-connected devices residing on the TDC 3000X
Universal Control Network.

Safety Manager Relationship to the TDC 3000X

Universal Stations

|

|

UCN

LCN
NIM
PM
APM
HPM
LM

UCNA

UCNB

Safety Manager

Main Expansion RXM
Chassis Chassis Chassis
TRICON

Tristation

]

L

[E=k_rlu=

14289

Continued on next page
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1.2 Safety Manager Overview, continued

Available chassis

Human interfaces

Asshown in Figure 1-1, the Safety Manager uses three types of chassisto
house the numerous kinds of available plug-in modules. These chassis are:

« Main Chassis

— housing the main processors, chassis power supplies,
communications modules and logical dotsfor other user-sel ected
modules.

* RXM Chassis
— used when the 1/0 bus cabling must exceed 30 meters (100 feet), and

— housing chassis power supplies, fiber optic repeater/extenders, set of
three RXM modules and four other logical dotsfor 1/0 and
communications modules.

* Expansion Chassis
— used when the I/O bus cabling does not exceed 30 meters (100 feet),

— housing the chassis power supplies, and five logical dotsfor 1/0 and
communications modules.

Asshown in Figure 1-1, two human interfaces are used in conjunction with
the Safety Manager:

* Universal Station (US) and Universal Work Station are two
configurations of the TDC 3000X level user interface and are used by

— process operators to monitor and control the process, respond to
alarms, print reports, and to change equipment statuses,

— process engineers to setup the TDC 3000X process database,
displays, and reports, and to load system software,

— maintenance technicians to diagnose and maintain both control room
and process connected equipment; and

* TRISTATION, used to interface with the TRICON PLC component to

— configure TRICON and process points to be used with PLC ladder
and UCN,

— create and load the ladder logic control program,
— diagnose system faults, and
— force points for loop check-out and maintenance of field devices.

4/96
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1.3 Safety Manager Module Component

Introduction

Frontplate features

The Safety Manager consists of two key components mounted in one or
more standard TDC 3000X cabinets:

» the TRICON Programmable Logic Controller

— atriple-redundant PLC and its associated subsystems from Triconex
Corporation, including a
» Safety Manager Module
— aHoneywell option module to the TRICON providing peer-to-peer
communications with other process connected devices residing on the
TDC 3000X Universal Control Network.

This subsection provides an overview of the Safety Manager Module
component of the Safety Manager.

Asillustrated in Figure 1-2, the SMM'’ s frontpl ate includes the following
major features.

» Diagnostic and Operation LED Indicators, which indicate the
— primary UCN redundant status,
— result of self-test diagnostics,
status of redundant (spare) partner,
UCN cable that is currently carrying message traffic, and
UCN transmit or receive status.

* SMM Status Indicator, which displays an a phanumeric code number
representing the current operational status of the module or system.

» F-style connectors which provide alink to the redundant Universal
Control Network (A and B) viadrop cables.

* SMM Debug Port which provides debug capability to Honeywell
personnel only.

Continued on next page
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1.3 Safety Manager Module Component, continued

Frontplate, continued  Figure1l-2  Safety Manager Frontplate Features

7 7 -
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FAULT [ ]| FAULT [ ]

ACTIVE[ ]| ACTIVE [ |

DIAGNOSTIC & PRSI R

OPERATION LED SPARE [ | SPARE [
INDICATORS RDY RDY
UCN A [] UCN A []

UCN B [] UCN B []
XMIT [] XMIT []

SMM STATUS
INDICATOR

STATUS STATUS

UCN A UCN A

ONRO

UCN A & B DROP
CABLE
F CONNECTORS

UCNB UCNB

ONRO

DEBUG
PORT

(Not for Customer Use)

SMM SMM
4400 4400

s

Continued on next page
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1.3 Safety Manager Module Component, continued

Function The Safety Manager Module serves as the communications interface
between the TRICON and the Universal Control Network. The UCN
communication channel is redundant. The SMM’s basic functions (as
illustrated in Figure 1-3) areto

» exchange data between its own tables and the tables of the TRICON;

* collect and process information from the TRICON and its ladder logic
control program

— convert the information to TDC 3000X data types,

— perform engineering unit conversions, and alarm handling,
annunciation, diagnostic status reporting, peer-to-peer
communications, and other UCN functions,

— pass the converted information to the appropriate devices on the UCN;
and

* collect and process information received over the UCN
— convert the information to the appropriate formats,
— passthe converted information to the TRICON.

Figure1-3  SMM Basic Functions

UCN Safety Manager
SMM Redundant Pair TRICON

SMM

Conversions Data
Alarms <= Data Table Table
Messaging
UCN Comm. A

SMM

Conversions
Alarms | gyl  Data Table
Messaging
UCN Comm. 1/0 Subsystem

14161
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1.4 TRICON Component

Introduction

i1

TMR architecture

The Safety Manager consists of two key components mounted in one or
more standard TDC 3000X cabinets:

» the TRICON Programmable Logic Controller

— atriple-redundant PLC and its associated subsystems from Triconex
Corporation, including a
» Safety Manager Module
— aHoneywell option module to the TRICON providing peer-to-peer
communications with other process-connected devices residing on the
TDC 3000X Universal Control Network.

This subsection provides an overview of the TRICON component of the
Safety Manager.

REFERENCE—For detailed information regarding the concepts and
functions described in this section, refer to the TRICON Planning and
Installation Guide.

The TRICON system is based on an architecture called Triple Modular
Redundancy (TMR). InaTMR system three separate system legs collect,
process, and output process information. A two-out-of-three voting scheme
provides a fault-tolerant, high-reliability safety system. Figure 1-4
illustrates that

o eachfiddinput signd is
— collected by an input module,
— separated into three individual input legs (A, B, C), and
— placed on individua 1/0 busses,
 each of the three main processors (A, B, C)
— receivestheinput signal over itsdirectly connected 1/0 bus,

— votesthe input signals with its two main processor companions over a
high-speed interprocessor communications link (TRIBUS),

— processes the input data by executing its resident copy of the control
program, and

— places any resulting output signals back on itsindividual 1/0 bus for
transmission to the proper output module(s); and

* the output module

— receives output signals from each of the three main processors over
individual /0O busses,

— checks (votes upon) the output signal for consistency with the other
two output legs, and

— transmits the output signal to the connected field device.

Continued on next page
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1.4 TRICON Component, continued

TMR architecture,
continued

Figure1l-4  TMR Architecture

TriBus

Main Processor Modules

Input Module Output Module
Input / Output
— Leg _} Leg p A=BC
Input A A Output
Terminal Voter | | Terminal
Input Output
B B
Circuit
Input Output
> Leg ’ Leg TT|C=AB
C “ 1 C
I/0O Bus 14233

Continued on next page

8 Safety Manager Module Control Functions 4/96



1.4 TRICON Component, Continued

Main processor
modules

A TRICON system includes three main processor (MP) modules, each of
which

must be located in the first logical slot in the main chassisto the right of
the power supply modules;

controls a separate leg of the system and operates in parallel with itstwo
partnersto

— collect input data,

— check theinput data’ s validity with its partners’ input data, and

— provide the validated input data to the control program for processing;
communicates with

— the /O subsystem over atriplicated 1/0 bus, and

— itstwo redundant partners over an isolated 4M baud communications
link called, TRIBUS;

provides 1.5MB of memory including
— 512KB of EPROM memory for the TRICON operating system,

— 800KB or 1824KB (dependent on MP model used) of SRAM for
user-written control programs, and

— 224KB of SRAM for use by the operating system;

includes multiple microprocessors, such as

a 32-bit, 25MHz NS32GX 32 main microprocessor,

an NS32381 math co-processor for floating point number-crunching,

a16MHz, 500K baud 80C31 microprocessor for communication
subsystem management, and

— al12MHz 8031 microprocessor for 1/0 subsystem management; and
executes extensive on-board diagnostics that

— verify memory,

— test the main and math co-processors’ operation,

— verify communication with the I/O communication processor, and

— verify the TriBus and related operations.

Figure 1-5 illustrates the frontplate of a main processor module and its basic
memory map.

Continued on next page
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1.4 TRICON Component, continued

Main processor
modules, continued

Figure1-5  Main Processor Frontplate and Basic Memory Map
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Continued on next page
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1.4 TRICON Component, Continued

Communication In addition to the Safety Manager Module, the TRICON can be equipped

modules with several other communication modules. These modules provide a
means for the TRICON to communicate with external devices such asthe
TRISTATION and other intelligent devices. Optional communication
modules include

* the Data Communications Module (DCM), which

— provides an |EEE 802.3 communication interface between the
TRICON, the TRISTATION, and other host computers, and

— operates at up to 10M baud;
* the Enhanced Intelligent Communications Module (EICM), which

— permitsthe TRICON to communicate with MODBUS hosts and the
TRISTATION,

— provides four seria ports supporting both RTU and ASCII MODBUS
modes,

— supportsatotal of 57.6K baud with port baud rate options of 1200,
2400, 9600, and 19200, and

— provides one parallel port supporting Centronics compatible printers;
* the Hiway Interface Module (HIM), which

— provides acommunication interface between the TRICON and the
Honeywell TDC 3000X Data Hiway,

— isfunctionally the same as four Data Hiway Ports (DHPs),
— supports aredundant (hot-spare) HIM, and
— communicates at 250K baud; and

* the Network Communications Module (NCM), which

— provides an |EEE 802.3 TCP/IP communication interface between the
TRICON, the TRISTATION, and other host computers,

— usesthe TRICON System-Access Application Protocol, and
— operates at 10M baud.

Continued on next page
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1.4

I/O modules

TRICON Component, Continued

The TRICON'’s 1/0O modules can be thought of as a three module set
consisting of

+ afield termination module,
e aninput or output module, and
» anoptional redundant (hot online spare) 1/0 module.

Each 1/0 set corresponds to one logical chassis dot and is made up of three
physical chassis slots asillustrated in Figure 1-8.

Thefield termination module is used to interface field wiring to the
TRICON and is available in both internal and externa models. Both types
are electrically passive devices and reside in the left-most physical dot. The
internal model permits the field wiring to be directly connected to the
module and istypically used in high-density applications. With the external
model, field wiring is connected to a separate termination panel whichis
then interfaced to the module through one or more interface cables.
Examples of both models areillustrated in Figure 1-6.

A variety of 1/0 modules are available with the TRICON. Included are

* digital input modules. available in avariety of voltage ranges, and TMR
or simplex models,

« digital output modules: available in avariety of voltage ranges, relay
contacts, and TMR or ssimplex models,

 analog input modules. available in avariety of voltage ranges, isolated or
non-isolated inputs, and all in TMR models,

 analog output module: availablein a4 to 20 mA TMR modd, and

» gpecial function modules:, including
— isolated and non-isolated TMR type thermocouple input module, and
— pulseinput module.

The TMR (Triple Modular Redundancy) model types include three
incoming, or outgoing, signal legs (A, B, C). The simplex model types
provide only asingle signal leg and are aless-costly aternative for non-
critical application situations.

@ In addition to the TRICON documentation, refer to Subsection
1.5—1/0O Subsystem for more information regarding the I/O subsystem and
the available I/0O modules.

Continued on next page
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1.4 TRICON Component, Continued

I/O modules, continued

Figure 1-6
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1.4 TRICON Component, Continued

Power supply modules

A pair of power supply modules are needed for each chassis to provide dual
power redundancy. They are located on the left side of each chassis, one
above the other. They comein 115 Vac/Vdc, 24 Vdc, and 230 Vac input
voltage ranges. Figure 1-7 illustrates atypical power supply module and its
frontplate features, including

LED diagnostic statusindicators:
— PASSindicating that the modules self-test diagnostics have passed,

— FAULT indicating that the incoming power has been interrupted or the
module has otherwise failed,

— ALARM indicating an alarm condition exists within the chassis,
— TEMP indicating the module is over-heating, and

— BAT LOW, provided in the main chassis compatible models,
indicating that the battery used to backup main processor memory is at
or below its holding threshold;

fuse cover

— 4A for the 115 Vac/Vdc models,
— 15A forthe 24Vdc models, and
- 2A forthe 230 Vac models,
signal grounding terminals

— located on a separate terminal strip, and

— providing the option of RC network to chassis ground, direct signal
ground, and direct chassis ground connections;

darm terminals,

— the normally open (N/O) to ground connection opens when an alarm
condition is present, and

— the normally closed (N/C) to ground connection closes when an alarm
is present; and

Input power terminals, providing

— line (hot), neutral, and chassis ground connections for AC input
power, and

— positive, negative, and chassis ground connections for DC input
power.

Continued on next page
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1.4

Power supply modules,
continued

TRICON Component , Continued

Figure 1-7 Power Supply Frontplate Features
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1.4

Main chassis
configuration

TRICON Component, Continued

The standard configuration of the Safety Manager’s (TRICON'Ss) main
chassis appears asillustrated in Figure 1-8 and includes the following:

* dual power supply modules,

» keyswitch for system contral,

 three main processor modules, and

« four logical dots, each consisting of three physical spaces for either

— /O modules (termination module, left-most space; 1/0 module, center
space; optional hot-spare 1/0 module, right-most space), or

— communication modules.

Figure 1-8 Main Chassis Configuration
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1.4 TRICON Component, Continued

Expansion chassis
configuration

The standard configuration of the Safety Manager’s (TRICON’ s) expansion
chassis appears asillustrated in Figure 1-9 and includes the following:

* dua power supply modules, and

 fivelogica dots, each consisting of three physical spacesfor I/0
modules (termination module, left-most space; 1/0 module, center space;
optional hot-spare I/0O module, right-most space).

Figure 1-9 Expansion Chassis Configuration
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1.4

RXM chassis
configuration

TRICON Component, Continued

The standard configuration of the Safety Manager’s (TRICON's) RXM
chassis appears asillustrated in Figure 1-10 and includes the following:

* dual power supply modules,
* three RXM modules, and

» four logical dots, each consisting of three physical spacesfor I/0
modules (termination module, left-most space; 1/0 module, center space;
optional hot-spare I/0 module, right-most space).

Figure1-10 RXM Chassis Configuration
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1.5 /O Subsystem

Introduction The /0O subsystem can consist of two basic configurations.
» Locd /0O subsystem where
— only amain chassisis employed, or
— main chassis and one or more expansion chassis are employed.
* Remote I/0O subsystem where
— RXM chassislocated over 30 meters from the main chassis are
employed.
— the main chassis and each RXM chassis may include one or more
expansion chassis.

Local I/O subsystem Figure 1-11 illustrates an example Safety Manager configuration with no
remote locations. This example configuration includes

» asingle enclosure with
— onemain chassis, and
— two expansion chassis; and
e an R$485 1/0 bus link connecting each chassis.

Figure1-11  Local I/O Subsystem Configuration Example
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Continued on next page
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1.5

Remote I/O subsystem

Figure 1-12

/O Su bsystem , Continued

remote locations. This example configuration includes
» aloca enclosure with

— one main chassis,

— one RXM chassis, and

— One expansion chassis;
e aremote enclosure with

— one RXM chassis, and

— two expansion chassis,
 asecond remote enclosure with

— one RXM chassis, and

— Oneexpansion chassis;

» three R85 1/0 bus links (one in each enclosure) connecting each
location’ s chassis, and

* two sets of three RXM fiber optic cables linking RXM chassisin the
remote |locations with the RXM chassisin theloca enclosure.

Communications modules, including the SMM, may only

beinstalled in the main chassis (chassis#1) or in an expansion or RXM
chassis configured as chassis #2 in the local enclosure.

Figure 1-12 illustrates an example Safety Manager configuration with two
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1.6 TRISTATION

Background The TRICON component of the Safety Manager is programmed,
configured, and diagnosed using a persona computer-based human
interface known asthe TRISTATION. The TRISTATION is used by
process engineers and maintenance personnel to

define the hardware configuration of the TRICON component,
define program variable tagnames,

develop, test, and document the control program,

diagnose system faults within the TRICON component, and
assign password security.

Functions The TRISTATION software includes several components or functions.
Among them are

the Module Configurator used to define and configure the TRICON
hardware,

the Dictionary Editor used to assign tagnames and other information to
I/O points and control program elements,

the Ladder Editor used to write the control program,

the Setup Manager used to set control program scan time and to establish
communications with the TRICON,

the File Manager used to save and download control programs between
the TRISTATION and the TRICON,

the Diagnostics used to display performance statistics of the current
control program and fault statuses of the TRICON, and

the Program Manager used to test and monitor a control program in either
the emulation or execution mode.

features, and use of the TRISTATION, refer to the TRISTATION Multi-

@ REFERENCE—TFor additiona information regarding the functions,

System Workstation User’ s Manual in the TRICON documentation
provided with your Safety Manager.

4/96
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1.7

Universal Station

Background

SM standard displays

Display access scenario

The Universal Station isthe TDC 3000X level human interface used by

* operators to monitor and control the process, respond to alarms, print
reports, and to change equipment statuses,

« process engineers to setup the TDC 3000X process database, displays,

and reports, and to load the system software, and

* maintenance technicians to diagnose and maintain both control room and
process-connected equipment.

The standard suite of node status displays associated with the Safety
Manager and its data points are consistent with similar displays provided for
the Logic Manager and Process Manager family of UCN devices.

Asillustrated in Figure 1-13, access to the US displays associated with
Safety Manager statusistypical of any other UCN device.

Figure1-13  Display Access Scenario
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Section 2 — TRICON Operational Overview

2.1 Section Overview

About this section This section provides an overview of the operation of the TRICON
component to the Safety Manager system. The information presented here
provides an overview of the TRICON PLC’s general operating
characteristics. It does not discuss this device' s operation in detail. Topics
included in this section are;

Subsection Topic See Page

2.1 SECHON OVEIVIEW ...ttt e e e e e e eenes 23

2.2 Operational MOUES .......civiiiee e e e e 24

2.3 (070] a1 (o] I =d o o -1 R 26

2.4 Ladder Logic and Expression INStrUCtiONS............coeuiiiiiiiiiiiiiiecieeens 31
REFERENCE—TFor additional and detailed information regarding detailed
operating characteristics of the TRICON component to the Safety Manager
system, refer to the:

» TRICON Planning and Installation Guide, and
* TRISTATION Multi-System Work Station User’s Manual.
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2.2 Operational Modes

Introduction The TRICON component features four modes of operation. They are
* Program mode,
* Run mode,
* Remote mode, and
» Stop mode.

A four position keyswitch, located below the power supply modulesin the
main chassis, is used to select the TRICON'’ s operational mode. The
position of the keyswitch can be read from the TRISTATION, the
Universal Station, and by application programs. Figure 2-1 illustrates the
keyswitch and its location in the main chassis.

Figure 2-1 TRICON Mode Control Keyswitch
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Power Supply 1 ——
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* RUN
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* STOP

Power Supply 2

Keyswitch ——

/

Logical Slot 1 —

Logical Slot 3 — 14242

Program mode This mode/keyswitch position enables

» full useof all TRICON features and functions,
the downloading of control programs from the TRISTATION,
the editing of control programs from the TRISTATION, and
time synchronization by the SMM.

Continued on next page
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2.2 Operational MOdES, Continued

Run mode

Remote mode

Stop mode

This mode/keyswitch position

enables execution of the control program,
enables the TRICON to respond to MODBUS master read commands,

disables the changing of data values from the TRISTATION, Universal
Station, or aMODBUS master,

disables the editing of control programs from the TRISTATION, and
disables time synchronization by the SMM.

This mode/keyswitch position

enables execution of the control program,

enables the changing of data values from the TRISTATION, Universa
Station, or aMODBUS master,

disables the editing of control programs from the TRISTATION, and
enables time synchronization by the SMM.

Must be logged into security levels 3 or 4 in the Run or

Remote modes to edit control programs.

This mode/keyswitch position

disables execution of the control program,

disables the collection of input data from the 1/0O subsystem,
forces the non-retentive digital datavauesto zero,

forces the anal og outputs values to zero, and

freezes retentive output values.

Servicing the TRICON system does not require that it be
stopped.

4/96
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2.3 Control Program

Introduction

TRISTATION

Hardware configuration

Tagnames

The control program runsin the TRICON component of the Safety Manager
and is used for data acquisition, local process/discrete control algorithms,
and data transmission to the field. The control program is developed using
the TRISTATION.

The TRICON's control program should not be confused

with control and data acquisition operations performed at the TDC 3000X
(or remote to TRICON) level. The Safety Manager Module (SMM) is
configured to interface between these two systems so that data and control
operations a the TRICON level can betightly integrated with data
acquisition and control operations at the higher TDC 3000X level.

With regards to the control program, the TRISTATION isused to
* define the hardware configuration of the TRICON component,
* define program variable tagnames,
» develop the

— relay ladder logic (RLL), and

— high-level language expression boxes; and
* test, debug, and edit the control program.

The TRISTATION’s Module Configurator is used to define the physical
location and identification of the hardware in the TRICON, including the
SMM. Thisinformation becomes part of the control program and is
downloaded to the TRICON. Upon downloading, the hardware location
and identification in the system is checked against the control program’s
configuration definition. Y ou are immediately notified of any mismatches.

It is not necessary to assign numerical addresses to the control program
variables. Instead, the TRISTATION’ s Dictionary Editor is used to define
all program variables (1/0 points and program elements) using a phanumeric
variable names (tagnames). These tagnames are assigned based on the
variabl€e' s class and type. In addition to class and type, ten other definition
fields exist. Only those definitions pertinent to the selected class and type
are entered for agiven variable. Table 2-1 defines the 12 variable definition
fields.

Continued on next page
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2.3

Control Program, continued

Tagnames, continued

Table2-1 Dictionary Editor’s Variable Name Definition Fields

Field

Definition

Class

This field is used to define whether a variable is a
« field input point,

« field output point, or

e internal memory value.

Type

This field is used to define the format of the variables data
as

« discrete,
« integer, or
e real.

Name

This field is used to define the seven-character label for
the logic control element in the control program. For
example:

SVALV17

Tag

This field is used to define the logic control element’s
12-character tagname. For example:

SVv-0017

ATTENTION | e point’s TDC 3000X tagname may be

used here to simplify the correlation between the
TRICON and TDC data.

Description

This field is used to define the 34-character comment
that further defines logic control element. For example:

SAFETY VALVE 17-Unit 4-Reactor 2

Group

This field is used to define an 8-character identifier used
to associate individual variables for documentation and
analysis purposes.

Chass Slot Point

This field is used to define chassis, slot, and point
location where the input or output variable is physically
connected to the TRICON.

Power Up

This field is used to define whether a variable is
* retentive, or
* non-retentive.

DP

This field is used to define the number of decimal places
to the right of the decimal point that are to be displayed
for a variable type defined as real.

Continued on next page
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2.3 Control Program, Continued

Tagnames, continued
Table2-1 Dictionary Editor’s Variable Name Definition Fields,
Continued

Field Definition

Alias This field is used to assign a compatible address to

TRICON variables to be accessed by the TDC 3000X or
MODBUS host computer through one of the
communication modules.

ATTENTION | o points to work properly from

TDC 3000X's point of view, TRICON aliases must be
mapped to TDC point’s “PLC address” field.

Min/Max Span This field is used to define the upper and lower limits of
the variable in engineering units when converting real
values to integers for transmission across MODBUS.

Subtype This field is used to define whether pulse input module
frequency measurements are to be represented as

e speed, or
* RPMs.

Continued on next page
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2.3 Control Program, Continued

User memory The TRICON communicates with the SMM module using alias addresses
which represent data el ements within the TRICON’ s memory areas (tables).
Three types of areas are used by the TRICON.

* Input tables, which

— areused to store discrete, integer, and real values, and

— haveitsaias addresses automatically assigned by the TRISTATION.
e Output tables, which

— are used to store discrete, integer, and real values, and

— haveitsaias addresses automatically assigned by the TRISTATION.
* Memory tables, which:

— are used to store discrete, integer, and real values, and

— you usethe TRISTATION to assign alias addresses.
Table 2-2 shows the TRICON memory allocation and the SMM’ s access
rightsto thisinformation. Figure 2-2 illustrates a map of the accessible
areas of the TRICON’s memory.

Table2-2 TRICON Memory Allocation

TRICON TRICON TRICON SMM
Alias Range Data Type Area Access Rights

1-2000 Discrete Output Read Only
2001 - 4000* Discrete Memory/Output Read/Write
10001 - 12000* Discrete Input Read Only
12001 - 14000* Discrete Memory/Input Read Only
30001 - 31000 Integer Input Read Only
31001 - 31382 Integer Memory/Input Read Only
32001 - 32120 Real Input Read Only
33001 - 34000 Real Memory/Input Read Only
40001 - 40250 Integer Output Read Only
40251 - 40632 Integer Memory/Output Read/Write
41001 - 42000 Real Memory/Output Read/Write

* Alias ranges available for DISOE timestamping.

Continued on next page
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2.3

User Memory,

Control Program, continued

continued
Figure 2-2 TRICON Memory Map
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2.4 Ladder Logic and Expression Instructions

Introduction The control program is made up of relay ladder logic and high-level language
expressions. Both take the form of aladder diagram asillustrated in
Figure 2-3. Notice that both forms are integrated into a simple ladder diagram
structure, including the expression which is represented as a single rung or
network.

Five basic categories of instructions are available:
 contacts,

* coails,

* math operators,

* process control functions, and
* fireand gas functions.

Figure2-3  TRICON Relay Ladder Logic Example
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14244

Contacts Two classes of contacts are available:

 gtandard contacts, which represent a single parameter used as a discrete
(ON/OFF) input or memory state, and

 relational contacts, which perform a comparison on two real or integer
values.

Table 2-3 lists and defines the TRICON' s contact instructions.

Continued on next page
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2.4 Ladder Logic and Expression Instructions, continued

Contacts, continued

Table 2-3 Contact Type Relay Ladder Logic Instructions

Step Action
—3 [— Normally Open Contact
» Passes logical power when ON/True.
—3/[— Normally Closed Contact
» Passes logical power when OFF/False.
_}/r[ Transition On Contact
» Passes logical power for one scan when its state has
changed from OFF/False to ON/True.
_}\L[ _ Transition Off Contact
» Passes logical power for one scan when its state has
changed from ON/True to OFF/False.
Equal To Contact
Prmtr-1 » Passes logical power when Parameter—1 is equal to
}== Parameter—2.
Prmtr—2
Not Equal To Contact
Prmtr-1 » Passes logical power when Parameter—1 is not equal to
]<>] Parameter—2.
Prmtr—2
Less Than Contact
Prmtr-1 » Passes logical power when Parameter-1 is less than
1< Parameter—2.
Prmtr—2
Greater Than Contact
Prmtr-1 » Passes logical power when Parameter—1 is greater than
1> Parameter—2.
Prmtr-2
Less Than or Equal To Contact
Prmtr-1 » Passes logical power when Parameter—1 is less than or
]<=] equal to Parameter—2.
Prmtr—2
Greater Than or Equal To Contact
Prmtr-1 » Passes logical power when Parameter—1 is greater than
1>=| or equal to Parameter—2.
Prmtr—2

Continued on next page
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2.4 Ladder Logic and Expression Instructions, continued
Coils Two classes of coilsare available:
 standard coils, which may represent a single parameter coil used to
represent a discrete (ON/OFF) output/memory state or other smilar
function, and
» complex coils, which are two- or three-parameter coils used for timers,
counters, delays, and other similar functions.
Table 2-4 lists and defines the TRICON'’ s coil instructions.
Table2-4 Cail Type Relay Ladder Logic Instructions
Step Action
Name Standard Output Coil
—() « Turns ON/True when it receives logical power.
Name Not Output Caoill
—(NOT) « Turns ON/True when it is not receiving logical power.
Name Latch Coll
—(LCH) « Turns ON/True when it receives logical power, and
remains on until reset by the reset coil.
Name Toggle Coil
—(TGL) « Changes ON/OFF (True/False) state each time it receives
logical power.
Name Reset Coill
—(RST) « Resets the designated coil to its normal (unenergized)
state.
Label GOTO Cail
—(GOTO) « Directs the control program execution scan to go to the
network specified by the label.
Name End Coil
—END) « Identifies the end of the control program.
Name Timer Coil
—(TMR) « Is set in milliseconds.
Timer * Increments the accumulator to the timer value when
Accumulator receiving logical power.
* Turns ON/True when the accumulator equals or is greater
than the timer value.
Continued on next page
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2.4 Ladder Logic and Expression Instructions, continued

Coils, continued

Table2-4 Coail Type Relay Ladder Logic Instructions, Continued
Step Action
Name Up Counter Coil
—(CTU) « Is set in milliseconds.
Preset

Accumulator

* Increments the accumulator by one when logical power
transitions from OFF/False to ON/True.

* Turns ON/True when the accumulator equals or is greater
than the preset value.

Name

—(CTD)

Preset
Accumulator

Down Counter Coil
* |s set in milliseconds.

» Decrements the accumulator by one when logical power
transitions from OFF/False to ON/True.

e Turns ON/True when the accumulator equals or is greater
than the preset value.

Name Pulse Coil
—(PLS) « Turns ON/True for the time specified in duration
Duration whenever it is transitioned from OFF/False to ON/True.
Name Blink Coil
—(BNK) « Turns ON/True and OFF/False for the individual times
ON Period specified in period whenever it is receiving logical power.
OFF Period
Name Time Delay De-Energize Coil
—(TDD) » Turns ON/True whenever it receives logical power.
Interval e Turns OFF/False after the time period in interval has
elapsed.
Name Time Delay Energize Coll
—(TDE) « Turns ON/True a period of time (specified in interval) after
Preset it receives logical power.

Accumulator

Continued on next page
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2.4 Ladder Logic and Expression Instructions, continued

Math operators An extensive variety of math operators are available for use in expressions.
Table 2-5 lists and defines the TRICON’ s math instructions.

Table 2-5 Math Operators

Step Action

+ Performs basic algebraic addition on integer and real
numbers.

- Performs basic algebraic subtraction on integer and real

numbers.

* Performs basic algebraic multiplication on integer and real
numbers.

/ Performs basic algebraic division on integer and real
numbers.

= Assigns the integer or real value on the symbol’s left to the
variable name on the symbol’s right.

MOD Performs a modulo operation where the division of two
integers produces a remainder.

SHL Performs a shift-left operation where the bits of an integer
value are shifted the specified number of places left.

SHR Performs a shift-right operation where the bits of an integer
value are shifted the specified number of places right.

& Performs a logical AND operation, bit-by-bit, on two 32-bit
integer values.

A Performs a logical Exclusive OR operation, bit-by-bit, on
two 32-bit integer values.

Performs a logical OR operation, bit-by-bit, on two 32-bit
integer values.

~ Performs a one’s complement operation on a specified 32-
bit integer value (i.e., converts each zero-bit to a one-bit
and each one-bit to a zero-bit).

- Performs a positive to negative conversion operation on a
specified integer or real value.

** Raises an integer or real value to the power specified to the
left of the symbol.
SQRT Produces the square root of a specified integer or real
value.
EXP Produces the natural exponent of a specified real value.
LN Produces the natural logarithm of a specified real value.

Continued on next page
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2.4 Ladder Logic and Expression Instructions, continued

Math operators,

continued
Table2-5 Math Operators, Continued

Step Action

LOG Produces the common logarithm of a specified real value.

SIN Produces the trigonometric sine of a specified real value.

Cos Produces the trigonometric cosine of a specified real value.

TAN Produces the trigonometric tangent of a specified real
value.

ABS Produces the absolute value of a specified integer or real
value.

CEIL Produces the highest integer value that is less than or
equal to a specified real value.

FLOOR Produces the lowest integer value that is less than or equal
to a specified real value.

PACK16 Performs a packing operation where the specified 16
discrete bits become the lower order 16-bits of a 32-bit
integer word (value).

UNPACK16 Performs an unpacking operation where the lower order
16-bits of a 32-bit integer word (value) are unpacked in 16
discrete bits.
IF-THEN-ELSE | Performs a conditional execution of the specified operation
on variables within an expression box.
Process control An extensive variety of specialized process control functions are available
functions for usein expressions. Table 2-6 lists and defines the TRICON' s process

control instructions.

Table 2-6 Process Control Functions

Step

Action

HISEL

Performs a high-select operation where the highest real
value from a list of variables is selected.

LOSEL

Performs a low-select operation where the lowest real value
from a list of variables is selected.

MEDSEL

Performs a median-select operation where the median real
value from a list of variables is selected.

AVG

Produces the average real value of a list of variables.

Continued on next page
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2.4 Ladder Logic and Expression Instructions, continued

Process control
functions, continued

Table 2-6 Process Control Functions, Continued
Step Action
PERDEV Produces a measured ratio real value by calculating the

difference between to specified values and then divides
the difference by their possible span.

» If the measured ratio is < span, then a discrete value of 1
(ON/True) is produced.

» If the measured ratio is > span, then a discrete value of 0
(OFF/False) is produced.

XofN Produces an ON/True state if the values of X and N exceed
a specified limit.

AIN Performs a conversion operation where an analog input
value is converted to a scaled real value.
AOUT Performs a conversion operation where a scaled real value
is converted to a analog output value.
TCJConv Performs a conversion operation where an analog signal
value is converted into a Type J thermocouple input value
in degrees C.
TCKConv Performs a conversion operation where an analog signal
value is converted into a Type K thermocouple input value
in degrees C.
SCALE Performs a rescale operation where an input value is
converted from one type of engineering unit to another.
CLAMP Performs a clamping operation where the dynamic range of
an input value is limited to a specified high and low limit.
PID Performs proportional, integral, derivative control.
LEADLAG Produces a real value by computing the lead-lag for two
values.
EXPFLTR Performs an exponential filtering operation of a value to

smooth a noisy input.

INTGTOR Performs an integration operation on a specified input
value producing a real value.

TSCHED Performs a scheduling operation to control the execution
of specific routines to some specified time intervals.

CSCHED Performs a scheduling operation to control the execution
of specific routines to some number of specified scans.

Continued on next page
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2.4 Ladder Logic and Expression Instructions, continued

Fire and gas functions

An extensive variety of specialized process control functions are available
for use in expressions. Table 2-7 lists and defines the TRICON’ s process

control instructions.

Table 2-7 Fire

and Gas Functions

Step Action
ALRMCOIN Performs a set-coincidence-alarm operation if a requested
number of inputs are in alarm.
GASINIT Performs initialization operations on various types of gas
detectors.
GASDETR Performs processing of gas-detector analog inputs and
generates alarms.
LINEINIT Performs initialization operations on various types of line
monitors.
LINEMNTR Performs processing of contact inputs and generates
contact status and loop-fault alarms.
LOOPINIT Performs initialization operations on various types of loop
detectors (smoke, flame, heat, etc.).
LOOPDETR Performs processing of loop detector inputs (smoke,
flame, heat, etc.) and generates alarms.
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3.1

Section 3 - SMM Data Point Overview

Section Overview

About this section

This section contains an overview of the data point types available in the

Safety Manager Module (SMM) component of the Safety Manager system.

Topicsincluded in this section are:

Subsection Topic See Page
3.1 SECHON OVEIVIEBW ...ttt ettt e ettt e e et e e enaeaas 39
3.2 Summary of SM Data POINt TYPES ...c.uuiiiiiiiieeei e 40
3.3 (D= L= U o ] o] A 1Y 42
3.5 o U 0] ) = (T 46
3.6 Database RelationShipS........ccuuuiiiiiiiiii e 47
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3.2 Summary of SM Data Point Types

Data point types Table 3-1 lists and describes the various TDC 3000X data point types
available in the Safety Manager.

Table3-1  Safety Manager TDC 3000X Data Point Types

Point Type Description

Digital Input Single-bit input from TRICON.

Digital Output Single-bit output to TRICON (with read back).

Digital Composite | Multiple digital 1/O point
e can have 0-2 inputs and 0-3 outputs, and
 is typically used for motor control.

Analog Input Real value from the TRICON—may originate from the
TRICON as

e araw process input from an analog input module, or
« avalue supplied by the ladder logic control program

Analog Output Real value output to a TRICON (with read back)

« analog output module, or
* amemory location for use by the control program.

Logic Transfers data between the UCN and TRICON
connections. It

e supports peer-to-peer communications, and
* is also known as a Linkage Point.

Flag A 2-state point for storing a Boolean value.
Numeric A point for storage of an integer value.
Timer Provides timekeeping functions through an interface to

the TRICON timer capabilities.

Continued on next page
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3.2 Summary of SM Data Point Types, continued

Data point processing

Data being transferred between the SMM and TRICON components will be
updated on a 0.5-second cycle.

Data points are scanned in the following order:

N WONRE

analog input points,

digita input points,

digital composite points,
logic points,

timer points,

flag points (first 512 only),
analog output points, and
digital output points.

Please note the following characteristics regarding data point
processing.

Y ou cannot configure or alter the order of point processing.

Do not confuse the SMM scan with the TRICON control program scan,
as these two processes are completely independent and run
asynchronously to each other.

All UCN and Safety Manager input information will be prefetched prior

to their respective processing scan cycles. Additionally,

— if this prefetch operation is not completed prior to normal scan, the
cycle"dips' and datais retrieved on the next scan cycle,

— an excessive number of such scan cycle "dips’ will result in afailure,
and

— al UCN and SM database output data will be post-stored for
verification at alater scan cycle.
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3.3 Data Point Mix

Point capacity

As part of configuring the SM, you select how many of each point typeisto
be implemented. Each point type has an absolute maximum limit per Safety
Manager system as shown in Table 3-2. The SM points must be configured
while the Safety Manager Module (SMM) isin the IDLE state.

Table 3-2 Data Point Capacity

Point Type Maximum Number Processing Units
of Points per Point
Analog Input 1000 10.2
Analog Output 1000 8.5
Digital Input 2000 2.5
Digital Output 2000 1.2
Digital Composite 652 11.1
Timer 1500 3.1
Logic 30 200

The 0.5 second scan rates will tend to lower the maximum

number of points.

Continued on next page
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3.3 Data Point MiX, Continued

Determining point mix

Typically, you will configure amix of different types of points. To assure
that scanning of al configured points is achieved within the scheduled scan
cycle, a per-point weighting system has been established.

Each SMM data point type has been assigned a unique weight, or point
processing unit value. To determine the validity of your intended point mix,
follow the procedure described in Table 3-3.

Table 3-4 provides a blank point mix worksheet for your convenience. The
page containing Table 3-4 may be reproduced for use as a configuration
worksheet.

ATTENTION | Flag and numeric points use a fixed amount of processing

overhead and therefore are not required to be calculated into the point mix
determination. Y ou can configure as many as 2000 flag points and as many
as 1000 numeric points.

Table 3-3 Point Mix Validity Test Procedure

Step Action Result

1 Multiply the intended number of | Produces the weighted value of
each type of data point in a each point type.
system by its point processing
unit value.

2 Add the products produced in Produces the total weighted value
Step 1. of all point types.

3 Test the validity of your point If the point processing total is less
mix. than or equal to 6000, then the

total number of data points is valid.

Continued on next page
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3.3 Data Point MiX, Continued

Point mix worksheet Use Table 3-4 to determine the validity of your intended point mix. Follow
the procedure described in Table 3-3 to compl ete this worksheet.

Table 3-4 Point Mix Worksheet

Maximum Processing Number Total
Point Type Allowable Unit Value X or Points = Point Processing
Point Count | Per Point Desired Units
Digital Input
0.5 sec. digital scan 2.5 X o = - -
o 2000
1.0 sec. digital scan 1.25 X - i
Digital Output
0.5 sec. digital scan 1.2 X o = - -
o 2000
1.0 sec. digital scan 0.6 x =
Digital Composite
0.5 sec. or 1.0 sec. 652 11.1 X . =
digital scan
Analog Input
0.5 sec. analog scan 600 10.5 X o = - -
1.0 sec. analog scan 1000 5.25 X\ =
Analog Output
0.5-sec. analog scan 8.5 X - = - __
1000
1.0 sec. analog scan 4.25 X - = _
Logic
0.5 sec. or 1.0 sec. 30 200 X . = - .
digital scan
Timer
0.5 sec. or 1.0 sec. 1500 3.1 x|\ =\
digital scan
POINT PROCESSING TOTAL
ATTENTION | pjgase note the following:
¢ 0.5 sec. digital scan when scanrate = AR1DT2 or AR2DT2.
1.0 sec. digital scan when scanrate = AR1DTL.
0.5 sec. analog scan when scanrate = AR2DT2.
1.0 sec. analog scan when scanrate = AR1DT2 or AR1DT1.
¢ Point Processing total must be 6000 or less to be valid.
¢ Flag and numeric points use a fixed amount of processing overhead (PU = 0) and therefore are not required to
be calculated into the point mix determination. Y ou can configure as many as
— 2000 flag points and
— 1000 numeric points

ATTENTION

» This page may be reproduced for use as a configuration workshest.
* LCoverrunswill occur if you are operating at or near 500 ms. To avoid this, the Logic
Controller scan time should be less than the SMM scan time.

Continued on next page
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3.3 Data Point MiX, Continued

Point mix worksheet Table 3-5 provides an example of an acceptable point mix that falls within

example the Safety Manager Module point processing unit limit of 6000.
Table 3-5 Point Mix Worksheet Example
Maximum Processing Number Total
Point Type Allowable Unit Value X or Points = Point Processing
Point Count | Per Point Desired Units
Digital Input
0.5 sec. digital scan 2.5 X 550 = 1375
o 2000
1.0 sec. digital scan 1.25 X ______ = e
Digital Output
0.5 sec. digital scan 1.2 X 410 = 492
o 2000
1.0 sec. digital scan 0.6 X - = -
Digital Composite
0.5 sec. or 1.0 sec. 652 111 X 55 = 610.5
digital scan
Analog Input
0.5-sec. analog scan 600 10.5 X o = -
1.0 sec. analog scan 1000 5.25 X 30 = 157.5
Analog Output
0.5-sec. analog scan 8.5 X . = -
1000
1.0 sec. analog scan 4.25 X 20 = 85
Logic
0.5 sec. or 1.0 sec. 30 200 X 4 = 800
digital scan
Timer
0.5 sec. or 1.0 sec. 1500 3.1 X 26 = 80.6
digital scan
POINT PROCESSING TOTAL 3600.6
ATTENTION | piease note the following:
e 0.5 sec. digital scan when scanrate = AR1DT2 or AR2DT2.
1.0 sec. digital scan when scanrate= AR1DTL.
0.5 sec. analog scan when scanrate = AR2DT2.
1.0 sec. analog scan when scanrate = AR1DT2 or AR1DT1.
¢ Point Processing total must be 6000 or less to be valid.
¢ Flag and numeric points use afixed amount of processing overhead (PU = 0) and therefore are not required to
be calculated into the point mix determination. Y ou can configure as many as
— 2000 flag points and
— 1000 numeric points
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3.4 Execution States

Introduction

Active state

Inactive state

Displaying execution
states

A loaded data point (with the exception of flag and numeric data points
which are scanned even when the SMM isin the idle mode) isin one of two
execution states—active or inactive—at all times.

When in the active state, the point is being processed by the Safety
Manager.

When in the inactive state, the point is not being processed. Note that

» anew or changed point will initially be placed in the inactive state when
being loaded into the SM database, and

e apoint must be placed in this state before changes to its configuration can
be made.

From the Universal Station’s Group and Detail displays you can determine
which state a point isin. From the Detail display, the operator can also
change the point’ s state by selecting the parameter Point Execution Status,
PTEXCST.
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3.5

Introduction

Database Relationships

All parameters associated with the SM data points are maintained in tables
within the Safety Manager Module, based on TDC 3000X Tag.Parameter
assignments. For purposes of datatransfer between the SMM and the
TRICON, TRICON alias addresses must be specified during data point
configuration.

The ladder logic control program within the TRICON has

primary control over the processing of datawritten into and read out of its
memory. Consequently, configuration of the SM data points must be
coordinated with the control program if unexpected results at the Universal
Station are to be avoided.

@ For adetailed description of the interface for each type of data
point, refer to Section 4—Data Point Detailed Descriptions.

Databases Both the SMM and the TRICON have memory tables where the database of
process information is stored and accessed. Figure 3-1 illustrates the
relationship of these tableswhich are
* thetransfer table

— located in the SMM, and
— used asatemporary storage/transfer buffer between the TDC 3000X
and the TRICON; and

» thememory table
— located in the TRICON,

— providing 40000 memory locations, and
— used as a storage/transfer buffer between the SMM and the control
program, and by the control program for data storage.

Please note the following.

* SMM outputs cannot be directly mapped to the TRICON outputs. SMM
outputs are mapped to the TRICON discrete memory. The control
program, running in the TRICON, is responsible for reading these
output states from memory, processing them, and effecting any real-
world output control. Thislimitation is essential to maintaining the
integrity of the safety shutdown system.

* Programmable Logic Controllers (PLCs), such asthe TRICON,
commonly refer to ON/OFF states as discrete. Digital isnormally
reserved to indicate a specific range of signal levels. In Figure 3-1,
digital and discrete are synonymous.

Continued on next page

4/96 Safety Manager Module Control Functions 47



3.5

Database Relationships, continued

Databases, continued
Database Relationships

Figure 3-1
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Continued on next page
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3.5

TRICON memory tables

Database Relationships, continued

The TRICON memory tables (areas) can be thought of in three separate
categories.

» Discrete data tables, where
— Discrete (digital) inputs are scanned by the TRICON and posted in the

discrete input data range (alias addresses 10001 to 12000) of its
memory table. This dataisthen available for transfer to the SMM.

Discrete (digital) outputs, which are the result of TRICON control
program processing, are posted in the discrete output data range (alias
addresses 1 to 2000) of its memory table. This datais concurrently
sent to the TRICON'’ s discrete output modules.

Discrete (digital) memory locations that can be thought of as internal
coils (alias addresses 2001 to 4000, and 12001 to 14000) which are
not directly related to real-world inputs or outputs. This data can be
the result of TRICON control program processing, or received from
the SMM’ stransfer table.

 Integer data tables, where
— Integer input values are collected from the TRICON’ s 1/0O subsystem

and posted in the integer input data range (alias addresses 30001 to
31000) of its memory table.

Integer output values, which are the result of TRICON control
program processing, are posted in the discrete output data range (alias
addresses 40001 to 40250) of its memory table. This datais sent to
the TRICON’ s output modules on demand.

Integer memory locations can be thought of asinterna registers (alias
addresses 40251 to 40632) which are not directly related to rea-world
data word outputs. This data can be the result of TRICON control
program processing, or received from the SMM’ s transfer table.

* Real data tables, where
— Redl (floating point) input values are collected from the TRICON's

I/0 subsystem and posted in the integer input datarange (aias
addresses 30001 to 31000) of its memory table.

Real (floating point) output values, which are the result of TRICON
control program processing, are posted in the discrete output data
range (alias addresses 1 to 2000) of its memory table. Thisdatais sent
to the TRICON' s output modules on demand.

Red (floating point) memory locations can be thought of asinternd
registers (alias addresses 41001 to 42000) which are not directly
related to real-world data word outputs. This data can be the result of
TRICON control program processing, or received from the SMM’s
transfer table.

Continued on next page
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3.5 Database Relationships, continued

Point loading and
checkpointing

The SMM database, like those for most other TDC 3000X devices, consists
of two basic sets of data:

» program instructions (fixed for each release of software), and
 variable configuration data

— box-related data (applies to entire device), and

— point data.

Whenever an SM (or other device) is activated—for the first time or after
being powered down for any reason—its SMM program instructions must
be |oaded from the History Module or removable media. A ssmple operating
procedure is provided for this purpose. Once loaded, the configuration
remains intact unless afailure or power-down occurs.

Device or point data is unique for each device or point. Some of this type of
data can change or be changed by the operator at any time. For this reason,
aprovision is made to automatically save, or checkpoint the dataon a
periodic basis. A manual save can also be requested by the operator at any
time. If the datais then lost from device memory dueto afailure, it can be
restored from the checkpointed database.

@ For additional details regarding point loading and
checkpointing, refer to the publication SM11-500—Safety Manager Module
I mplementation Guidelines.
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3.6 Point Form

Introduction

Point form purpose

Full point form

Component point form

ATTENTION

CAUTION

Within the TDC 3000X system, certain process-related information is
grouped together and given a name for purposes of identification. For
example, al data pertinent to an input from the process (vaue, limits,
engineering units, etc.) is stored in a database file and assigned a unique
point tag name that enables the system to access dl or part of that point’s
data whenever required.

To implement many control strategies using Logic Managers, Process
Managers, or Safety Managers, the data from several data points must be
linked together during the point configuration process. For example, a
regulatory control loop might consist of an analog input from the TRICON
(asophisticated cal culation accomplished by an Application Module), and
an output through the TRICON. The operator, however, needs only one
interface to this control loop, not three.

To provide for this situation, the Safety Manager, like the Logic and
Process Managers, supplies a configurable parameter called PNTFORM
(point form) that allows you to define which points are to be used as the
primary operator interface for point data. The PNTFORM parameter
provides the user with two choices for point form: Full and Component.

Points used for the primary operator interface are configured as having full
point form, which includes descriptor data and aarm-related parameters.

Points that are configured as having component point form do not require
descriptor data and darm-related parameters. Thistype of information is
suppressed for component points. The component point form should be
used for points that:

» provideinputsto the full point,
 handle the outputs from the full point, and

e areused as part of the full point that has been designated a primary
operator interface point.

The maximum number of points per Network Interface Module (NIM) is
8000. Both full and component points should be counted when checking
against thislimit.

After initialy configuring the database, do a demand checkpoint (SAVE
DATA) to checkpoint the configured data.

If the database is not |oaded from the checkpoint, then during a cold start-up
al the point's parameters are set to their default condition. In the case of the
full/component selection, a point configured as full could be defaulted to the
component type if the database has not been rel oaded from the checkpoint.

Continued on next page
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3.6 Point Form, continued

Motor control example  Figure 3-2 illustrates an example application of the full and component point
forms.

In thisexample

» asngle-output single-input digital composite point (M TR100) that
interfaces amotor control circuit through digital output (DO) point
MTR1000P, and digital input (DI) point MTR100FB,

* MTR100 isthe primary operator interface and would be configured as a
full point,

* MTR1000P and MTR100FB are parts of MTR100 and would be
configured as component points, and

 assigning tag names for the standard digital input point and digital output
point isoptional.
These points can be aternatively referenced, using the hardware

reference addresses that would be assigned as the source and destination
on the configuration form for the digital composite point.

Figure 3-2 Motor Control Example Using the Full and Component Point Forms

PRIMARY OPERATOR INTERFACE

Al
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Continued on next page
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3.6 Point Form, continued

Stand-alone points Figure 3-3 illustrates an example application of the full and component point
example forms.

In thisexample
* threetypes of stand-alone points have been configured,

* FT102 and CT105 are analog and digital input points respectively, and
could be used for data acquisition where they would be configured as full
points, and

* point SW103 isastand-alone digital output (DO).

Figure 3-3 Stand-Alone Example Using the Full and Component Point

Forms

FIELD FT102

DEVICE > A [ PV
PNTEORM = Full

FIELD CT105

DEVICE > D ™ PV
PNTEORM = Full

FIELD op | swio3

DEVICE | DO |[E——

14248
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3.7 Alarming

Introduction

Priorities

Enable status

Contact cutout

Aswith other UCN-based devices, common alarming functions can be
configured for Safety Manager points. Alarm detection and reporting for a
point can be configured only if the full point form is specified.

For each point, a separate alarm priority can be specified for each alarm (for
example, PV high alarm can be low priority but PV high high alarm can be
emergency). Alarm priority configuration information is maintained by the
NIM. Thefollowing alarm priorities are supported for SM points:

* Emergency,
* High,

e Low,

e Journal, and
* NOAction.

Alarm enable statusis applicable to full point formsand allow you to
enable, disable, and inhibit alarms. This function is accomplished through
the ALENBST parameter. The alarm enable status function isresident in the
NIM.

The main purpose of the contact cutout function isto prevent a proliferation
of alarms from being reported to the operator. This function can be used to
cut out alarms on a point when they are generated because of alarm
conditions that have been detected at other points. Contact cutout is
provided for all the point typesin the SM and is implemented through the
CONTCUT parameter. When the contact cutout stateis ON, the darms at
the point are cut out; any new alarm detected is not reported on the Alarm
Summary display of the Universal Station. The alarms continue to be
reported to the journals and to the AM or CM60 for event-initiated
processing (EIP).
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3.8 Red Tagging

Introduction

Red tagging

Mode and mode
attribute

A point can be red tagged to indicate that it requires maintenance.

Thisis accomplished by setting the REDTAG parameter to ON. Typically,
the operator sets the output of the point to a desired safe value before
putting on the red tag. Once red tagged,

* the point mode, mode attribute, external mode switching state, and
output cannot be changed, and

* the point can be reconfigured or deleted if the red tag is ON.

Red tagging is supported for the digital output, analog output, and digital
composite point types. A point must be configured for the full point formin
order to be red tagged.

Before apoint can be red tagged, the point’s

» mode must be changed to MAN,
* mode attribute must be changed to OPER, and
» external mode switching state, if configured, must be disabled.

Tored tag adigital composite point, the output of the point
must not be configured for the momentary state.
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Section 4 — Data Point Detailed Description

4.1 Overview

About this section This section describesin detail each of the operator-displayable data point
types, including their major parameters, and how the points relate to the
TRICON (ladder logic) database. Topicsincluded in this section are:

Subsection Topic See Page
4.1 L@ =T YT S 57
4.2 ANAlOG INPUL POINT ... e 58
4.3 ANalog OULPUL POINT.....uuiii e 64
4.4 Final Value ProCesSiNg.......ccccciiuuiiiieiiiiiiii e 66
4.5 Digital ComPOoSIte POINt.......cciuiiiiiieie e 67
4.6 Digital INPUL POINT......ii e 83
4.7 Digital OULPUL POINT......cooiiiiiiiiiieeii e 87
4.8 Flag POINt. ... e 89
4.9 LOQIC POINT. ..t eaens 91
4.10 NUMEIC POINT. .. it eeeeees 94
4.11 TIMEE POINT. .. e 95
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4.2

Analog Input Point

Background The analog input point converts raw TRICON numbers into engineering
units for use by the rest of the TDC 3000X system.
Data flow Analog input values from the field can be collected from the TRICON viaits
ladder logic control program.
The ladder logic control program
* directsthe TRICON to collect the analog input value from specified real
I/O addresses, and
 storesthe collected value in its data storage area (memory).
The SMM
* accesses the specified location where the desired analog input value has
been stored using the TRICON’ s dias address, and
* transfers the most recently collected value of the desired analog input
from the TRICON’ s memory table to its own memory (transfer) table.
Figure 4-1 illustrates these data flow paths between the TRICON and the
SMM.
Figure4-1  Anaog Input Point Data Flow
Safety Manager Module TRICON
SMM TRICON
Transfer Table Memory Table
Algorithm/Data Control Program =
Conversion Y 3
o <> -} g %
3 - - S
8 g %)
a) Processing
= Processing
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Continued on next page
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4.2 Analog Input Point, Continued

Point processing

Upon receiving the raw Al value from the TRICON, the SMM performs
* PV characterization,

 range checking and PV filtering,

* PV source selection, and

» aarm detection.

Figure 4-2 illustrates the processing functions and associated parameters.

Figure4-2 Al Point Processing, Functional Diagram
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4.2 Analog Input Point, Continued

Format and collection
rate

Raw PV processing

PV characterization

The parameter PVFLTOPT is configured to designate whether the analog
input value received from the TRICON is formatted as

* integer, or

« floating point (real).

The Safety Manager can be configured to update analog inputs on either a
1-second or 1/2-second cycle.

If PVCHAR isLINEAR or SQRROOT, the value read from the TRICON is
converted to a percent (0 to 100%) using the equation:

TRICON Vaue - PYRAWLO ,
PVRAWHI - PVRAWLO

PVRAW = 100

If PWVCHAR isTC-RTD, the value read from the TRICON is converted to a
percent (0 to 100%) using the equation:
TRICON Vaue

8 - PVEULO

— *
PVRAW = PVEUHI - PVEULO 100

PVCALC is RICONVALE \yhen pyCHAR is TC-RTD.

The PVRAW signal received from the TRICON is a percentage of the
source range. It is characterized based on the entries made for the
PVCHAR, PVTEMP, and INPTDIR parameters. Thisvalue is converted to
engineering units by the SMM. The engineering unit conversions that can
be selected include

* linear,

* square root,

 thermal, and

» didewire.

Linear Converson

When linear conversion is selected, the PV valueis converted to afloating
point number. The output value of the linear conversionisPVCALC. The
state of the input direction parameter (INPTDIR) is taken into consideration
during the calculation of PV CALC as described in Table 4-1.

Table4-1 Input Direct Affect on Linear Conversion Equations

If INPTDIR ... THEN ...
Direct PVCALC = %* (PVEUHI - PVEULO) + PVEULO
Reverse PVCALC = PVEUHI - %* (PVEUHI - PVEULO)

Continued on next page
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4.2 Analog Input Point, Continued

PV characterization,
continued

PV range checking and
filtering

SquareRoot Converson

The square root calculation is applied to the PVRAW input such that 100%
of span = 1.0. The square root value is then converted to engineering units
based on the configured PV engineering-unit range values (e.g., square root
of 100% = 100%; square root of 50% = 70.71%). The output value of the
sguare root conversion is PVCALC, which is calculated based on the state
of the input direction parameter (INPTDIR) as described in Table 4-2.

Table4-2 Input Direct Affect on Square Root Conversion Equations

If INPTDIR is... THEN ...

Direct JPVRAW

PVCALC = 100 * (PVEUHI - PVEULO) + PVEULO

Reverse V- PYRAW

PVCALC = PVEUHI - 100 * (PVEUHI - PVEULO)

Thermocouple and RTD extended range parameters
(PVEXEULO and PVEXEUHI) are configured by the user.

PV range checking ensures that the PV CALC output of PV characterization
iswithin the limits defined by parameters PVEXEUL O and PVEXEUHI.
PV range checking (limits defined by parameters PVEUHI and PVEULO)
and filtering characteristics to consider with the analog input point include
the following.

* If either of the PVEUHI/LO limitsisviolated and clamping has not been
specified, the output of the range check is set to BadPV.

« If either of the PVEUHI/LO limitsisviolated and clamping has been
specified, the output of the range check is clamped.

* |f the range-checked and filtered value is less than the value specified by

the user-configured LOCUTOFF parameter, the final output called
PVAUTO isforced to PVEULO.

First-order filtering is performed on PVCALC, as specified by the user
through parameter TF (filter lag time).

Continued on next page
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4.2 Analog Input Point, Continued

PV source selection

The PV SOURCE parameter alows the user to select the source of the PV
for this data point. The PV can be provided by the range checking and
filtering circuit (when PVSOURCE is Auto), or it can be amanually entered
PV (when PVSOURCE is Man or Sub).

In addition, the PV source option parameter (PV SRCOPT) determines
whether it is permissible to change the PV source to a source other than
Auto. PVSRCOPT hastwo states: OnlyAuto and All. The All state allows
the PV to be manually entered for this data point.

Continued on next page
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4.2

Analog Input Point, Continued

Alarming The analog input data point compares the PV to threshold values and
records the darms in the database of the data point. The alarms are then
reported by the SMM. Table 4-3 lists the parameters that are associated with
alarming in the analog input point.

Table 4-3 Analog Input Point Associated Alarm Parameters
Parameter Definition
ALENBST Alarm Enable Status
BADPVFL Bad PV Flag
BADPVPR Bad PV Alarm Priority
CONTCUT Contact Cut Out
EIPPCODE Event-Initiated Processing Point Identifier
HIGHAL Highest Alarm Detected
HIGHALPR Highest Level Alarm’s Priority
PTINAL Point in Alarm Indicator
PVALDB PV Alarm Deadband as a Percent of Full Range
PVEXHIFL PV Extended High Range Violation
PVEXLOFL PV Extended Low Range Violation
PVHIFL PV High Alarm Flag
PVHIPR PV High Alarm Priority
PVHITP PV High Alarm Trip Point
PVLOFL PV Low Alarm Flag
PVLOPR PV Low Alarm Priority
PVLOTP PV Low Alarm Trip Point
Refer to the SM09-550—Safety Manager Module Parameter
Reference Dictionary for detailed definitions of these parameters.
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4.3

Analog Output Point

Background The analog output point iswritten from the SMM to the TRICON's

e /O system:

— anaog output module,
— viaan addressinitsreal 1/0 range; or

o dataregister table.

Data flow Figure 4-3 illustrates the operation of the analog output point transfer to the

TRICON’s /O system. The operation is as follows:

 theanalog output point data, carrying an alias address corresponding to
an analog output module point, is transferred to the TRICON’ s memory
table,

* thisinformation is processed by the TRICON control program which
passes the associated data value directly to a holding register in the
specified analog output module, and

* theanalog output module then
— convertsthisdigital value to the appropriate analog signal, and
— transmitsthis signal to the anal og field device connected to that

point/address.

Analog output points transferred to the TRICON’ s memory table can be

configured to feedback to the SMM every 1-second or 1/2-second.

Figure4-3  Analog Output Paths between the SMM and the TRICON’s 1/0O System
Safety Manager Module TRICON
SMM TRICON
Transfer Table Memory Table
[ Feedback
Algorithm/Data Loop Control Program c
Conversion — > o
o <> L _—.> g %
S . et =
8 s %)
a) Processing
= Processing
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4.3 Analog OUtpUt Point, Continued

Point processing Figure 4-4 illustrates the SMM processing functions that are associated with
an analog output point, and can be configured via parameters.

Figure4-4  AO Point Processing, Functional Diagram
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Direct/reverse output The OPTDIR parameter allows you to specify whether the output of the data

point is
* direct acting, where
— minimum value = 0%, and
— maximum value = 100%; or
* reverseacting, where
— minimum value = 100%, and
— maximum vaue = 0%
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4.4 Final Value Processing

Final value processing ~ The value written to the TRICON is calculated using one of the following

equations.
Diredt: %* (OPFINHI OPFINLO) + OPFINLO
Reverse 100_?0% * (OPFINHI - OPFINLO) + OPFINLO

Data conversion Not illustrated in Figure 4-4 is the data conversion option. This conversion
option allows the user to specify the type of output to be supplied to the
TRICON:
* integer, or

« floating point (real).

Itisimplemented by setting PVFLTOPT parameter to the appropriate
format.
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4.5

Background

Digital Composite Point

The digital composite (DC) point isamulti-input/multi-output point that
provides an interface to aload control algorithm inthe TRICON. The
TRICON, in turn, controls atarget field device, such asamotor. The
Safety Manager interface allows the operator at a Universal Station to
monitor and make inputs to the control scheme through Group, Detail, and
Graphic displays much like those supported by Process Manager DC
points.

| _CAUTION | The appropriate algorithm must be programmed into the
TRICON for the typical DC point to function. The SMM accesses the
TRICON points needed to make the DC point’s multiple input/output
display available to the operator.

Functions performed by the DC point include:

» Commanded states, provided by the operator or a program, pass to the
point’s outputs for use by the TRICON.

* Interlock overrides reflect an override operation built into the ladder
logic.

» The state of selected TRICON outputs are provided to the Universal
Station

— alowing the TRICON'’s |adder logic to alter the state of itsfield
output(s) so that it differs from the commanded state, and

— making operators aware when the actual output state to the field is not
the same as the commanded state.

* TRICON points, local digital inputs, or flags are monitored through
feedback inputs. The resulting inputs are checked against the commanded
state for Off Normal, Command Disagree, or Uncommanded Change,
and alarmed as necessary.

* Thestatus of aLOCAL/MANUAL input from the TRICON is
monitored. No alarming or control is provided.

Continued on next page
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4.5

Data flow

Figure 4-5

Digital Composite Point, continued

Figure 4-5illustrates typical DC point data flow between the SMM and

TRI
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Status representation

Figure 4-6 illustrates how DC points are depicted in aUniversal Station’s

Group display. In the display, each state is represented by a separate box.
The State 0 box is the middle box, the State 1 box is the upper box, and
State 2 box isthe lower box. (The State 2 box does not appear if the point
has been configured for two states where parameter NOSTATES = 2.)

State changes read back from the TRICON, and their

indications on the Group or Detail displays may take afew moments, after
the command to change isissued. This short delay can be attributed to

» any normal lag time required for the controlled field device to change
states,
* the scan time for the TRICON’ s ladder logic control program to read the

change from the field, and
* the communications time required for transferring data from the

TRICON, through the SMM, UCN, NIM, LCN, etc.

Continued on next page
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4.5

Digital Composite Point, continued

Status representation,

continued
Figure 4-6 DC Point Group Display
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4.5

Point states

Digital Composite Point, continued

Normal States

DC points can have two or three normal states that alow the data point to
interface with devices that have two or three operationa states. The normal
states of aDC point are defined in Table 4-4.

Table 4-4 Normal Digital Composite Point State Definitions

State Definition
1 First active state.
0 Inactive (middle) state.
2 Second active state.

ATTENTION Applicable only when the entry for the NOSTATES

parameter is 3, signifying that the data point has three states.

Momentary States

DC points can be configured as being momentary by using the
MOMSTATE parameter. In the momentary state the point actslike a
doorbell (state remains active aslong as a switch is pressed). The
momentary states of a DC point are defined in Table 4-5.

Table4-5 Momentary Digita Composite Point State Definitions

State Definition

Mom_1 State 1 is momentary.
* When released from this state, it jumps back to State O.

Mom_0 State 0 is momentary.
* When released from this state, it jumps back to State 1.
« Mom_0 can be selected only if the NOSTATES parameter = 2.

Mom_2 State 2 is momentary.
* When released from this state, it jumps back to State O.
* Mom_2 can be selected only if NOSTATES parameter = 3.

Mom_1 2| States 1 and 2 are momentary.

* When released from any one of these states, it jumps back to
State 0.

* Mom_1_2 can be selected only if NOSTATES parameter = 3.

Continued on next page
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4.5 Digital Composite Point, continued

Point states, continued Moving/Bad States
The digital composite data point has two states that represent the conditions
when the current state of the deviceis "bad" (indeterminate) or the current
state is "moving" (from one state to another). The moving/bad state
descriptor is located below the State 2 box on the display.

* TheBad State (BADPVTXT parameter) can result when the PV input
signals from the process are in an inconsistent state.

— For example: Limit switches on avalveindicating open and closed are
both simultaneously on.

* TheMoving State (MOVPVTXT) is encountered when the deviceisin
transition from one state to another.

— For example: A dow moving valve is changing from the open state to
the closed state.

The BADPVTXT and MOVPVTXT parameter descriptors are configured
once for each SM box data point and then are used for all digital composite
points in the same SM.

None State

Users can create an optional None state for a Digital Composite point by
configuring On in parameter NONECONF. The none state operates as
described in Table 4-6.

Table 4-6 Digital Composite Point None State Operation

IF the none state read back from THEN ...
the TRICON...
does not match the commanded state | a bad control alarm is not generated.
in OP

Users can specify an output state (or a pattern of statesif thereis more than
one output) which does not generate a bad control alarm, even though it
differs from the commanded state.

OPFINAL

OPFINAL contains the current state reflector in the actual outputs. The
output values arefirst read from the TRICON and then compared to the
STx-OPy parameters for amatch.

IF the outputs match the... THEN OPFINAL...

STx-OPy for current state in OPFINAL | does not change.
(assuming OPFINAL is not BAD)

STO-OPy is set to STATEO.
ST1-OPy is set to STATEL.
ST2-OPy is set to STATE2.
NONE-OPy and NONECONF is on is set to NONESTATE, otherwise

OPFINAL is set to BAD state.

Continued on next page

4/96 Safety Manager Module Control Functions 71



4.5 Digital Composite Point, continued

Mode attributes

Interlocks

DC points support only the manual (MAN) mode with mode attributes
(specified by parameter NMODATTR) of operator and program. Table 4-7
defines how the commanded state is provided.

Table 4-7 Digital Composite Point Mode Attribute Operation

IF mode attribute is ... THEN ...

Operator only the Universal Station operator can provide
the commanded output state.

Program only user programs (continuous or
discontinuous) can provide the commanded
output state.

The operator mode attribute flag (OPRATRFL) is also provided for
potential use by the interlocking logic.

The MODEPERM parameter is provided to optionally prevent the operator
(as opposed to the supervisor or engineer) at the Universal Station from
changing the mode attribute.

Two kinds of interlocks, permissives and overrides, can be programmed in
the ladder logic control program for controlling the DC points associated
real-world TRICON output(s). When they are so programmed, their
positions (ON, OFF) are communicated to the SMM. Table 4-8 defines to
what state the commanded state is forced.

Permissvelnterlocks

The permissive interlock parameters PO-P2 determine whether the operator
and user programs are allowed to change the output of a DC point to a
specific state. A permissive interlock can be provided for each of the three
states. Permissive interlocks themselves never cause the output to change.

For the commanded output to be changed to the desired state, the
corresponding permissive interlock parameter must be set to ON. The
permissive interlock parameters PO, P1, and P2 are normally set to ON,
thereby allowing permission for all states. These parameters must be
individually set to OFF by the TRICON’s ladder logic to prevent access to
the corresponding commanded output state.

Ovearidelnterlock

The override interlock parameters 10-12 are read in from the TRICON'’ s
memory and force the commanded output (OP) to a specific state regardless
of the condition of the permissiveinterlocks. The operator and user
programs cannot change the output state when any override interlock is ON.
An override interlock can be provided for each of the three output states.
Note that the actual outputs to the process are supplied only by command
from the ladder logic control program.

Continued on next page
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4.5 Digital Composite Point, continued

Interlocks, continued

Digital outputs

Table 4-8 Digita Composite Point Override Interlock Operation

IF override interlock ... THEN ...
10 is set to ON by the ladder logic the commanded output state is forced
control program to State 0 (regardless of the condition

of parameters I1 and 12).

10 is set to OFF and 11 is set to ON by the commanded output is forced to
the ladder logic control program State 1 (regardless of parameter 12).

10 and 11 are set to OFF, and 12 is set to | the commanded output is forced to
ON by the ladder logic control program | State 2.

10, 11, and 12 are all set to OFF by the the last value of the commanded
ladder logic control program output is maintained until changed by
the operator, program, or another
override interlock.

Override interlock parameters 10-12 are normally set to OFF, disabling al the
override interlocks. They must be set to ON (by the ladder logic control
program) to force OP only (not the outputs) to go to any specific state.

On the SM, the override interlocks only change OP, not the
outputs. (This must be programmed in the TRICON ladder program.)

Digital outputsfor the digital composite point can be configured as either
latched or momentary. Momentary outputs use the MOMSTATE parameter.

Commanded State (OP)

The command to go to a specific state normally results in the output to the
field device going to the commanded state. (The TRICON can ater output
state to the field device.) The OP parameter in the DC point contains the
descriptor for the commanded state. The descriptor is configured in
parameters STATETXT(0) through STATETXT(3). The OP parameter is
available for configuration only if the number of digital output connections
(NODOPTY) is configured to be greater than zero.

Up to nine Boolean parameters of the form STx_OPy (wherex =0, 1, or 3
for the state number and y = 1, 2, or 3 for the output number) allow the
user to specify the normal state values that are to be stored by the output
connections. For each of the three commanded states per output connection,
the user must define the value (ON or OFF) of the state.

For the None state, the output values for the three possible outputs are
configured in parameters NONE_OP1 through NONE_OP3.

Continued on next page

4/96

Safety Manager Module Control Functions 73



4.5 Digital Composite Point, continued

Digital outputs, Output Connections

continued

The destinations of the outputs (and the output types) from aDC point are

specified by the user through the DODSTN(1)-DODSTN(3) parameters.
Destinations that can be specified include

e TRICON connection,

o SO parameter of adigita output point within the same SMM,

» PVFL parameter of alocal flag point, and

* SM box flag.

Table 4-9 describes the procedures for assigning DC output point

connections.

Table4-9 Digital Composite Point Output Connections

To assign DC output point to ...

THEN ...

a TRICON connection

enter the following information for the respective DODSTN(n)
output connection parameter ...
ILCXXXXX

where ILCxxxxXx is the address of the point as programmed in
the TRICON.

a local digital output point

enter the following information for the respective DODSTN(n)
output connection parameter ...

Tagname.SO

where the tagname is the 8-character name assigned to the
data point through the NAME parameter and SO signifies the
writeable status command of the digital output point.

a local flag point

enter the following information for the respective DODSTN(n)
output connection parameter ...

Tagname.PVFL

where the tagname is the 8-character name assigned to the
data point through the NAME parameter and PVFL signifies
the PV flag.

an SM box PV flag in the same SM box

enter the following information for the respective DODSTN(n)
output connection parameter ...

IBOX.FL(nnnn)
_Or_

$NMhhBxx.FL(nnnn)

where IBOX specifies the same SM device where the DC point
resides, nnnn is the flag number having a range of 1 to 2000,
hh is the SM’s UCN network number, and xx is the SM’s UCN
address.

Continued on next page
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4.5 Digital Composite Point, continued

Digital outputs, DC Output Point Processng
continued Figure 4-7 provides afunctional diagram of the processing of a DC output
point.
Figure 4-7 DC Output Point Processing, Functional Diagram
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The following statements are true.

» When override interlocks change, only OP is changed not the outputs.

* When acommanded state from outside comes in, the override interlock
values are checked to verify that the state can be changed. (All override
interlocks must be OFF.)

» Thereisno feedback loop from override interlocks to the outputs.

Continued on next page
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4.5 Digital Composite Point, continued

Digital outputs,
continued

Digital inputs

Multiple Output Processng

Parameter NODOPTS can be configured to specify one, two, or three SMM
outputs from a DC point, all of which reflect the commanded output state in
OP. These outputs can be connected to several destinations, including
destinations in the TRICON. Where there is more than one TRICON
output, the SMM compares each read-back output with OP, and reports the
first match in OPFINAL. If no match isfound, abad control darmis
generated.

When configuring digital inputs of the DC data point, the user can specify
* theinput connections,

o PV dates,

» PV source and options,

e darming, and

» change-of-state events.

The input portion of a DC point can be configured only if the user has
entered 1 or 2 for the Number-of-Digital-Inputs parameter (NODINPTS).

Current Input Sate (PV)

The DC point alows the user the flexibility to assign the states of the PV for
each possible combination of digital inputs, so that the states correspond to
the different applicationsin which this point type can be used. The PV
parameter represents the current state of the interfaced device and is derived
from inputs D1 and D2 that can be feedback signals from the process.
Separate parameters are used to configure a single-input point and a dual-
input point.

Table 4-10 describes the characteristics associated with single- and dual-
point input parameters.

Continued on next page
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4.5

Digital Composite Point, continued

Digital inputs, Table4-10  DC Point Single and Dual Digital Input Parameter
continued Characteristics
Point Comment Assigned Conditions
Use
Single- | One input parameter (D1). D1=1
Point 1. Two possible PV states: + D1is ON; parameter D1_1
— PVstateO D1=0
— Pvstatel. + D1 is OFF; parameter D1_0
» Assigned to either one of two
input conditions.

ATTENTION |yqy need only to assign PVstateO or PVstatel to
parameter D_1; the system automatically assigns the remaining PV
state to parameter D1_0.

Dual- Two input parameters (D2 and D2D1 =00

Point | DI). - D2is OFF, D1 is OFF;

« Four possible combinations parameter D2D1_00
of input conditions.
. D2D1 =01
 User can assign any one of , .
five PV states: » D2 is OFF, D1 is ON; parameter
D2D1_01
— Pvstatel -
— Pvstate0 b2D1 =10
— Pvstate? » D2is ON, D1 is OFF; parameter
D2D1_10
— MovPV -
— BadPV D2D1 =11
» D1is ON, D2 is ON; parameter
D2D1_11

ATTENTION PVstatesl, 0, and 2 cause the PV indicator to be lit in
the respective state box on the Group display when the assigned
D2D1 input conditions are satisfied. The MovPV and BadPV states
cause the respective MOVPVTXT or BADPVTXT descriptor to appear
below the state boxes on the Group display.

ATTENTION | |nputs to adigital composite point are usually the PV's from
digital input points. Digital input points should be configured as component
points that force the input direction to be direct (as opposed to reverse). The
actual direct/reverse action can be configured by assigning the appropriate
PV state to the input.

Continued on next page
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4.5

Digital inputs,
continued

Digital Composite Point, continued

PV Source

The PV source parameter (PV SOURCE) determines the source of the
current PV state for the digital input portion of the digital composite data
point. Table 4-11 lists the possible sources of the current PV state.

Table4-11 Current PV Source States

Source Description

Man (Manual) Current PV state is provided by the operator from the
Universal Station.

Auto (Automatic) Current PV state is derived from Input 1 (D1) and Input 2
(D2).

Track Current PV state is the commanded output state.

Sub (Substituted) Current PV state is provided by a user program.

During configuration, the user can specify the PV sources to be used for
this data point. Parameter PV SRCOPT allows the user to select the PV
source as being only AUTO, or to select all the PV sources in the above
listing as alowable sources of the PV.

Input Connections

Theinputsto a DC point are specified by the user through digital input-
source parameters DISRC(1)-DISRC(2). The status of Input 1is
represented by parameter D1; Input 2 is represented by parameter D2. Input
2 can be configured only when the entry for the number-of-digital-inputs
parameter (NODINPTYS) is 2. These inputs are designated as Input 1 and
Input 2, and can be obtained from

* TRICON connection,

o SO parameter of adigita output point within the same SMM,
* local digital input or flag points, and

* SM box flag PV.

The input sources must be in the same SM box as the DC point being
configured.

Continued on next page
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4.5 Digital Composite Point, continued

Digital inputs, Table 4-12 describes the procedures for assigning DC input point
continued connections.

Table4-12  Digita Composite Point Input Connections

To assign ...

THEN ...

the PV of a digital input point
from the TRICON to the PV
input of a DC point

enter the following information for the respective DISRC(n) input
connection parameter ...

TLCXXXXX

where !'LCxxxxx is the address of the point as programmed in the
TRICON.

a local digital input to the PV of
a DC point

enter the following information for the respective DISRC(n) output
connection parameter ...

Tagname.PVFL

where the tagname is the 8-character name assigned to the logic slot
providing the output and PVFL signifies the PV flag.

a local digital output point

enter the following information for the respective DODSTN(n) output
connection parameter ...

Tagname.SO

where the tagname is the 8-character name assigned to the data point
through the NAME parameter and SO signifies the writeable status
command of the digital output point.

an SM box PV flag to the input
of a DC point

enter the following information for the respective DISRC(n) output
connection parameter ...

Tagname.PVFL
-or-
IBOX.FL(nnnn)
-or-

$NMhhBxx.FL(nnnn)

where the Tagname is the 8-character name assigned to the box PV
flag, PVFL signifies the PV flag, |BOX specifies the same SM device
where the DC point resides, nnnn is the flag number having a range of
1to 1024, hh is the SM’s UCN network number, and xx is the SM’s
UCN address.

Continued on next page
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4.5

Digital inputs,
continued

Digital Composite Point, continued

DC Input Point Processng

Figure 4-8 provides afunctional diagram illustrating the processing of aDC

input point.

Figure 4-8

DC Input Point Processing, Functional Diagram
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4.5

Alarming

Digital Composite Point, continued

A DC point can be configured to detect and report command disagree,
uncommanded change, or off-normal alarms through the use of the
ALMOPT parameter. Also provided isthe option of specifying no alarming
for the data point. These alarm options can be configured only if the digital
composite point is configured to have inputs, or inputs and outputs.

Command Disagreeand Uncommanded Change

Thistype of alarming is selected by entering CmdDis for the ALMOPT
parameter. When the commanded-output state is changed and the actual
input PV state does not change accordingly within a predefined feedback
time, acommand disagree alarm is generated. The feedback time (1 to 1000
seconds) is specified by the FBTIME parameter.

This alarm condition returns to normal when the input PV state and the
commanded-output state are the same. If the commanded stateis
momentary, no aarm is generated. For example, a motor may have two PV
states (RUN and STOP), but there may be three commanded output states
(RUN, STOP, and JOG) where JOG is defined as a momentary state.
Command disagree alarming is performed for only the RUN and STOP
commanded output states.

If achange does not occur in the commanded output state but the input PV
state changes (and the PV is not bad), an uncommanded-change darmis
generated. Thisaarm condition returns to normal when the input PV state
and the commanded state are the same. If the point state has been
configured as being momentary, this type of alarm is not applicable.

Off-Normal

Detection of off-normal alarmsis configured by entering Offnorml for the
ALMOPT parameter. The normal state of the PV input is defined by the
user through the PV NORMAL parameter. When the PV input state is
different from the state specified by the PV NORMAL parameter, the off-
normal alarmis generated. The alarm condition returns to normal when the
PV input state and the specified PV normal state are the same.

Change-of-Sate Events

Any transitionsin the PV input state can be reported as events for journaling
and for causing the event-initiated processing of pointsin the Application
Module (AM). It is configured by entering EIP for the Event-Report-Option
parameter EVTOPT. The user must enter the tag name of the AM or CM
point using the EIPPCODE parameter. If only journaling is required, the
EIPPCODE parameter can be set to a null tag name.

Continued on next page
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4.5 Digital Composite Point, continued

Alarming, continued

Local manual indication

Bad Control Alarm

A bad control alarm indicates that the TRICON output state does not match
the commanded state in the OP parameter. After achangein the output is
commanded by an operator at a Universal Station or by a user-written
program, the SMM defers the calculation of the read back status from the
TRICON for one control program scan to alow the TRICON to update its
output to the field. The SMM compares each of the one, two, or three
outputs with OP, and reports the first match in OPFINAL. A Bad Control
alarm (BADCTLFL = On) isgenerated if no match isfound on any output.
This causes the bad control indicator (Figure 4-6) to appear on the Group or
Detail display for the point.

Field devicesthat are interfaced by a DC point often have alocal
HAND/OFF/AUTO switch (often called HAND/OFF/REMOTE). Unless
this switch isin the AUTO position, the SM may not have any control over
that device. The user can optionally feedback the switch position into the
SM to obtain some display indication for the Universal Station operator.
Thisindication is provided by the word LOCALMAN appearing at the
bottom of the DC point on a Group display.

When in local manual, any changes to the output by the operator, user
programs, or override interlocks are typically prohibited (assuming the
TRICON is programmed accordingly). The override interlocks should be
programmed to take effect as soon as the local manual condition is cleared.
To support HAND/OFF/AUTO switches, aBoolean flag called
LOCALMAN is provided for connection to the TRICON. The ON state
indicates that the switch isnot in AUTO position.

| _CAUTION | Be aware of the importance of assuring compatibility of the
ladder logic control programming with the connections established for the
Safety Manager’s DC point.
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4.6

Digital Input Point

Background A digita input point convertsraw TRICON discrete I/O status into UCN-
compatible Boolean formats and performs Off Normal alarming. It
represents any single TRICON discrete 1/0 status point.

Data flow Figure 4-9 illustrates the operation of the digital input point. The operation
isasfollows:

* datafrom discrete input modules are scanned by the TRICON placed in
the discrete input memory Table area,

* using the appropriate alias address, the SMM transfers this information
toits Transfer Table, then

« thisinformation is processed and passed on to the TDC 3000X as
necessary.

Figure 4-9 Typica DataFlow of aDigital Input Point
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4.6 Dlgltal Input Point, Continued

Status representation

The current state of the PV input is represented on the Universal Station

Group and Detail displays as two boxes, as shown in Figure 4-10. The
boxes are lit or extinguished depending on the current state of PVRAW and
the input direction as configured through the INPTDIR parameter, as

shown in the chart in Figure 4-10.

Figure4-10 DI Point US Status Representation

STATE 1
BOX —™
(Upper)
STATETXT (1)
STATE O
BOX
(Lower)
STATETXT (0)
PVRAW INPTDIR = INPTDIR =
State Direct Reverse
PV = ON. PV = OFF.

ON State 1 Box is lit. State 0 Box is lit.
State 0 Box is State 1 Box is
extinguished. extinguished.
PV = OFF. PV = ON.

OFF State 0 Box ?s lit. State 1 Box is lit.
State 1 Box is State 0 Box is
extinguished. extinguished.

14257

Continued on next page

84 Safety Manager Module Control Functions

4/96




4.6 Dlgltal Input Point, Continued

Point processing

PV source selection

Processing performed on adigital input point isillustrated in Figure 4-11.
The PVAUTO value represents the state of the input signal after the
direct/reverse conversion is performed. The digital input point can be
configured for PV source selection, detection of off-normal alarms, and for
reporting any PV state changes to the system

Figure4-11 DI Output Point Processing, Functional Diagram
PVRAW NOTE: All parameters are shown in the
defaulted entry positions.
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The PV source parameter (PV SOURCE) option determines the source of
the PV for adigita input point. The source can be the PV input from the
TRICON (PVauto), the PV state entered by the operator (PVman), or it can
be supplied by a user program (PVsub). If PV SOURCE is PVauto, PV
tracks PVRAW.

Continued on next page
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4.6 Dlgltal Input Point, Continued

Off-normal alarming

Change of state
alarming

Event reporting

Sequence of events
(SOE)

Enabling, Disabling, and I nhibiting Off-Normal Alarms

The ALENBST parameter allows the operator to enable (permit), disable, or
inhibit the off-normal alarm. Disabling the darm till allows the darm to be
listed on the Alarm Summary display. Inhibiting the alarm prevents the
current PV state from being compared to the configured normal state.

Off-Normal Alarmingand PV Change Reporting

Off-normal aarming can be selected for the digital input point through the
ALMOPT parameter. An off-normal alarm is generated when the input PV
state is different than the configured normal (desired) state for the point, as
specified by the PV NORMAL parameter. The priority of the off-normal
alarm is determined through the ALPRIOR parameter.

Additionally, all PV state changes can be historized as determined by HM
volume configuration.

Alarm Dday

When off-normal alarming has been configured and an off-normal alarmis
detected, the event is reported to the system. Further off-normal alarms for
the same data point are not reported until the time delay (0 to 60 seconds as
specified by the DLY TIME parameter) expires. When the time delay
expires, the time delay function is disabled and the off-normal alarm for the
data point can again be reported

The PVCHGDLY parameter defines, in seconds, the preset value for the
PV change delay function which, in conjunction with PVCHGTMR,
throttles timestamped event collection.

The EVTOPT parameter for the digital input allows the user to

» optionally specify the tagname (EIPPCODE) of a data point in the system
that isto be notified when the PV changes state, and/or

» gpecify that atime stamp be added to the reported PV state change.

For a status input point, EVTOPT has the four possible entries: None, EIP,
SOE, and EIPSOE. EIP specifiesthat the user supply the tagname of the
data point in the system that isto receive the PV state change, while SOE
specifiesthat atimestamp is added to the PV state change to establish a
sequence of events.

During each scan of acontrol program, the TRICON examines selected
discrete variables for state changes (known as events) and timestamps any
found to have changed. SOE block configuration allows you to specify
which discrete aliased variables defined in the control program areto be
monitored by the TRICON for state changes.

In order to configure a DI point for SOE, the point must be

configured to adigital input or digital memory alias (2001-4000, 10001-
12000, 12001-14000).
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4.7

Background

Data flow

Figure4-12  Digital Output Paths between the SMM and the TRICON'’s /O Status Table

Digital Outp

ut Point

Thedigital output point is written from the SMM to the TRICON’s

» 1/O statustable, or
e dataregister table.

Figure 4-12 illustrates the operation of the digital output point transfer to the
TRICON'’s1/0O statustable. The operation is as follows:

« thedigital output point iswritten into the selected alias address within the
TRICON'’ s discrete output memory table area by the SMM,

* thisdatais processed by the TRICON control program and transferred to

the appropriate discrete output module in the TRICON 1/O subsystem,
and

* thisdataisalso fed back to the SMM every 1/2 second whereitis

— converted back to UCN formats, and
— stored asthe “current status” for that point.

To avoid the appearance of toggling, one TRICON scanis
skipped before again processing the raw input data.
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4.7 Dlgltal OUtpUt Point, Continued

Control options Depending on the output connection, the digital output can be controlled
from
» adigital composite point output,

» alogic dot output, or
» aregulatory control point from a PM.

Output latch function The output latch function is obtained by linking digital composite point
output connections to the SO parameter.

Logic slot control If SOisreceived from alogic dot, the SO output of the digital output point
considerations tracks the SO output provided by the logic dot.
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4.8

Background

Data flow

Figure 4-13

Flag Point

A flag data point is a 2-state (ON and OFF) point that is used for storing a
Boolean value. The point’s state (data) can be supplied by

* the operator,

* an output connection from another SM point,
 another box (SM, PM, APM, etc.) on the same UCN,
» the TRICON, or

* anode onthe LCN.

Figure 4-13 illustrates the flag point’ s associated data flow between the
SMM and the TRICON.

Theflag point’ s state can change whenever it is accessed by other system
functions, such as an operator or a user-written program.

Writes
» tothe TRICON from the SMM occur at every TRICON scan cycle, and
* tothe SMM from the TRICON occur every 1/2 second.

The parameter values of numeric points can change whenever they are
accessed by a system activity, such as by an operator or a system program.

Flag Point Data Flow
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4.8 Flag Point, Continued

Point processing The input to the flag point is provided by parameter PVFL, which can be
ON or OFF. PVFL will set the flag point PV state to the same state as
PVFL. The PV isthen available as an output from the flag point and its
current state can be accessed by other pointsin the SM and in the system.

PVFL will dso light the STATEL and STATEO boxes on the Universal
Station displays, depending on its state. If PVFL isON, the STATEL

(upper) box will belit; if PVFL is OFF, the STATEO (lower) box will be
lit.

Flag points can be configured as full or component points as determined
through the PNTFORM parameter.

Figure 4-14 illustrates the SMM processing associated with the flag point.

Figure4-14  Flag Point Processing, Functional Diagram
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Alarming Thefirst 512 flag points (slots) can be configured for off-normal alarming.
An alarm will be generated when the PV of the flag point is changed from
STATEO (OFF) to STATEL (ON).
Alarming isavailable only if the flag point has been configured asafull
point.
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4.9 Logic Point

Background

Configuration

Input connections

The function of the logic point is limited to the transfer of data between
UCN and SM connections, any pairing of which is acceptable. Data types
can be

* Boolean,

* Unsigned Integer,

* Signed Integer,

* Red,

* Enumeration, or

o Sdf-defining enumeration

Thelogic point has, therefore, sometimes been referred to as the “linkage

point,” and isthe basis for the SMM'’ s application-level support of peer-to-
peer communications.

Each linkage point accommodates 12 input connections and 12 output
connections, with atotal maximum of 50 connections scheduled for
processing during any single scan cycle.

Y ou assign inputs to the logic point during configuration by using logic
Input connections. Y ou can specify up to 12 inputs to be assigned to
linkage-slot inputs L (1) to L(12), as shown in Figure 4-15. The logic input
connections are specified through the LISRC parameter.

Theinputs to the logic slot can be obtained from

« any Boolean, integer, unsigned integer, enumeration, self-defining
enumeration, or real parameter within this SMM, or in another UCN
node, using the "Tagname.Parameter” format.

Integer, unsigned integer, enumeration, or self-defining

enumeration parameters are automatically converted to real values.
* an address (!LCxxxxx) in the TRICON.

Figure4-15 Logic Point Input Connections

LISRC (1) —p L (1) . o p LODSTN (1)
o
LOENBL (1)J
LISRC (12) —» L (12) . Jha—» LODSTN (12)
o
LOENBL (12) 14262
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4.9 LOgiC Point, Continued

Input errors

Output connections

Two types of errors can occur in regards to logic point inputs.
* A communication error occurs as the result of afailed device.

» A configuration error occurs when the point mix in that SM has been
changed such that the specified point no longer exists.

In order for the routine to be able to continue in spite of a configuration
error, the following special features are provided:

» Bad Boolean inputs—If aBoolean input is not successfully fetched, its
value is defaulted, based on the logic-input-bad-handling-option
parameter (LIBADOPT) aslisted in Table 4-13.

» Badreal inputs—If areal input cannot be successfully fetched, its value
is defaulted to NaN (Not a Number) and no value is set to the output.

Table4-13  Logic Input Point Bad Handling Option Parameters

State Action

ON The ON state is substituted for the unsuccessful input.

OFF | The OFF state is substituted for the unsuccessful input.

HOLD | The previous value (the last successfully fetched value) is substituted
for the unsuccessful input. On start-up, the previous value is
defaulted to the OFF state.

Logic output connections are used to write the values of local parameters of
arespective logic dot to the configured destinations. Up to 12 output
connections can be configured for each logic dot. The destinations are
specified by the parameter LODSTN by using the " Tagname.Parameter”
format, the UCN hardware reference address format, or the TRICON
address. Each destination address istied to the input bearing the same
number (LODSTN(1) to L1, LODSTN(2) to L2, etc.).

Thelogic output connection can write the selected local parameters of a
logic dot to

» any Boolean or rea parameter in this SMM, or another UCN node,
» anaddressinthe TRICON, and

values written to integer TRICON addresses will be converted to integer
first.

Associated with each output connection isalogic output enable flag,
LOENBL (n), which isawaysa TRICON address ('L Cxxxxx). The
TRICON parameter pointed to by LOENBL (n) must be ON for the
corresponding output connection to write to the specified destination. The
default value of -1 represents the ON state.

Continued on next page
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4.9 LOgiC Point, Continued

Generic descriptors

Up to 12 user-defined generic descriptors are provided with each logic slot
for identifying external inputs (L1, L2, etc.) with custom names to be
shown on Universal Station displays. The actual number of descriptors
used is determined by the NODESC parameter for thislinkage dot. The
corresponding 8-character descriptor is defined by GENDESC(n).

4/96
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4.10

Background

Data flow

Numeric Point

Numeric data points are used to store integer values, such as

e Operator entries,
* accumulations, or

* intermediate results of program calculations.

Figure 4-16 illustrates the numeric point’ s associated data flow between the

SMM and the TRICON.

Figure4-16  Number Point Data Flow
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Point processing

Numeric points can be configured as either full or component points. They

are accessible to routinesin

» the same SM,

 any other box (SM, PM, APM, etc.) on the same UCN,

* the TRICON, or

e any node on the LCN.

The parameter values of numeric points can change whenever they are

accessed by a system activity, such as by an operator or a system program.

Writes

» tothe TRICON from the SMM occur at every TRICON scan cycle, and
* tothe SMM from the TRICON occur every 1/2 second.
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4.11 Timer Point

Background The timer data point provides for automatic timekeeping in the Safety
Manager. Thistype of data point keeps track of the elapsed time after the
timer has been started (by the operator or by a program), and provides an
indication when the elapsed time has reached the predefined limit.

Data flow Figure 4-17 illustrates the timer point’ s associated data flow between the
SMM and the TRICON.

Figure4-17  Timer Point Data Flow
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4.11 Timer Point, Continued

Point processing

Timer points can be configured as either full or component points. They are
accessibleto routinesin

* the same SM,

« any other box (SM, PM, APM, etc.) on the same UCN,
e the TRICON, or

 any node on the LCN.

The preset length of time that the timer point isto run, in seconds or
minutes, is determined by the value recorded in the SP parameter. The SP
parameter isloaded with the preset time value from an operator at a
Universal Station, or a program.

Thisvalueisfrozen for one SMM cycle (1/2 second) to assure transfer to
the TRICON. Once the preset value is entered, the timer is started by setting
the COMMAND parameter to Start. The timer can aso be stopped, reset, or
reset and restarted through the COMMAND parameter.

Thetimevauein PV gtarts at zero and increments toward the preset time
value. The RV parameter indicates the time remaining until the timer reaches
itslimit (SP - PV). When PV = SP, the status parameter SO is set to ON
indicating the time limit has been reached. The valuesin PV and SP can
range from 0 to 2147483.647 seconds or 0 to 35791.39 minutes, in
accordance with the TRICON program. (The parameter TIMEBA SE cannot
be changed from the Universal Station.)

The timer point in an SMM does not itself perform the timer

function. The timer function is performed by ladder logic control
programming in the TRICON.

Figure 4-18 illustrates the SMM processing associated with the timer point.

Figure4-18 Flag Point Processing, Functional Diagram
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Data point types 40

Data points 41

Databases 47, 48

DC Input Point Processing 80
Description 27

Dictionary Editor 26, 27
Digital composite points 41
Digital input modules 12
Digital input points 41
Digital output modules 12
Digital output points 41
Direct acting 65
Direct/reverse output 65
Discrete data tables 49
Displaying execution states 46
DISRC 78, 79

DLYTIME 86

DODSTN 74

DP 27

E

EIPPCODE 63, 81, 86
Emergency 54

Enhanced Intelligent Communications Module 11
EPROM 9

Event reporting 86
Event-initiated processing 54
EVTOPT 81, 86

Execution states 46

Expansion Chassis 3, 17, 19, 20
Expression boxes 26
Expressions 31, 35, 36, 38
External mode switching state 55

F

FBTIME 81

Filtering 61

Fire and gas functions 31, 38
Flag 43, 46

Flag points 41

Frontplate 5

Frontplate features 4

Full 51, 52, 53

Fuse 14

G

Generic descriptors 93
Group 27
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High 54 Main Chassis 3, 9, 16, 19, 20, 24
HIGHAL 63 Main processor modules 9, 10
HIGHALPR 63 MAN 55
Hiway Interface Module 11 Math operators 31, 35, 36
Human interfaces 3 Memory Map 10, 30

Memory table 47

Memory tables 29

| Microprocessor 9
Min/Max Span 28

Mode 55

I/lO modules 12, 13 Mode attribute 55

[/O modules (termination module, left-most space 16 Mode attributes 72

I/0O subsystem 19, 20 MODEPERM 72

10-12 73 Module Configurator 26

Inactive state 46 Momentary States 70

INPTDIR 60, 61, 84 MOMSTATE 70, 73

Input Connections 78, 91 Moving/Bad States 71

Input errors 92 MOVPVTXT 71, 77

Input tables 29 Multiple Output Processing 76

Integer data tables 49

Interlock overrides 67

Interlocks 72, 73 N

J Name 27
Network Communications Module 11
NMODATTR 72

Journal 54 NoAction 54
NODINPTS 76, 78
NODOPTS 73, 76

K None State 71
NONE_OP1 73
NONE_OP3 73

ﬁey co_m%oggntés 42 o5 Normal States 70

eyswitch 16, 24,

NOSTATES 68, 70
Numeric 43, 46

L

_ O

Ladder logic 26, 31, 47

Ladder Logic Instructions 32, 33 Off-Normal 81

LC overruns 44 Off-normal alarming 86

LED diagnostic status indicators 14 OPER 55

LED Indicators 4 Operational Modes 24, 25

LIBADOPT 92 OPFINAL 76, 82
LISRC 91 OPRATRFL 72
Local manual indication 82

OPTDIR 65
LOCUTOFF 61 .

Output Connections 74, 92
LODSTN 92

Output tables 29
LOENBL 92 Override Interlock 72
Logic points 41 emdelnterioc
Logic slot control considerations 88
Low 54
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p’ Q Run mode 24, 25
RXM Chassis 3, 18, 19, 20
Permissive Interlocks 72
PNTFORM 90
Point capacity 42 S
Point data 50
Point form 51 Signal grounding 14
Point loading 50 SO 88
Point mix 43, 44, 45 Specia function modules 12
Point Mix Validity Test 43 SRAM 9
Point Processing 59, 65, 85, 94, 96 Standard coils 33
Point states 70, 71 Standard contacts 31
Power supply modules 9, 14, 15, 16, 17, 18, 24 STATEO 90
Power Up 27 STATE1 90
Process control functions 31, 36, 37 STATETXT 73
Program mode 24 Status representation 68, 84
PTINAL 63 Stop mode 25
PV 86 Stop mode. 24
PV characterization 59, 60, 61 Subtype 28
PV filtering 59
PV source 59, 78
PV source selection 62, 85 T
PVALDB 63
PVAUTO 61, 85
PVCALC 60, 61 Tag 27
PVCHAR 60 Tagnames 26, 27, 28
PVCHGTMR 86 TF61
PVEULO 61 TIMEBASE 96
PVEXHIEL 63 Timer points 41
PVEXLOFL 63 TMR 7,8, 12
PVFL 74, 90 Transfer table 47
PVFLTOPT 60, 66 TRIBUS9
PVHIFL 63 TRICON memory tables 49
PVHIPR 63 Triple Modular Redundancy 7, 12
PVHITP 63 TRISTATION 3, 11, 21, 24, 25, 26, 29
PVLOFL 63 TRISTATION, 11
PVLOPR 63 Type 27
PVLOTP 63
PVNORMAL 81, 86
PVRAW 60, 61, 84, 85 U

PVSOURCE 62, 78, 85

PVSRCOPT 62, 78
PVTEMP 60 Uncommanded Change 81

Universal Station 24, 25, 46, 47, 72, 82, 90
Universal Station (US) 3
Universal Work Station 3

R User memory 29, 30

Range checking 59, 61

Readl datatables 49 V.W. X Y. Z

Red tagged 55 oo e

REDTA

Relationj igntacts 31 Variable Name Definition Fields 27

Remote mode 24, 25
Reverse acting 65
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